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YAZARLARI BILGILENDIRME

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

Derginin dili Tiirkge/Ingilizce dir. Yazilarin dergide yer al-
abilmesi i¢in daha 6nce baska bir dergide yayinlanmamis ol-
masi ve yayilanmak iizere gonderilmemis olmasi gerekmek-
tedir.

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

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bas Editér taratindan inceleme: [reddetmek ya

da yaym ilerletme degerlendirmesi],

3- Boliim Editorii tarafindan inceleme,

4- Haftalik Yaymn Kurulu Toplantisinda Degerlendirme

[reddetmek ya da yayim

ilerletme degerlendirmesi],

5- Iki ya da daha fazla hakem tarafindan inceleme,

6- Boliim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numarasi atama ve

10- Yayinlama asamasi

olmak iizere 10 adimdan olusmaktadir.

Yazilar bir bagvuru mektubu ile gonderilmeli ve bu mektubun
sonunda tiim yazarlarin imzasi bulunmalidir. Yazilarin sorum-
lulugu yazarlara aittir. Ttiim yazarlar bilimsel katki ve sorum-
luluklarimi ve ¢ikar catismasi olmadigini bildiren toplu imza
ile yayma katilmalidir. Arastirmalara yapilan kismi de olsa
nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gerec
firmalarinca yapildig1 dipnot olarak bildirilmelidir. Yazi kabul
edildigi takdirde biitiin basim, yaymm ve dagitim haklari (copy-
right) Osmangazi Tip Dergisine devredilmis olur.

Etik

Osmangazi Tip Dergisinde yayinlanmak amaciyla gonderilen
deneysel, klinik ve ilag arastirmalari i¢in etik kurul onay rapo-
ru gereklidir. Bakimiz: (http://uvt.ulakbim.gov.tr/tip/icmje 08.
pdf).

(Sayfa 5-6, 8-9).

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, sayfanm 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 sayfas1, Yazar(lar), Tiirkce/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gere¢ ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
boliimlerinden

olusmalidir.

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

Editore mektup, son bir yil i¢inde 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-
lamir ve 10 kaynagi asmamalidur.

Bashk Sayfas1

Bilimsel yazinmn basligi, Tiirkge ve Ingilizce olarak sadece ilk
harf biiyiik olacak sekilde alt alta yazilmali ve tek ya da iki
satirlik bir 1sim olmalidir.

Yazar(lar)

Baglik sayfasmin hemen altina yazarlarm agik olarak
adi-soyadi, tinvanlari, calistiklar kurum ile
cahismamn  yapildigr  kurum  belirtilmelidir.  Iletisim
kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmalidir. Ayrica derginin  6n

yiiziinde kullanilmak iizere Tiirkce ve Ingilizce kisa bashk
yazilmalidir.

Ozet
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ve derlemeler i¢in en az 200, en fazla 250, olgu
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Research Article / Arastirma Makalesi
Association of High Mobility Group Box 1 Protein Levels with Sepsis and Outcomes in
Newborns
YeniDoganlarda High Mobility Group Box 1 Protein Diizeylerinin Sepsis ve Sonuclariyla
[iskisi

Tugba Barsan Kaya, Damla Giines, Ozge Aydemir, Ozge Siirmeli Onay, Ayse Neslihan Tekin

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

Abstract: High mobility group box-1 protein (HMGB-1) acts as a potent pro-inflammatory cytokine that is actively secreted by
innate immune cells and/or passively released by injured or damaged cells during the terminal phase of sepsis. Therefore, serum and
tissue levels of HMGBL1 are elevated during infection, especially during sepsis. In this study, we aimed to evaluate HMGB1 levels
in neonatal sepsis and its association with septic shock and death. Fifty-three neonates with a clinical or proven diagnosis of sepsis
were included in the study. Fifty-seven postnatal age-matched neonates without symptoms or signs of infection and receiving
routine NICU care were included as controls. Twelve patients had proven sepsis and 6 patients had septic shock. The death occurred
in five septic infants. HMGBL1 levels were higher in neonates with sepsis compared with controls; patients with septic shock had
higher HMGBL1 levels compared with those without septic shock (p=0.002). Although non-survivors had higher HMGBL1 levels
compared to survivors, this was not statistically significant (p=0.086). HMGB.1 levels decreased significantly three days after
diagnosis in patients without septic shock (p=0.014) but remained elevated in patients with septic shock (p=0.465). A positive
correlation was found between CRP and HMGB1 (p=0.008, r=0.252). HMGBL is a sensitive marker for differentiating patients with
sepsis from the non-septic group. The addition of HMGBL to the group of inflammatory markers may be useful in the detection of
patients with severe sepsis compared to the diagnosis of sepsis.

Keywords: Biomarker, High mobility group box 1 protein, Newborn, Neonatal Sepsis, Septic Shock

Ozet: High mobility group box-1 protein (HMGB-1); sepsisin son fazinda dogal bagisiklik hiicreleri tarafindan aktif olarak
salgilanan ve/veya yarali veya hasarli hiicreler tarafindan pasif olarak salinan giiglii bir pro-inflamatuar sitokin olarak gérev yapar.
Bu nedenle, HMGBL1'in serum ve doku seviyeleri enfeksiyon sirasinda, dzellikle sepsis sirasinda yiikselir. Bu ¢alismada, yenidogan
sepsisinde HMGB1 seviyelerini ve septik sok ve o6liimle iligkisinin degerlendirilmesi amaglandi. Klinik veya kanitlanmig sepsis
tanist olan 53 yenidogan calismaya dahil edildi. Enfeksiyon semptomu veya bulgusu olmayan ve rutin YYBU bakimi alan dogum
sonrasi yasi eslestirilmis elli yedi yenidogan kontrol olarak alindi. On iki hastada kanitlanmis sepsis, 6 hastada septik sok vardi. Bes
septik bebek kaybedildi. Sepsisli yenidoganlarda HMGB1 diizeyleri kontrollere kiyasla daha yiiksekti; septik soklu hastalarda septik
sok olmayanlara kiyasla daha yiiksek HMGB1 diizeyleri vard: (p=0,002). Hayatta kalmayanlarin hayatta kalanlara kiyasla daha
yiiksek HMGBL1 seviyelerine sahip olmasina ragmen, bu istatistiksel olarak anlaml degildi (p=0,086). HMGB1 diizeyleri septik
soku olmayan hastalarda tanidan ii¢ giin sonra 6nemli olgiide diiserken (p=0,014) septik sok gelisen hastalarda yiiksek kaldi
(p=0,465). CRP ile HMGB1 arasinda pozitif bir korelasyon saptand: (p=0,008, r=0,252). HMGBL, sepsisli hastalar1 septik olmayan
gruptan ayirmak i¢in hassas bir belirtegtir. Enflamatuar belirtecler grubuna HMGBL'in eklenmesi, sepsis tanisina kiyasla ciddi
sepsisli hastalarin tespitinde faydal: olabilir.

Anahtar Kelimeler: Biyobelirteg, High mobility group box 1 protein, Yenidogan, Neonatal Sepsis, Septik Sok
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1. Introduction

Despite advances in perinatal and neonatal
care and the use of newer potent antibiotics,
sepsis remains a significant cause of
morbidity and mortality in neonates.
Neonatal sepsis and other severe infections
were responsible for an estimated 430,000
neonatal deaths worldwide in 2013,
accounting for approximately 15 percent of
all neonatal deaths [1]. The prognosis is even
worse when sepsis is associated with organ
dysfunction.

In sepsis, various pathogen-associated
molecular patterns (PAMPs) such as
enterotoxins,  lipopolysaccharide  (LPS),

double-stranded RNA, and CpG DNA, as
well as damage-associated  molecular
patterns (DAMPs) such as uric acid, heat
shock proteins, annexins, and IL1alpha, can
stimulate receptors on immune cells, leading
to the release of proinflammatory mediators
[2].  Proinflammatory  cytokines  are
responsible for tissue damage, metabolic
acidosis, hypotension, multiple organ failure,
and death in sepsis.

High Mobility Group Box 1 (HMGB1) is a
30-kDa non-histone nuclear protein that
binds to DNA and plays an important role in
transcriptional ~ regulation and  gene
expression [3]. Under inflammatory and
injurious conditions, HMGB1 translocates
from the nucleus to the circulation and
interacts with toll-like receptors (TLR)-2, -4,
or the receptor for advanced glycation end-
products (RAGE) to function as a potent
proinflammatory mediator [3,4]. Due to the
slow kinetics of HMGB1 release during
sepsis, it is classified as a late-phase cytokine
for sepsis [3]. Extracellular HMGBL1 acts as
an endogenous alarm signal that alerts,
activates, and recruits innate immune cells
by functioning as a chemokine that facilitates
the movement of immune cells to the site of
infection [5,6]. Several studies have
evaluated the performance of HMGB1 as a
biomarker to predict the severity of sepsis in
adults [7,8].

This study aimed to evaluate HMGB1 serum
levels as a marker for predicting sepsis,
septic shock, and their outcomes in neonates.

2. Materials and Methods

This prospective study included 53 critically
ill term and preterm neonates and 57 controls
who were born and admitted to the neonatal
intensive care unit of a University Hospital
during the period from February 2018 to
December 2019. Patients referred to our
center and outpatients with suspected sepsis
during the study period were enrolled in the
study. Infants with matching gestational age
(GA) and postnatal age who displayed no
symptoms or signs of infection and were
receiving routine NICU care were selected as
controls. Informed parental consent was
obtained for all neonates participating in the
study, including the controls. Both patients
and controls were enrolled during the same
period. Exclusion criteria included perinatal
asphyxia, hemodynamically significant heart
disease, major congenital anomalies, and
surgery within the week prior to sample
collection. ~ The Institutional  Ethics
Committee (IEC) reviewed and approved
this follow-up study (IEC study reference
number 2017-13 on March 30, 2017).
Written informed consent was obtained from
parents for each child. The procedures in this
study adhered to the ethical standards of the
responsible committee on human
experimentation and the Helsinki Declaration
of 1975.

Definitions

Sepsis was defined either on the basis of
clinical criteria (based on EMA Sepsis
scoring)® and/or microbiological isolation of
organisms on cultures. Patients with positive
blood cultures were considered as proven
sepsis and those with negative cultures were
considered as clinical sepsis. Septic shock
was defined as sepsis with cardiovascular
dysfunction despite the administration of
isotonic intravenous fluid bolus >20-40
mL/kg in 1 h. Cardiovascular dysfunction
was described as the presence of hypotension
(<5™ percentile for age or systolic BP >2 SD
below normal for age) or the need for a
vasoactive drug to maintain BP in the normal
range or at least two of the following:
unexplained metabolic acidosis (base deficit
>5.0 mEg/L), increased arterial lactate (>2
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times upper limit of normal), oliguria (urine
output <0.5 mL/kg/h), prolonged capillary
refill (>5 s), core to peripheral temperature
gap >3°C.1°

Measurements

Blood was collected from a peripheral vein
of all neonates at the time of initial
laboratory evaluation for sepsis before any
treatment. In neonates with sepsis blood was
sampled within the first 24 h from sepsis
onset and sampling was repeated on day 3. In
the control group patients, blood samples for
c-reactive protein (CRP) levels, complete
blood count and cultures were collected
during routine sampling, HMGB1 levels
were measured from waste blood samples
one time. Serum HMGB-1 levels were
measured by enzyme-linked immunosorbent
assay (ELISA) following the manufacturer's
instructions (human HMGB-1 kit Cat. No.
E1635Hu, Bioassay Technology Laboratory
Shanghai China). The standard curve range
was 0.5 ng/ml-150 ng/ml and the sensitivity
was 0.24 ng/ml. After centrifugation, serum
was kept at -80°C until analysis.

Clinical data and outcome measures

Clinical data were collected including
prenatal, natal, and postnatal characteristics,
presence of septic shock, and death. Blood
gases, WBC, CRP, and culture results were
also recorded. The primary outcome was a
difference in serum HMGBL1 concentration
between septic and non-septic infants.
Secondary outcomes were the association of
HMGB1 with CRP and clinical outcomes.

Statistics

The statistical data was analyzed using IBM
SPSS 21.0 software (IBM Corp. Released
2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp.).
The normality of variable distribution was
assessed by Shapiro-Wilk test. The data
were presented as a meantstandard deviation
(SD), median (Q1-Q3), frequency and
percentage. For the normally distributed
groups, the comparisons were performed
with t test for two groups. Continuous
variables were compared using Mann-

Whitney for nonnormal distributed data.
Categorical variables were analyzed using
the x2 test. All tests of significance were
two sided. A p value of <0.05 was
considered significant The receiver operating
characteristic curve (ROC) for HMGBL1
values at first values was analyzed to
calculate the area under the curve and the
most accurate cutoff value for HMGBL.

3. Results

Fifty-three patients with sepsis (12 patients
with proven sepsis and 41 patients with
clinical sepsis) and 57 controls were enrolled
in the study. Blood cultures were positive in
10 patients, in 2 patients both of blood and
cerebrospinal fluid were positive. Causative
organisms were Gram-positive in 8 patients
namely  Staphylococcus aureus (n=5),
coagulase-negative  Staphylococcus  spp.
(n=3) and Gram-negatives in 4 patients
namely Pseudomonas aeruginosa (n=1),
Klebsiella spp (n=2) and Serratia
marcescens (n=1). The demographic
characteristics of the patients are shown in
Table-1. Infants with sepsis had significantly
lower Apgar scores at the 5" minute (8 [4-
10] vs 9 [5-10], p=0.035). There was a
higher number of males among infants with
sepsis compared to controls (M/F 38/15,
p<0.001). the sepsis group had higher rate of
respiratory distress syndrome (11 vs 7, p=
0.230) and patent ductus arteriosus (9 vs 2,
p=0.02) rates than controls (Table-1).

Serum HMGB1 levels were significantly
higher in patients with sepsis compared to
controls (35.36 ng/ml vs 22.39 ng/ml
p=0.002) (Table 1 and Figure 1). Serum
HMGBL1 levels were higher in patients with
proven sepsis compared to patients with
clinical sepsis but it was not statistically
significant  (p=0.076). Six  patients
experienced septic shock, and 5 patients died
as a result of sepsis. Patients with septic
shock had higher HMGBL1 levels compared
to patients without septic shock (71.21 ng/ml
vs 30.78 ng/ml p=0.002) (Figure 2). Despite
non-survivors having higher HMGB1 levels
compared to survivors, it wasn't statistically
significant (65.29 ng/nl vs 32.24 ng/ml
p=0.086). Serum HMGBL1 levels decreased
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significantly 3 days after diagnosis in
patients without septic shock (p=.014)
however remained high in patients with
septic shock (p=0.465) (Table 2). There was
a positive correlation between CRP and
serum HMGBL1 levels (p=0.008, r=0.252).

The AUC values are reported with a 95%
confidence interval. On the ROC curve

Table 1. Clinical characteristics of study groups

analysis HMGB1 performed with an AUC of
0.673 (95% CI 0.57 to 0.77). The best
discriminative cut-off value of HMGB1 was
12.42 ng/ml for sepsis (sensitivity 819%,
specificity 53%) (Figure-2). CRP had better
sensitivity and specificity for the diagnosis
of sepsis than HMGB1 in ROC analysis
(0.971 (0.935-1.000) 95%Cl) (Figure-3)

Parameter Infants with sepsis controls p
(n=_53) (n=57)
Birth weight (gram)* 2362+ 1073 2086+703 0.013
Gestation age (week)** 34 35 0.083
(24-40) (24-40)
Gender (M/F) 38/15 22/35 <0.001
Cesarean section 31 45 0.039
5. min. Apgar score** 8 (4-10) 9 (5-10) 0.035
Antenatal steroids (n) 19 15 0.370
Postnatal age (day)** 7.5 (3-20) 7 (5-11) 0.445
Preterm premature rupture of membranes (n) 7 7 0.571
Respiratory Distress Syndrome (n) 11 7 0.230
Patent ductus arteriosus (n) 9 2 0.025
Bronchopulmonary Dysplasia (n) 5 2 0.259
Necrotising Enterocolitis (n) 3 1 0.350
Intraventricular hemorrhage (n) 2 0 0.230
Retinopathy of prematurity (n) 4 3 0.707
HMGBL1 (ng/ml)* 35.36+30.0 22.39+21.1 0.002
Mortality (n) 5 0 0.018

Table 2. First and 3" day serum HMGBL1 levels in infants with septic shock and without septic shock

Test Result Variable

HMGBL in sepsis with shock (ng/ml)*
HMGBL in sepsis without shock (ng/ml)*

1* day 3" day p
71.64 (44.10-91.79)  81.63 (34.22-96.41)  0.465
15.35 (6.16-102.63) 12.60 (7.8-84.74) 0.014

*Median (minimum maksimum)

HMGB1 (ng/ml)

=

controls

septic infants vs controls p=0.002

patients with sepsis

Figure 1. Box-plot of high-mobility group box-1 (HMGBL) levels in healthy controls and patients with sepsis.
Central horizontal line is the median, box borders represent the interquartile range and whiskers represent the 5th
and 95th percentiles.
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HMGB1 (ng/ml)

o

-

controls patients with sepsis  patients with septic shock

patients with sepsis vs controls p=0.015
patients with sepsis vs patients with septic shock p=0.002

Figure 2. Box-plot of high-mobility group box-1 (HMGB1) levels in healthy controls, patients with sepsis, and
septic shock. Central horizontal line is the median, box borders represent the interquartile range and whiskers

represent the 5th and 95th percentiles.
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Figure 3. ROC curve analysis for HMGB1 and CRP between infants with sepsis and controls (AUC: Area under the

curve)
4. Discussion

In this prospective study on neonates, our
aim was to demonstrate the diagnostic
performance of HMGB1 in sepsis and its
association with disease severity. HMGB1,
originally named amphoterin is considered
an important delay-phase cytokine in
sepsis.>*? Wang et al® showed the
relationship of HMGBL1 with septic shock in
mice models. They reported a significant
increase in HMGBL levels in cases of severe
sepsis.  Administration of  exogenous
HMGBL1 to septic mice increased mortality,
and administration of antibodies against
HMGBL1 ameliorated the clinical outcome of
septic animals.®> Following this report,
HMGB1 levels have been measured in
several clinical cohorts to evaluate whether
this protein is involved in human sepsis. The
common thread in all these studies is that the
patients with sepsis have higher HMGB1

levels compared to the controls.®***® To our
knowledge, this study is the first to
investigate HMGB1 levels in neonatal
sepsis. In agreement with Wang et al.®> we
found that HMGBL1 levels are significantly
higher in infants with sepsis compared to
controls. Although this result confirms a
proinflammatory role of HMGBL in sepsis,
HMGB1 did not perform well in a ROC
analysis examining its ability to identify
septic infants, achieving an AUC of only
0.67 on day 1. The ability to identify patients
with sepsis, CRP performed better with an
AUC of 0.97. Non-survivors had higher
HMGBL levels than survivors, although the
difference was not statistically significant.
This could be explained by the small number
of patients who died. The most striking result
of our study was that while the HMGB1
level decreased in patients without septic
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shock on day 3, it remained high in patients
with septic shock. These results were like
those obtained by Gibot et al.'’ at investigate
plasma HMGBL1 concentration during septic
shock. In this study HMGB1 concentration
tended to display peak on day-3 in septic
shock non-survivors, while survivors showed
decreased after day-1. In another study by
Karakike et al.’® was assessed the impact of
HMGBL1 Kkinetics on mortality in adult
patients. Serial measurements revealed that
delayed and persistent HMGBL1 release were
associated with a worse prognosis, especially
in patients with underlying chronic
inflammatory conditions. Angus et al.”®
confirmed that HMGB1 levels are frequently
elevated in patients with severe sepsis and is
higher in non-survivors. They observed an
increase in HMGBL levels over time in non-
survivors. Early diagnosis of systemic
infection and sepsis can be challenging due
to the variability and inconsistency of
clinical indicators, which lack uniformity and
specificity. In some cases, sepsis can
progress to severe sepsis or septic shock.
Better diagnostic, prognostic, and
immunological molecular markers are
needed for the detection of infection and the
degree of inflammation. Based on our
findings, we hypothesize that serial HMGB1
measurements in neonatal sepsis may serve
as a prognostic indicator rather than a
diagnostic marker.

In our study, the rate of patients with preterm
rupture of membranes was equal in both
groups. Nevertheless, because we did not
assess amniotic fluid for infection or
inflammation in our study, we cannot make
any comments regarding the potential impact
of preterm rupture of membranes on
postnatal HMGBL levels.

HMGBL levels can be measured by ELISA
or blotting methods. HMGB1 levels assessed
by ELISA are much lower compared to those
measured by blotting methods.>"** In the
present study, we used ELISA to determine
the serum concentration of HMGB1 and
observed higher levels compared to adult
studies. Gaini et al.* reported median
HMGBL1 levels of 4.3 ng/ml in the sepsis
group, 6.7 ng/ml in the severe sepsis group,
and 4.8 ng/ml in septic shock. A study by

Yasuda et al.*® evaluating the contribution of

serum HMGBL levels in patients with severe
acute pancreatitis observed mean HMGB1
levels in patients of 5.4+1.3 ng/ml. In
another study, the median HMGBL level is
in Burkholderia pseudomallei sepsis was
11.1 ng/ml?® Only few studies in the
literature have investigated HMGBL1 levels in
neonate patients. HMGB1 levels were
measured by the ELISA method in both
studies. In the study by Tang et al.?* patients
with neonatal hypoxia-induced persistent
pulmonary hypertension had HMGBL1 levels
of 33.19+9.45 ng/ml. The other study on
neonates has evaluated the relationship
between the intensity of fetal inflammation
and HMGB1 levels at birth.”? Median
HMGBL1 levels in the amniotic fluid were
21.4, 15.9, and 21.2 ng/ml in absent, mild
and severe inflammation respectively. The
Nakamura et al.® study established a
reference range for neonatal HMGBL1 levels
(2.0-35.3 ng/ml).

HMGBL1 levels obtained in these studies
were much higher values than adult studies
as in the present study. The profile of pro-
and anti-inflammatory cytokines, in neonate
infants is complex and not fully understood.
Elevated HMGBL levels in neonates could
be associated with stress-induced
inflammation due to birth and/or an
overproduction of proinflammatory
cytokines in response to infection.??%

Little is known about the cytokine levels in
non-infected neonate infants both preterm
and term neonates. In a study investigating
immunological biomarker concentrations in
cord blood, 12 biomarkers (IL-2, IL-4, IL-5,
IL-8, IL-10, MCP-1, MIP-1a, MIP-1b, sIL-
6ra, sTNF-RI, TNF, and TREM-1) were
shown to be higher in preterm neonates
compared to term, but IL-1b and IL-18 were
lower.”” The main limitation of the present
study is the lack of data on HMGBL levels in
the first weeks of life in neonates and the
impact of gestational age on HMGBL. In
addition, the study group was not
homogeneous due to the enrollment of both
term and preterm infants and also early and
late neonatal sepsis cases. More meaningful
results can be achieved with a specific group
of sepsis patients, and interpretation of the
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results should consider the progression of
HMGBL1 levels in the first weeks of life.
More research using sequential
measurements such as those in the early
weeks of life and in neonates of varying
gestational ages, is required to determine
HMGB1 levels.

In summary, we have demonstrated elevated
HMGB1 levels in neonatal sepsis.

REFERENCES

1. OzaS, Lawn JE, Hogan DR, et al. Neonatal
cause-of-death estimates for the early and
late neonatal periods for 194 countries:
2000-2013. Bull World Health Organ. 2015;
93:19.

2. Wiersinga WJ, Leopold SJ, Cranendonk DR,
et al. Host innate immune responses to
sepsis. Virulence. 2014;5(1):36-44.

3. Wang H, Bloom O, Zhang M, et al. HMG-1
as a late mediator of endotoxin lethality in
mice. Science 1999;285:248-251.

4. Yang H, Wang H, Czura CJ, et al. The
cytokine activity of HMGBL. J Leukoc Biol
2005;78:1-8

5. Yang H, Wang H, Tracey KJ. HMG-1
rediscovered as a cytokine. Shock.
2001;15:247-253.

6. Andersson U, Wang H, Palmblad K, et al.
High Mobility Group 1 Protein (HMG-1)
Stimulates  Proinflammatory ~ Cytokine
Synthesis in Human Monocytes. J Exp Med.
2000;192:565-570.

7. Sundén-Cullberg J, Norrby-Teglund A,
Rouhiainen A, et al. Persistent elevation of
high  mobility group box-1 protein
(HMGBL) in patients with severe sepsis and
septic shock. Critical care medicine.
2005;33(3):564-573.

8. Karlsson S, Pettila V, Tenhunen J, et al.
HMGBL as a predictor of organ dysfunction
and outcome in patients with severe sepsis.
Intensive Care Med. 2008;4:1046-1053.

9. European Medicines Agency (EMA). Report
on the Expert Meeting on Neonatal and
Paediatric Sepsis London: 2010. [updated 8
June 2010]. Available at:
Www.ema.europa.eu/en/documents/report/re
port-expert-meeting-neonatal-
paediatricsepsis_en.pdf

10. Goldstein B, Giroir B, Randolph A.
International pediatric  sepsis consensus
conference: definitions for sepsis and organ
dysfunction in pediatrics. Pediatr Crit Care
Med. 2005;6:2-8.

11. Parkkinen J, Raulo E, Merenmies J, et al.
Amphoterin, the 30- kDa protein in a family
of HMG1-type polypeptides. Enhanced
expression in transformed cells, leading edge

Furthermore, HMGBL1 levels were higher in
infants with more severe diseases presenting
as septic shock. Increased serum
concentration provides evidence of a
proinflammatory role for HMGBL1 in sepsis.
Additional  research  with a  more
homogeneous study group and a larger
sample size is needed to better understand
the role of HMGBL in patients with sepsis
and organ dysfunction.

interactions with
J Biol Chem.

localization,  and
plasminogen activation.
1993;268:19726-19738

12. Huang LF, Yao YM, Dong N, et al
Association of highmobility group box-1
protein levels with sepsis and outcome of
severelyburned patients. Cytokine.
2011;53:29-34.

13. Angus DC, Yang L, Kong L, et al
Circulating high-mobility group box 1
(HMGB1) concentrations are elevated in
both  uncomplicated  pneumonia  and
pneumonia with severe sepsis. Critical care
medicine. 2007;35(4):1061-1067.

14. Gaini S, Pedersen S, Koldkjaer O, et al.
High mobility group box-1 protein in
patients with suspected community-acquired
infections and sepsis: a prospective study.
Crit Care. 2007;11(2):1-10.

15. Xin K, Sun J, Liu P, et al. Expression and
significance of HMGBL1 in patients with
sepsis and effects on prognosis. All Life.
2020;13(1):164-170.

16. Gaini S, Koldkjaer OG, Moller HJet al. A
comparison of highmobility group-box 1
protein, lipopolysaccharide-binding protein
and procalcitonin in severe community-
acquired infections and bacteraemia: a
prospective study. Crit Care. 2007;11(4)1-
10.

17. Gibot S, Massin F, Cravoisy A, et al. High-
mobility group box 1 protein plasma
concentrations during septic shock. Intensive
Care Med. 2007;33(8) 1347-1353.

18. Karakike E, Adami ME, Lada M, et al. Late
peaks of HMGB1 and sepsis outcome:
evidence for synergy with chronic
inflammatory disorders. Shock.
2019;52:334-339.

19. Yasuda T, Ueda T, Takeyama Y, et al.
Significant increase of serum high-mobility
group box chromosomal protein 1 levels in
patients with severe acute pancreatitis.
Pancreas. 2006;33:359-363.

20. Charoensup J, Sermswan RW, Paeyao A, et
al. High HMGBL1 level is associated with
poor outcome of septicemic melioidosis. Int.
J. Infect. Dis. 2016;2:111-116.


https://www.uptodate.com/contents/clinical-features-evaluation-and-diagnosis-of-sepsis-in-term-and-late-preterm-infants/abstract/10
https://www.uptodate.com/contents/clinical-features-evaluation-and-diagnosis-of-sepsis-in-term-and-late-preterm-infants/abstract/10
https://www.uptodate.com/contents/clinical-features-evaluation-and-diagnosis-of-sepsis-in-term-and-late-preterm-infants/abstract/10
https://www.uptodate.com/contents/clinical-features-evaluation-and-diagnosis-of-sepsis-in-term-and-late-preterm-infants/abstract/10
https://www.uptodate.com/contents/clinical-features-evaluation-and-diagnosis-of-sepsis-in-term-and-late-preterm-infants/abstract/10

Osmangazi Tip Dergisi, 2024

21. Tang Z, Jiang M, Ou-Yang Z, et al. High
mobility group box 1 protein (HMGB1) as
biomarker in hypoxia-induced persistent
pulmonary hypertension of the newborn: a
clinical and in vivo pilot study. Int J Med
SCI. 2019; 16:1123-1131

22. Baumbusch MA, Buhimschi CS, Oliver EA,
Zhao G, Thung S, Rood K, Buhimschi IA.
High Mobility Group-Box 1 (HMGB1)
levels are increased in amniotic fluid of
women with intra-amniotic inflammation-
determined preterm birth, and the source
may be the damaged fetal membranes.
Cytokine. 2016 ;81:82-7.

23. Nakamura T, Yamada S, Yoshioka T.
Measurement of plasma concentration of
high mobility group box1 (HMGBL1) in early
neonates and evaluation of its usefulness.
Clin Chim Acta. 2012;413(1-2):237-9.

24. Hebra A, Strange P, Egbert JM, et al.
Intracellular cytokine production by fetal
and adult monocytes. J Pediatr Surg.
2001;36(9):1321-1326.

25. Schultz C, Rott C, Temming P, et al.
Enhanced interleukin-6 and interleukin-8
synthesis in term and preterm infants.
Pediatr Res. 2002;51:317-322.

26. Dembinski J, Behrendt D, Reinsberg J,
Bartmann P. Endotoxinstimulated
production of IL-6 and IL-8 is increased in
short-term cultures of whole blood from
healthy  term neonates. Cytokine.
2002;18(2):116-119.

27. Matoba N, Yu Y, Mestan K, et al
Differential patterns of 27 cord blood
immune biomarkers across gestational age.
Pediatrics. 2009;123(5):1320-1328.

Ethics

Ethics Committee Approval: The study was
approved by Eskigehir Osmangazi University
Noninterventional ~ Clinical ~ Research  Ethical
Committee (Decision no: 13, Date: 30.03.2017).
Informed Consent: The authors declared that it was
not considered necessary to get consent from the
patients because the study was a retrospective data
analysis.

Authorship Contributions: Medical Practices: TBK,
DG, OA, OSO, ANT. Design: OA, ANT. Data
Collection or Processing: TBK, DG Analysis or
Interpretation: OA, OSO. Literature Search: TBK.
Writing. TBK, DG, OA, OSO, ANT.

Copyright Transfer Form: Copyright Transfer Form
was signed by all authors.

Peer-review: Internally peer-reviewed.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declared that this
study received no financial support.

©Copyright 2024 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2024 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulasilabilir.



http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2024

Research Article / Arastirma Makalesi
The Spectrum of Dystrophin Gene Deletions and Duplications in a Cohort of Patients with
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Tirkiye'de Duchenne/Becker Muskiiler Distrofisi Kohortunda Distrofin Gen Delesyonlari ve
Duplikasyonlarinin Dagilimi
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Abstract: Duchenne Muscular Dystrophy (DMD) is the most prevalent muscle disease in children, and unfortunately, currently
there are no effective treatments for either DMD or Becker Muscular Dystrophy (BMD). Nevertheless, targeted gene therapy
treatments have recently emerged, and genetic diagnoses is now the basis of treatment. In addition, genetic and prenatal diagnosis
have significantly reduced the incidence rates of these diseases. The aim of this study was to identify the most common deletion and
duplication regions in the Turkish population using the Multiplex Ligation-dependent Probe Amplification (MLPA) method, as well
as to determine the suitability of patients for current treatments and identify new treatment target regions based on the findings. In
clinical practice, data from 103 patients with Duchenne and Becker muscular dystrophy who have been identified with the
deletion/duplication using the Multiplex Ligation-dependent Probe Amplification (MLPA) method, as well as 35 participants
carrying the deletion/duplication for these diseases, were analyzed. The aim was to detect the most common deletion/duplication
regions of the Dystrophin gene in the Turkish population. The majority of patients had deletions (89.9% in males and 75% in
females), while a smaller percentage had duplications. The most common deletions occurred in exons 50 and 49, while the most
common duplication was in exon 7. The deletions in exons 45-52 accounted for over half of all deletions, and most deletions
involved 5 or less exons. The longest deletions involved 30 exons and were found in 2 patients. The findings of this research have
provided valuable insights into the prevalence of deletions and duplications in the dystrophin gene among individuals in our
population. The results indicate that a significant proportion of patients may be eligible for treatments that are not yet widely
available. This study highlights the critical role of population-specific data in advancing the field of dystrophin gene-based
therapies.

Keywords: Duchenne Muscular Dystrophy, Becker Muscular Dystrophy, dystrophin, deletion, duplication

Ozet: Duchenne Muskiiler Distrofi(DMD) ve Becker Muskiiler Distrofi(BMD), gocuklarda en sik gériilen kas hastaliklaridir. DMD
ve BMD ig¢in kesin bir tedavi bulunmamakla hirlikte, son zamanlarda hedefe yonelik gen tedavileri ortaya ¢ikmis ve bu tedavilerin
temeli genetik taniya dayanmaktadir. Genetik testlerin yaygin olarak kullanimu ve 6zellikle prenatal dénemde yapilan genetik testler
hastaliklarin insidanslarini onemli olgiide azaltmaktadir. Bu ¢alismada uygun maliyetli ve verimli tan1 yontemi olan multiplex
ligasyona bagimli prob amplifikasyon teknolojisi (MLPA) kullanilarak Tiirk popiilasyonunda en sik goriilen delesyon ve
duplikasyon bdlgelerinin tespit edilmesinin yan: sira hastalarin mevcut tedavilere uygunlugunun belirlenmesi ve buna gore yeni
tedavi hedef bolgelerinin belirlenmesi amaglamustir. Klinik olarak Duchenne ve Becker muskuler distrofisi olan ve Multipleks Ligaz
bagimli Prob Amplifikasyonu (MLPA) yontemi ile delesyon/duplikasyon tespit edilmis olan 103 hasta ve bu hastaliklar i¢in
delesyon/duplikasyon tastyicist olan 35 katihmeinin verileri analiz edildi. Tiirkiye populasyonunda en sik goriilen Distrofin gen
delesyon/duplikasyon bélgelerinin tespit edilmesi amaglandi. Hastalarin ¢ogunda delesyon (erkeklerde %89,9 ve kadinlarda %75),
daha kiigiik bir oranda ise duplikasyon saptandi. En yaygin delesyonlar ekzon 50 ve 49'da olurken, en yaygin duplikasyon 7.
ekzonda goriildii. Ekzon 45-52'yi iceren delesyonlar, tim delesyonlarin yarisindan fazlasini olusturuyordu ve g¢ogu delesyon 5 veya
daha az ekzon igeriyordu. En uzun delesyonlar 30 ekzon igeriyordu ve 2 hastada bulundu. Bu arastirma ile Tiirk popiilasyonunda
bireyler arasinda distrofin genindeki delesyonlarin ve duplikasyonlarin yayginligina iliskin degerli bilgiler elde edilmistir. Sonuglar,
hastalarin 6nemli bir boliimiiniin heniiz yaygin olarak uygulanmayan tedaviler igin uygun olabilecegini gostermektedir. Bu
caligmada, popiilasyona 6zgii spesifik mutasyon tiplerini belirlemenin, distrofinopatiler i¢in gelistirilen genetik temelli tedavilerin
ilerlemesindeki kritik rolii vurgulanmaktadir.
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1. Introduction

Duchenne  and  Becker = muscular
dystrophies (DMD/BMD) are
neuromuscular  diseases caused by

mutations in the dystrophin (DMD) gene
on the Xp21.2 region. DMD is the more
common form, with a prevalence of 1 in
3,500-5,000 live male births (1). BMD is a
milder form of DMD, and its incidence is
1 in 18,518 male births. The mean age at
diagnosis of DMD is around 4.5-5 years,
and it takes about 2 years to receive a
diagnosis after the presentation of clinical
findings (2). DMD manifests as a balance
disorder, difficulty in standing up,
difficulty walking, and eventually, loss of
walking ability. DMD patients typically
lose the ability to walk at an average age
of 10 years (3). BMD generally occurs at
a later age compared to DMD, typically
between 5 and 15 years old, and the
severity or progression of the disease
varies among patients (4). In addition to
the limitation of movement, DMD patients
experience weakened respiratory and
cardiac muscles, significantly shortening
their life expectancy and reducing their
quality of life (5). Variability in the
amount of fibro-fatty replacement in
dystrophic muscle can be detected in
biopsies, and different mutations in the
dystrophin gene can lead to this situation
(5,6). The dystrophin gene, located at
Xp21.2, is the largest known gene and
contains 79 exons spanning over 2500 kilo
bases of genomic DNA (7). The mutations
in this gene lead to two types of muscular
dystrophy depending on the preservation
or disruption of the translational reading
frame: severe DMD due to out-of-frame
mutations causing loss of protein function,
or a milder form of muscular dystrophy
known as Becker muscular dystrophy,
which occurs due to mutations that
preserve the frame, resulting in a decrease
in the quantity and/or size of the
dystrophin protein(3).
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The multiplex ligation-dependent probe
amplification (MLPA) method, widely
used in the molecular diagnosis of DMD,
detects quantitative changes (8). These
technologies have facilitated the detection
of deletions and repeats in various
diseases, including DMD/BMD (8). By
individually testing all 79 exons of the
DMD gene, the application of these
techniques confirmed the presence of
previously detected deletions and a
significant number of new deletions (up to
5%) and repeats (5-8%) (5). The most
common molecular defect in the DMD
gene is the deletion of one or more exons
(65%), although duplications (6-10%),
small mutations (10%), and other smaller
rearrangements are also observed (4).
There is a wide range of mutations in
DMD, with nearly all patients having
unique mutations, and approximately one
in three mutations being de novo (9).

The aim of this study is to analyze the
most common deletions/duplications in
the dystrophin gene in the Turkish
population and contribute to the
development of treatments.

2. Materials and Methods

In this study, we analyzed the results of
138 participants in whom deletions or
duplications had been identified between
January 1, 2017, and November 31, 2021.
The study group consisted of 103
unrelated patients with DMD/BMD and
35 carriers. Patients were referred for
elevated CK levels, low effort capacity,
Gower’s sign and, muscle weakness to
Medical Genetics Clinic of Haseki
Training and Research Hospital were
included in this study. Four of the patients
were female, and they had elevated CK
levels. Carriers were mothers or sisters of
DMD/BMD patients analyzed for MLPA
in another laboratory, so the mutations
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observed in carriers were also included in
the mutation frequency ratio. Although the
age distribution varies, the average age of
patients was calculated as 6.1. We
performed mutation analysis in the
dystrophin gene using the Multiplex
Ligation-dependent Probe Amplification
(MLPA) method. Written informed
consent was obtained from each
participant. The study was approved by
the ethical committee under protocol no:
32-2022 (dated April 20, 2022).

Blood samples (4 ml) were collected from
the participants, and genomic DNA was
extracted from EDTA-treated peripheral
blood samples using a spin column
method with the DNA isolation Kkit
(PureLink®  Genomic DNA  Kits)
following the manufacturer's instructions.
The DNA samples were stored at -20°C
until further use. MLPA was performed
using SALSA MLPA Probemixes P034-
B2 DMD-1 & P035-B1 DMD-2 (MRC-
Holland, Amsterdam, The Netherlands)
according to the manufacturer's protocol.
Amplification products were analyzed by
capillary electrophoresis on an ABI 3130
genetic  analyzer  (Thermo  Fisher
Scientific, MA, USA). The data were
analyzed using Genemapper 4.0 and
Coffalyser.net software. Dystrophin gene
sequence analysis was performed using an
APPLIED 3730 DNA Analyzer (48-
capillary) automated DNA sequencer
following the manufacturer's protocol.
The raw sequence data were analyzed
using the CHROMAS analysis program.

Statistical ~ analysis:  Statistical  data
analysis was performed using Microsoft
Excel and general percentage calculation
tools were wused, apart from these,
statistical analysis program was not used.

3. Results

In this study, we analyzed the MLPA
results of 103 patients with DMD/BMD
and 35 carriers for DMD/BMD. Among
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the patients, four were females who
exhibited elevated creatine kinase (CK)
levels and mild clinical findings. The
carriers did not show any clinical findings.
The average age of diagnosis for the
patients was 6.1 years. These patients
exhibited muscle weakness,
developmental milestones retardation,
elevated CK levels, Gowers' sign, and
hypertrophic gastrocnemius.

Deletion was detected in 89 out of 99
male patients (89.9%), while duplication
was detected in 10 out of 99 male patients
(10.1%). Among the female patients, three
out of four mutations were deletions
(75%), and one of them was a duplication
(25%). Deletions were detected in 31 out
of 35 carriers (89%), while duplications
were detected in four out of 35 carriers
(11%). The distribution of deletions and
duplications in the dystrophin gene is
presented in Figure 1 and Figure 2. The
most common deletions were observed in
exon 50 (42/514), followed by exon 49
(28/514). Deletions of exons 45-52
accounted for 52% of all deletions and
were the most common type. The most
common duplication observed in the
patients was a duplication of exon 7.
When examining the exon contents of the
deletions and duplications in the patients,
it was found that 64% (58/90) of the
deletions involved the deletion of 5 or
fewer exons. The longest deletions
encompassed 30 exons in 2 patients and
the deleted exons were between exons 13-
42 and 10-39. 57% (8/14) of all
duplications consisted of copies of 5 or
fewer exons. The largest duplication
involved exons 45-67 and encompassed
23 exons. In this study, deletions or
duplications associated with all exons
were identified in patients and carriers.
The exons affected by deletions and
duplications are summarized in Table 1.
In one male patient with high CK levels,
the copy number ratio in exon 64 was
found to be 0.5 in the MLPA test, the
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other exons’ copy number ratios were
normal. This result was not a classic
deletion image in MLPA. The test was
repeated twice and the results were
consistent, so the DMD gene was
sequenced using the Sanger method. A
hemizygous missense mutation,
€.9338G>A (p.Arg3113Gln)
(NM_004006.3), was identified in the

exon 64 of the gene (Figure 3).
Segregation analysis revealed that the
mother was heterozygous for this
mutation and did not exhibit any clinical
findings. Consequently, it  was
hypothesized that because this region was
within the MLPA probe binding site, the
probe could not bind, thus appearing as
heterozygous.

Table 1. Deletions and duplications according to the number of exons they contain

No. of exons
involved Exons deleted
Ex5 (n=1), Ex16 (n = 1), Ex17 (n = 1), Ex19 (n = 1), Ex40 (n = 1), Ex43 (n = 2),
Ex44 (n = 4), Ex45 (n = 4), Ex48 (n = 1), Ex50 (n = 1), EX51 (n = 3), Ex53 (n = 1), EX56 (n = 1),
1(n=21)  Ex64(n=1)
2(n=8) Ex7-8(n = 1), Ex8-9 (n = 1), Ex46-47 (n = 1), Ex49-50 (n = 4), Ex51-52(n = 1)
3(n=16)  Ex41-43(n = 1), Ex45-47 (n = 7), Ex46-48 (n = 1), Ex48-50 (n = 4), Ex50-52(n = 4)
4(n=8) Ex27-30(n = 1), Ex45-48 (n = 3), Ex48-51 (n = 1) , Ex52-55(n = 1)
5(n=5) Ex3-7(n = 1), Ex45-49 (n = 1), Ex46-50(n = 2), Ex48-52 (n = 1)
6(n=9) Ex21-26(n = 2), Ex45-50 (n =5 ), Ex46-51 (n = 1), Ex49-54(n = 1)
7(n=4) Ex45-51(n = 1), Ex47-53 (n =2 ), Ex48-54 (n = 1)
8(n=5) Ex44-51(n = 1), Ex45-52 (n =3 ), Ex46-53 (n = 1)
9(n=4) Ex45-55 (n =4)
10(n=4)  Ex3-12 (n=1), Ex42-51(n =1), Ex46-55 (n =2 )
11(n=2)  Ex45-55 (n=2)
14(n=1)  Ex2-15(n=1)
18(n=1)  Ex4-21(n=1)
25(n=1)  Ex18-43(n=1)
30(n=1)  Ex13-42(n=1), Ex10-39 (n=1)
No.of exons
involved Exons duplicated
1(n=3) Ex25 (n=1), Ex45(n =1), EX51 (n=1)
2(n=1) Ex18-19 (n=1)
3(n=1) Ex7-9 (n=1)
5(n=3) Ex3-7(n = 2),Ex12-16 (n=1)
7(n=2) Ex1-7(n = 1),Ex11-17 (n=1)
12(n=1) Ex8-19 (n=1)
14(n=1)  Ex61-74 (n=1)
17 (n=1)  Ex63-79 (n=1)
23(n=1)  Ex45-67 (n=1)
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Figure 1. Distrubition of deletions and duplications in dystrophin gene in probands (duplications:filled bars,
deletions: unfilled bars)
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Figure 2. Distrubition of deletions and duplications in dystrophin gene in carriers (duplications:filled bars,
deletions: unfilled bars)
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Figure 3. Image of MLPA analysis of the male patient with high CK levels. Sanger sequencing revealed the
€.9338G>A (p.Arg3113GIn) (in exon 64) variant in this patient.

4. Discussion

Numerous studies have demonstrated the
usefulness of MLPA in quantitatively
detecting mutations in the DMD gene,
including deletions, duplications, and
female carriers (10). In line with previous
studies, our analysis revealed that 88.9%
(88/99) of male patients had deletions,
while 11.1% (11/99) had duplications, and
100% (4/4) of female patients had
deletions (4). The most frequent deletions
occurred in exons 45-55, in accordance
with the literature. Hotspot regions in the
DMD gene, such as exons 2-20 and 44-53,
have been identified in previous studies in
Turkish as well as other populations (11).
Higher numbers of repetitive sequences in
introns have been associated with an
increased frequency of breakpoints and
mutations, as reported in previous studies
(10). Exon 45 was the most commonly
affected exon in single-exon mutations,
while exons 44 and 45 were the most
common in single-exon deletions. Single-
exon deletions were detected in 22.4%
(24/107) of patients, which is lower than
the findings of previous studies (12, 13).
The most frequently deleted exon within
the regions of multiple exon deletions was
exon 51, consistent with previous studies
(10). No deletions were detected in exons
1 and exons 57-79. The most common
duplication involved exon 7, whereas a
previous study conducted in Tiirkiye
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reported that the most common
duplication occurred in exons 5-6 (14).
Exon 2 duplication was frequently
observed in previous studies (14,15). The
location of duplications was
predominantly  proximal, with less
frequent distal duplications, which is
consistent with the existing literature.

Among the 90 patients with deletions or
duplications, 64% (58/90) had deletions or
duplications involving 5 or fewer exons.
The longest deletions occurred in 2
patients and encompassed 30 exons,
located between exons 10-39 and 13-42.
Out of all the duplications, 57% (8/14)
consisted of duplications involving 5 or
fewer exons. The largest duplication
involved exons 45-67, spanning a total of
23 exons. Deletions or duplications were
detected in all exons of the patients and
carriers included in the study. The
distribution of deletions and duplications
in introns varied, with intron 44 having
the most initial breakpoints and intron 50
having the most frequent end breakpoints.
However, no start or end breakpoints were
found in introns 13, 14, 22, 23, 27-29, 31-
38, 40, and 57-59, as well as 68-73 and
75-78, regardless of deletion or
duplication. These findings may differ
from the data reported in the literature.
The clustering of breakpoints has been
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associated with the formation of hotspot
deletion points, and previous studies have
suggested a  relationship  between
repetitive sequences in introns and
breakpoints (16). An increased number of
repetitive sequences has been reported to
result in more breakpoints and a higher
incidence of mutations. Understanding the
frequencies of breakpoints is crucial for
treatment development.

The number of studies on DMD treatment
is increasing rapidly. Exon skipping
therapy, which has gained prominence
recently, aims to partially restore
dystrophin production to create a milder
phenotype in patients with impaired
synthesis. Restoring the disrupted reading
frame in the DMD gene can induce
functional dystrophin production. Exon
skipping therapy is mutation-specific, and
each patient carries different mutations.
However, approximately 70% of all
patients, including two-thirds of our
patients, have one or more exon deletions
clustered between exon 45 and exon 55
(while each mutation has unique intronic
breakpoints) (9). Therefore, skipping
certain exons could be applicable to a
large proportion of patients (17). Several
antisense phosphodiamidate morpholino
oligomers, such as Eteplirsen (Exon 51,
Sarepta Therapeutics), Golodirsen (Exon
53, Sarepta Therapeutics), Casimersen
(Exon 45, Sarepta Therapeutics), and
Viltolarsen (Exon 53, NS Pharma), have
been approved by the FDA as exon
skipping therapeutics for the treatment of
DMD. Confirmatory clinical trials for
these therapies are currently
underway(18). In addition to these
molecules, many more are under
development, targeting various DMD
exons

(https://www.ncbi.nlm.nih).gov/INBK5842
30/)(19). Eteplirsen has shown efficacy in
14% of patients, golodirsen in 10% of
patients, and casimersen in 9% of patients
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(https://www.ncbi.nlm.nih).gov/NBK5842
30/)(19). Consequently, 33% (35) of our
patients were deemed suitable for exon
skipping treatment.

In a male patient with a copy number of
0.5 in exon 64 of the DMD gene, as
detected by MLPA, Sanger sequencing
revealed the ¢.9338G>A (p.Arg3113GlIn)
variant. This missense mutation had
previously been associated with elevated
creatine kinase levels (20). While the
MLPA method cannot detect point
mutations and small deletions, it may fail
to detect certain mutations if the MLPA
probe does not bind to the splice region,
as observed in this patient. MLPA can
diagnose DMD in approximately 75% of
cases, while other molecular diagnostic
methods are used in the remaining 25%
(21). If MLPA fails to provide a diagnosis
in patients with clinically suspected
DMD/BMD, additional methods such as
microarray, Sanger sequencing, and next-
generation  sequencing  should  be
employed (4,21).

5. Conclusions

Advancements in technology have led to
significant progress in the diagnosis of
DMD through comprehensive molecular
tests capable of identifying different types
of mutations (deletions/duplications, point
mutations, and deep intronic events). The
utilization of comparative genomic
hybridization (CGH) and next-generation
sequencing (NGS) enables earlier and
more effective intervention for patients.
Discovering safe and effective molecules
for the treatment of DMD remains
challenging. Currently, corticosteroids are
the only available treatment, although they
do not provide a definitive cure.
Understanding the pathophysiological
mechanisms of dystrophin, developing
new molecules, and utilizing
nanomaterials for their delivery hold
promise for DMD treatment. Knowledge



of the mutation distribution frequencies in
the patient population aids in guiding
research. In this study, we determined the
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Does Food Elimination Based on Immunoglobulin G Antibodies Diminish Tension-Type
Headache? A Randomised Cross - Over Study
Imminoglobulin G Antikorlarina Dayali Gida Eliminasyonu Gerilim Tipi Bas Agrisin1 Azaltir
Mi1? -Randomize Capraz Calisma

'Fatma Nazli Durmaz Celik, 2Hl'iseyin Ozden Sener
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Abstract: The aim was to evaluate if foods, against which patient has 1gG antibodies, trigger tension type headache (TTH). 22
patients (8 male, 14 female; 8 chronic TTH, 14 frequent episodic TTH) were recruited. The study had four periods: cooperation,
provocation, free diet month and elimination were determined. At the cooperation perido patients’ cooperation abilities were
checked. All patients were screened for 271 different antibodies against foods using Imupro300. Thus a list of food sensitivity was
described for each patient. In provocation period,those detected foods were added to diet. In elimination period, those foods were
eliminated from the diet with false foods added. In free diet month, there were no restrictions. Patients recorded the number of the
days with headache as well as headache frequency, severity and duration and analgesic intake. These headache features in
cooperation, provocation and elimination periods were compared. In the elimination period there was a significant decrease in the
number of days with headache, headache frequency and duration in all patients. A significant increase in these three features were
observed in the provocation period. In chronic TTH patients, only the number of the days with headache significantly increased in
provocation period. 1gG antibodies against foods may have a role in TTH. Number of days with headache, headache frequency and
duration can be decreased by eliminating related foods from the diet, and this can be a part of the treatment. 1gG antibodies against
foods may be one of the pathophysiological mechanisms triggering TTH.

Keywords: Tension type headache, 1gG, Food allergy

Ozet: Bu gahsmanin amaci, hastada IgG antikoru bulunan besinlerin gerilim tipi bas agrisim (GTBA) tetikleyip tetiklemedigini
degerlendirmektir. Toplam 22 hasta (8 erkek, 14 kadmn; 8 kronik GTBA, 14 sik epizodik GTBA) ¢alismaya alindi. Caliymanin dort
donemi vardi: kooperasyon, provokasyon, serbest dsnem ve eliminasyon dénemi. Kooperasyon déneminde hastalarin kooperasyon
yetenekleri kontrol edildi. Tim hastalar, Imupro300 kullanilarak gidalara kars1 271 farkli antikor agisindan tarand: ve her hasta icin
bir besin duyarlilig: listesi tanimlandi. Provokasyon doneminde tespit edilen besinler diyete eklendi. Eliminasyon déneminde
hastanin antikoru olmayan besinler diyete eklenerek alerjik besinler diyetten ¢ikarildi. Serbest diyet ayinda herhangi bir kisitlama
yoktu. Hastalar bas agrismin oldugu giin sayisini, bas agrismin sikhigini, siddetini ve siiresini ve analjezik alimim kaydetti.
Kooperasyon, provokasyon ve eliminasyon dénemlerindeki bu bas agris1 6zellikleri kargilastirildi. Eliminasyon periyodunda tiim
hastalarda bas agrisi olan giin sayisinda, bas agrist sikliginda ve siiresinde anlamli azalma oldu. Provokasyon doneminde bu ti¢
ozellikte de 6nemli bir artig gozlendi. Kronik GTBA hastalarinda provokasyon doneminde sadece bag agrist olan giin sayist anlamh
olarak artt. Gidalara kars1 19G antikorlarinin GTBA’da rolii olabilir. Tlgili besinlerin diyetten ¢ikarilmasiyla bas agrili giin sayis,
bas agris1 siklig1 ve siiresi azaltilabilir ve bu tedavinin bir pargasi olabilir. Gidalara karsi 1gG antikorlari, GTBA’y1 tetikleyen
patofizyolojik mekanizmalardan biri olabilir.

Anahtar Kelimeler: Gerilim tipi bas agrisi, IgG, Gida alerjisi

ORCID ID of the authors: FNDC. 0000-0002-2943-2240, OS. 0000-0001-6825-6983

Received 11.10.2023 Accepted 27.10.2023 Online published 05.12.2023

Correspondence: Fatma Nazh DURMAZ CELIK — Eskisehir Osmangazi University, Faculty of Medicine, Department of Neurology,
Eskisehir, Tiirkiye ~ e-mail : doktornazli@hotmail.com

Celik Durmaz FN, Sener HO, Does Food Elimination Based on Immunoglobulin G Antibodies Diminish Tension-Type Headache?
A Randomised Cross- Over Study, Osmangazi Journal of Medicine, 2024;46(1):17-22  Doi: 10.20515/0td.1373902

17


https://orcid.org/0000-0002-2943-2240
https://orcid.org/0000-0001-6825-6983

Osmangazi Tip Dergisi, 2024

1. Introduction

Tension-type headache (TTH) is the most
common type of headache in all age groups
with a lifetime prevalance of 30-78% (1). The
one year prevalance of chronic TTH is 0.5-
4.8% whereas prevalance of episodic TTH is
38% (2,3). Yet there are many patients who
do not consult a physician for this disease, and
this leads to TTH being an underdiagnosed
disease. Although headache severity is less
than migraine, TTH affects quality of life, and
causes productive time and paid work loss
(4,5). However, the studies on triggering
factors and pathogenesis are very few and
pathophysiology of the disease is unclear.

Despite the role of IgE mediated systemic
inflammation in the diseases have been
showed by many studies before, 1IgG mediated
late inflammation (also called 1gG mediated
food intolerance) has gained popularity in the
past decade with in vivo and in vitro
immunologic studies. Being exposed to little
amounts of spesific foods repeatedly cause
IgG mediated late onset inflammation and this
inflammation is considered to be associated
with diseases. The relationship between
headache and inflammation has been
researched for a while now.

Some of the studies suggest that migraine and
TTH share a common pathophysiological
process with TTH being a less severe form of
migraine (6). A may play a role in the
pathoghenesis of TTH (7). However, to the
best of our knowledge there are no studies
about 1gG type food intolerance triggering
TTH.

The aim of this study was to search whether
IlgG antibodies against foods are also
responsible for TTH.

2. Materials and Methods

Experimental protocol-- After obtaining
consent from the local ethics committee and
the individuals, frequent episodic and chronic
tension type headache (TTH) patients were
enrolled. Diagnoses were made according to
the criteria of the International Classification
of Headache Disorders, 2nd edition (1).
Patients (i) aged between 18-55 years, (ii)
with no coexisting diseases, (iii) with no
preventive medication use for the last three
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months, (iv) with no medication overuse
history, (v) cooperable for dietary restrictions
and the headache diary. Overall 22 patients (8
male, 14 female) were recruited. Eight of the
patients had chronic TTH and 14 had frequent
episodic TTH. All of the patients were
examined by the same physician (FND,
author) throughout the study. All recruited
patients signed an informed consent form.

The study consisted of four periods;
cooperation, provocation, elimination, and a
free diet month between provocation and
elimination periods. Each period lasted one
month. The order of the periods were known
by the dietician whereas patients and the
physician were blind. Patients recorded their
headache features in a diary. Diary included
number of the days with headache, headache
frequency, severity, duration and analgesics
consumed.

Follow-up

In cooperation period, patients were given a
certain diet which in fact compatible to the
individual daily eating habit. This first period
was included to assure observing patients’
cooperability to the study —namely to the diet
and the headache diary-. Patients unable to
cooperate or who appeared not to have TTH
were not included in the study. In provocation
period the diet contained the foods against
which they had IgG antibodies. The amount of
these foods were decided empirically by the
dietician. For instance the requested amount
was two portions a week for fish whereas a
slice of bread in every meal. However the diet
contained at least one food with IgG a day.
Patients were allowed to eat as they preferred
during the free diet month. In elimination
period patients were given a diet eliminating
all foods, against which they had 1gG
antibodies, from the diet. For example if the
patient had 1gG antibody against wheat, all
foods including wheat were eliminated from
the diet. To avoid recognition of the periods
by the patient or the clinician, at least two
other foods against 1gG antibodies were
negative, were either restricted or promoted
during provocation and elimination periods,
respectively. Diets were designed by a
dietician.
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Headache severity was evaluated with Visual
Analog Scale (VAS). We empirically obtained
a headache burden by multiplying three
headache features (number of the days with
headache, headache severity and duration).
Each headache feature and the headache
burden in three periods were compared.

Detection of IgG antibodies against food
antigens

After the cooperation period, each patient’s
venous blood sample was tested by an enzyme
linked immunosorbant assay (ELISA) test
(ImuPro 300 test; Evomed/ R-Biopharm AG,
Darmstadt, Germany) for IgG antibodies
against 271 different food antigens. Cut-off
value of IgG concentration was 7.50 pg/ml.
The physician and patients were not informed
about the results throughout the study.

Statistical methods

Friedman Test was used to compare three
periods  (cooperation, provocation and
elimination).

Classification of evidence—This randomized,
double-blind, cross-over trial provides Class
Il evidence that IgG antibodies against food
antigens have a role in TTH.

3. Results

Thirthy patients (8 male, 14 female) were
recruited for this study. Eight of them had
chronic TTH and 14 (63,6%) had frequent
episodic TTH. The mean age of the patients
was 36.7 (£8.7) years (22-53). Mean headache
duration was 8.1 (£7.8) years (1-30). At least
six 1gG antibodies against food antigens were
detected in each patient (6-40 1gG antibodies
mean:18.53 SD (+11,90). There was at least

grade 1 reactions to 103 of out of a total of a
271 foods. The most positive result was
‘fermented cow cheese’, other common foods
were ‘chicken eggs, cow’s milk, curdled dairy
products made from cow’s milk, kefir, baked
milk, Ricotta cheese, oats, halloumi cheese,
goat and sheep milk and chesse, barley,
wheat, rye and, gluten’. It was noted that a
patient may be sensitive to more than one
food antigen at the same time.Table 1 shows a
list of the foods against which patients had
1gG antibodies.

There was a significant decrease in the
number of days with headache, headache
frequency, duration and headache burden in
elimination period compared with both
cooperation and provocation periods. (Table
2) During provocation period there was a
significant increase in the number of days
with headache, headache frequency, duration
and headache burden compared with both
elimination and  cooperation  periods.
Analgesic intake was increased at provocation
and decreased at elimination period. No
significant change in headache severity was
found between three periods.

The statistical analysis of 14 out of 22 patients
who had frequent episodic TTH presented
exactly the same statistical differences as 22
TTH patients. However, eight chronic TTH
patients only revealed a significant increase in
the number of the days with headache and
headache burden in provocation period
compared with elimination and cooperation
periods. For the eight chronic TTH patients
there weren’t any significant difference in
headache duration or severity and analgesic
intake between the periods.

Table 1. IgG antibodies against food antigens and the number of patients with a positive test (in 22 TTH patients)

Food Positive
test
Cheese made from fermented milk (Sour-milk products) 17
Chicken egg 15
Milk (cow) 13
Sour-milk products (cow) 12
Kefir, milk cooked, Ricotta cheese, oat 11
Halloumi, sheep milk and cheese, wheat, rye 10
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Barley, gluten, kamut, spelt, 9
Poppy seeds 8
Sesame, Sunflower seed, quail eggs 7
Sweet pepper, akaju peanut, 6
Antep peanut,kiwi, tomato, green pepper 5
Black pepper, guar flour (E412) , apple,banana, chickpeas, Pistachio, walnut, apple, hazelnut, 4
cherry, agar-agar (E406),
Plum, orange, vanilla, pumpkin seeds, cashew karnel, cocoa bean, flaxseed, chili cayenne, peanut 3
Lentil, broad bean, lemon, pear, peach, cinnamon, yeast, tuna fish, goose egg, beet, 2
walnut,chicken, beef, tujna fish, peppermint, Red cabbage
Celery, olive, potato, aubergine, green pea, watermelon, nectarine, pectin (E440), honey 1
(mixture), linseed, chili cayenne, cucumber, artichoke, green bean, strawberry, soya bean, thyme,
garlic, beef, parsley, Beetroot, pumpkin, raspberry, quince, blackberry, white cabbage, grapefruit,
honeydew melon, apricot, mandarin, pomegranate, fig, mustard seed, turkey hen, salmon, almond,
mushroom, octopus, coffee, black tea, jerusalem artichoke, iceberg lettuce, sweet chestnut,
Grapefruit, Aspergillus niger, ocean perch, trout, ginger, Brussels sprout, maize, sweet corn,
aniseed, red radish, white radish, buckwheat, cane sugar, chili habanero, chili jalapeno, rice,
spinach, mango, broccoli, carrot, anchovy, leek, blue mussels, cumin, gilthead bream, carob
Table 2. The change of the headache parameters with diet phases
Cooperation Elimination Provocation P values
phase phase phase (Friedman test)
(meanzSD) (mean=SD) (meanSD)
All patients 11.7245.63 7,13£5.10 14.4546.32 <0.0001
Number of  (n=22)
days with Frequent TTH 8.59+2.48 5.04+2.14 11.5+4.62 <0.0001
headache in  (n=14)
30 days Chronic TTH 18.5+£2.44 12.5+4.47 21.12+1.80 0.02
(n=8)
All patients 5.08+0.77 4.75+1.06 5.43+1.07 0.05
(n=22)
Mean attack
severity Frequent TTH 5.04+0.85 4.42+1.04 5.51£1.07 0.07
(VAS)* (n=14)
Chronic TTH 4.90+0.56 4.70+1.09 5.17+0.54 0.565
(n=8)
All patients 8.01+3.27 6.18+2.61 9.39+3.23 <0.0001
Mean (n=22)
headache Frequent TTH 6.03+3.19 4.98+2.14 7.88+3.51 <0.0001
durationin  (n=14)
each attack  Chronic TTH 9.3+2.48 8.36+1.80 10.37+2.19 0.072
(n=8)
All patients 0.72+1.54 0.81£1.91 1.77+£2.22 <0.0001
Mean Daily  (n=22)
analgesic g0 ent TTH 0.72+1.31 0.130.35 2.18+1.76 <0.0001
intake _
ber of (n=14)
(number of oy onic TTH 1.25+2.05 2.1242.79 1.87+2.94 0.424
tablets) -
(n=8)
Headache All patients 489.58+310.59 249.44+235.34 739.49+417.06 <0.0001
burden (n=22)
Frequent TTH 275.56+£154.07 125.82+111.02 506.65+309.86 <0.0001
(n=14)
Chronic TTH 834.0.5£175.33 485.46+199.14 1132+266.84 0.01
(n=8)

*VAS: visual analog scale *TTH: tension-type headache
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4. Discussion

This study suggests an association between
high levels of IgG antibodies against food
antigens and TTH. We found that when the
foods against which the individual had IgG
antibodies, were eliminated from the diet,
there was a decrease in number of the days
with headache, headache duration and
analgesic intake, and vice versa. This
indicates that IgG antibodies against food
antigens may play a role in mechanisms
underlying TTH.

To the best of our knowledge there hasn’t
been any studies addressing 1gG antibodies
against food antigens in TTH.

Testing for IgG antibodies against food
antigens is becoming more popular every day.
The association of IgG antibodies against food
antigens with obesity, migraine and irritable
bowel syndrome (IBS) has been investigated.
A recent study by Alpay et al. suggested that
eliminating foods -against which the patient
has 1gG antibodies- from the patient’s diet
decreased migraine frequency (8). Another
study by Arroyave Hernandez et al. showed
that migraine patients had IgG antibodies
against food antigens more frequently than
healthy controls. When detected foods were
eliminated from the diet for one month
headache episodes ceased in 76% of the
patients (9). Aydinlar et al screened the
patients who have both migraine and IBS for
IgG antibodies against food antigens (10).
They reported that by the elimination of the
relevant foods migraine attack count,
duration, and severity with analgesics need,
and also IBS symptoms significantly
decreased. Egger et al. reported that
olygoantigenic diet helped patients’ headache,
asthma, eczema and abdominal pain (11).
93% of the patients with headache showed
improvement. Rees et al. studied migraine
patients for 1gG antibodies against food
antigens and applied an elimination diet
accordingly. They found improvement in 30%
of the patients in the first month, and 40% of
the patients in the second month. 60% of the
patients who got better with the diet, stated
that their headaches re-appeared after they
started their casual regimen (12). On the other
hand a study by Mitchell et al. found no
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improvement in migraine attacks with an
elimination diet based on the IgG results of
the migraine patients (13).

Headache parameters of the eight chronic
TTH patients also showed a tendency to
decrease with elimination and increase with
provocation in our study. However the
differences here are not significant possibly
due to the small number of patients. On the
other hand the pathogenesis of chronic TTH
may differ from the frequent episodic TTH.

There wasn’t a change in headache severity
between three periods. This is in line with the
results of Alpay et al.’s study (9) It can be
concluded that although foods may trigger
headache they do not effect the severity.

Migraine and TTH are suggested to have a
common pathogenesis rather than seperate
clinical entities. In 1973 Waters described
this hypothesis according to the clinical
observations about dynamic nature of
headaches and also from epidemiological
datas (14). Thus TTH and migraine with aura
are two ends of a clinical spectrum, and
migraine without aura places between them
(15,216). This is called convergence
hypothesis. Studies show similarity of the
patient demographics, trigger factors, signs
and symptoms of pre-headache phases as well
as positive response to same therapeutic
agents (16,17). Moreover there is a transition
from TTH to migraine or vice versa in some
patients or these two entities may present
together. The limitation in this study , we did
not objectively measured the other potential
factors contributing to TTH, such as stress,
sleep paterrns, and enviromental triggers.
Also studies with migraine patients and
healthy controls comparing TTH with lager
number of patients will be more guiding to
this issue.

5. Conclusion

This study shows that daily eating habits are
amongst the important triggering factors of
TTH. The study also indicates that TTH may
have an immunologic pathophysiology. The
results may help us to treat TTH patients more



succesfully. A proper diet extends headache-
free periods, diminishes the headache
frequency and decreases
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Influence of Initial Displacement on Union in Collum Femoris Fractures
Femur Boyun Kiriklarinda Baslangi¢c Deplasmaninin Kirik Kaynamasindaki Onemi

Hayati Kart, Ziya Shammadl1 , Ozgiir Baysal , Murat Kaya, Biilent Erol

Marmara University School of Medicine, Department of Orthopaedic Surgery and Traumatology, Istanbul, Tiirkiye

Abstract: Many factors affect the union of the fracture in collum femoris fractures in adults. We aimed to examine the relationship
between the preoperative displacement, the postoperative displacement, and the preoperative waiting time with the union of the
fracture. The present study was carried out retrospectively with 52 patients. The patients were divided into three groups according to
the union time. Fracture union took 12 weeks or less constituted Group 1 (n=25), patients with the union over 12 weeks constituted
Group 2 (n=19), and patients with nonunion formed Group 3 (n=8). Computed tomography was used for the preoperative
measurements, and postoperative displacement measurements were made with X-ray.There was no statistically significant
difference between the 3 groups regarding the preoperative waiting time and postoperative displacement. While there was no
statistically significant difference between Groups 1 and 3, and Groups 2 and 3 for preoperative displacement, the difference was
statistically significant in the comparison of Groups 1 and 2 (p=0.046). Between Groups 1 and 2, it was observed with 78.3%
accuracy, 73.7% sensitivity, and 72% specificity that there was delayed union in patients with the preoperative displacement of 9.5
mm and above.In the present study, in which the relationship between initial displacement, postoperative displacement, and
preoperative waiting time with the fracture union was examined, it was concluded that delayed fracture union could occur when the
initial displacement is more than 9.5 mm.

Keywords: Collum femoris fracture, initial displacement, delayed union, nonunion,

Ozet: Eriskin kollum femoris kiriklarmda birgok faktér kirig kaynamasim etkiler. Bu calismada preoperatif deplasman miktari,
postoperatif deplasman miktar1 ve ameliyat oncesi bekleme siiresi ile kirtk kaynamasi arasindaki iliskiyi incelemeyi amagladik.
Calisma retrospektif olarak 52 hasta ile gergeklestirildi. Hastalar kaynama zamanina gére ii¢ gruba ayrildi. 12 hafta ve daha kisa
stirede kaynama olan hastalar Grup 1 (n=25), kaynama siiresi 12 haftay1 gegen hastalar Grup 2 (n=19), kaynamayan hastalar Grup 3
(n=8) olarak belirlendi. Ameliyat 6ncesi ol¢iimlerde bilgisayarli tomografi, ameliyat sonrasi yer degistirme 6l¢iimleri ise direk grafi
ile yapildi.Preoperatif bekleme siiresi ve postoperatif deplasman bakimindan 3 grup arasinda istatistiksel olarak anlamli fark yoktu.
Preoperatif deplasman agisindan Grup 1 ve 3 ile Grup 2 ve 3 arasinda istatistiksel olarak anlamli fark bulunmazken, Grup 1 ve 2
karsilastirldiginda fark istatistiksel olarak anlamli bulundu (p=0,046). Grup 1 ve 2 arasindaki degerlendirmede preoperatif
deplasmanin 9,5 mm ve iizerinde olan hastalarda %78,3 dogruluk, %73,7 duyarhlik ve %72 ozgiillik ile kaynamada gecikme
oldugu goriildii. Kirik kaynamasi ile baslangi¢ deplasmani, postoperatif deplasman ve ameliyat 6ncesi bekleme siiresi arasindaki
iliskinin incelendigi bu c¢aliymada baglangi¢ deplasmanmin 9,5 mm'den daha fazla oldugu kollum femoris kiriklarinda kirik
kaynamasinin gegiktigi goriildii.

Anahtar Kelimeler: Femur boyun kirig1, baslangi¢ deplasmani, kaynama gecikmesi, kaynamama
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1. Introduction

Annually, 4.5 million individuals worldwide
experience disability due to hip fractures, and
the incidence of hip fractures is on the rise(1).
Collum femoris fractures in adults typically
result from high-energy trauma and present a
relatively low incidence (2). Although not a
common occurrence, they can result in severe
complications for the patients (3) While the
preferred treatment for collum femoris
fractures in elderly patients is
hemiarthroplasty or total hip replacement, the
primary goal in younger patients is to protect
the femoral head (4).

Nonunion and avascular necrosis (AVN) may
be encountered after collum femoris fracture
operations in young patients (3). Despite the
various factors reported to influence treatment
outcomes in the current literature, the degree
of preoperative displacement, achieving
anatomical reduction, and expediting the
surgery take precedence over other factors in
ensuring treatment success (3,5).

It was reported that the initial displacement
increased the complications in collum femoris
fractures (6,7). The Garden classification is
the most commonly used in evaluating collum
femoris fractures and is based on whether the
fracture is displaced or not (8,9,10).
Nondisplaced fractures are classified as
Garden Types 1 and 2, while displaced
fractures are classified as Garden Types 3 and
4. The major problem with this classification
is that it is done subjectively without using
any measurement method, so its reliability is
low (11). No study in the current literature has
specifically examined the influence of the
amount of displacement in collum femoris
fractures on fracture union. The objective of
this study was to explore the effects of initial
displacement, as determined by parametric
measurements, postoperative displacement,
and preoperative waiting time on fracture
union in collum femoris fractures.
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2.Materials and Methods

The present study was  conducted
retrospectively after the ethics committee's
approval was obtained from the hospital. It
was not considered necessary to get consent
from the patients because the study was a
retrospective data analysis. Adult patients
under 65 years old were admitted to the
emergency department with collum femoris
fracture and treated surgically between 2007
and 2020. Patients with pathological fractures
who had undergone endoprosthesis did not
attend their regular follow-up visits, did not
complete a follow-up period of at least one
year, and were excluded from the study. The
study included 52 patients with collum
femoris fractures treated with internal
fixation. All operated patients were mobilized
without weight bearing on the first day of the
operation. Routine outpatient clinic checks
after discharge were performed at 2, 4, 6, 10,
12 weeks and 4, 5, 6, 9 and 12 months.
Patients who did not have pain during follow-
up and have adequate union on X-ray were
allowed to mobilize with full weiht bearing

Demographic data such as age and gender,
along with fracture site, trauma mechanism,
follow-up duration, preoperative waiting
period, type of reduction (open/closed), and
specifics of the implant used for fixation were
meticulously extracted from patients' medical
records. The fractures were classified
according to the Garden classification, and
radiological evaluations encompassed the
extent ~of  preoperative  displacement,
postoperative  displacement, and fracture
union. Two orthopedic surgeons conducted

the radiological measurements, yielding
excellent intraclass correlation coefficients
(ICC= 095 p < 0.001). The initial

measurements by the first observer were
considered for analysis.
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Figure 1. Measurement of the preoperative displacement on CT

All  radiological ~ measurements  were
facilitated using the hospital's Picture
Archiving and Communication System

(PACS). The plane displaying the highest
displacement in the computed tomography
(CT) scan was utilized for preoperative
displacement assessment. A line was drawn
proximal and distal to the fracture line, where
cortical integrity was compromised. The gap
between these lines was measured using the
PACS system (see Figure 1). Postoperative

displacement was evaluated using the
anteroposterior (AP) view of radiographs
taken on the first postoperative day. The
extent of stepping at the fracture line and the
implant widths were measured using PACS
(see Figure 2). As the implant widths were
predetermined (e.g.,, 6.5 mm cannulated
screw), they were leveraged for calibration,
enabling precise assessment of the stepping at
the fracture line (11,12).

Figure 2. Measurement of the postoperative displacement on X-ray c: Measurement of the cannulated screw
diameter on X-ray.

The fracture union was evaluated with X-rays
taken during the outpatient clinic follow-ups.
The fracture union was accepted in patients
who showed union on the radiographs and
experienced full weight bearing without pain.
Twelve weeks was determined as the expected
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duration of union (3,13). Patients whose
fracture union occurred in 12 weeks and
earlier comprised Group 1, patients whose
fracture union occurred after 12 weeks
included Group 2, and patients who still do
not have fracture union at the end of the first
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year comprised Group 3(14).The preoperative
waiting time, amount of preoperative
displacement, and amount of postoperative
displacement were measured in the
determined groups, and their relationship with
the fracture union was examined.

The collected data were evaluated using IBM
SPSS Statistics for Windows 20.0 (IBM
Corp., Armonk, NY, USA). The statistical
significance of the difference between
preoperative  displacement,  postoperative
displacement, and preoperative waiting times
was determined using the Kruskal-Wallis test
for the sample divided into three groups
according to the duration of fracture union.
Bonferroni correction was used in the post
hoc analyses. In the sub-analysis, which
included the groups with the fracture union
and those with the delayed union, the
reference number of displaced fractures that
completed the union process in 12 weeks or
longer was determined using receiver
operating characteristic (ROC) analysis. P
<0.05 was considered significant.

3.Results

Of the 52 patients included in the study, 33
(63.5%) were male, and 19 (36.5%) were

female. The mean age was 41.9 £ 9.9 years.
The mean follow-up period of the patients
was 51.5 £ 26.2 months. 30 patients (57.6%)
had right collum femoris fracture, while 22
(42.3%) patients had left collum femoris
fracture. Collum femoris fractures occurred in
23 (44.2%) patients as a result of a ground-
level fall, while 16 (30.8%) had it due to
falling from a height, 12 (23.1%) from traffic
accidents, and 1 (1.9%) as a result of the
assault.

Concerning the Garden Type, 5 (9.6%) of the
fractures were Garden Type 1, 8 (15.4%) were
Type 2, 26 (50%) were Type 3, and 13 (25%)
were Type 4. While open reduction was
applied for only one patient, the other patients
were reduced as closed and internal fixation
was carried out. Cannulated screws were used
for fixation in 49 (94%) patients,
cephalomedullary nails were used in 2 (3.8%)
patients, and a plate was used in 1 (1.9%)
patient. The mean preoperative waiting time
for all patients was 22.77 (median 10) hours,
the amount of preoperative displacement was
10.73 = 7.11 mm, and the amount of
postoperative displacement was 1.03 + 1.65
mm.

Table 1. Relationship between the Pre-postoperative Amount of Displacement and Preoperative Waiting Time with

Union Times
95% Confidence Interval
for the Mean
N Mean SD. SD. Min. Max.
Deviati Error  Lower Upper
on Bound Bound
<12 weeks 25 8.32 6.688 1.338 5.56 11.08 0 27
PREOP >12 19 13.79 7.391 1.696 10.23 17.35 6 28
weeks
DISPLACEMEN
T (mm) Nonunion 8 11.00 5.398 1.909 6.49 15.51 7 22
Total 52 10.73 7.118 0.987 8.75 12.71 0 28
<12 weeks 25 0.340 1.0075 0.201 -0.076 0.756 0 4.0
5
>12 19 1.432 1.8589 0.426 0.536 2.328 0 6.0
POSTOP weeks 5

DISPLACEMEN
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T (mm) Nonunion 8 2250 1.9086 0.674 0.654 3.846 0 4.0
8
Total 52 1033 16505 0.228 0.573 1.492 0 6.0
9
<12weeks 25 3164 56086 11.21 8.49 54.79 3 240
7
PREOP
WAITING TIME >12 19 1132 5860  1.344 8.49 14.14 3 24
weeks
(hours)
Nonunion 8 2225 23414 8278 2.68 41.82 6 72
Total 52 2277  40.684 5642 11.44 34.10 3 240
With the grouping that was carried out There was no statistically significant

according to the 12-week union time, there
were 25 (48%) patients in Group 1, which
consisted of patients whose fracture healed
within 12 weeks, and 19 (36%) patients in
Group 2, where the union of the fracture took
longer than 12 weeks, and 8 (15%) patients
with nonunion in Group 3. The mean values
of the preoperative  waiting  times,
preoperative amount of displacement, and
postoperative amount of displacement for
these three groups were given in Table I. The
statistical analysis of factors affecting unions
according to groups was shown in Table II.

Table 2. Statistical analysis between groups

difference between the groups regarding the
preoperative waiting time and postoperative
displacement (P > 0.05). In the post hoc
analyses, no statistically significant difference
was found between Groups 1 and 3 or Groups
2 and 3 with the preoperative amount of
displacement (P 0.60 and P 0.64,
respectively). In comparing the amount of
preoperative displacement between Groups 1
and 2, it was seen that the preoperative
displacement of the patients in Group 2 was
statistically significantly higher than in Group
1 (P =0.046).

95% Confidence
Interval
Group Mean Difference SD. Sig.
1-3) Error Lower Upper
Bound Bound
2 —5.469* 2.160 0.046 -10.87 -0.07
1 3 -2.680 2.331 0.609 -8.96 3.60
PREOP 1 5.469" 2.160 0.046 0.07 10.87
DISPLACEMENT
2 3 2.789 2.553 0.640 -3.93 9.51
(mm)
1 2.680 2.331 0.609 -3.60 8.96
3 2 -2.789 2.553 0.640 -9.51 3.93
2 -1.0916 0.4717 0.084 -2.295 0.112
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1 3 -1.9100 0.7042  0.075 -4.008 0.188
POSTOP 1 1.0916 0.4717  0.084 -0.112 2.295
DISPLACEMENT
2 3 -0.8184 0.7983  0.691 -3.006 1.369
(mm)
1 1.9100 0.7042  0.075 -0.188 4,008
3 2 0.8184 0.7983  0.691 -1.369 3.006
2 20.324 11298 0232 -861 49.25
1 3 9.390 13.941  0.879 -25.98 4476
PREOP WAITING 1 -20.324 11298 0232 —49.25 8.61
TIME
2 3 -10.934 8.387 0.546 —36.68 14.81
(hours)
1 -9.390 13.941 0879 -44.76 25.98
3 2 10.934 8.387 0.546 -14.81 36.68
The relationship between the amount of accuracy, 73.7% sensitivity, and 72%
preoperative displacement of these two groups  specificity that the patients with the

(Groups 1 and 2) that differed significantly
and the time of union of the fracture was
examined. In the evaluation made with ROC
curve analysis, it was observed with 78.3%

i

Sensitivity

a4

L]

1 - Spacificity

preoperative displacement of 9.5 mm and
above had delayed union. The relationship
between the amount of displacement and the
union of the fracture is given in Graph 1.

L1}

Graphic 1. ROC curve analysis the relationship between the amount of displacement and the union of the fracture

4. Discussion

Although a fracture of the collum femoris is
rare among young patients, its significance for
orthopedic surgeons and patients is paramount
due to the challenging treatment and potential
severe complications (4). These fractures
typically result from high-energy trauma,
causing a disruption in the blood supply to the
femoral head (6). Particularly in cases of
displaced  fractures, vascular  structures
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supplying the femoral head sustain greater
damage, leading to a higher incidence of
complications such as nonunion and avascular
necrosis (15). Consequently, orthopedic
surgeons strive to promptly achieve stable
fixation with anatomically reduction in
treating collum femoris fractures among
young patients, aiming to maintain a sustained
blood flow to the femoral head. (16).
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One longstanding debate in orthopedics
pertains to whether the preoperative waiting
period influences outcomes in collum femoris
fractures(16). Manninger et al. reported fewer
complications associated with early surgical
intervention in collum femoris fractures (17).
Jain et al. suggested that delayed surgery
could result in higher radiological findings
and AVN compared to early surgical
intervention(18). Conversely, Upadhyay et al.
found no detrimental effect on fracture union
due to delayed surgery, as demonstrated in
their study involving patients operated on
after 48 hours (19). Butt et al. similarly
concluded that delayed surgery was not a
significant factor contributing to nonunion in
collum femoris fractures (20). In the present
study, there was no statistical difference
between the three groups (union/delayed
union/non-union)  regarding  preoperative
waiting times. These results were in
agreement with the opinion of Butt et al., in
that the preoperative time is not one of the
major causes of nonunion in collum femoris
fractures (20).

Anatomical reduction holds paramount
importance in the treatment of collum femoris
fractures in young adults (3,21). Kyle et al.
emphasized that achieving anatomical
reduction of the fracture is a critical aspect in
treating collum femoris fractures among
young patients (22). Haidukewych et al.
underscored the importance of reduction
quality in collum femoris fracture treatment.
They defined a displacement of less than 2
mm as excellent reduction and up to 5 mm as
good reduction in their study (23). In the
present study, the mean postoperative
displacement for all patients was 1.03 £+ 1.65
mm, falling within the range considered
excellent. However, 19 (36%) patients in
Group 2 experienced delayed union, while 8
(15%) patients in Group 3 developed non-
union. This finding supports Gottfried et al.'s
assertion that successful anatomical reduction
does not always guarantee fracture union
without complications (24).

Parker et al. stated that although the most
severe complications of collum fractures are
nonunion and osteonecrosis, nonunion can be
regarded as the most critical complication
considering their incidence (25). Parker et al.
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reported a higher nonunion rate in displaced
fractures than in nondisplaced fractures (25).
In their study, Yang et al. reported that the
risk of nonunion in displaced collum fractures
was 2.93 times higher than in nondisplaced
fractures (7). In these two studies and similar
studies in the literature, the Garden
classification was used to classify fracture.
Although the Garden classification is the most
preferred classification for collum femoris
fractures, it has been stated by many
researchers that its reliability is low (8,26,27).
Alho et al. thought that the Garden
classification was not sufficient to distinguish
between nondisplaced and displaced due to
the lack of a continuous scoring scale and
thus, they measured the preoperative
displacement in mm (11). In this study, we
examined the relationship between the initial
displacement amount and fracture union in
collum femoris fractures. The initial
displacement was measured in millimeters.
There was no statistically significant
difference in initial displacement between
Groups 1 and 3, and Groups 2 and 3.
However, the difference between Groups 1
and 2 was significant (P = 0.046). Groups 1
and 2 was examined by ROC curve analysis,
it was found that union was delayed in
fractures with a displacement of 9.5 mm and
above. In contrast to the existing literature,
our study concluded that displaced fractures
lead to delayed union, rather than non-union.
The key takeaway is that in cases of Collum
femoris fractures with a high level of
displacement, it's important not to rush into a
decision for a second surgery (osteotomy,
arthroplasty).  Careful  evaluation  and
consideration of the individual circumstances
and the healing process should guide the
decision-making for any additional surgical
interventions.

The present study considered three parameters

(preoperative  waiting time, preoperative
displacement, and postoperative
displacement). However, the literature

suggests that various factors such as age,
comorbidities, osteoporosis, steroid usage,
alcohol abuse, and screw placement may
influence the treatment of collum femoris
fractures in young adults (7,28,29). Although
patients in  Group 3 exhibited similar
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preoperative waiting times, preoperative
displacement amounts, and postoperative
displacement amounts to the other two
groups, their fractures did not heal within the
one-year follow-up period. We believe that
the non-union of these fractures may be linked
to the aforementioned factors, which are
beyond the scope of this study.

A limitation of the present study is its
retrospective  nature.  Additionally, the
measurement of postoperative displacement
was conducted using X-rays due to the routine
unavailability of postoperative CT imaging
for our patients. The study's sample size is
also a limitation, and more precise data may
be obtained in larger patient grups.
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Fibromiyalji Tanil1 Hastalarda Denge ve Postiiriin Degerlendirilmesi
Evaluation of Balance and Posture in Patients with Fibromyalgia Diagnosis
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Ozet: Denge sorunlart son zamanlarda Fibromiyalji (FMS)’li hastalarda dikkat ¢eken semptomlar arasinda gosterilmistir. Bu
caligmada fibromiyalji hastalarinda denge ve postiiriin degerlendirilmesini, bu durumlarin varhig: ile fibromiyalji siddeti arasindaki
iliskiyi degerlendirme amaglanmustir. Calismaya TUTF Hastanesi Fizik Tedavi ve Rehabilitasyon poliklinigine bagvuran FMS tanili
30-55 yas araligindaki 45 birey ve kontrol grubu olarak 44 birey dahil edildi. Olgularin sosyo-demografik 6zellikleri, sikayet ve tant
stiresi kaydedildi. Viziiel analog skala (VAS) ile agr1 siddeti, Fonksiyonel durum igin Fibromiyalji Etki Skalas: (FEA), Fibromiyalji
Semptom Siddet Skalasi, Yaygin Agr Indeksi sorgulanarak kaydedildi. Olgularin dinamik dengeleri Berg denge testi, statik
dengeleri ise tek bacak iistiinde durma testi ile degerlendirildi. Zebris CMS-20P-2 cihaz1 ile bilgisayar ortamimnda t¢ boyutlu
ultrasonik sistem ile omurga postiir analizi yapildi. FMS grubunda sag ve sol tek ayak iizerinde durma siireleri ile toplam Berg
Denge Olgegi sonuglarmin anlamh derecede daha diisiik bulunmustur. Berg Denge Skoru ile Toplam FEA skoru, Semptom Siddet
Skalast skoru A, Fibromiyalji Siddet skoru ve Total Gévde Inklinasyon Agist arasinda ters yonde ve orta diizeyde anlaml iliski
oldugu bulduk. Omurga postiir analizi ile hasta ve kontrol gruplari arasindaki postiir analizi sonuglarinin farkli saptanmamustir.
Sonug olarak FMS’li hastalarda denge bozuklugunun saglikli bireylere gére daha sik rastlandigini tespit ettik. Postiir analizinde her
iki grup arasinda anlamh fark saptayamadik. Ozellikle postiir sorunlarini ortaya koyabilmek igin biiyiik popiilasyonlu ¢alismalara
ihtiyag vardir.

Anahtar Kelimeler: Denge, Fibromiyalji Sendromu, Postiir.

Abstract: Balance problems recently have been indicated as one of the notable symptoms in fibromyalgia patients. In this study, it
is aimed to evaluate posture and balance in fibromyalgia patients and association between presence of these conditions and
fibromyalgia severity. 45 individuals diagnosed with FMS diagnose and 44 individuals of control group between the age of 30 and
55 who attended Trakya University, Faculty of Medicine, Department of Physical Therapy and Rehabilitation were included in the
study. Socio-demographic features of cases, complaints and time of diagnoses was recorded. Pain intensity with visual analog scale
(VAS), fibromyalgia impact questionnaire (FIQ) for functional condition, fibromyalgia symptome intensity scale, extensive pain
index were used for patient records. Dynamical balances of cases were assessed with Berg balance test and statical balance was
assessed with one leg stand test. Vertebrate posture analysis was performed with Zebris CMS-20P-2 device by using virtual 3D
ultrasonic system. Durations of right and left one leg stand and Berg balance test results were significantly lower in FMS group. We
also found that there is a moderately significant and inverse correlation between Berg Balance score and total FIQ scores, symptom
intensity scale scores A, fibromyalgia intensity scores and Total Body Inclination Angle. Comparison of Vertebrate posture analizys
with 3D-USG system scores of patients and control group did not show a statistically significant difference. In conclusion, we found
that balance disorders are more commonly encountered in FMS patients compared to healthy people. We could not detect a
significant difference between two groups in posture analysis. When preparing a treatment planning for FMS patient, possibility of
balance disorders should be taken into consideration and an appropriate treatment should be planned in this light.

Keywords: Balance, Fibramyalgia Syndrome, Posture.
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1. Giris

Fibromiyalji  sendromu  (FMS); nedeni
bilinmeyen yaygin viicut agrisi, palpasyonla
spesifik anatomik noktalarda hassasiyetin
oldugu ve beraberinde uyku bozuklugu,
yorgunluk, irritabl bagirsak sendromu gibi
cesitli sistemleri de igermekte olan klinik
semptomlarin eslik ettigi kronik bir hastaliktir

).

Denge sorunlart son zamanlarda FMS’li
hastalarda dikkat ¢eken semptomlar arasinda
gosterilmistir (2). FMS’li hastalarda dengeyi
etkileyen nedenler kesin olarak
saptanmamuistir. Propriosepsiyon bozuklugu,
vestibuler disfonksiyon, gorsel-isitsel
oryantasyon bozuklugu, alt ekstremite
giicsiizliigii, konsantrasyon/bilissel fonksiyon
bozuklugu, yorgunluk, fleksibilitede azalma,

yiiksek  viicut kitle indeksi, ortostatik
hipotansiyon = simdiye kadar arastirilan
nedenler arasinda sayilabilir (2-4).

Denge bozuklugu giiniimiizde FMS’li

hastalarda ana sorunlardan biri olarak yer
almaktadir (5). Denge bozukluklari ile birlikte
goriilebilecek  diisme, riski kisilerin
postiiriinde degisikliklere sebep
olabilmektedir. Ozellikle omurga cevresinde
bulunan hassas noktalarin  olusturdugu
konforlu yeni postiir olusumu ile birlikte
hastalarda denge kayb1 6n plana ¢ikabilir. Bu
nedenle agri, kas giicii ve semptom siddeti ile
denge arasinda sorunlar ortaya konulmalidir.

Bu calismada fibromiyalji tanili hastalarda
denge ve postir bozuklugunun etkilerini
gostermek ve bununla birlikte denge sorunlari
ile postiiriin iligkisini gostermeyi amagladik.

2. Gerec ve Yontem

Bu bolimde c¢alismada Bu ¢aligmaya;
Fibromiyalji tanili hastalarda denge ve postiir
bozuklugunu saptamak ve saglikli bireylere
gore klinik farkliliklarin1 ortaya koymak
amactyla Trakya Universitesi Fiziksel Tip ve
Rehabilitasyon Anabilim Dali’nda
gerceklestirildi.  Poliklinigimize  basvuran
Fibromiyalji sendromu tanisi alan 45 kadin
hasta calisma grubu ve kontrol grubu olarak
da 44 saglikli kadin goniillii olarak ¢aligmaya
dahil edildi.
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Calismada 30 yasindan kiigiik ve 55 yasindan
bliyiik  olgular, sistemik inflamatuvar
romatizmal hastalif1 olanlar, sosyo-kiiltiirel
acidan iletisim kurulamayan olgular, ¢alisma
zamaninda akut ya da bilinen klinik agidan
karisikliga yol agacak hastaligt olanlar
(malignite, fraktiir vs.), norolojik hastalig
bulunanlar, dogumsal problemleri bulunanlar,
gorme problemi olanlar, alt ekstremitesinde
amputasyonu  olanlar, alt ekstremitede
ortopedik cerrahi Oykiisii olanlar ve gebeligi
bulunan olgular ¢aligma dig1 birakildi.

Calisma oncesi, Trakya Universitesi Etik
Kurulu tarafindan g¢alismanin etik uygunluk
onayl alindi. Katilimcilara galigmanin amaci
ve uygulanacak prosediir konusunda bilgi
verildi ve bilgilendirilmis olur alind1.

Demografik o6zellikler olgularin yas, boy,
viicut agirhigi, medeni durumu, c¢alisma
durumlari, egitim durumlari, ek hastaliklari,
sigara ve alkol aligkanliklari, hastalik siiresi
ve kullandigr ilaglar sorgulandi. Calismaya
katilan olgularm ayrica dominant taraflan
sorgulanmig olup sadece kontrol grubunda 2
olgunun sol tarafini1 kullandigi bulundu.

2.1. Denge Analizi

Hastalarin agrilann Visliel Analog skala ile,
denge ve diisme riskleri Berg Denge Testleri
ve Tek Ayak Ustiinde Durma (TAUDT) ile
gerceklestirildi.

Visual Analog Skala (VAS): Hastalarin agn
diizeyini belirlemek icin VAS agr1 skoru
Olciildi. 0-10 cm’lik ¢izelgede hastaya, hig
agr1 olmamasi 0, hayatta hissedilen en siddetli
agrt 10 olarak acikland1 ve agr1 siddetini
isaretlemesi istendi. Daha sonra milimetrik
cetvelle isaretlenen nokta dl¢iiliip kaydedildi.

(6).

Tek Ayak Ustiinde Durma (TAUDT): Testin
uygulanacag kisilerin topuksuz ayakkabiyla
veya ¢iplak ayakli olmasina 6zen gosterildi.
Bireylerden elleri govdeye kenetli vaziyette
hicbir yerden destek almadan, bir ayak
yerdeyken diger ayagin kaldirilmasi istendi.
Test sonucunun 10 sn.’den kisa olmasi denge
bozukluguna, 5 sn.’den kisa olmasi ise diigme
riskinin olduguna isaret etmektedir. Test
gozler agik, sag ayak ve sol ayak tizerinde ayri
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ayr1 yapildi. Arastirmacilara gore dengenin
normal kabul edilebilmesi igin bireyin
dengesini tim asamalarda minimum 30 sn
korumasinin gerekliligi kabul edildi (7).

Berg Denge Testi: Hastalarin diigme riskini
belirlemek amaciyla; hastalarin 14  farkh
aktivite esnasinda denge durumlarint koruyup
koruyamayacaklarini gosteren yiiksek
giivenirliligi olan Berg denge testi uygulandi.
14 aktivitenin her biri, 0 (yapamaz) — 4
(bagimsiz ve giivenli yapar) aralifinda
puanlarin  toplanmasiyla  degerlendirildi.
Maksimum toplam puan 56°dir, yiiksek puanl
sonuclar daha iyi dengeyi gosterir (8).

Fibromyalji hastalarinda hastaligin kisiye
etkisi ve semptom ve agrilarin
degerlendirilmesi ile ilgili olarak Fibromiyalji
etki anketi (FEA), Fibromiyalji Semptom
Siddet Skalas1 (FSSS) , Yaygin agn skalasi
(YAS) ve Fibromiyalji siddet sklasi (FSS)
kullanilarak veriler kaydedildi.

Fibromiyalji etki anketi: Fibromiyaljide
fiziksel fonksiyonu ve saglik durumunu
degerlendiren spesifik bir oOlgektir. 1991
yilinda Burckhardt ve arkadaslari tarafindan
gelistirilmis, 2005°te Bennett tarafindan
yeniden diizenlenmistir  (9,10).  Anketin
Tiirkge versiyonunun gecerlilik ve giivenilirlik
calismast 2000°’de Sarmer ve ark. tarafindan
yapilmigtir (11). FEA, toplamda 10 maddeden
olugur. Sorgulamada ilk maddede; aligveris
yapma, ¢amasir yikama, yemek yapma, yatak
diizeltme, elle bulasgitk yikama, elektrik
siiptirgesi ile hali siiplirme, birkag blok
yiirtime, arkadag/akraba ziyareti, bahge isleri,
araba kullanma ve merdiven ¢ikma seklindeki
11 adet giinlik yasam aktivitesi 0-3 puan (0:
her zaman 1: ¢ogu zaman 2: ara sira 3: asla)
iizerinden degerlendirilir. Ikinci madde bir
onceki hafta boyunca hastanin kendisini iyi
hissettigi glin sayisim1 belirlerken, tigiincii
madde hastanin hastalik nedeniyle onceki
hafta boyunca ise gidemedigi ya da ev islerini
yapamadigi giin sayisini sorgular. Diger yedi
madde ise; son bir hafta icinde hastalarin agri
siddeti, i yapabilme diizeyleri, yorgunluk,
uyku sonrasi dinlenmis olma hali, tutukluk,
anksiyete ve depresyon durumlarini viziiel
analog skala (VAS) ile degerlendirmeye
yoneliktir. Toplam FEA skoru maksimum
100°diir. Yiiksek skorlar diisiik fonksiyonellik
diizeyini gosterir. Fibromiyalji etki anketinin
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birinci boliimiinde sorgulanan 11 adet giinliik
yasam aktivitesi 0-3 aras1 puanlandirilir.

Fibromiyalji Semptom Siddet Skalasi: A ve B
olmak tizere iki kisimda degerlendirilerek bu
maddelerden alinan toplam skor hesaplanir. A
grubunda son 1 hafta icerisindeki yorgunluk,
dinlenmeden uyanma, bilissel bulgular ve
somatik semptomlari igeren tiim maddeler 0-3
arasinda puanlandirilmaktadir (maksimum
skor: 9). B grubunda ise son 6 ay igerisindeki
bas  agrisi, alt karn  agri-kramplar
degerlendirilir (maksimum skor: 3). Sonug
olarak maksimum skor 12 olabilmektedir (12).

Yaygin Agn Skalasi: Son bir haftadan fazla
siredir agri yakinmast olan bolgelerin
sayisidir. Omuz kusagi (sag/sol), ist kol
(sag/sol), on kol (sag/sol), kalca (sag/sol),
uyluk (sag/sol), bacak (sag/sol), c¢ene
(sag/sol), gogiis, abdomen, sirt, bel ve boyun

olmak iizere 19 bolge agr acisindan
sorgulanmigs ve hasta agriyan yerlerin
toplamma  gére  0-19  puanhk  YAI

boliimiinden, her agriyan bolge 1 puan olacak
sekilde puan almgtir.

Fibromiyalji Siddet Skalasi: Yaygin Agr
Skalas1 ve Semptom Siddet Skalasinin
toplanmas1 ile ortaya cikar. Buradaki
maksimum total skor 19+12=31’dir. Buna
gore toplam 12°nin  altindaki  skorlar
fibromiyaljiyi diistindiirmez. YAS >7 ve FSSS
>5; ya da YAS=4-6 ve SSS >9 olmasi
fibromiyalji  diisiindiiriir. Puan artisiyla
hastalik siddeti artar. Ayricaeslik eden bagka
agrili rahatsizliklarin varligt bu hastaligin
varligini dislatmamaktadir.

2.2. Postiir Analizi

Katilimeilarda
Fakiiltesi

Universitesi  Tip
Hareket

Trakya
Anatomi Anabilim Dal

Analiz Laboratuvarinda bulunan Zebris©
CMS20P-2 cihazinin (Zebris©
MedicalGmbH, Isny, Germany) omurga

postiir analiz boliimii kullanildi. Bu boliim ile
tic boyutlu ultrasonik omurganin postiir
analizi yapildi. Bu sistem ile omurganin
dinamik ve statik olgtimleri yapilabilmektedir.
Sagital planda yapilan statik Ol¢limlerde;
lomber lordoz agisi, torakal kifoz agisi, sakral
ac1 ve total govde inklinasyon agilar1 dlgtldi
(Sekil 1). Frontal planda yapilan 6lglimlerde
ise skolyoz acilar1 ol¢iildii (13,14) (Sekil 2).
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Sekil 1. Ug boyutlu ultrasonik sistem ile dlgiilen sagital plan ve total gévde inklinasyon agilari
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Sekil 2. Ug boyutlu ultrasonik sistem ile frontal diizlemde &lgiilen acilar

Katilimcilara Zebris CMS-20P-2 ile bilgisayar
ortaminda ii¢ boyutlu ultrasonik sistem ile
omurga postlir analizi yapildt ve WinSpine
yazilimi ile elde edilen bilgiler Microsoft
Windows 7 kurulumlu bilgisayara kaydedildi.
Bu 6l¢iim sistemindeki bilesenler; ses dalgasi
yayan isaretleyici, 6l¢iim cihazi ve yazilimdir.
Yazilimda katilimcilarin bilgilerini ve yapilan
statik Olglim sonuglarini igeren veri tabani
bulunmaktadir. Olgiim cihazi, yiikseklik ayar1
yapilabilen bir kol igerir ve katilimeciya 80 cm
mesafede olacak sekilde sabitlenir.

[saretleyicide iki tane ses dalgasi yayan
kaynak ve bir tane diigme bulunmaktadir.
Yerde katilimecinin duracagi 25 cm x 25 cm’
lik bir kare bulunmakta ve her ol¢iimden
sonra kalibrasyon tekrarlanmaktadir.
Isaretleyicinin ucu katilimcinin  referans
olarak alinan anatomik noktalarina temas
ettirildiginde  diigmeye  basilir.  Yazilim
isaretlenen noktalarin yerini {i¢ boyutlu olarak
belirler ve ardindan statik Ol¢iim yapildi.
Olciim sonuglarinda katilimeilara ait veriler
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yazilim tarafindan hesaplandi ve bilgisayara
kaydedildi.

Istatistiksel analiz Calisma sonucunda elde
edilen verilerin istatiksel analizi i¢cin SPSS
(Statistical Package for Social Sciences) for
Windows 20.0 (Lisans No: 10240642)
programi  kullanildi. Sonuglarin analizinde
tanimlayici istatiksel metotlar (Ortalama, SS);
niceliksel verilerin Kkarsilagtirilmasinda ise
Student t testi, tek yonli ANOVA testi ve
Mann Whitney U testi kullanildi. Niteliksel
verilerin karsilastirilmasinda Ki-Kare testi
kullanildi.  Degiskenler —arasindaki  ikili
iliskiler Spearman korelasyon analizi ile
istatistiksel olarak degerlendirildi (Spearman
korelasyon analizi degerlendirmesi: <0.1:
ihmal edilebilir korelasyon, 0.1-0.39: zayif
korelasyon, 0.4-0.69: orta diizey korelasyon,
0.7-0.89: Kuvvetli korelasyon, >0.9: c¢ok
kuvvetli korelasyon). Sonuglar %95°lik giiven
araligit  ve anlamhilik p<0,05 diizeyinde
degerlendirildi. Olgularimizin  sorgulanan
ozellikleri, klinik degerlendirmeleri, tek
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ayakiistiinde durma, Berg Denge Testi, FEA,

postiir analizi arasindaki iliskiler ileri
varyasyon analizleri ile incelendi.

3. Bulgular
Bu bolimde calisma Calismaya FMS

grubunda 45 ve kontrol grubunda 44 olgu
olacak sekilde 89 olgu dahil edildi. Calismaya

katilan olgularin demografik verileri Tablo
1’de gosterilmistir.

Calismaya katilan olgularin  demografik
verileri istatistiksel olarak karsilastirildiginda;
Yas ortalamalari, medeni durumlari, meslek
grubu ve VKI ortalamalar1 bakimindan
gruplar arasinda anlamhi fark yoktu (p >
0.005).

Tablo 1. Caligmaya katilan olgularin demografik verileri

Kontrol Grubu (n=44) Hasta Grubu (n=45) P
n % n %
Yas (yil) 44.75£5.06 44534527 0.844
Medeni Durum Evli 37 84,1 42 93,3
Bekar 7 15,9 3 6,6 0.316
Egitim durumu OKur Yazar 1 2,3 2 4.4
Ilkokul 12 27,3 20 444
Ortaokul 2 4,5 6 13,3 0.004*
Lise 5 114 10 22,2
Universite 24 54,5 7 15,6
Meslek Grubu Ev Hanimi 13 29,5 22 48,9
Calisan 29 65.9 21 46.6 0.167
Emekli 2 4.5 2 4.4
VKIi (kg/m?) 26.68+4.42 28.28+5.11 0.117

*n<0,05 istatistiksel olarak anlaml, VKI: viicut kitle indeksi, n: sayl.

3.1. Denge degerlendirme sonugclari

Calismaya katilan olgularin  dengelerinin
degerlendirilmesi i¢in yapilan Tek Ayak
Uzerinde Durma Testi ve Berg Denge Olgegi
sonuglarmin  karsilastirilmast  Tablo 2’de
gosterilmisgtir.

Gruplar denge bakimindan istatistiksel olarak
karsilastinldiginda hem sag§ hem de sol

36

TAUDT siirelerinin ve toplam Berg Denge
Olgegi sonuglarmin hasta grubunda kontrol
grubuna gore istatistiksel olarak anlamli
derecede daha diisik oldugu bulundu
(p<0.001).
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Tablo 2. Tek Ayak Uzerinde Durma Testi ve Berg Denge Olgegi sonuglariin karsilastirilmasi

Kontrol Grubu Hasta Grubu P

(n=44) (n=45)

Ort+SS Ort+SS
Tek Ayak Uzeri Sag Ayak Uzerinde 27.56+5.26 16.86+9.74 <0.001*
Durma Testi (sn) Sol Ayak Uzerinde 26.93+5.49 16.57+9.86 <0.001*
Berg Denge Olcegi Toplam Skoru 55.72+0.73 49.51+5.54 <0.001*

Ort: ortalama, SS: standart sapma, *p<0,01 istatistiksel olarak anlaml

Calismaya katilan olgularin hastalik varligina  kontrol grubu arasinda postlir analizi
gore Ug boyutlu ultrasonografik sistem ile  sonuglarinin benzer oldugu bulundu (p>0,05)
omurga postiir analizi sonuglarinin istatistiksel ~ (Tablo 3).

olarak karsilastirildiginda hasta grubu ile

Tablo 3. Ug boyutlu ultrasonografik sistem ile omurga postiir analiz sonuglarimin karsilastiriimasi

Kontrol Grubu (n=44) Hasta Grubu (n=45) P

Ort+SS Ort+SS
Torasik Kifoz Acis1 (°) 44.20+13.59 44.27+11.93 0.982
Lomber Lordoz Acisi (°) 33.11+10.80 34.49+12 .42 0.579
Total Gévde inklinasyon Agisi (°) 4.77+2.38 4.91£3.07 0.812
Sakral Ag (°) 28.25+9.16 30.47+£10.57 0.293
Skolyotik Deformite Acis (°) 1.27£3.26 1.21+3.06 0.914
Lateral inklinasyon Aqisi (°) 0.73+0.85 0.49+0.59 0.128

Ort: ortalama, SS: standart sapma, (0): ag¢i. T-test

Calismaya katilan hasta gruptaki olgularin  verileriyle anlaml bir korelasyon
agrilarinin giddetinin degerlendirildigi Vizual saptanmamistir (p>0.05).

Analog Skoru (VAS) ortalamasinin 6.31£1.52 )

oldugu bulundu. Calismaya katilan hasta Berg denge skoru ile Toplam FEA skoru (r=-
grubundaki olgularin fibromiyalji etki anketi ~0.421; p=0.004), Siddet skoru A (r=-0.359
(FEA) sonuglari degerlendirildiginde p=0.015), Fibromiyalji Siddet skoru (r=-0.382

ortalamanin 54.22+15.08 oldugu gozlendi. p=0.015) ve Total Govde Inklinasyon Agisi
(r=-0.511 p<0.001) arasinda ters yonde orta

Hasta grubundaki olgularin denge, postiir ve  diizeyde anlamli iliski oldugu bulundu (Tablo
semptom parametreleri koreleasyon analizi ile  5).

karsilagtirildiginda; )
Total Govde Inklinasyon Agisi ile Semptom

TAUDT sag ve sol ayak ile Toplam Siddet Skoru A (r=0.432; p=0.003) ve
Fibromyalji Etki Anket Skoru, Siddet skalas1  Fibromiyalji Siddet Skoru (r=0.447; p=0.002)
A, Siddet skalas1 B ve Toplam Siddet skalas1  arasinda dogrusal yonde orta diizeyde anlamli

iliski oldugu bulunurken, Lateral Inklinasyon
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Agisi ile Semptom Siddet Skoru B (r=-0.321;
p=0.032) arasinda ters yonde orta diizeyde
anlamlt1 iliski oldugu bulundu (Tablo 4).

Berg denge skoru ile yas, cocuk sayis1 ve
caligma siliresi arasinda korelasyon analizi
yapildiginda; Berg Denge skoru ile ¢ocuk

sayis1 arasinda ters yonde disiik diizeyde (r=-
0.244; p=0.021), caligma siiresi arasinda ise
dogru yonde diisiik seviyede (r=-0.388;
p=0.004) anlamli iligki oldugu, yas ile anlamli
bir iligkinin olmadig1 bulundu.

Tablo 4. Hasta grubundaki olgularin denge, postiir ve semptom parametreleri koreleasyon analizi ile

karsilagtiritlmasi
SSS SSS SSS
TFEAS YAS FSS
A B Toplam

r -0421 -0.359 -0.245 -0.228 -0.322 -0.382
BDOTS

p 0.004* 0.015* 0.105 0.132 0.031* 0.010*
Torasik Kifoz r 0.268 0.115 0.118 0.251 0.218 0.135
Agisi (0) p 0.075 0.450 0.439 0.096 0.151 0.376
Lumber Lordoz r 0.136 -0.058 -0.005 -0.003 -0.026 -0.051
Agisi (0) p 0.373 0.705 0.973 0.986 0.864 0.739

r 0251 0.432 0.283 0.185 0.332 0.457
Total Goévde inklinasyon Acisi (o)

p 0.096 0.003* 0.059 0.224 0.026 0.002*

r 0.204 0.129 0.204 0.083 0.134 0.173
Sakral Aci (0)

p 0.178 0.400 0.179 0.589 0.382 0.256
Skolyotik Deformite r 0262 0.207 0.192 0.088 0.167 0.236
Agisi (0) p 0.082 0.173 0.207 0.565 0.272 0.118
Lateral inklinasyon r -0.115 -0.039 -0.321 -0.084 -0.115 -0.133
Agisi (0) p 0452 0.801 0.032* 0.584 0.453 0.385

4. Tartisma ve Sonug

Fibromiyalji Sendromu; yaygin viicut agrisi,
yorgunluk,  uyku  bozuklugu, kognitif
fonksiyonlarda bozulma ve anksiyete ile
seyreden nedeni bilinmeyen kronik bir
sendrom olarak tamimlanmaktadir  (15).
Genetik, norolojik, psikolojik, uykuyla iligkili
ve immiinolojik faktorler olasi nedenler
arasinda gosterilmektedir (16). Muhtemelen
fiziksel yetenek, islev, is ve sosyal
faaliyetlerle etkilesimi nedeniyle yasam
kalitesi lizerinde 6nemli bir etkisi vardir (17).

Calismamizda; FMS grubunda 45 kadin hasta,
kontrol grubu olarak ise 44 goniillii kadinin
(cinsiyet, yas ve VKI eslestirilmis olarak)
VAS ile agr1 skorunu, TADT ve Berg denge
testleri ile denge ve diigsme risklerini, FEA ile
fibromiyaljide fiziksel fonksiyonu,

Fibromiyalji Semptom Siddet Skalasi ile
saglik durumunu ve 3D-USG sistem ile
gruplarin omurga-postiir analizleri

degerlendirildi.

Fibromiyalji Sendromunun objektif belirtileri
olmamasindan dolayr, FMS hastalarinin
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sikayetleri her zaman ciddiye alinmaz.
Enflamatuar eklem hasar1  olmamasina
ragmen, FMS'li hastalarin diisme sikliginin
daha yiiksek oldugu bildirilmistir (18). Jones
ve ark, 34 FMS hastas1 ve 32 kontrol hastasini
inceledigi caligmalarinda, kontrol grubunda
sadece 6 olmasina karsilik, alt1 ay icinde FMS
grubunda 37  diistis  buldular  (19).
Propriyosepsiyonun bir bileseni olan gdvde
pozisyon duyusu, gévdeyi sagittal ve frontal
diizlemde belirlenen referans noktalar1 arasina
getirme ve sabitleme (yani statik ve dinamik
olarak denge duyusu) yetenegine sahiptir.
Postiiriin  kontrolii, denge ve diismeden
kacinma refleksleri icin govde pozisyonu
duyusu ¢ok 6nemlidir (20). FMS'li hastalarda
postir ve denge bozukluklari, saglikli
bireylerden daha fazla goriilmektedir (3).
Fibromiyalji Sendromu hastaligi olan 2.596
kisiyle yapilan bir anket ¢aligmasinda; denge
bozuklugunun %45 prevalanst ile en sik
goriilen  semptomlardan  biri  oldugu
bildirilmistir (5). Denge bozuklugunda, agri,
uyku problemleri, yorgunluk, depresyon-
anksiyete ve kas giigsiizligi gibi klinik
semptomlarin yani sira, sensoryal ve kognitif
defisitlerin de etken olabilecegi tahmin
edilmektedir (3, 21-22).

Meireles ve ark. (18) 60 FMS, 60 romotoid
artrit (RA) ve 60 kontrol grubunu olusturan
bireylerde yaptiklari ¢alismada FMS’li
hastalarda (6. ay: 1,75 diisiis/birey), RA ve
kontrol grubundan daha fazla diisme verileri
gozlemlemislerdir. Gruplarin Berg denge
skorlart incelendiginde; FMS grubunda iki
hastanin 21-40 ve 58 hastanin 41-56 arasinda
oldugu; kontrol grubunun tamamini ise 41-56
arasinda  bulmuslardir. Ancak bu fark
istatistiksel olarak anlamli degildi (p=0.36).

Toprak Celenay ve ark. 15 FMS hastasi kadin
ve yas ve cinsiyeti eslestirilmis 15 saglikli
goniilliniin katilimiyla yaptiklar1 ¢alismada;
FMS'li kadinlarin gévde pozisyonu duyusunu
daha zayif ve torasik egrilik derecesini daha
yiiksek olarak bulmuslardir. Ayrica, FMS'li
kadinlarda, bipedal (iki ayak yerde) ve
monopedal (tek ayak yerde) durus sirasindaki
genel postiirel stabilite, bipedal durus
sirasinda On-arka sallanma ve monopedal
durus sirasinda ise mediyal-lateral sallanma
azalmisti. Biraz daha detayli anlatimla
calismalarinda; yiiksek skorlarin  govde
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pozisyonu duyusunun daha zayif oldugunu
gosteren govde konumlandirma hatalari (trunk
reposition errors, TRE) testini FMS grubunda
daha yiiksek olarak bulmuslardir. Ek olarak
postlirel stabilite parametrelerinden; “gozler
kapali pozisyonunda elips alan1 ve bipedal
durus sirasinda gozler agik ve kapali
pozisyonlarinda anteriyor postiirel sallanma
(sway)”, ayrica “monopedal durus sirasinda
dominant ve non-dominant ayaklar igin elips
alam1  ve mediyal-lateral sallanma” test
sonuglarmin ~ FMS  grubunda  arttigim
belirlemiglerdir. Buna karsilik; “gdzler acik
pozisyonunda elips alani, bipedal durus
sirasinda gozler acgik ve kapali
pozisyonlarinda mediyal-lateral sallanma” ve
“monopedal durus sirasinda dominant ve non-
dominant bacaklar i¢in anteriyor-posteriyor
salinim ve stabilite sinirlart (limits of stability,
LOS)” testlerinde ise gruplar arasinda anlamli
farklilik gozlememiglerdir. FMS grubunda
torasik  egrilik derecesi daha yiiksek
goriiliirken, lomber lordoz derecesi gruplar
arasinda anlamli olarak farkli edilmedi (20).

Fibromiyalji Sendromlu bireylerde; basin
anormal sekilde 6ne dogru konumlandirilmasi
gibi postlirel bozukluklar goriiliir. Bu ve
benzeri postlirel anormallikler, FMS’de
mevcut olan omurganin kas ve eklem sertligi
ile artar, boylece agr1 artar ve glinliik ve
caligma hayatiin normal aktivitelerini Onler.
Bu FMS’de ki kisir dongiilerden biridir (23).
Ayrica, FMS'de depresyon ve anksiyete gibi
(24) 6zellikle kadinlarda siklikla goriilen bazi
duygusal  durumlar, yasam  kalitesini
etkileyerek postiirel diizensizligi tetikleyebilir
(25). Depresyonu olan bireylerde gozlenen
artmig fleksiyon torasik kifoz pozisyon gibi,
gercekten de depresyon postiirii onemli Ol¢iide
etkileyen bir problemdir (26).

Biz galigmamizda tek ayak iizerinde durma
(hem sag hem de sol ayak) siireleri ile toplam
Berg denge oOlgegi sonuglart FMS grubunda
istatistiksel olarak anlamli derecede daha
diisiik bulduk. Bununla birlikte calismamizda;
3D-USG sistem ile gruplarin omurga-postiir
analizi sonuglarinin karsilastirilmasinda, FMS
grubu ile kontrol grubu arasinda postiir analizi
sonuglarinin  benzer oldugu bulundu. Bu
bulgumuz, FMS'li hastalarin degismis bir
postiirel stabiliteye sahip olduklarini gésteren
literatiir bilgisi ile uyumlu degildi. Burada
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¢ikan sonucun tek tarafli degerlendirilmemesi
onemlidir.

FMS’li hasta denge ve postiir bozuklugunun
merkezi veya periferik sinir sistemi veya
kaslardaki agridan mu kaynaklandigi tam
olarak bilinmemektedir. Yapilan bir calismada
FMS’li hastalarmin kas giicleri ve MRG ile
kasin enine kesit alanin1 degerlendirilmis ve
FMS’li hastalarin kas giiciinde %30 azalma
oldugunu tespit edilmistir (27). Norregaard ve
ark.’na (27) gore FMS hastalarinin birim
alandaki kas giicii yaklasitk %35 oraninda
azalmustir. Yazarlar bu bulgularin
hareketsizlik veya néroendokrin nedenler gibi
faktorlerden kaynaklanabilecegini
belirtmislerdir.

FMS'deki  postir ve denge duyusu
bozukluklarinin daha ¢ok boyun ve gévdede
olmasinin temel nedenlerinden biri, ana
semptomlarindan biri olan kronik agrinin ve
muskuler katiligin agirlikli olarak aksiyal
iskeleti tutmasi olabilir. Viicut kiitle merkezini
giivenli sinirlar iginde tutmak igin postiirel
stratejilerin adaptasyonu bir strateji olarak
muskuler katilik ve postiirel degisiklikleri
meydana getirebilir. Buna ek olarak, koti
postiir ve zayif postiirel kontrol, o6zellikle
FMS agrismin yogun bir sekilde odaklandigi
bildirilen sirt ve boyun bdlgesinde agr1 ve
tetikleyici noktalara neden olmaktadir (20,28).

Calismamizda FMS grubundaki hastalarin
denge, postir ve semptom parametreleri
arasindaki korelasyon analizinde; Berg denge
skoru ile Toplam FEA skoru (orta diizey
korelasyon), semptom-siddet skoru A (zayif
korelasyon), yaygin agri skalasi (zayif ters
korelasyon), fibromiyalji siddet skalasi (zayiyf
korelasyon) ve total gbvde inklinasyon agisi
(orta diizey korelasyon) arasinda ters yonde ve
orta diizeyde anlamhi bir iliski oldugu
bulundu. Ek olarak; total gévde inklinasyon
acist ile semptom-giddet skoru A (orta diizey
korelasyon) ve fibromiyalji siddet skoru (orta
diizey korelasyon) arasinda dogrusal yonde ve

orta  diizeyde anlamhi iliski  oldugu
bulunurken; lateral inklinasyon agis1 ile
semptom siddet skoru B (zayif ters

korelasyon) arasinda ters yonde orta diizeyde
anlamli iligki oldugu bulundu. Calismamizda
bulunan bu sonuglar yukarida bahsedilen,
FMS’de gozlenen kronik agri ve muskuler
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katihigin, aksiyal iskelet postir ve denge
duyusu bozukluklarma yol agtig1 hipotezini
desteklemektedir.

Govde durusunu  anatomik = pozisyonda
stirdiirme yeteneginde azalma yani postir
bozulmasi, bireyin yasam kalitesinde bir
diisiis olacaginin bir yordayicist olabilir.
Sonug¢ olarak, postiirel kontrol bozuklugu
dengeyi ve giinlik yasam aktivitelerinin
performansint  etkileyebilir ve  sonucta
diismelere neden olabilir, bdylece diger
calismalarda bildirildigi gibi yasam kalitesini
olumsuz yonde etkileyebilir. Ayrica, stres ve
kayg1 postiirel kontrolii etkileyebilir (29,30).

Baska agri popiilasyonlarinda gosterildigi
gibi, govde ve Dboyun durusu kontrol
egzersizleriyle egzersiz yaparak noromiiskiiler
kontrol yOnetimini saglamak O6nemli bir
noktadir. Ayrica, torasik kifozun
iyilestirilmesi ve dik durma pozisyonunun
benimsenmesinin, FMS'li hastalarda
iyilestirilmesi gereken iki temel faktor olan
yorgunlugu ve stresi azalttigi gosterilmistir
(31). FMS tedavisinde; Onerilen egzersize
denge egzersizlerinin de eklenmesi agr
problemi ile birlikte muhtemel olan denge
problemlerinin de  diizelmesine  fayda
saglayabilir. Tiirkiye’de yapilan bir ¢aligmada
FMS hastalarinda denge egzersizlerinin
etkinligi arastirllmis ve denge egzersizlerinin
statik denge ve islevsel diizeyler agisindan
yararlt oldugu gosterilmistir (32). Postural
stabilite ile ilgili tim bu sonuclara gore,
fonksiyonel  durumu  iyilestirmek  ve
yaralanmalar1 azaltmak i¢cin FMS'li hastalarin
tedavi programlarina postural stabilite egitimi
eklenmesinin faydali olacagini diisiiniiyoruz.

Meireles ve ark. agri i¢in VAS skoru
ortalamasii  FMS’li hastalarda 7,80+2,10
olarak bulmuslardir (18). Biz de ¢alismamizda
FMS grubundaki hastalarm VAS agn skoru,
fibromiyalji etki anketi skoru, semptom siddet
skalast toplam, yaygmm agri skalasi ve
fibromiyalji siddet skalas1 degerlerini sirastyla
6,31+1,52- 54,22+15,08 - 9,73+2,36 -
12,0742,98 ve 21,3345,02 olarak bulduk.
VAS agn skoru degeri ortalamasi bulgumuz,
literatiir bilgisi ile kismen uyumlu idi.

Yasla birlikte denge ve postiir bozukluklarinin
ortaya c¢ikmasi ve prevelansinin artmasi
geriatrik ve beklenen bir sonugtur (33). Bizim
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calismamizda da hem kontrol hem de FMS
grubunda, yas ile Berg denge skorlar1 arasinda
ters yonde ve orta diizeyde anlamh iliski
bulundu. Bu bulgunun kontrol grubunda da
gbzlenmesi bu tezi desteklemektedir.

Bizim c¢alismamizin da bazi smirlamalar
vardir. Oncelikli olarak, calismanuz kesitsel
bir ¢aligma olmasi nedeniyle, nedensel yonii
ongérmek  icin regresyon analizleri
kullanilmasina ragmen, sonuglarin dikkatli bir
sekilde (hata pay1 diisiiniilerek) alinmasi ve
tek basma bu verilerin genellestirilmemesi
gerekir. Ek olarak, calismamiz, sadece bir
bolgedeki FMS’li bireyleri kapsamaktadir.
Yorumlarin ulusal ve global gecerliligi
acisindan, daha genis hasta 6rnekleri avantajlhi
olacaktir. FMS'nin kadinlarda erkeklerden
daha yaygin oldugunu diigiinerek, biz
calismamizda hasta ve kontrol gruplari i¢in
sadece kadinlar1 sectik. Bununla birlikte, FMS
her iki cinsiyeti de etkileyebilmektedir. Bu
nedenle, bulgularimiz FMS'li erkekler ig¢in
genellestirilmeyebilir.  Biz  ¢alismamizda;
diisme sikligr gibi ileri denge ve diger
propriyosepsiyon testleri yapmadik. Bu
testlerin c¢alismaya eklenmesinin bulgularin
dogrulanmasina destek olacagi bilinmektedir.
Ancak daha sonraki c¢alismalarda, FMS’de
fonksiyonel aktivitelere odaklanmak ve gévde
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Research Article / Arastirma Makalesi
Bir Universite Hastanesindeki Saglik Calisanlarinin Asilanma Durumlari ve Asilara Karsi

Tutumlarinin Degerlendirilmesi
Evaluation of Vaccination Status and Attitudes towards Vaccinations of Healthcare Workers in a
University Hospital

Mehmet Yasin Kiigiik, Nazan Karaoglu, Hatice Kiigiikceran

Necmettin Erbakan Universitesi, Meram Tip Fakiiltesi, Aile Hekimligi Anabilim Dali, Konya, Tiirkiye

Ozet:Enfeksiyon hastaliklari agisindan gok fazla riske maruz kalan saghk caliganlarmin etkin bir sekilde asilanmasinin 6nemi
bilinmesine ragmen hala asilanma oranlarinin diisiik seyretmesi dikkat cekicidir. Bu ¢aligmanin amaci da genis bir bolgede pek ¢ok
hastaya hizmet veren bir tiniversite hastanesinin ¢aliganlarinin asilanma durumlarini ve agiya kargi tutumlarmi belirleyerek uygun
yol haritasmnin ¢izilmesine veri saglamaktir. Kesitsel, tanimlayici arastirmada goniillii saglik calisanlari tabakali 6rneklem yontemi
ile belirlenerek sosyodemografik 6zellikleri, agilara karsi tutumlari, asilanma durumlari kendi bildirimleri ile degerlendirildi.
Orneklem grubundaki 436 saghk calisaninin %58,7’si kadin, %53,7’si evli, %24,5’i hekimdi. Asilanma hakkinda 152’si (%34,9)
egitim almisti. Hepatit B ve hepatit A’ya karst bagisik oldugunu bilenler sirasiyla 292 (%67) ve 185 (%42,4) idi ve 2107u (%48,1)
son on yilda tetanoz asist yaptirmusti. Her yil diizenli olarak influenza asisi yaptiranlarin oranm1 %7,8 (n=34) iken, COVID-19 asist
yaptirma orant %70,0 (n=305) idi. Saglik ¢alisanlarmin agilanmaya karsi ortalama tutum puani 95,80+13,79 ile olumlu yondeydi.
Universite seviyesinde alanlarda (96,52+13,21), almayanlara (92,87+15,69) gore (p=0,028), hekimlerde (98,95+9,78) diger meslek
(94,77+14,73) gruplarina gore asiya yonelik olumlu tutum artmaktadir (p=0,006). Hekimler arasinda ise dahili bolimlerde
caliganlarda (100,52+8,05), cerrahi bolimlerde c¢aliganlara (92,52+13,50) gore tutum puanmin yiiksek olmasi dikkat gekiciydi
(p=0,003). Bu galigma influenza, tetanoz ve tam asilama hedeflenen COVID-19 asilar1 agisindan saglik ¢alisanlarinin etkin sekilde
asilanmadigini gostermektedir. Asilara karsi tutum puanlarinin olduk¢a yiiksek olmasina karsi asilanma oranlarinin diisiik
seyretmesi risklerin bilinmesine karsi korunma davranisinin yeterince igsellestirilmedigini gostermektedir. Bu nedenle ¢alismanin
sonuglart daha etkin ve davranisa yonelik egitim ve bilgilendirilmelerin kurumlarda siirekli, zorunlu ve takipli olmas: gerektigini
diigtindiirmektedir.

Anahtar Kelimeler: Asilama, Bagisiklama, Saglik ¢alisanlari, Tutum

Abstract: The importance of effectively vaccinating healthcare workers who are at a high risk of infection diseases is known;
however, it is still remarkable that vaccination rates remain low. The purpose of this study is to provide data for charting an
appropriate roadmap by determining the vaccination status and attitudes towards vaccination among the employees of a university
hospital that serves many patients in a large region. In this cross-sectional, descriptive study, voluntary healthcare workers were
selected using a stratified sampling method. Their socio-demographic characteristics, attitudes towards vaccines, and vaccination
statuses were assessed based on their self-reports. In the sample group of 436 healthcare workers, 58.7% were female, 53.7% were
married, and 24.5% were physicians. Regarding vaccination, 152 of them (34.9%) had received education about vaccination. The 67
percent (n=292) and 42.4% (n=185) were aware of their immunity to Hepatitis B and Hepatitis A, respectively. Additionally, 210
individuals (48.1%) had received a tetanus vaccine in the last ten years. The annual influenza vaccination rate was 7.8% (n=34),
while the COVID-19 vaccination rate was 70.0% (n=305). The average attitude score of healthcare workers towards vaccination
was 95.80+13.79, indicating a positive attitude. Those with a university education or higher (96.52+13.21) had a more positive
attitude compared to those without (92.87+15.69) (p=0.028). Additionally, physicians (98.95+9.78) had a more positive attitude
towards vaccination compared to other professional groups (94.77+14.73) (p=0.006). Among physicians, it was noteworthy that the
attitude score was higher in internal medicine departments (100.52+8.05) compared to surgical departments (92.52+13.50)
(p=0.003). This study demonstrates that healthcare workers are not effectively vaccinated for influenza, tetanus, and the COVID-19
vaccines that are targeted for full vaccination. Despite the significantly high attitude scores towards vaccines, the low vaccination
rates suggest that the awareness of risks does not translate into sufficiently internalized preventive behavior. Therefore, the results of
the study imply the need for more effective and behavior-oriented education and information campaigns in institutions that should
be continuous, mandatory, and closely monitored.
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Saglik Calisanlarinin Asilanma Durumlari

1. Giris

Diinyada bilinen bulasici hastaliklar agisindan
en etkin, en ucuz koruma yontemi asilamadir.
Eriskin asilama kategorisinde yer alan saglik
calisanlarinda bulasict hastaliklara mesleki
maruziyet riski son derece yiiksektir (1,2). Bu
nedenle saglik calisanlarinin agilama yoluyla
korunmasi, hasta giivenligi ve enfeksiyon
onleme ve kontrol programlariin énemli bir
pargasi, is saghigi ve giivenliginin mihenk
tasidir (3). Toprak ve arkadaslar1 ‘Ulkemizde
eriskin asilama oranlar1 risk grubu dahil
olmak {izere istenen diizeylerde degildir’

seklinde rapor etmislerdir (4). Ayrica
literatiirde saglik calisanlarinin  asilanma
oranlarimin  diisik  oldugunu  gosteren

caligmalar vardir (2,5). Nitekim Pamukkale
Universitesi'nde 2017°de yapilan ¢alismada
da saglik c¢alisanlarinin kendilerine gerekli
agilara karst tutumlart ve as1 yaptirma
davraniglart olumlu olmakla birlikte asilanma
oranlarinin  istenen  diizeyde  olmadigi
raporlanmigtir (6). Avrupa lilkelerinde saglik
calisanlarinin agilanma durumlarini arastiran
raporda {lkelerin kosullarina gore farkh
asilama programinin oldugu, asilamanin bazi

iilkelerde zorunlu bazilarinda goniilliilitk
temelinde yliriitiildiigl, asilama ile ilgili ulusal
asilama  programlarinin  yayginlagmasina
ragmen halen saglik calisanlarinin
asilanmasinda eksiklikler oldugu
bildirilmektedir (7).

Diinya Saghk Orgiiti (DSO) saglk

calisanlarina BCG, hepatit B, polio, difteri,
kizamik, kizamik¢ik, meningokok, influenza,
sucicegi ve bogmaca asilarimi Onermektedir
(3). T.C. Saglik Bakanligt da tetanoz,
kizamik-kizamikgik-kabakulak (KKK),
influenza, meningokok, su ¢igegi, hepatit A,
hepatit B asilarim1 Onermis ve uygulama
semalarmi belirlemistir (8). Ayrica COVID-
19 pandemisi nedeniyle Ocak 2021 tarihinde
Tiirkiye Ilagc ve Tibbi Cihaz Kurumunca
COVID-19 agist igin acil kullanim onay1
verilerek Oncelikle saglik calisanlar1 tiim
Diinya ile birlikte asilanmaya baglamistir
(9,10).

Ozellikle yasamlan salginlarda asilama daha
da onem kazanmistir. Saglik calisanlarinda
asilanma oranlarmi yiikseltmek igin asilama
oranlarimin tespiti ve asilama programindaki
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eksiklerin belirlenmesi 6nemlidir. Bu sebeple
ulusal diizeyde kurumlar tarafindan yapilan
asilanma oranlar1 ve asilanma tutumlar1 ile
ilgili caligmalara ihtiya¢ vardir. Bu ¢alismanin
amact genis bir bolgede pek ¢ok hastaya
hizmet veren bir {niversite hastanesinin
calisanlarinin asilanma durumlarim1 ve asiya
karsi tutumlarini belirleyerek uygun asilama
programinin olusturulmasina veri saglamaktir.

2. Gere¢ ve Yontem

Kesitsel ve tanimlayici tipteki bu arastirmada
saglik calisanlar1 genel is tanimlar itibariyle
yardimer saglik personeli, hekim, temizlik
personeli ve idari personel olarak dort gruba
ayrildi. Necmettin ErbakanF Universitesi Tip
Fakiiltesinde 1 Nisan-30 Haziran 2021
tarihleri arasinda c¢alismakta olan 1864
yardimer saglik personeli, 920 hekim, 369
temizlik personeli ve 281 idari personel olmak
tizere 3434 saglik c¢alisant  mevcuttu.
Orneklem biiyiikliigii, 3434 saglk calisanina
gore %S5 hata payi, %95 giiven araliginda
hesaplanarak minimum 346 kisiden veri
toplanmasi planlandi. Yazili onamlar1 alinan
saglik calisanlar1 belirtilen c¢alisma gruplari
temsiliyet oranlann g6z Oniine alinarak
calismaya dahil edildi. Eksik doldurulmus
anketler olabilecegi 6n goriisii ile hesaplanan
minimum sayidan daha fazla veri toplandi.
Nitekim anketleri eksiksiz dolduran 436
saglik calisaninin verisi degerlendirildi.

Arastirmada Ui¢ boliimden olusan bir anket
formu veri toplamak i¢in  kullanildi.
Katilimcilarin  sosyo-demografik bilgilerinin
sorgulandigi anketin ilk boliimiinde yas,
cinsiyet, egitim, medeni durum, ¢ocuk sahibi
olma durumu, ¢ocuk sahibiyse sayisi, meslegi,
calistig1 bolim, gorev yaptigr siire, kronik bir
hastalik varlig1 ve sigara kullanimi sorgulandi.
Anketin ikinci kisminda saglik galiganlarinin
kendi ifadeleri ile agilanma durumlar ve asiya
kars1 tutumlarini 6lgmeye yonelik ifadeler yer
aldi. Saglik ¢alisanlarinin COVID-19 agisi
olmama nedenleri acik uglu olarak soruldu.
Acik uglu sorulara verilen cevaplarin
birbirinden bagimsiz olarak g¢alismadaki tig¢
aragtirmaci tarafindan kategorize edilmesi ve
sonrasinda yiiz ylize gorisiilerek ortak
kategorilerde wuzlast saglanmasi planlandi.
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Asiya karst tutumlarimi  belirlemek igin
literatiirde benzer bir ¢aligmanin sorularindan
esinlenerek olusturulan yanitlar1 besli Likert
seklinde dizayn edilen bir Olgme araci
aragtirma ekibi tarafindan tasarlandi (6).
Yirmi ¢ ifadeden olusan ikinci bolim
kesinlikle  katiliyorum  ‘1°,  kesinlikle
katilmiyorum ‘5’ seklinde puanlanmaktaydi.
Bu anket formundaki 15. ve 22. ifadeler
olumsuz oldugundan bu ifadelere verilen
yanitlar ters puanlandi. Makalenin bundan
sonraki boliimlerinde asiya karsi tutum formu
olarak gececek bu boliimden alinabilecek
minimum puan 23, maksimum puan 115°dir.
Calisma i¢in hazirlanan bu anket formu kiigiik
bir grupta sinandi ve islerligi kontrol edildi.
Ana veride bu kii¢iik grubun verileri yer
almadi. Anket formu arastirmacilardan biri
tarafindan yiiz yiize olarak uygulandi ve
yanitlanmasinin yaklasik 15 dakika siirdiigii
belirlendi.

Calisma Necmettin Erbakan Universitesi Ilag
ve Tibbi Cihaz Dis1 Etik Kurulu tarafindan
incelenip 19.03.2021 tarihinde ve 2021/3165
karar numarasi ile etik kurul onay1 aldi.

Istatistiksel analizler i¢in SPSS (Statistical
Package For Social Sciences) for Windows
20.0 programi kullanildi. Siirekli degiskenlere

ait tamimlayict istatistikler ortalama ve
standart sapma, kategorik verilere ait
tanimlayici istatistikler ise frekans ve ylizde
olarak ifade edildi. Kategorik verilerin
karsilagtirilmasinda ki-kare (Chi-Square) testi
kullanildi. Nicel verilerin normallik analizi
icin Shapiro-Wilk testi kullanildi. Hepsi
normal dagilim varsayiminmi karsiladigindan
ikili gruplarda Student t Testi (Independent
Samples-T Test) ve ¢oklu gruplarda Tek
Yonlii Varyans Analizi (One-Way Anova)

kullanildi. Istatistiksel anlamlilk p<0,05
diizeyinde belirlendi.

3. Bulgular

Calismada 1864 yardimct1 saglik

personelinden 232’si (%12,4), 920 hekimden
107’si (%11,6), 369 temizlik personelinden
50’si (%13,5), 281 idari personelden 47’si
(%16,7) goniillillik temelinde ve eksiksiz
olarak doldurdugu anket verileri
degerlendirildi.

Saglik ¢alisanlarinin ortalama yasi 31,147,762
(min:19 maks:57) yil, %58,7'si (n=256) kadin,
%80,3'i (n=350) {iniversite mezunu ve
%53,7'si (n=234) evliydi. Saglik ¢alisanlarinin
sosyo-demografik  verileri  tablo  1°de
gosterilmistir.

Tablo 1. Saglik galiganlarinin sosyodemografik 6zelliklerinin dagilimi

n %
Cinsiyet
Erkek 180 41,3
Kadn 256 58,7
Yas
19-29 yas 242 55,5
30 yas ve lizeri 194 445
Medeni durum
Evli 234 53,7
Bekar 202 46,3
Ogrenim durumu
Lise ve alt1 86 19,7
Universite ve tistii 350 80,3
Cocuk sahibi olma durumu
Cocuk sahibi 188 43,1
Cocuk sahibi degil 248 56,9
Cocuk sayis1
1 ¢ocuk 80 41,5
2 ¢ocuk 87 45,1
3 ¢ocuk ve iizeri 26 13,4
Sigara icme durumu
Halen i¢iyorum 117 26,8
Hig¢ igmedim 270 61,9
iqtim ama biraktim 49 11,3
Kronik hastalik varhg:
Var 84 19,3
Yok 352 80,7
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Meslek

Yardimei saglik personeli 232 53,2
Hekim 107 245
Temizlik personeli 50 115
Idari personel 47 10,8
Calisilan boliim

Dahili 277 63,5
Cerrahi 128 29,4
Temel 31 7,1
Calisma siiresi

10 yil ve alt1 322 73,8
11 yil ve iizeri 114 26,2
TOPLAM 436 100

Saglik calisanlarinin  %79,8’1 (n=348) 18
yagindan sonra asi olmustu. Erigkinlikte asi
olma sebepleri arasinda en sik gebelik (n=84;
%32,2), ikinci sirada kesici delici alet
yaralanmasi1 (n=77; %17,7) belirtilmisti. Tablo

2’de saglik calisanlarimin 18 yasindan sonra
ast olma durumlari, as1 yaptirma nedenleri,
hizmet i¢i egitim alma durumlar1 ve mesleki
yaralanmaya maruziyetleri yer almaktadir.

Tablo 2. Saglik ¢alisanlarinin 18 yagindan sonra agilanma durumlari, as1 yaptirma nedenleri agilarla ilgili
hizmet i¢i egitim alma durumlar1 ve mesleki yaralanmaya maruziyetleri

n (%)
18 yasindan sonra asi olma durumu
Evet 348 (79,8)
Hayir 49 (11,2)
Hatirlamiyorum 39 (9,0)
18 yasindan sonra asi olma nedeni nedir?*
Gebelik 84 (19,3)
Delici/kesici alet yaralanmasi 77 (15,4)
Askerlik 67 (17,7)
Hayvan 1sir1g1 15 (3,4)
Yurt dis1 seyahati/hac/umre 14 (3,2)
Trafik kazasi 4(0,9)
Asilanmaya yonelik hizmet ici egitim alma durumu
Evet 152 (34,9)
Hayir 284 (65,1)
Mesleki yaralanmaya maruz kalma durumu
Evet 145 (33,3)
Hayir 257 (58,9)
Hatirlamiyorum 34 (7,8)
Mesleki yaralanmaya maruz kalanlarda maruziyet sekli*
Igne batmasi 142 (32,7)
Ter diginda diger viicut sivilari ile temas 44 (9,6)
Kesici alet yaralanmasi 42 (10,1)
Toplam 436 (100)

* Hi¢ yamitlamayanlar ve birden ¢ok segenek isaretleyenler mevcuttur.

Bazi bulasici hastaliklara kars1 bagisiklik
durumunu  bildigini  sOyleyen  saglik
calisanlarinin  %67°si (n=292) hepatit-B’ye,
%4240 (n=185) ise hepatit A hastaligina
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karst bagisikligimin oldugunu belirtti. Saglik
calisanlarinin beyan ettigi bulasici
hastaliklarla ilgili bagisiklik durumlar1 Tablo
3’te gosterilmistir.
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Tablo 3. Bulasici hastaliklarla ilgili bagigiklik durumunun dagilimi

Bagisikhig var Bilmiyor Bagisikhig1 yok Toplam

n (%) n (%) n (%) n (%)
Hepatit B 292 (67,0) 15 (3,4) 129 (29,6) 436 (100)
Hepatit A 185 (42,4) 49 (11,2) 202 (46,4) 436 (100)
Sugicegi 232 (53,2) 11 (2,5) 193 (44,3) 436 (100)
Kizamik 207 (47,4) 12 (2,8) 217 (49,8) 436 (100)
Kizamik¢ik 185 (42,5) 11 (2,5) 240 (55) 436 (100)
Kabakulak 219 (50,2) 9(21) 208 (47,7) 436 (100)

Son 10 yilda saglik calisanlarmin %40,1°1
(n=175) hepatit-B asis1, %48,1’i ( n=210)
tetanoz asist  yaptirmigti. Son 10 yilda
influenza asisin1 diizenli yaptiranlarm orani
%7,8 (n=34), son bir yilda influenza asis1
yaptiranlarim oranm1 ise %19,5 (n=85) idi.
Saglik calisanlariin %70’i (n=305) COVID-
19 asis1 olmustu.

Agik uglu olarak sorulan COVID-19 asisi
olmama nedenlerinde verilen cevaplarda

toplam bes kategoride uzlasi saglandi. Agik
uclu sorulara yanit veren 104 kisiden %36,5’1
(n=38) asilara giivenmedigini belirterek en sik
yaniti olusturdu. Tablo 4’te son 10 yil i¢cinde
hepatit B, tetanoz, influenza ve son 1 yil i¢in
influenza asis1 olma durumlari ile COVID-19
agilanma durumlart ve COVID-19 agisi
hakkindaki goriisleri gosterilmistir.

Tablo 4. Saglik calisanlarinin son 10 yil i¢inde hepatit B, tetanoz ve influenza ve son 1 yil igin influenza
agist olma, COVID-19 hastalig1 gecirme, COVID-19 agilanma durumlari ile COVID-19 agis1 hakkindaki

goriisleri
n (%)

Son 10 sene icerisinde hepatit B asis1 olma durumu

Evet 175 (40,1)
Hayir 167 (38,3)
Hatirlamiyorum 94 (21,6)
Son 10 sene icerisinde tetanoz asis1 olma durumu

Evet 210 (48,1)
Hayir 156 (35,8)
Hatirlamiyorum 70,0 (16,1)
Son 10 sene icerisinde influenza asis1 olma durumu
Diizenli yaptiririm 34 (7,8)
Ara sira yaptirdim 134 (30,7)
Hi¢ yaptirmadim 268 (61,5)
Son 1 sene icerisinde influenza asis1 olma durumu

Evet 85 (19,5)
Hayir 315 (72,2)
Hatirlamiyorum 36 (8,3)
COVID-19 asis1 olma durumu

Evet 305 (70,0)
Hayir 131 (30,0)
COVID-19 asis1 olmadiysamiz neden olmadimiz?*

Giivenmedigim i¢in 38 (36,5)
Istemedigim igin 24 (23,3)
Yeni gecirdigim i¢in 22 (21,1)
Emzirme ve gebelik nedeniyle 11 (10,5)
Yararmna inanmadigim igin 9 (8,6)
TOPLAM 436 (100)

*104 kisi cevaplamugtir.
Asilanmaya karsi tutumu anlamak amaciyla cevaplandi. Istatistiksel — degerlendirmede
olugturulan 23 ifade besli Likert seklinde ‘“tamamen katiliyorum” ve “katiliyorum”
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cevaplart “katiliyorum” olarak, “tamamen kaldi. Yeni kategoriye ifadelere verilen
katilmiyorum” ve “katilmiyorum” cevaplari  cevaplarin sayisi ve oranlar1 Tablo 5’te
“katilmiyorum” olarak birlestirildi. Uciincii ~ gosterilmistir.

kategori olan “kararsizim” cevabi ise ayni

Tablo 5. Saglik calisanlarinin agilanma ve asiya karsi tutumlarini 6l¢gmeye yonelik ifadelere verdikleri
cevaplarm dagilim

. Katiliyorum Kararsizim Katilmiyorum
IFADELER n % n % n %
1) Kendimi korumam i¢in as1 olmam gerekir 364 835 43 9,8 29 6,7
2) Hastalarimi korumam i¢in as1 olmam gerekir 356 81,7 46 10,6 34 7,7
3) Ailemi korumam i¢in as1 olmam gerekir 369 84,6 40 9,2 27 6,2
4) Bulas zincirini kirmak icin saghk calisanlarimmm as;i 370 84,9 32 7,3 34 7,8
olmasi gerekir.

5) Salgin olmasi durumunda as1 yaptirmay diisiiniiriim 345 79,2 52 11,9 39 8,9
6) Saghik cahsanlarina yonelik asilar risk gruplarina gére 353 81,0 46 10,5 37 8,5
belirlenmelidir.

7) Asillanma Kkararim verirken o hastahgmn siddeti 399 915 21 4.8 16 3,7
hakkinda yeterli bilgiye sahip olmaliyim

8) Asillanma kararmm verirken asmin Kkoruyuculuk 389 89,2 26 6,0 21 48
diizeyi belirleyici bir etkendir.

9) Asllanma Kkararimi verirken asimn yan etkileri 380 87,2 33 7,5 23 53
belirleyici bir etkendir.

10) Asillanma kararni  verirken Diinya Saghk 326 748 59 13,5 51 11,7
Orgiitiiniin 6nerilerini dikkate alrim

11) Asilanma Kkararmm verirken saghk bakanhgmin 343 78,7 66 151 27 6,2
onerilerini dikkate alirnm

12) Asillanma Kkararimi alirken Enfeksiyon kontrol 341 78,2 61 14,0 34 7,8
Komitesi/bulasici hastaliklar subesi oOnerilerini dikkate

alirnm

13) Hastalig1 gecirmis olmak asilanma konusundaki 297 68,1 79 18,1 60 13,8
kararim etkiler.

14) Asiyla ilgili onceki deneyimlerim tekrar asilanma 325 74,6 69 15,8 42 9,6

konusundaki kararim etkiler.

15) igne korkusu asilanma konusundaki kararim etkiler 92

211 27 6,2 317 727
16) Biyolojik tehlikeler, bulasici hastaliklar ve asilar ile
ilgili kurum i¢i egitimin yapilmasi asillanma kararnm 296 67,9 72 16,5 68 15,6
etkiler.
17) Asilarin ¢ahstigim kurumda iicretsiz yapilmasi asi 361 828 34 78 a1 94
yaptirmam kolaylastirir
18) Asilarin ¢ahistigim kurumda diizenli yapilmasi as1 385 883 24 55 27 6.2
yaptirmam kolaylastirir.
19) .Sagllk calisanlarina  yonelik asilara rahatca 389 892 24 55 23 53
erisebilme as1 yaptirmam kolaylastirir.
20) Ust diizey yoneticilerin z}sllanma konusundaki tutum 265 60,8 61 14,0 110 252
ve davramislar1 kararim etkiler.
21)As1  yaptirmam gerektiginin hatirlatilmas1  as1 301 690 60 138 75 172
yaptirmam kolaylastirir.
22) Felsefi y'a da dini goriislerim asilanma hakkindaki 175 399 69 15,8 193 443
kararim etkiler.
23) Saghk cahsanlarinin asilanmasi konusunda yeterince 324 744 63 14,4 49 112

bilgiye sahibim.
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Olgme aracinin Cronbach alfa degeri 0,881
olarak  hesaplandi. Olgme  aracindan
almabilecek astya karst tutum puani 23-115
arasindaydi. Calismadaki saglik ¢alisanlarinin
aldiklar1 puan ortalamasi ise 95,80+13,79
olarak bulundu. Sadece hekimler
degerlendirildiginde dahili bélimlerde olan
hekimlerin (100,52+8,05), cerrahi boliimde
olan hekimlere (92,52+13,50) gore asilanma
tutum puani anlamh  gekilde yiiksekti

(p=0,003). Tim katihmcilar arasinda
iniversite ve isti egitim (96,52+13,21)

alanlarda, almayanlara (92,87+15,69) gore
(p=0,028), hekimler (98,95+9,78) diger
meslek  (94,77+14,73)  gruplarina  gore

(p=0,006) daha yiiksek tutum puanina sahipti.
Tablo 6’da hekimler ve diger saglk
calisanlarinin  sosyodemografik verilere ve
anketteki diger degiskenlere gore asilanma
tutum puanlar gosterilmistir.

Tablo 6. Hekimler ve diger saglik c¢alisanlarinin sosyo-demografik verilere ve anketteki diger

degiskenlere gore asilanma tutum puanlari

Hekimler Diger saghk Toplam
n (Ort+£S.S) calisanlar: n (Ort+£S.S)
n (Ort+S.S)

Yas 19-29 87 (99,2149,96) 155 (94,74+14,78) 242 (96,35+13,40)
30 ve st 20 (97,80+9,10) 174 (94,79+14,73) 194 (95,10+14,26)
p* 0,561 0,975 0,349

Cinsiyet Erkek 49 (98,36+9,00) 131 (93,60+15,81) 180 (94,90+14,41)
Kadin 58 (99,44+10,44) 198 (95,55+13,96) 256 (96,43+13,33)
p* 0,572 0,241 0,254

Medeni durum Evli 47 (98,74+8,43) 187 (94,85+15,24) 234 (95,63+14,21)
Bekar 60 (99,11+10,79) 142 (94,76+14,09) 202 (95,99+13,33)
p* 0,846 0,910 0,790

Cocugu olma Var 24 (98,45+9,73) 164 (95,99+13,36) 188 (96,30+12,95)

durumu Yok 83 (99,09+9,85) 165 (93,56+15,93) 248 (95,41£14,41)
p* 0,780 0,135 0,504

Sigara kullanma Igen 11 (95,3£8,83) 106 (93,63+16,96) 117 (93,79+16,35)

durumu fgmeyen 96 (99,36+9,84) 223 (95,31£13,55) 319 (96,53+12,67)
p* 0,200 0,333 0,066

Boliim Dahili(a) 86 (100,52+8,05) 191 (93,90+16,53) 277 (95,96+14,74)
Cerrahi(b) 19 (92,52 £13,50) 109 (96,30+£10,91) 128 (95,74+11,35)
Temel(c) 2 (92,5+16,26) 29 (94,75+14,70) 31 (94,61+14,52)
p** 0,003(ab) 0,401 0,875

Kronik hastahk Var 16 (98,00+6,01) 68 (95,51+13,61) 84 (95,98+12,53)

varhgi Yok 91 (99,12+10,32) 261 (94,58+15,03) 352 (95,75+15,09)
p* 0,675 0,643 0,890

Calisma siiresi 10 y1l ve az 104 (99,27+9,52) 218 (93,89+15,83) 322 (95,63+14,31)
11 yil ve tizeri  3(87,66+14,22) 111 (96,49+12,18) 114 (96,26+12,25)
p* 0,042 0,131 0,677

Asillamayla ilgili
hizmet ici egitim

Egitim alan

34(98,82+6,57)

118 (95,66+14,01)

152 (96,36+12,78)

alma durumu Egitim 73 (99,01:11,00) 211 (94,27+15,13) 284 (95,49+14,32)
almayan
p* 0,926 0,416 0,530
Mesleki Evet 40 (97,27+12,27) 105 (97,05 +12,35) 145 (97,11£12,28)
yaralanmaya
maruziyet Hayir 67 (99,95+7,87) 224 (93,70£15,64) 291 (95,14£14,46)
durumu
p* 0,172 0,054 0,160
Toplam 107 (98,95+9,78) 329 (94,77£14,73) 436 (95,80+13,79)

Ort: Ortalama, S.S. : Standart sapma, p*: Student t testi anlamlilik degeri, p**: One way Anova testi anlamlilik

degeri

50



Saglik Calisanlarinin Asilanma Durumlari

4. Tartisma

Saglik  calisanlarmin  yiiksek  mesleki
maruziyet riski altinda oldugu ve bu nedenle
risk  grubundakilere  yonelik  korunma

onlemlerine dahil edildikleri bilinmektedir.
Ancak aldiklar egitim nedeniyle kendilerinin
alabilecekleri koruyucu &nlemleri (el yikama,
as1 olma gibi) daha biiylk bir 6zen ve
hassasiyetle yerine getirmeleri beklenirken
literatiir cogu yayinda aksini iddia etmektedir
(1-5,7,11). Nitekim sunulan ¢alismada da
saglik calisanlar1 asilanmaya karsi oldukca
olumlu tutum belirtmelerine ragmen agilanma

oranlarimin  diiglik  seyretmesi  risklerin
bilindigi halde korunma  davranisinin
yeterince ig¢sellestirilmedigini gdstermektedir.
Bilindigi halde kurallara yeterince
uyulmamasit i¢in One siirilen yanlis
bilgilenme, Oneminin farkina varmama,

zaman yoklugu gibi nedenlerin 6niine gegmek
icin tiim Diinyada saglik ¢aliganlar i¢in 6zel
koruyucu  Onlemler  agiklanmakta  ve
uygulanmaktadir. Ozellikle asilamada olmak
izere koruyucu onlemlere ne kadar uyuldugu
ve durumu bilmek icin her saglik hizmeti
veren kurulusun saglik ¢alisanlarinin verilerini

olusturma}s1 ve eksiklikleri tamamlamasi
gerekir. Iste bu calisma bdyle bir bilingle
calismanin  yapildigt  kurumun  saghk

calisanlarinin asilanma durumu ve asilara
kars1 tutumlarimin ve kuruma diisen gorevin
belirlenmesi a¢isindan onemli bir ¢alismadir.
Cok merkezli c¢alismalarin yapilmast ve
yiriitiilmesi  olduk¢a maliyetli ve zor
oldugundan kurumsal bazda olusturulan bu tiir
verilerden yola ¢ikarak ulusal bir veri tabani
olusturulmasi iilkemiz saglik ¢aliganlarinin
korunma Onlemleri hakkinda gelecekte
yapilacak saglik planlamalar1 igin son derece
onemli olacaktir kanaatindeyiz.

Saglik calisanlar1 acisindan en Onemli
risklerden birisi hepatit B bulagidir. DSO, tiim
yeni doganlara, 18 yasina kadar ¢ocuklara ve
enfeksiyon riski yiiksek olan tiim yetigkinlere
hepatit B agisin1  Onermektedir  (12).
Ulkemizde ise hepatit B agis1 1998 yilinda as
semasina eklenmistir ve 0-1 yas araligindaki
bebekler icretsiz  asilanmaktadir  (13).
Apaydm ve arkadaslar1 saglik calisanlarinda
Anti-HBs diizeylerine gore hepatit B’ye karsi
koruyuculugunu %84, Bosnak ve arkadaglari
%88 olarak tespit etmistir (14,15). Sunulan
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calismada son 10 y1l icerisinde hepatit B asis1
oldugunu beyan edenlerin oram yaklasik %40
idi. Bu da g¢ocukluk caginda rutin hepatit-B
agis1 olmayan veya asilamaya ragmen antikor
seviyesi diistikliigline bagli tekrar asilanan
saglik personelinin oranmi yansitmaktadir.
Sunulan ¢alismada Hepatit B’ye kars1 bagisik
oldugunu bilme oran1 yaklagik %70’lere
ulagsmaktaydi. Bagisiklik oraninin  diigiik
olmas1 kisi beyanina goére alman verilerin
analizinden kaynaklanmig olabilir. Ancak
burada gozden kagirilmamasi gereken bulgu

caligmadaki  yaklastk her ii¢  saglk
calisanindan birinin hepatit B’ye karsi
bagisiklik durumunu bilmemesidir. Oysa

kurumda igse alma sirasinda ve c¢alisma
stirecinde ¢alisanlar muayene ve kontrollerden
gegirilerek  bilgilendirme  yapilmaktadir.
Yapilan bilgilendirme ve saglik
muayenelerinin saglik calisanlarinca
igsellestirilmemis  olmasi,  sadece  bir

zorunlulugu savma olarak diisiiniilmesi buna
sebep olmus olabilir.

Ulkelerin ~ gelismislik diizeyi ve hijyen
kosullar1  hepatit A seroprevalansim
etkilemektedir. Ozgiiler ve arkadaslarinin
calismasinda hepatit A’ya karst bagisiklik
saglik c¢alisanlarinda %92,4 olarak tespit
edilmistir (16). Hepatit A asist  Saglik
Bakanligr tarafindan saglik calisanlarina
Onerilen ancak zorunlu olmayan asilar
arasindadir. Caligmadaki saglik calisanlarinin
yaridan  fazlasi  hepatit A’ya  karsi
bagisikliginin olmadigin1 belirtmistir ve bu
caligsanlarin taranarak asilanmasi gerekir.

Tam doz tamamlandiktan sonra 6miir boyu
koruyucu olan KKK asisi, lilkemizde 1980
yilinda ag1 takvimine eklenmistir. Dogum yili
1980°den sonra olan ve KKK asist olduguna
dair kayith bilgisi veya hastalig1 gecirdigine
dair kaydi olmayan yetiskinlere
kontraendikasyon yoksa KKK asisi Onerilir
(4). Nitekim son yillarda asisiz ¢ocuklarin
tlkemize go¢ etmesinden dolayr kizamik
salgini riski artirmaktadir (4). Sunulan ¢alisma
bolgedeki pek ¢cok yerden hasta kabul eden en
onemli  saglik kurumlarindan  birisinde
yapilmistir. Buna ragmen katilimcilarin
yaklagik yarisimin KKK’ya bagisikligimin
olmadigimi belirtmis olmasi, kurumda vakalar
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nedeniyle degil genel bir agilama gerekliligini
gosteriyor olabilir.

Avrupa’daki 30 iilkenin saglik personeli igin
ulusal asilama politikalarinin karsilastirildigt
bir ¢alismada tetanoz asis1 Portekiz, Slovenya,
Ukrayna ve Fransa’da zorunlu olup diger
iilkelerde sadece Onerilen asilar icerisindedir
(7). Ulkemizde de tetanoz asis1 zorunlu
olmayip  oOnerilmektedir (8).  Eriskinlik
doneminde {ilkemizdeki tim erkeklere
askerlik doneminde, kadinlara ise gebelik
doneminde tetanoz asist yapilmaktadir. Bu
nedenle as1 yaptirma nedenleri soruldugunda
en sik bu yanitlar verilmistir ancak iki saglik
calisanindan birinin son on yilda tetanoz asis1
yaptirmis olmasi ve sadece kesici delici alet
yaralanmalarina bagli as1 yaptirilmasi koruma
yontemlerine uyulmadigini gostermektedir.

Saglik calisanlarinda influenza asilama
oranlar1 iilkelere gore farklilik gostermektedir.
Amerikan Birlesik Devletlerinde (ABD)
asilama politikalar1 nedeniyle daha yiiksek,
Avrupa'da daha diisiiktiir (17). Ulkemizde
2002 yilindan itibaren saglik caligsanlarina, her
yil licretsiz influenza asis1 temin edilmektedir.
Buna ragmen agilanma oranlari diisiik
seyretmektedir (18-20). Sunulan ¢alismada
yaklasik her ii¢ saglik ¢alisanindan biri son 10
yil igerisinde en az bir defa, yaklasik her on
saglik calisanindan biri de her yil diizenli
influenza asist  yaptrmisti. COVID-19
pandemisi doneminde de on katilimcidan
sadece ikisinin influenza asis1 yaptirmasi,
asinin Oneminin vurgulandigt bu donemde
bile influenza asilanma oranmin diisiik
oldugunu gostermektedir. As1  yaptirmanin
hatirlatilmasi, asiyla ilgili egitim verilmesi
veya zorunlu yapilmasi seklinde a1 yaptirma
oranlar artirilabilir.

DSO’ye gore saghk galisanlart COVID-19’a
kars1 asilama programinda oncelikli gruplar
arasinda yer almaktadir (3). ABD'deki 20 acil
serviste 1398 saglik calisanin1 kapsayan ¢ok
merkezli bir c¢alismada, %94'liine  asi
onerildigini ve %86'sinin da ag1 yaptirdigin
bildirilmistir (21). Benzer sekilde, yine saglik
calisanlariyla yapilan aragtirmalarda,
Kanada’da %380,9’unun, Fransa’da
%76,9’unun asili oldugu belirlenmistir (22).
Tiirkiye'de Saglik Bakanligi 14 Ocak 2021
tarihinde saglik ¢alisanlarini asilamada birinci
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oncelik olarak belirlemistir (10). Sunulan
calisma bu tarihten yaklagik dort ay sonra
yapilmig olup, as1 yaptirma imkani olmasina
ragmen katilimcilarin %30’unun COVID-19
agis1 yaptirmamis olmasi dikkat cekicidir.
Ayrica, as1 yaptirmayanlarin yaklasik ticte
birinin asiya glivenmedigini belirtmistir.
COVID-19 agsilarma karsi  tereddiit ve
giivenmeme nedenlerini aragtiran ¢aligmalarla
benzer sekilde acil bir durumda hizla
gelistirilen COVID-19 asilarina giivensizlik
ilk sirayr almaktadir (22-24). Bu durum
toplumun biiyiik bir kesiminin 6zellikle son
pandemide saglik calisanlarina  sorarak,
gozleyerek as1 karar1 vermesi nedeniyle
cOziilmesi gereken oOnemli bir sorun gibi
goziikmektedir.

Asilara ve asilanmaya karsi gosterilen
tutumun egitim diizeyi ile ilgili olabilecegini
gosteren  calismalar mevcuttur  (20,25).
Nitekim rapor edilen ¢alismada da tiniversite
ve Ustll egitim alanlarin ve en yiiksek egitimli
grup olarak doktorlarin asilanmaya diger
saglik calisanlarina goére cok daha fazla
olumlu tutum gostermesi literatiirii destekler
niteliktedir. Bu da hem toplumun egitim
diizeyini artirmanin hem de asilar hakkinda
bilgilendirmenin bir kez daha 6nemine vurgu
yapmaktadir  denilebilir.  Ancak  dahili
boliimlerde c¢alisan hekimler ile cerrahi
bolimlerde calisgan hekimlerin asiya karsi
olduk¢a farkli tutumlart bu ¢alismanin
sundugu diger bir énemli bulgudur. Mesleki
risk agisindan daha riskli grup olarak kabul
edilen cerrahi brans hekimlerinin asilara karsi
tutumlari yine ancak egitimin ve asilarin
zorunlu  hale  getirilmesi  diisiincesinin
tartisilmasini gerektirir.

Sunulan g¢aligmada calisma siiresi 10 yil ve
altt olan hekimler, daha uzun c¢alisan
hekimlere gore asiya karsi olumlu tutum
sergilemekle birlikte diger saglik
calisanlarinda ¢aligma siiresi asiya Kkarsi
tutumu anlaml bir sekilde etkilemedi. Erken
ve arkadaslarinin ¢alismasinda yasi 35-44 yas
arasinda olanlar, 10 yil ve lizerinde ¢aligsanlar,
kronik hastalifi olanlar ve kurumundaki
calisan sagligi birimine bagvuranlar asilara
daha olumlu bir tutum i¢indedir (6). Benzer
sekilde Karacaer ve ark. asilara karsi olumlu
tutumun yagla artmakta oldugunu ancak ¢ok
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kuvvetli ~ bir  iligki  sergilemediklerini
belirtmektedir (20).
Toplumda etkili liderlerin  (dini kanaat

Onderleri, sanatcilar, politikacilar gibi) asilarla
ilgili tutum ve davraniglar1 asilanma kararini
etkileyebilen onemli faktorlerden biridir (26).

Sunulan ¢aligmada saglik calisanlarinin
yaklasik %60°1 yoneticilerin astyla ilgili tutum
ve davraniglarinin =~ asilanma  kararimi

etkiledigini belirtmistir. Dikkat edilirse bu
oran saglik calisanlar1 arasindaki orandir ve
muhtemelen toplum i¢inde daha yiiksek
olacaktir.

Saglik calisanlariin biiyiik ¢ogunlugunun asi
olma kararmin, asis1 yapilacak hastaligin
siddeti, asmin koruyuculugu ve yan etkileri
hakkinda yeterli bilgilerinin olmasindan
etkilenmesi bilgilendirmenin 6nemine 6nemli
bir vurgudur (20).

Astya ulasim ve as1 maliyetinin 6zellikle pek
¢ok iilke icin Onemli bir sorun oldugu
bilinmektedir (27). Bu nedenle de as1
kampanyalar1  genelde toplumun iginde
gerceklestirilir ve en uzak noktaya bile
ulasilmaya calisilir. Aginin parali veya bedava
olmasi da verilen karar1 etkiler. Nitekim

sonuclart sunulan bu c¢alismada saglik
calisanlarinin ~ yaklasitk ~ %90°1  asginin
calistiklar1 kurumda icretsiz ve diizenli

yapilmasimin, asiya rahat¢a erisebilmelerini
saglayarak as1 yaptirmalarini kolaylastirdigini
belirtmistir. Ancak bu ifadelerine ragmen asi
yaptirma oranlarinin olduk¢a diigiik olmasi
diisiincelerinin davraniglarina yansimadigini
yani igsellestirilmemis disiincelerle
basmakalip hareket ettiklerini
diisiindiirmektedir.

insanlarm hayata
bakisini, Kkararlarii  etkilemektedir  (20).
Nitekim sunulan calismada saglik
calisanlarinin yaklagik {igte birinden fazlasi
dini ya da felsefi goriislerinin as1 yaptirma
durumunu etkiledigini ifade etmistir. Bu da
toplum  Onderleri arasinda olan  din
Ogreticilerini bilimle, din ve ahlak iligkisinin
anlatilabilmesi ile miimkiindiir.

Dini ve felsefi inang
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4.1. Calsmanmn
kisithhklar

giicli = yanlann  ve

Bu c¢alisma da tiim calismalar gibi giiglii
yanlarmin yanm sira kisithliklara sahiptir.
Onemli ve biiyiik bir kurumda yapilan bir
calisma olmasma karsin tek bir merkezde
yapilmig olmasi ilk kisitliligi olabilir. Ancak
arastirmanin yapildigi kurumun bolgesindeki
en eski tip egitimi veren merkez olmasi
nedeniyle akademik etkisi, hizmet verdigi
genis popiilasyon yarattig1 en azindan bdlgeyi
temsil icin yeterliligi kisithiligin asilmasini
sagladigi kanaatindeyiz. Ayrica c¢aligmadaki
anket formunun yiliz yilize bir arastirmaci
tarafindan  doldurulmus olmas:  verilen
yanitlarin istenilen yonde olmasina sebep
olmus olabilir. Uciincii kisithilik asilanma
durumlarinin katilimcilarin kendi verdikleri
bilgilere gore degerlendirilmesi olabilir.
Dordiincli olarak as1 tutumunu arastirmaya
yonelik hazirlanan 6lgme aracinin  6lgek
olmamasi bir diger kisithliktir. Olgek
olmamasina ragmen 6l¢gme aracinin Cronbach
alfa degerinin 0,881 olmasi bu durumu bir
kisitlilik olmaktan ¢ikarabilir.

5. Sonuc¢

Bu calisma her kurumun saglik ¢aliganlarinin
asilara karsi tutumlarinin  ve asilanma
durumlarinin aragtirilmasini gerektiren ancak
uygulamada ¢ok da iistiinde durulmayan bir
degerlendirme sunmaktadir. Oysa toplumun
kararlar1 saglik ¢alisanlarindan etkilendigi gibi
kendi mesleki gelecekleri, hem sagliklar1 da
kendi tutumlarindan etkilenmektedir.
Caligmaya katilan saglik  galisanlarinin
hepsinin yaptirmasi1  gereken COVID-19,
influenza, tetanoz asilarinin eksik olmasi bu
durumu yansitmaktadir.  Siirekli mesleki
egitimin 1srarla siirdiiriilmesi, ise alimlarda is
yeri hekimligi uygulamalarinin  dikkatle
yapilmasi, Ozellikle as1  kayitlarnim  iyi
tutulmasi, kurumlarda ve ulusal diizeyde veri
tabanlarinin ~ olusturulmast  son  derece
onemlidir. Bundan sonraki silirecte bu
calismanin  verilerinin  kurumdaki  saglik
calisanlarinin eksik olan asilarinin
tamamlanmasi, bagisik olmasi istenen bulasici
hastaliklarin risk ve korunma yontemlerinin
anlatilmasi, saglik c¢alisanlari i¢in Onerilen
asilar ve asilanma hakkinda giincel egitimlerin
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Bir Universite Hastanesindeki Saghk Cahsanlarimin Asilanma Durumlari ve Asilara Kars:
Tutumlarinin Degerlendirilmesi

Saym Katihme,

Asagida size yonlendirilen sorular etik kurul onayli bir tez ¢alismast kapsaminda saglik calisani
olarak agilanma durumunuz hakkinda bilgi toplamak amaci ile sorulmaktadir. Tim bilgileriniz sakl
tutulacaktir. Size uygun vyanitlarni doldurarak ve kutucuklar1 c¢arpt (x) isareti koyarak
yanitlayabilirsiniz. Yardiminiz i¢in tesekkiir ederiz.

2-Cinsiyetiniz: [ Erkek (1 Kadin

3-Medeni durumunuz : I Evli [ Bekar

4-Ogrenim durumu:

O Ilkokul mezunu [ Ortaokul mezunu [ Lise [ Yiiksekokul/Universite ve iizeri

5-Cocugunuz var mi? [JEvet (Liitfen sayisini belirtiniz................. ) L] Hayir
6-Sigara kullanma durumunuzu tanimlayiniz.
[1Halen sigara igiyorum [ Hig sigara igmedim [ Sigara i¢tim ama biraktim

7-Mesleginiz nedir? ......................
8-Hangi boliimde (cerrahi-dahili-temel) ¢alistyorsunuz?
9-Kag yildir saghk calisani olarak gorev yapiyorsunuz?...........cccceeeee.
10-Tan1 konmus/ila¢ kullanmamazi gerektiren bir hastaligimz var m? []Evet UHayir
11-Cevabimiz evet ise hastalifimizi belirtiniz..........coccovvviiiniieienniennes
12-Asagida belirtilen hastaliklardan gecirdiklerinizi isaretleyiniz.
Kizamik Kizamikgik Kabakulak Sugigegi
Hepatit-B [1Hepatit A Ul Diger............
13- 18 yasindan sonra as1 oldunuz mu?

LIEvet [JHay1r U Hatirlamiyorum
14- 18 yasindan sonra asi1 oldu iseniz, as1 yaptirma nedeninizi isaretleyiniz.
[1Gebelik []Askerlik [Delici/kesici alet yaralanmas1  [] Hayvan 1sir1d1

LJYurt dis1 seyahati/hac/umre [ Trafik kazas1 UDiger Liitfen belirtiniz....................

15-18 yasindan sonra asi oldu iseniz, hangi asilar1 oldugunuzu isaretleyiniz (Birden c¢ok
secenek isaretleyebilirsiniz).

[J Mevsimsel grip asisi [ Hepatit B [ KKK (Kizamik, Kizamikg¢ik, Kabakulak)

[J Su Cicegi [ Tetanoz [ Meningokok (Menenjit agis1) [ Hepatit A

[ Polio (¢ocuk felci asisi) 1 Pnomokok (Zatiirre asisi) [ Covid-19 asis1

[0 HPV (Insan papilloma viriisii) asis1

16- Saghk ¢ahsanlariin asilanmasi ile ilgili hizmet i¢i egitim aldiniz mi? [] Evet [ Hayir

17- Mesleki yaralanmaya maruz kaldiniz mi? [ JEvet [JHayrr [JHatirlamiyorum

18- Mesleki yaralanmaya maruz kaldiysamiz nasil bir maruziyet oldugunu isaretleyiniz.

(] Igne batmas1 [] Kesici alet yaralanmas1 (] Ter diginda diger viicut sivilari/salgilari ile temas

[ Diger Liitfen a¢iklayniz.............

19- Kendinizi risk altinda hissettiginiz bulasic1 hastahklar: isaretleyiniz (Birden cok secenek
isaretleyebilirsiniz).

(1 Hepatit A [ Hepatit B L1 Hepatit C L1 HIV [ Su ¢igegi

U Influenza  CIKizamik [ Kizamik¢ik [ Kabakulak [ Tetanoz

20-Bir saghik calisam olarak size onerilen asilar isaretleyiniz.(Birden ¢ok secenek

isaretleyebilirsiniz).

L] Mevsimsel grip asist L] Hepatit A (] Hepatit B
U] Tetanoz [J Meningokok(Menenjit agis1) [ Covid-19 asist
[ Polio (¢ocuk felci agis1) L] Pnomokok(Zatiirre asisi) L Su Cigegi

(0 HPV (insan papilloma viriisii) asis1 [ KKK (Kizamik, Kizamikgik, Kabakulak)
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21- Yukaridaki asillardan yaptirdiysaniz liitfen yaptirma nedeninizi/nedenlerinizi
belirtiniz.......ccooevevevneinnnnnnnne.

22- Asagida siralanan bulasici hastaliklarla ilgili durumunuzu isaretleyiniz. (Birden cok
secenek isaretleyebilirsiniz).

Bagisikligim var Bagisikligim yok Bilmiyorum

Hepatit A

Hepatit B

Su cicegi

Kizamik

Kizamikgik

Kabakulak

23-Son 10 sene icerisinde Hepatit B asis1 oldunuz mu?

[J Evet [ Hayir [J Hatirlamiyorum

24-Son 10 sene icerisinde Tetanoz asis1 oldunuz mu?

[J Evet [J Hayir [ Hatirlamiyorum

25-Son 10 sene icerisinde influenza asis1 (Grip asis1) oldunuz mu?

[ Diuizenli yaptirrim [ Ara sira yaptirdim [ Hig¢ yaptirmadim

26-Son bir yil influenza asis1 (Grip asis1) oldunuz mu?

L] Evet (] Hayir (] Hatirlamiyorum

27-Son bir yil icinde daha 6nce yaptirmadigimiz (zatiirre/menenjit v.b) herhangi bir as1
yaptirdiysaniz liitfen belirtiniz.........ccoooevveiiinniiniiniiinnnne

28-COVID-19 ge¢irdiniz mi? [] Evet [J Hayir

29- COVID -19 gecirdiyseniz liitfen zamanmim belirtiniz..........................

30- COVID -19 agisi oldunuz mu? [JEvet [ Hayir

31- COVID -19 asis1 olmadiysaniz liitfen nedenini belirtiniz...............

32- COVID -19 agis1 yaptirmayi diisiiniiyor musunuz?

LJEvet [ Hayir [/Emin degilim

Liitfen bir sonraki sayfaya geciniz...
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we

33- Asilar hakkindaki asagidaki ifadelerden size uygun gelen secenegi isaretleyiniz.

(1)Kesinlikle katiltyorum, (2)Kismen katiliyorum, (3)Kararsizim @) ) ®3) 4)
(4)Kismen katilmiyorum, (5)Kesinlikle katilmiyorum

1)  Kendimi korumam igin as1 olmam gerekir

2)  Hastalarimi korumam igin as1 olmam gerekir

3)  Ailemi korumam igin as1 olmam gerekir

4)  Bulas zincirini kirmak i¢in saglik ¢aliganlarinin agilanmasi gerekir

5)  Salgin olmasi durumunda as1 yaptirmay diigiiniiriim

6)  Saglik ¢alisanlarina yonelik asilar risk gruplarina gére belirlenmelidir

7)  Asilanma kararimi verirken o hastaligin siddeti hakkinda yeterli bilgiye sahip olmaliyim

8)  Asilanma kararimi verirken aginin koruyuculuk diizeyi belirleyici bir etkendir

9)  Agilanma kararimi verirken aginin yan etkileri belirleyici bir etkendir

10) Asilanma kararimi verirken Diinya Saglik Orgiitii’niin onerilerini dikkate alirim

11) Asilanma kararimu verirken Saglik Bakanligi’nin 6nerilerini dikkate alirim

12) Asilanma kararimi verirken Enfeksiyon Kontrol Komitesinin/ Bulasici Hastaliklar Subesinin
onerilerini dikkate alirrm

13) Hastalig1 gegirmis olmak asilanma konusundaki kararimu etkiler

14)  Asyla ilgili 6nceki deneyimlerim tekrar agilanma konusundaki kararim etkiler

15) igne korkusu asilanma konusundaki kararimi etkiler

16) Biyolojik tehlikeler, bulasici hastaliklar ve asilar ile ilgili kurum i¢i egitim yapilmasi agilanma
kararimu etkiler

17) Asilarin ¢alistiZim kurumda ticretsiz yapilmasi a1 yaptirmami kolaylastirir

18) Asilarin ¢alistigim kurumda diizenli yapilmasi ast yaptirmami kolaylagtirir

19) Saglik ¢alisanlarina yonelik asilara rahatga erisebilmem as1 yaptirmami kolaylastirir

20) Ust diizey kamu yoneticilerinin astyla ilgili tutum ve davranislari astlanma konusundaki kararimi
etkiler

21) Ags1 yaptirmam gerektiginin hatirlatilmasi a1 yaptirmami kolaylastirir

22) Felsefi ya da dini goriislerim asilanma hakkindaki kararimu etkiler

23) Saglik calisanlarinin agilanmasi konusunda yeterince bilgiye sahip oldugumu diisiiniiyorum

Yardiminiz icin tesekkiir ederiz.
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Research Article / Arastirma Makalesi
Yeniden Yapilandirilan Anestezi Yogun Bakim Unitesinde Enfeksiyon Oranlarindaki

Degisimlerin incelenmesi
Investigation of Changes in Infection Rates in the Reconstructed Anesthesia Intensive Care Unit

Ferda Yaman, Gizem Kurada, *Serdar Ekemen, 'Birgiil Yelken

YEskigehir Osmangazi Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Ana Bilim Dali, Eskisehir, Tiirkiye
2 Kastamonu Egitim ve Aragtirma Hastanesi, Anesteziyoloji ve Reanimasyon Béliimii, Kastamonu, Tiirkiye

Calisma 20. Ulusal Yogun Bakim Kongresi’nde sozlii bildiri olarak sunulmugtur.

Ozet: Enfeksiyon, yogun bakim iinitelerinde Gnemli mortalite ve morbidite nedenidir. Yogun bakim iinitesinde direngli
organizmalarin tiremesini ve bulagmasini azaltmak i¢in onerilen stratejilerden biri, organizmalarin komsu yataklardan bulagsma
olasihgini azaltmak ve enfeksiyon kontrol 6nlemlerine uyumu artirmak i¢in hastalari tek yatakl odalara yerlestirmektir. A¢ik kogus
sistemi ile yonetilen yogun bakim tnitesi yeniden yapilandirilarak kapali kogus sistemi ile yonetilmeye baslandi. Agik kogus
sisteminde takip edilen 6 aylik siire¢ ve izole oda sistemine gectikten sonraki 6 aylik siiregte yatan hastalardaki enfeksiyon oranlarini
retrospektif olarak incelemeyi amagladik. Yeni yogun bakim tinitesinde 6 aylik periyodda 274 hasta (grup A) takibi yapilmis ancak
galisma Kriterlerine uygun 35 hasta, eski yogun bakim tinitesinde 6 aylik periyodda yatan (grup B) 203 hastadan 23 hasta ¢alismaya
dahil edildi. A¢ik kogus sisteminde takip edilen 6 aylik siire¢ ve izole oda sistemine gegtikten sonraki 6 aylik siirecte en az 1 hafta
yatigi olan mekanik ventilatr destegi alan hastalar ¢alismaya dahil edildi. Dig merkezlerden kabul edilen hastalar ile entiibe halde
kabul edilen hastane i¢i hastalar galisma dis1 birakildi. Bilgisayar data sistemi kullanilarak hastalarn APACHE II, GKS, yas,
cinsiyet, yatis nedeni ve kiiltiir sonuglari ile kaginci giin iireme oldugu kayit edildi. Bu kayitlara gore hastalardaki enfeksiyonlarin
goriilme yerleri, sikliklari, etkenler ve direngli mikroorganizmalarmn iireme oranlar karsilastirildi. Istatistiksel analiz sonucunda
kolistin direngli tireme sonuglar1 yoniinden anlamli bir fark oldugu (p<0,05), Grup B hastalarinda kolistin direnci gelisme oraninin
daha yiiksek oldugu bulunmustur. Trakeal aspirat kiiltiir sonuglar1 incelendiginde Grup B’de istatistiksel olarak anlamli bir fark
oldugu (p<0,05) iireme oranlarinin daha yiiksek oldugu bulunmustur. Sonug olarak; yogun bakim tinitelerinde ¢oklu ilaca direngli
bakterilerin ortaya c¢ikmasmi ve yayilmasini onlemeye yonelik stratejiler antimikrobiyal tedavinin etkinligini ve kullanimim
artirmaya caligan stratejilerin yanisira enfeksiyon kontrol énlemleri arasinda hasta izolasyonu onem arzetmektedir. Calismamizin
sonucunda izole oda yogun bakim tinitesinde daha az direngli mikroorganizma tireme orani oldugu gosterilmistir.

Anahtar Kelimeler: Yogun Bakim Unitesi, Hastane Enfeksiyonu, Coklu flag Direngli Organizmalar, Enfeksiyon Kontrolii

Abstract: Infection is an important cause of mortality and morbidity in intensive care units. One recommended strategy to reduce
the growth and transmission of resistant organisms in the intensive care unit is to place patients in single-bed rooms to reduce the
likelihood of transmission of organisms from neighboring beds and to increase compliance with infection control measures. The
intensive care unit, which was managed with an open ward system, was restructured and started to be managed with a closed ward
system. We aimed to retrospectively examine the infection rates in hospitalized patients during the 6-month period followed in the
open ward system and the 6-month period after the transition to the isolated room system. In the new intensive care unit, 274
patients (group A) were followed up for a period of 6 months, but 35 patients who met the study criteria, and 23 patients out of 203
patients who were hospitalized in the old intensive care unit for a 6-month period (group B) were included in the study. Patients
admitted from external centers and intubated in-hospital patients were excluded from the study with the computer data system, the
patients' APACHE II, GCS, age, gender, reason for hospitalization, culture results and the number of days of positivity were
recorded. According to these records, the places of infection in the patients, their frequency, factors and the growth rates of resistant
microorganisms were compared. As a result of the statistical analysis, a significant difference in terms of colistin resistant
reproduction results (p<0.05) was found and the rate of development of colistin resistance was higher in Group B patients. When
tracheal aspirate culture results were examined, statistically significant difference in Group B (p<0.05), with higher reproductive
rates was found. In conclusion; strategies to prevent the emergence and spread of multidrug-resistant bacteria in intensive care units
(ICUs) includes strategies to increase the effectiveness of antimicrobial therapy, as well as patient isolation is important strategy for
infection control. As a result of our study, it has been shown that there is a less resistant microorganism growth rate in the isolated
room intensive care unit.

Keywords: intensive Care Unit, Nosocomial infection, Multidrug-Resistant Organisms, infection Control
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1. Giris

Yogun bakim iinitelerinde (YBU) takip edilen
hastalar yasamlarin1 tehdit eden primer
hastaliklarinin yani sira bir veya birden fazla
organ yetersizligi bulunan, genis spektrumlu
antibiyotiklerin kullanmildigi, her tiirlii tibbi
cerrahi  girisim  ve  monitdrizasyonun
uygulanabildigi hasta grubunu olusturur.
Enfeksiyon, yogun bakim iinitelerine (YBU)
yatirilan hastalarda sik goriilen
komplikasyonlardan olup yogun bakim
iinitelerinde Onemli mortalite ve morbidite
nedenidir (1,2). Cevresel diizenlemenin,
izlemenin ve c¢evre temizligine yonelik
siireglerin ~ gelistirilmesi, yogun bakim
iinitesinde ¢oklu ilaca direngli organizmalarin
yayllmasimi  kontrol altina almak igin
belirlenmis 6nlemlerdendir. Uygun kosullarda
yapilandirilmanus ~ YBU’nde  enfeksiyon
sitkligt ve direncli mikroorganizmalarin
yayilimi daha biiyiilk oranda goriilmektedir
(2,3). Yogun bakim initelerinde gelisen
nozokomiyal enfeksiyonlarin en 6nemli risk
faktorleri; santral vendz kateter, pulmoner
arter kateteri, idrar kateteri ve mekanik
ventilatdr kullanimidir. Diger risk faktorleri
arasinda altta yatan hastaliklar (6zellikle
travma ve koma), trakeostomi, Akut Fizyoloji
ve Kronik Saglik Degerlendirmesi (Acute
Physiology and Chronic Health Evaluation 11
(APACHE 1II)) skorunun yiiksek olmasi,
nazogastrik sonda, birden ¢ok hastaligin
varligi ve yatisg siiresinin uzunlugu yer alir
(4,5). Enfeksiyon tanis1 kiiltiir {ireme
sonuglary, inflamatuvar belirte¢ler olan
prokalsitonin ile C reaktif protein, l6kosit
sayist ve klinik bulgular ile koyulmaktadir,
enfeksiyon komitesi tarafindan
antibiyoterapileri diizenlenmektedir. Invaziv
enfeksiyonlarla iligkili en yaygin hastane
kaynakli enfeksiyonlar, santral kateter iligkili
kan dolagimi enfeksiyonlari, kateterle iligkili
idrar yolu enfeksiyonlari ve ventilatorle
iligkili pnomonidir. Bu enfeksiyonlarin
coguna c¢oklu ilaca direngli organizmalar
neden olmaktadir.

Bu c¢alismada, agik kogus sisteminden izole
oda sistemine gegilen yogun bakim iinitesinde
1 haftadan uzun yatisi olan, mekanik
ventilator destegi alan, yogun bakim
enfeksiyon tanist almis hastalarda enfeksiyon
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oranlarindaki degisikligin belirlenmesi
amaglandi.

2. Gereg ve Yontem
Calismaya Helsinki Deklerasyonu
prensiplerine  uygun olarak  Girigimsel

Olmayan Klinik arastirmalar Etik kurul (karar
no:2019-468, 17.01.2020) onay alindiktan
sonra baslandi. Acik kogus sisteminde takip
edilen 6 aylik siire¢ ve izole oda sistemine
gectikten sonraki 6 aylik siiregte Yyatan
hastalardaki enfeksiyon oranlari retrospektif
olarak incelendi. Calismaya 17 ocak 2019
tarihinden 17 temmuz 2019 tarihleri
arasindaki hastalar ve 17 temmuz 2019
tasinma tarihinden 17 ocak 2020 tarihine
kadar 3. Basamak yogun bakim unitesi olan

Eskisehir ~ Osmangazi  Universitesi  Tip
Fakiiltesi Anesteziyoloji ve Reanimasyon
Unitesinde yatan hastalar dahil edildi.
Eskisehir ~ Osmangazi  Universitesi  Tip
Fakiiltesi Anesteziyoloji ve Reanimasyon
Unitesi  17.07.2019  tarihinde  yeniden
yapilandirilmasinin ~ enfeksiyon oranlarina
etkisinin  retrospektif olarak incelenmesi
amaclandi.

Yogun bakim {initesinde enfeksiyon tanisi
alan hastalar i¢in her hafta rutin olarak
gonderilen kiiltiir alinmakta olup (kan,
endotrakeal aspirat, yumusak doku, idrar),
enfeksiyon hastaliklar1 klinigi ve enfeksiyon
kontrol komitesi hemsireleri tarafindan rutin
yapilan kontrollere bagli istenen kiiltiir ve
laboratuvar sonuglar1 klinik tarafindan hasta
Muayenesi ve goriintileme sonuglariyla
beraber degerlendirilerek enfeksiyon tanilari
konulmaktadir. {1k yatis giinii hastalarmn bazal
degerleri,  yatis tanilari, laboratuvar
parametreleri ve goriintiileme sonuglar1 kayit
edilmektedir. Yogun bakim hastalarinin
takibinde giinliik muayane bulgular, klinik
gozlemdeki degisiklikler ve hastalara yapilan
invaziv tim girisimler kayit edilerek yeni
tireyen kiiltiir sonuclar1 enfeksiyon kontrol
komitesi  tarafindan  uyar1  niteliginde
bildirilmekte olup kayit altina alinmaktadir.
Ventilator iligkili Pnomoni, goriintilemede
yeni veya ilerleyici bir akciger
infiltrasyonunun, infeksiy6z kdkenli olduguna
dair klinik kanitlarla (6rn. ates, piriilan
balgam, Iokositoz ve oksijenizasyonda
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azalma) birlikte, trakeal aspirat kiiltiiriinde
tanimlanan pozitif bir patojenle birlikte
tanimlanmasina dayanan bir klinik tanidir (6).
Santral kateter enfeksiyonu, kan dolagimi
enfeksiyonunun gelistigi tarihte en az 48 saat
boyunca santral yol kullanan ve bilinen baska
bir enfeksiyon kaynagi olmayan bir hastada
laboratuvar tarafindan dogrulanmis kan
dolagimi1 enfeksiyonu olarak tanimlanmaktadir
(7). Amerika Enfeksiyon Hastaliklar1 Dernegi
(IDSA) kilavuzlar kateterle iliskili
bakteriliriyi tanimlamaktadir. Kalici iiretral,
kalic1 suprapubik veya aralikli kateterizasyonu
olan bir hastalarda >10° koloni olusturan
birim (cfu)/mL {iropatojenik  bakterinin
kiiltiirde {iremesi idrar yolu enfeksiyonu
olarak tanimlanmaktadir (8). Gram negatif
mikroorganizmalar ~ (A.  baumannii, P.
aeruginosa ve bazi Enterobacterales) arasinda
genis spektrumlu direncin ortaya ¢ikmasi,
tedavi segencklerinin az olmasi ve bazen
higbir etkili antimikrobiyal ajanin mevcut
olmamasi nedeniyle endise vericidir (9).

Bu c¢alismaya dahil edilen hastalar, yeni
yogun bakim {initesinde 6 aylik periyodda 274
hasta (grup A) ve eski yogun bakim
iinitesinde 6 aylik periyodda yatan (grup B)
203 hasta yatisnin oldugu belirlendi.
Hastalarin yasi, cinsiyeti, yogun bakimda
yattigr siire, mekanik ventilasyona bagh
kaldigi  siire, entiibe  kaldigi  siire,
trakeostomize kaldig1 siire, giris Glasgow
Koma Skalas1 (GKS), APACHE II skorlari,
gecirdigi  operasyonlar, yatis tanisi, ek
hastaliklari, enfeksiyonun goriilme yeri ve
ortaya c¢ikis gilinlinii gosteren takip formu
hazirlanarak bilgiler kayit edildi.

Acik kogus sisteminde takip edilen 6 aylik
stire¢ ve izole oda sistemine gectikten sonraki
6 aylik siirecte en az 1 hafta yatisi olan
mekanik ventilator destegi alan hastalar
calismaya dahil edildi. Dis merkezlerden
kabul edilen hastalar, entiibe halde kabul
edilen hastalar calisma dis1 birakildi. Agik
kogus sistemi ve izole oda sisteminde de
yogun bakimda hasta basina diisen hemsire
sayisinda ve caligma saatlerinde degisiklik
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olmadigr  belirlenmistir.  Bilgisayar data
sistemi kullanilarak hastalarin APACHE 11,
GKS, yas, cinsiyet, yatis nedeni ve kiiltiir
sonuglar ile kaginci giin iireme oldugu kayit
edildi. Bu kayitlara gore hastalardaki
enfeksiyonlarin goriilme yerleri ve sikliklar
ve ectkenler karsilagtirildi. Verilerin analizi
IBM SPSS 25.0 istatistik paket programlari
kullanilarak ~ yapildi.  Calisma  verileri
degerlendirilirken  tanimlayict  istatistiksel
metotlarin (frekans, yilizde, ortalama, standart
sapma, medyan, min-max) yani sira niteliksel
verilerin karsilastirilmasinda Ki-Kare (x?) testi

kullanildi.  Verilerin  normal  dagilima
uygunlugu Shapiro-Wilk testi ile
degerlendirildi. Normal dagilim gosteren
niceliksel  verilerin ~ gruplar  arasindaki

karsilastirmalarinda Independent Samples t
Test (bagimsiz gruplarda t testi), normal
dagilim gostermeyen verilerin
degerlendirmesinde Mann-Whitney U testi
kullanild:. Thtimali (P) a=0,05ten kiigiik olan
degerler onemli ve gruplar arasinda fark
vardir, biiyllk olan degerler Onemsiz ve
gruplar arasinda fark yoktur, seklinde kabul
edildi.

3. Bulgular

Yeni yogun bakim iinitesinde 6 aylik
periyodda 274 hasta (grup A) takibi yapilmis
ancak c¢aligma kriterlerine uygun 35 hasta,
eski yogun bakim iinitesinde 6 aylk
periyodda yatan (grup B) 203 hastadan 23
hasta g¢aligmaya dahil edildi. Gii¢ (Power)
analizi G*Power 3.1.9.4 istatistik paket
programi ile yapilmis olup; n;=35, n,=23,
0=0,05, Etki Buyikligi (Effect size) d=0,8
olmak iizere; gilic (power (1-B))=0,83 olarak
bulundu.

Gruplar arasinda; cinsiyet, yas, tani, APACHE
Il skorlamasi, GKS, entiibasyon siiresi ve
yatig siiresi degerleri yoniinden istatistiksel
olarak anlamli bir fark olmadigi (p>0,05)
bulunmustur (Tablo 1). Ayrica yeni yogun
bakim iinitesinde hasta basina diisen hemsire
sayisinda bir degisiklik olmamustir.
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Tablo 1. Hasta Ozelliklerinin Gruplar Aras1 Karsilastirilmasi

Grup A Grup B p
(n=35) (n=23)
Cinsiyet Kadin 15 (%42,9) 8 (%34,8)
0,733%
Erkek 20 (%57,1) 15 (%65,2)
Yag* 65,6 £ 18,9 68,4+ 14,7 0,546°
Tani Intrakraniyal kanama 1(%2,9) 0 (%0,0)
Pnomoni 1 (%2,9) 4 (%17,4)
Postresusitasyon Sendromu 3 (%8,6) 4 (%17,4)
0,125%
Sepsis 7 (%20,0) 3 (%13,0)
SolunumY etmezligi 18 (%51,4) 12 (%52,2)
Travma 5 (%14,3) 0 (9%0,0)
APACHE Il * 20,8+9,2 249+6,1 0,068"
GKS* 6,8 2,4 6,3+ 1,3 0,355"
Entiibasyon Siiresi* 19,6 £13,5 155+59 0,120°
Yatis Siiresi* 23,1 +13,1 23,7+11,7 0,880°

a: Chi Square Test, b: Independent Samples t Test, *: Mean + SD ( APACHE Il Akut Fizyoloji ve Kronik Saglhk
Degerlendirmesi, GKS: Glasgow Koma Skalast)

Tablo 2. Kiiltiir ve Ureme Siirelerinin Gruplar Aras1 Karsilastirilmasi

Grup A Grup B p
(n=35) (n=23)
Kiltir TA Yok 7 (%20,0) --
0,035%
Var 28 (%80,0) 23 (%100,0)
Ureme Siiresi (Giin)* 8,5 (1,0-23,0) 5,0 (1,0-16,0) 0,119°
A 13 (%37,1) 14 (%60,9)
A+K 2 (%5,7) 6 (%26,1)
BC 1 (%2,9) --
CG 1 (%2,9) --
K 7 (%20,0) 2 (%8,7)
P 3 (%8,6) 1 (%4,3)
P+K 1 (%2,9) --
Kiiltir Kan Yok 28 (%80,0) 18 (%78,3)
1,000%
Var 7 (%20,0) 5 (%21,7)
Ureme Siiresi (Giin)* 16,0 (1,0-20,0) 13,0 (1,0-19,0) 0,623°

A
o

4 (%11,4)
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E.Coli - 1 (%4,3)
K 1 (%2,9) 1 (%4,3)
KP 1 (%2,9) --
SH 1 (%2,9) --
Kiltiir idrar Yok 18 (%51,4) 8 (%34,8)
1,000°?
Var 17 (%48,6) 15 (%65,2)
Ureme Siiresi (Giin)* 10,0 (4,0-30,0) 10,0 (4,0-29,0) 0,849°
A 2 (%5,7) 4 (%17,4)
CA 2 (%5,7) 4 (%17,4)
CA+CG 1(%2,9) -
CB 1(%2,9) -
cG 5 (%14,3) 3 (%13,0)
cP - 3 (%13,0)
cT 2 (%5,7) -
EC 1 (%2,9) -
ED 1 (%2,9) -
EF 1(%2,9) 1 (%4,3)
P 1 (%2,9) -

Kiiltiir YD Yok 31 (%88,6) 21 (%91,3) .
Var 4 (%11,4) 2 (%8,7) 1,000
Ureme Siiresi (Giin)* 6,0 (3,0-26,0) 9,5 (5,0-14,0) 0,814°
A - 1 (%4,3)

EC 2 (%5,7) -
P 1 (%2,9) -
S Haemolyticus 1 (%2,9) 1 (%4,3)

a: Chi Square Test, b: Mann-Whitney U Test, *: Medyan (Min-Max), * iireme siiresi (Giin): yatisimin kaginct
gtiniinde tireme pozitifligi

(TA: trakeal aspirat, YD.: yumusak doku, P: Pseudomanas aeruginosa, A: Acinetobacter baumani, K: Klebsiella
pnemonia, CT: Candida tropicalis, EF: Enteroccus faecalis, CG: Candida glabrata, SH: Stafilococus haemolyticus,
ED: Enteroccocus durans, EC: Eschericia coli, BC: Burcholderia cepacia, VRE: Vankomisin rezistan Enteroccoc)

Trakeal aspirat kiiltlir sonuglar incelendiginde
Grup B’de istatistiksel olarak anlamli bir fark
oldugu (p<0,05) fiireme oranlarinin daha
yiiksek oldugu bulunmustur. Ureme siireleri
yoniinden gruplar arasinda istatistiksel olarak
anlamli  bir fark olmadigi  (p>0,05)
saptanmistir. Kan kiiltiir sonuglari, idrar kiiltiir
sonuclart ve yumusak doku kiiltiir sonuglar
incelendiginde ise istatistiksel olarak anlamli
bir fark olmadigi (p>0,05) ve ilireme siireleri
yoniinden de gruplar arasinda istatistiksel
olarak anlamli bir fark olmadigi (p>0,05)
bulunmustur. (Tablo 2).
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Tablo 3. Antibiyotik direng gelisimi agisindan Gruplar Arasi Kargilagtirilmasi

Grup A Grup B px
(n=35) (n=23)
VRE Yok 29 (%82,9) 22 (%95,7)
0,226
Var 6 (%17,1) 1 (%4,3)
Kolistin Yok 31 (%88,6) 8 (%34,8)
0,000
Var 4 (%11,4) 15 (%65,2)
R 1 (%2,9) 5 (%21,7)
S 3 (%8,6) 10 (%43,5)
Pan Rezistan Yok 32 (%91,4) 21 (%91,3)
1,000
Var 3 (%8,6) 2 (%8,7)
Yatig sonucu Servis 10 (%28,6) 3 (%13,0)
0,287
Ex 25 (%71,4) 20 (%87,0)
*: Chi-Square Test (VRE: Vankomisin direngli enteroCccoOCUS)
Gruplar  arasinda;  Vankomisin  direngli iilkelerde daha da yiiksek olabilecegi
enteroccocus, Pan Rezistan ireme sonuglar1 ve vurgulanmis  olup  enfeksiyon  oranlar
yatis sonuglart incelendiginde istatistiksel incelendiginde; genel olarak yilizde 14,7'lik bir

olarak anlamli bir fark olmadigi (p>0,05)
bulunurken, Kolistin direngli iireme sonuglari
yoniinden istatistiksel olarak anlamli bir fark
oldugu (p<0,05), Grup B hastalarinda kolistin
direnci gelisme oranmin daha yiiksek oldugu
bulunmustur (Tablo 3).

4. Tartisma
Yogun bakimda izlenen hastalar, bir veya
birden fazla organ yetmezligi ve yasami tehdit
eden primer hastaligi olan, genis spektrumlu
antibiyotik kullanan, invaziv monitorizasyon
uygulanmakta  olan  bagisikhik  sistemi
baskilanmis, yetersiz beslenme, kontrolsiiz
hiperglisemi ve sepsis nedeniyle nozokomiyal
enfeksiyonlara karsi olduk¢a savunmasizdirlar.
Bu nedenle yogun bakim {iinitesindeki hastalar,
yogun bakim tiinitelerinde onemli bir mortalite
ve morbidite nedeni olabilen nozokomiyal
enfeksiyonlara karsi daha duyarlidir. Yogun
bakim {initesinde yaygm goriillen ve klinik
acidan Onemli enfeksiyonlar, yogun bakim
iinitesindeki hastalarin siklikla ihtiyag duydugu
destekleyici cihazlar ve kateterler ile iligkili
enfeksiyonlardir (10). Orta-Giiney Amerika,
Hindistan, Fas ve Tirkiye'deki 46 hastaneyi
kapsayan ¢ok merkezli prospektif bir kohort
siirveyans calismasinda, yogun bakim {initesi
ile iliskili enfeksiyon oranlari, kaynaklart kisith
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oran (veya 1000 YBU giinii basmna 22,5
enfeksiyon) gozlendigi belirtilmigtir. Kateter ve
mekanik ventilator iliskili enfeksiyon oranlari
incelendiginde;  kateter-iligkili ~ kan  da
infeksiyon: 1000 kateter giinii bagina 12,5 vaka
(aralik 7,8 -18,5 vaka), VAP ventilator iliskili
pnomoni: 1000 ventilator giliniinde 24,1 vaka
(10,0 - 52,7 vaka araliginda), kateter-iliskili
iriner enfeksiyon: 1000 kateter giinii bagina 8,9
vaka (1,7 -12,8 vaka) olarak belirlenmistir (11).

Bizim c¢aligmamizda kan kiiltiirii, idrar kiltiird,
trakeal aspirat kiiltiirii, yumusak doku kiiltiir
ylizde oranlar1 incelendiginde benzer sonuglar
elde edilmistir. Kiiltiir {ireme yiizdesi en fazla
trakeal aspirat olmak iizere sirasiyla yumusak
doku, idrar ve kan olarak belirlenmistir.

Bulasmay1r onlemek icin enfekte hastalari
enfekte olmayan hastalardan ayirmak, diinya
capinda ayaktan tedavi ve yatan hasta
ortamlarinda kullanilan enfeksiyon oOnlemede
temel bir kavram olup 6nem arz etmektedir.
izole oda yogun bakim hasta servislerinin
kolonizasyon ve hastane kaynakl1
organizmalarla olusan enfeksiyon oranim
azalttig1 gosterilmistir (12).

Yogun bakim {initelerinde (YBU) ¢oklu ilaca
direncli bakterilerin ortaya ¢ikmasimi ve
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yayllmasmi  Onlemeye yonelik —stratejiler
antimikrobiyal  tedavinin  etkinligini = ve
kullanimint artirmaya calisan stratejiler ve
enfeksiyon kontrol onlemleri olmak {iizere iki
ana kategoriye ayrilmaktadir. En etkili yontem
iki stratejinin birlikte uygulanmasidir (12).
Coklu ilaca direngli bakterilerin Onlenmesini
inceleyen meta-analizde 2 ana kategoride alinan
enfeksiyon kontrol oOnlemleri incelendiginde
antibiyotik yonetimi, dekolonizasyon, standart
bakim, c¢evre temizligi, kaynak kontrolii olarak
ele alinmigtir. Calismamizda izole oda
sistemine gec¢ilen yogun bakim {initesinde
kolistin direngli bakteri iireme oranlarinda
azalma oldugu tespit edilmistir. Kolistin
(polimiksin E olarak da bilinir), polimiksinler
olarak da bilinen katyonik polipeptitler ailesinin
bir {iiyesidir. Bu antibiyotik grubu, lipofilik

yagh  asil yan  zincirinin  varligiyla
karakterizedir. Son yillarda, baska segenek
mevcut olmadiginda, ¢oklu ilaca direngli

Acinetobacter baumannii’nin neden oldugu
enfeksiyonlart tedavi etmek i¢in kolistin
giderek artan bir sekilde “son basamak” tedavi
olarak  kullanilmaktadir (13). Artan ve
uygunsuz kullanima bagli olarak kolistin
direncinde artis rapor edilmektedir. Kore'de ve
farkli  tlkelerden  gelen  Acinetobacter
baumannii izolatlarin alt gruplarinda kolistin
ve polimiksin B'ye kars1 yiiksek direng oranlari
oldugu rapor edilmistir (14). Klinigimizde
Acinetobacter baumanii nedeniyle 34 agir
sepsis hastasindan izole bakteriyel DNA analizi
yapilmig olup hastalarin 11’inde farkli genotipe
bagli bakteriyel DNA oldugu tespit edilmistir
(15). Son  yillarda  kolistin  direngli
Acinetobacter baumanii gen ¢alismalar1 giderek
artan sayida yapilmaktadir (16). Calismamizda
kolistin direngli Acinetobacter baumanii tireme
oranin izole yogun bakim {initesinde azalmis
oldugu tespit edilmistir, izole oda sistemi
uygulanan yogun bakim initesinde hastalar
arast kontaminasyon riskinin azalmasi, her
odada el yikama i¢in ayr1 Ozel bolmelerin
olmasi ile agiklanmaktadir. Benzer sekilde bu
calismada trakeal aspirat kiiltiirlerinde iireme
oraninda azalma oldugu tespit edilmistir. Daha
once yogun bakim {initemizde yapilan baska bir
calismada Acinetobacter baumanii tireme
yerlerinin ve antibiyotik diren¢ gelisme
oranlarinin incelendigi bagka bir ¢alismada en
¢ok dredigi yerin trakeal aspirat oldugu
belirlenmistir  (17). Calismamizda, yatak
sayisinin yiiksek oldugu koguslarda bulagma
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izole oda
temizlik

riskinin artmasi muhtemeldir,
sistemine gecildiginde artan
seviyelerinden  sonra  hastadan  hastaya
kontaminasyon riski azalms olup trakeal
aspirat kiiltlir iiremelerinde azalma oldugu
tespit edilmistir. Bu nedenle kapali yogun
bakim modelinin ideal yogun bakim model
olacag ileri siiriilmektedir. Ancak kaynaklarin
kisith oldugu iilkelerde her zaman miimkiin
olmayabilir (18).

Yogun bakim iinitelerinde, hastadan hastaya
kontaminasyonu onlemede izole oda sistemi ve
her odada ayr1 hepa filtre kullaniminin oldugu
ayrica her hasta igin 0zel banyo bulunan,
hemsire sayisinin ve ¢alisma saatlerinin yeniden
diizenlendigi yeniden yapilandirilmis yogun
bakim iinitesinde ¢aligmamiza benzer sonuglar
elde edilmis olup enfeksiyon oranlarinda
azalma oldugu gosterilmistir (19)

Sonu¢ olarak; enfeksiyon, yogun bakim
tinitelerine uzun siireli kalislarin 6nemli bir
nedenidir. Farkli cografi bdlgeler arasinda
biiyilik farkliliklar gostererek hastalarin yaklagik
%30'unu etkilemektedir ve yogun bakim
iinitelerinde hala ¢ok yiiksek mortalite oranlari
ile iligkili olmakla beraber maliyeti de
arttirmaktadir (20). Calismamizda kapali kogus
sistemine gecildikten sonra mortalite {izerine bir
etki olmamakla beraber kolistin direngli
Acinetobacter tireme oranlar1 ve trakeal aspirat
iireme oranlarinda anlamli azalma oldugu tespit
edildi. Ayrica, standardizasyonu saglamak igin
yogun bakim {initesinde en az 1 hafta yatisi
olan entiibe hastalar dahil edildi ve diger yogun
bakim {nitelerinden kabul edilen hastalar
calisma dist  birakildi, limitasyon olarak
belirtmeliyiz ki ¢alismanin retrospektif olmasi
ayrica konaga bagl faktorlerin degisken olmasi
kiiltiir tireme sonuclarimi etkileyebilecegi igin
yogun bakim initesinde  multifaktoriyel
nedenleri ekarte etme giigligiiniin olmasidir.
Belirli hasta gruplar belirlenerek hastaya bagh
faktorlerin de optimum diizeyde standardize
edildigi  prospektif  calismalara  ihtiyag
bulunmaktadir.
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Kisaltmalar

SY: solunum yetmezligi
IKK: intrakraniyal kanama
PRS: post resusitasyon sendromu

APACHE II: Akut Fizyoloji ve Kronik Saglik Hastaliklar1 Siniflandirma Sistemi Il
GKS: Glasgow Koma skalast
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Ureme sonuglart

P: Pseudomanas aeruginosa
A: Acinetobakter baumani

K: Klebsiella pnemonia

CT: Candida tropicalis

EF: Enteroccus faecalis

CG: Candida glabrata

SH: Stafilococus haemolyticus
ED: Enterococus durans

EC: Eschericia coli

BC: Burcholderia cepacia
VRE: Vankomisin rezistan enterococ

Kiltiir TA: Kiiltiir trakeal aspirat
Kiiltiir idrar:

Kiiltiir YD: yumusak doku
Kolistin R direngli, S duyarly,
Panrezistan: herseye direngli
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Comorbidities in Patients with Gout
Gut Hastalarinda Eslik Eden Komorbiditeler

Erdal Bodakgi

Eskisehir State Hospital, Department of Internal Medicine, Division of Rheumatology, Eskisehir, Tiirkiye

Abstract: Patients with gout frequently have multiple comorbidities, including hypertension(HT), cardiovascular disease (CVD),
renal impairment, diabetes mellitus(DM), obesity, hyperlipidemia(HL) or metabolic syndrome. These comorbidities and their
treatment may have an effect on the choice of therapeutic agent. This study was to identify the comorbidities of gout. The study
retrospectively investigated the demographic, clinical, and biochemical variables and comorbid factors of patients diagnosed with
gout who applied to the rheumatology department between December 2019 and April 2023. 384 gout patients were included (mean
age 63.4 years; men 71.6%). 299 (77.9%) of the patients received a diagnosis for the first time. The number of patients with
comorbidities was 319 (83.0%). Hypertension was the most common comorbidity, observed in 255 patients (58.5%). Other
comorbid diseases were HL in 140 patients (36.4%), kidney disease in 132 patients (34.3%), coronary artery disease(CAD) in 120
patients (31.2%), DM in 100 patients (26.0%), heart failure in 65 patients (16.9%), osteoporosis in 45 patients (11.7%), liver disease
in 26 patients (6.7%), stroke in 25 patients (6.5%), other diseases in 20 patients (5.2%), malignancy in 18 patients (4.6%) and the
number of patients without any comorbidities was 65 (16.9%). Comorbidities in gout are very common and add further to the
disease's morbidity and make its management challenging. Patients with gout should therefore screened for comorbidities and risk
factors, which should be addressed as an important part of gout management.

Keywords: Gout, Comorbidity, Uric acid

Ozet: Gut hastalarinda siklikla hipertansiyon(HT), kardiyovaskiiler hastalik, bobrek yetmezligi, diyabet mellitus(DM), obezite,
hiperlipidemi(HL) veya metabolik sendrom dahil olmak tizere birden fazla komorbidite bulunur. Bu komorbiditeler ve tedavileri
gut’ un seyrini ve tedavi edici ajan se¢imini etkileyebilir. Bu calisma gut’ a eslik eden hastaliklar1 belirlemek amaciyla yapildi.
Calismamizda Aralik 2019- Nisan 2023 tarihleri arasinda romatoloji poliklinigine bagvuran gut tanist alan hastalarin demografik,
klinik, biyokimyasal degiskenleri ile komorbid faktorleri geriye doniik arastirildi. Calismaya 384 gut hastast dahil edildi (ortalama
yas 63,4 yil olup erkeklerin oran1 %71,6). Hastalarin 299" una (%77,9) ilk kez tan1 konulmustu. Komorbid hastalig1 olan hasta sayisi
319 (%83,0) idi. Komorbid hastaliklar degerlendirildiginde en sik goriilen hipertansiyondu(255 hasta, %58,5). Eslik eden diger
hastaliklar sirastyla 140 hastada (%36,4) HL, 132 hastada (%34,3) bobrek hastaligl, 120 hastada (%31,2) koroner arter hastaligi, 100
hastada (%26,0) DM, 65 hastada kalp yetmezligi (%16,9), 45 hastada (%11,7) osteoporoz, 26 hastada (%6,7) karaciger hastaligi, 25
hastada (%6,5) inme, 20 hastada (%5,2) diger hastaliklar, 18 hastada (%4,6) malignite ve herhangi bir komorbiditesi olmayan hasta
sayist ise 65 (%16,9) idi. Gutta komorbiditeler ¢ok yaygindir ve hastaligin morbiditesini daha da arttirir ve tedavisini zorlastirir. Bu
nedenle gut hastalari, gut tedavisinin énemli bir pargasi olarak ele alinmasi gereken komorbiditeler ve risk faktorleri agisindan
taranmalidir.
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1. Introduction

Gout is the most common inflammatory
arthritis and occurs when, sustained elevation
of serum urate levels resulting in
supersaturation of body tissues with urate,
leads to the formation and deposition of
monosodium urate crystals in and around the
joints. The risk of gout increases with age, and
it is thus more common in aging populations.
Gout is more prevalent in men than in women.
It is recognized as the most common form of
inflammatory arthritis, with a prevalence of
0.9% to 2.5% in Europe, 3.9% in the USA 5%
and over 6% in some Oceanic-Pacific ethnic
groups(1-6). One acute attack may be the
only manifestation, or acute inflammatory
arthritis episodes (flares), often monoarticular,
may recur. Acute gout attacks are painful and
potentially disabling, needing immediate
treatment. Gout is also associated with
comorbidities that may impair well-being and
reduce longevity(7). Many gout risk factors
exist, including obesity, dietary factors and
comorbid conditions(8). As well as a firmly
established increased risk of cardiovascular
disease, diabetes, hyperlipidemia,
hypertension and chronic kidney disease in
those with gout, novel associations of gout
with other comorbidities have been reported,
including atrial fibrillation, obstructive sleep
apnoea, osteoporosis, hepatic disorders and
malignancy(9-13). Increasing prevalence and
incidence of obesity and comorbidities are
likely to contribute substantially to the rising
burden of gout.

The aim of the present study was to
investigate the comorbidities of gout in a
tertiary center rheumatology clinic.

2. Materials and Methods
2.1. Study design

This study includes patients who applied to
the rheumatology outpatient clinic in
Eskisehir City Hospital with a diagnosis of
gout between December 2019 and April 2023.
The study included 384 patients aged between
18 and 89 vyears and diagnosed as gout
according to the 2018 EULAR/ACR
classification criteria(14). Patients who were
diagnosed with gout attacks and treated by
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rheumatologists were included, while patients

with other non-gout rheumatic diseases
(connective tissue diseases, rheumatoid
arthritis,  spondyloarthropathies,  calcium

pyrophosphate disease, etc.) were excluded.
Demographic data, comorbidities, laboratory
data, and treatments of patients diagnosed

with gout were recorded
retrospectively. Demographic ~ data;  age,
gender, body mass index, smoking and
comorbidities were recorded. Laboratory

indicators were examined including blood
urea nitrogen (BUN), serum creatine (Cr), uric
acid(UA), glucose, alanine aminotransferase
(ALT), aspartate aminotransferase (AST),
total protein (TP), albumin (ALB), total
bilirubin (TB), total cholesterol (TC),
triglycerides (TG), low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein
cholesterol (HDL-C); inflammatory
indicators, involving erythrocyte
sedimentation rate (ESR, normal range: 0-20
mm/H) and C- reactive protein (CRP, normal
range: 0-5 mg/L). The estimated glomerular
filtration rate (eGFR) was calculated
according to the Chronic Kidney Disease
Epidemiology  Collaboration  (CKD-EPI)
equation(15). eGFR levels lower than 60
mL/min/1.73 m2 were defined as decreased
renal function. We defined hyperuricemia as a
uric acid level >7 mg/dl for men and >6 mg/dl
for women(16). Body mass index (BMI) was
calculated using the standing height and
weight recorded in the medical record at the
time of gout diagnosis. BMI was categorized
based on the World Health Organization
classification: normal (18.5-24.9 kg/m2),
overweight (pre-obese; 25-29.9 kg/m2), class
I obesity (30-34.9 kg/m2), class Il obesity
(35-39.9 kg/m2), class III obesity (> 40
kg/m2)(17). Those with a BMI>30 kg/m” were
considered obese. This study was approved by
the local ethics committee (approval date:
09/06/2023,decisionno: ESH/GOEK2023/32).
All procedures were carried out in accordance
with the ethical rules and the principles of the
Declaration of Helsinki.

2.2. Statistical analysis

When evaluating the study data, quantitative
variables were determined by mean, standard


https://www.academia.edu/71456403/Translating_Medical_Papers_from_Turkish_to_English
https://www.academia.edu/71456403/Translating_Medical_Papers_from_Turkish_to_English
https://www.academia.edu/71456403/Translating_Medical_Papers_from_Turkish_to_English

Osmangazi Tip Dergisi, 2024

deviation, median, minimum and maximum
values; qualitative variables were indicated by
descriptive statistical methods such as
frequency and percentage. The Independent
Sample T test was used for two-group
comparisons  of  normally  distributed
parameters, and the Mann-Whitney U test was
used for two-group comparisons of non-
normally distributed parameters. Statistical
analysis was performed using Statistical
Package for Social Sciences (SPSS) 21. If
P<0.05, the difference between the means was
considered significant

3. Results

Characteristics of study group are listed in
table 1. Patients were mostly male (n: 271,
71.6 %). The mean age was 63.4+12 years,
and women were older than men (67.4+11 vs
60.1+10 years, p<0.001). Of the gout patients,
346 (90.1%) were over 50 years old, while 38
(9.9%) were under 50 years old. Among the
patients who applied, 85 (22.1%) had
previously been diagnosed, while 299 (77.9%)
were newly diagnosed. The number of
patients who had their first attack was 110
(28.6%), the number of patients who had their
second attack was 86 (22.3%), and the
number of patients who had >3 attacks was
188 (48.9%)).

Table 1. Patient characteristics and associated comorbidities

Variables Overall,n(%0) Men, n(%o) Women, n(%o) Uric acid level,
mg/dl, mean
Sex 384 275 (71.6) 109 (28.4) 8.2
Age, mean, years 63.4 60.1 67.4
18-49 38(9.8) 26 (9.4) 12 (11.0) 7.6
50-59 105 (27.3) 76 (27.6) 29 (26.6) 8.3
60-69 118 (30.7) 82 (29.8) 36 (33.0) 8.6
70-79 78 (20.3) 50 (18.1) 28 (25.6) 9.3
80-89 45 (11.7) 41 (14.9) 4 (3.6) 8.4
BMI, kg/m?
Underweight (<18.5) 6 (1.8) 6 (2.1) 0 6.8
Normal (18.5-24.9) 25 (6.5) 16 (5.8) 9(8.2) 7.4
Overweight (25.0-29.9) 128 (33.3) 104 (37.8) 24 (22.0) 7.6
Class | Obesity (30.0 -34.9) 124 (32.2) 98 (35.6) 26 (23.8) 8.2
Class Il obesity(35.0-39.9) 45 (11.7) 23 (8.3) 22 (20.1) 8.8
Class III obesity (> 40) 38 (9.8) 20(7.2) 18 (16.5) 9.2
Unknown 18 (4.6) 8(2.9) 10 (9.1) 7.8
Smoking
Never 185 (48.1) 99 (36.0) 86 (78.8) 8.2
Current 100 (26.0) 88 (32.0) 12 (11.0) 8.5
Former 96 (25.0) 87 (31.6) 9(8.2) 7.7
unknown 3(0.7) 1(0.3) 2(1.8) 8.4
Major associated comorbidities
Hypertension
Coronary artery disease 225 (58.5) 175 (63.6) 50 (45.8) 8.8
Heart failure 120 (31.2) 80 (29.0) 40 (36.6) 8.4
Stroke 65 (16.9) 38(13.8) 27 (24.7) 9.6
Diabetes mellitus 25 (6.5) 15 (5.4) 10 (0.9) 7.9
Hyperlipidemia 100 (26.0) 65 (23.6) 35(32.1) 8.6
Renal disease 140 (36.4) 88 (32.0) 52 (47.7) 8.2
Hepatic disorders 132 (34.3) 94 (34.1) 38 (34.8) 8.8
Malignancy 26 (6.7) 15 (5.4) 11 (10.0) 7.9
Osteoporosis 18 (4.6) 10 (3.6) 8 (0.9) 7.2
Any comorbidity 45 (11.7) 15 (5.4) 30 (27.5) 7.6
Other 65 (16.9) 46 (20.3) 19 (34.8) 7.3
20(5.2) 16 (5.8) 4 (3.6) 7.4
Chronic kidney disease 132 (34.2) 94 (34.1) 38 (34.8) 8.8
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GFR categories (ml/min/ 1.73 m2)

G1>90
G2 60-89 225 (58.5)
G3a 45-59 17 (4.4)
G3b 30-44 25 (6.5)
G4 15-29 30 (7.8)
G5<15 28 (7.2)
32 (8.3)
Medication use
Diuretic use 158 (41.8)
Aspirin 205 (53.3)
Statin 80 (20.8)
Gout-related medication
Colchicine 32 (8.3)
Allopurinol 25 (6.5)
Febuxostat 3(0.7)

175 (63.6) 77 (70.6) 75
12 (4.3) 5(9.8) 8.0
17 (6.1) 8(7.3) 8.6
20 (7.2) 10 (9.1) 9.2
23 (8.3) 5 (4.5) 9.8
28 (10.1) 4 (3.6) 9.7
125 (45.4) 33 (30.2) 9.6
145 (52.7) 60 (55.0) 8.3

62 (22.5) 18 (16.5) 8.6
25 (9.0) 7 (6.4) 6.8
15 (5.4) 10 (9.1) 6.2

3(1.0) 0 5.8

GFR, glomerular filtration rate. Body mass index (BMI)

Prevalence of Comorbidities in the study
population

The frequency of the comorbidities in the
study group were as follows; obesity (n: 207,
53.9%), diabetes (n:100, 26 %),
hyperlipidemia (n: 140, 36.4%), hypertension
(n: 225, 58.5%), heart failure (n: 65, 16.9%),
coronary heart disease (n: 120, 31.2%) and
chronic renal failure (n: 132, 34.3%), stroke
(n: 25, 6.5%), hepatic disorders (n: 26, 6.7%),
malignancy (n: 18, 4.6%), osteoporosis (n: 45,
11.7%), other diseases (n: 20, 5.2%) and any
comorbidity (65, 16.9).

Gout and Hypertension

The most common comorbidity among gout
patients is hypertension. The mean age of
patients with hypertension was 62.4 years. Of
the patients with hypertension, 143 (63.5%)
were using  diuretic  antihypertensive
drugs.The mean uric acid level was 9.6 mg/dI
in patients using diuretics and 7.3 mg/dl in
those not using diuretics(p=0.04).

Gout and Obesity

The frequency of gout in patients with BMI
>30 kg/m? was 53.9%. As shown in Table 1,
an increase in BMI was associated with an
increase in uric acid levels (p:0,03). The most
common comorbidities  associated  with
obesity were HT, DM, CAD, HL and renal
diseases, respectively.
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Gout and Cardiovascular Diseases

Heart failure and coronary artery disease are
more common in women, while hypertension
is more common in men. When we look at the
long-term follow-ups of our patients, the
follow-up rates were 78.4% in the first 6
months after diagnosis, 61.8% between 6 and
12 months, 38.6% between 12 and 24 months,
25.8% between 24 and 36 months, and 18.6%
for >36 months. As time went on, the follow-
up rates decreased. Therefore, an analysis of
long-term mortalities could not be performed.
Six patients with heart failure and seven
patients with chronic kidney disease were lost
during the follow-up period. Four of the
deaths had both congestive heart failure and
chronic renal failure. Heart failure had the
highest mean uric acid level among comorbid
diseases (UA: 9.6 mg/dl). All heart failure
patients were using diuretics.

Gout and Coronary Artery Disease

After the diagnosis of gout, 18 patients (4.6%)
experienced myocardial infarction, and 8
patients (2.0%) developed arrhythmia. Among
the patients with CAD, 82.4% had HT, 32.5%
had DM, 56.8% had HL, and 20.3% had
chronic kidney disease. Among the 120
patients with CAD, the number of patients
using diuretic antihypertensive drugs was 86,
and the number of patients not using diuretic
antihypertensive drugs was 34. The uric acid
level was 8.4 mg/dl, which was higher than
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the general patient average (ua: 8.2 mg/dl) (p:
0.62). The number of patients with CAD who
smoked was 32. The number of patients with
CAD and a BMI >30 kg/m?* was 38 (31.6%).

Gout and Renal Disease

In 132 (34.1%) of the patients, GFR was <90
ml/min/1.73 m?, and it was the most common
comorbidity after HT and HL. As GFR
decreased, uric acid levels increased. All
patients were started on uric acid-lowering
therapy after being diagnosed with gout.
Allopurinol was given at higher doses for
optimal uric acid levels compared to other
comorbidities. During the follow-up period, 6
patients became routine dialysis patients. The
number of patients with coronary artery
disease who used diuretics was 56 (42.4%),
and the number of patients with hypertension
was 115 (87.1%). After diagnosis, 28 patients
switched from diuretic antihypertensive drugs
to losartan treatment.

Gout and Diabetes

Diabetes was present in 26.0% of the patients.
The number of patients with a BMI >30 kg/m?
was 55 (55.0%). The mean uric acid level was
8.6 mg/dl, and the number of patients using
diuretic antihypertensive drugs was 48
(48.0%). The number of patients with
accompanying chronic renal disease(CKD)
was 32 (32.0%), the number of patients with
HT was 68 (68.0%), and the number of
patients with HL was 82 (82.0%). Metabolic
syndrome component could not be evaluated
as waist circumference measurement was not
performed.

Gout and Other Comorbidities

Alzheimer’s(n: 3, 0.7 %) and Parkinson’s
diseases(n: 1, 0.2 %), myelodysplastic
syndrome(n: 2, 0.5 %), asthma(n: 5, 1.3 %),
chronic obstructive pulmonary disease(n: 4,
1.0 %), obstructive sleep apnea syndrome (n:
2, 0.5 %), Crohn’s disease(n: 2, 0.5 %), and
pemphigus disease(n: 1, 0.2 %) are other
comorbidities that are less common.

4. Discussion

With this study, we aimed to determine the
comorbidities present at the time of diagnosis
in patients with gout and to compare uric acid
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levels according to these comorbidities. In
previous studies, the prevalence of HT,
cardiac arrhythmias, heart valve disease,
urolithiasis, HL, hypothyroidism, chronic lung
disease, osteoarthritis, depression, anemia,
and psoriasis has been found to be
significantly higher in patients with gout
compared to controls(18). In addition, in the
years following the diagnosis, the likelihood
of developing cancer, cardiovascular diseases,
urolithiasis, kidney diseases, DM, HL,
hypothyroidism, peptic ulcer disease, mild
liver disease, osteoarthritis, rheumatic disease,
depression, anemia and psoriasis were found
to be higher in gout patients without a history
of comorbidity compared to controls(18). In
general, the burden of comorbidity is very
high in the diagnosis of gout and the risk of
developing new comorbidity is higher in gout
patients than in the general population. In
recent years, increasing risk factors for gout
include obesity, age, DM, chronic kidney
disease and aspirin usage.

The relationships between gout and various
comorbidity categories are well known. For
example, the relationship between gout and
the components of metabolic syndrome is
consistently reported. However, due to the
retrospective nature of our study and the lack
of waist circumference measurement, we
could not evaluate metabolic syndrome
among comorbid factors. As BMI increased,
uric acid levels also increased(P=0.03).
Therefore, gout should be considered in cases
of sudden-onset arthritis of the toes and ankles
in obese patients.

In general, the prevalence of comorbidities in
our sample is similar to other previously
published cohorts, but there are differences.
For example, in the 2007-2008 NHANES
prevalence study, HT was 74%, chronic renal
disease was 71%, obesity was 53%, DM was
26%, and heart failure was 11%(19). In our
study, the prevalence of HT was 58.5%,
chronic renal disease was 34.2%, obesity was
53.9%, DM was 26%, and heart failure was
16.9%. We believe that geographic
differences and dietary content contribute to
these differences.

Gout is a known risk factor for cardiovascular
diseases such as cerebrovascular disease,
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congestive heart failure, and myocardial
infarction, and collectively increases the risk
of all-cause and cardiovascular mortality in
gout patients(20, 21). This relationship may
be mediated by endothelial dysfunction
caused by high uric acid and low-grade
crystal-induced inflammation(22). The
follow-up periods of our patients were short,
and mortality data could not be analyzed.
However, during the follow-up period, six
patients with heart failure and seven patients
with chronic kidney disease were died. Four
of the deceased patients had both heart failure
and chronic kidney failure. Additionally, six
patients became routine dialysis patients. Four
patients with malignancy died.

When we look at the relationship between
comorbidity and uric acid levels, the highest
uric acid level was observed in heart failure
and chronic kidney patients using diuretics.
Especially, as GFR decreased, uric acid levels
increased. Uric acid-lowering therapy was

started in all patients with chronic kidney
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Ozet: Lokal PUVA palmoplantar dermatozlarda direncli vakalarda kullanilan tedavilerden biridir. Bu calismada palmoplantar
dermatozlarin tedavisinde lokal PUVA'nin etkinligini ve giivenilirligini degerlendirmeyi amagladik. Palmoplantar dermatoz
(palmoplantar psoriasis, kontakt dermatit, palmoplantar keratoderma, dishidrotik ekzema) tanisiyla lokal PUVA ile tedavi edilen
toplam 115 hasta ¢alismaya dahil edildi. Ortalama maksimum doz 4.83 + 2.55 ve ortalama kiimiilatif UVA dozu 171.30 + 176.77
idi. Tedavi yanit: degerlendirildiginde 58 (%74.35) hastada tam yanit, 15 (%19.23) hastada kismi yanit alinirken, 5 (%6.41) hastada
yanit almamadi. Gruplar arasinda cinsiyet, yas dagilimi, hastalik siiresi, ortalama tedavi siiresi, seans sayisi ve tedaviye yanit
agisindan hastaliklar arasinda anlamli fark yoktu. En sik goriilen yan etki eritemdi ve hastalarin 16'sinda (%13.9) goriildii. Sonug
olarak lokal PUVA tedavisi palmoplantar dermatozlarda topikal steroid ve sistemik tedavi ihtiyacim azaltan etkili ve giivenli bir
tedavi secenegidir.

Anahtar Kelimeler: Fototerapi, PUVA, psoriasis, ekzema

Abstract: Local PUVA is one of the treatments used for resistant cases in palmoplantar dermatoses. In this study, we aimed to
evaluate the efficacy and safety of local PUVA in the treatment of palmoplantar dermatoses. A total of 115 patients who were
treated with local PUVA with the diagnosis of palmoplantar dermatosis (palmoplantar psoriasis, contact dermatitis, palmoplantar
keratoderma, dyshidrotic eczema) were included in the study. The mean maximum single dose was 4.83 + 2.55 and the mean
cumulative UVA dose was 171.30 + 176.77. Treatment response was evaluated in 78 (67.8%) of the patients; 37 (32.2%) patients
were lost to follow up. When the treatment response was evaluated, 58 (74.35%) patients achieved a complete response; 15
(19.23%) patients achieved a partial response, and 5 (6.41%) patients had no response to the treatment. There was no significant
difference between diseases in terms of gender and age distribution, disease duration, mean duration of treatment, number of
sessions and response to treatment between groups. Erythema was the most common adverse effect and was observed in 16 (13.9%)
of the patients. In conclusion, local PUVA treatment is an effective and safe treatment option in palmoplantar dermatoses that
reduces the need for topical steroids and other systemic treatments.
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Efficacy and Safety of Local Psoralen-Uva Treatment in Palmoplantar Dermatoses

1. Introduction

Some dermatoses are located specifically on
the palmoplantar region and negatively affect
the quality of life of patients. Some of these
dermatoses are warts, eczema, keratoderma,

psoriasis, hand-foot-mouth disease,
piezogenic pedal papule, pityriasis rubra
pilaris, and  idiopathic  palmoplantar

hidradenitis. Palmoplantar psoriasis, eczema,
and keratoderma are more common among
them (1,2).

In the first-line treatment of palmoplantar
dermatoses moisturizers, topical
corticosteroids, calcipotriol, and salicylic acid
are generally used. However, in many cases
topical treatments can fail or side effects may
develop. In these resistant cases, phototherapy
or systemic treatments such as retinoids,
methotrexate, cyclosporine, biological agents
are needed (3). Phototherapy is one of the
oldest treatment methods in dermatology
practice. It is used in the treatment of a large
number of dermatoses, such as psoriasis,
atopic dermatitis, vitiligo, and mycosis
fungoides. It has anti-proliferative, anti-
inflammatory, =~ immunosuppressive,  and
immunomodulatory effects. It can be applied
in various ways such as ultraviolet (UV) Al,
psoralen plus UVA (PUVA), narrow-band
UVB, and targeted phototherapy (4, 5).

Local PUVA is one of the treatments used for
resistant cases in palmoplantar dermatoses. It
is considered as an effective safe treatment
option; it does not have the side effects that
may occur with oral psoralen intake (3,6).
There are limited number of studies in the
literature evaluating the efficacy and safety of
local PUVA in palmoplantar dermatoses
(2,3,7-9). In this study, we aimed to evaluate
the efficacy and safety of local PUVA in the
treatment of palmoplantar dermatoses.

2. Materials and Methods:

One hundred and fifteen patients who were
treated with local PUVA with the diagnosis of
palmoplantar dermatosis between 2008-2018
were evaluated retrospectively.
Sociodemographic characteristics, diagnoses,
duration of the disease, number of
phototherapy sessions, concomitant
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treatments, response to treatment, and side
effects were recorded. The study protocol was
approved by Eskisehir Osmangazi University
Ethics Committee.

Phototherapy protocol

The UVA irradiation was administered using
a local UVA system (Daavlin Spectra, M
series, 311/350 model UV device), three times
weekly on alternate days. In all cases, an oil-
in-water emulsion of 8-MOP 0.1% was
applied to the affected areas 15 minutes
before the application of UVA radiation. The
initial dose was 0.25 or 0.50 J/cm ® and then
increased by 0.25 to 0.50 J/cm ? for each
successive treatment, as tolerated until the
skin was clear or a maximum of 10 J/cm ? was
reached. All patients used topical emollients
and 21 patients were treated with oral acitretin
additionally. Patients were also warned to
avoid using topical photosensitizing agents.

Evaluation of clinical response

The clinical response to therapy was
determined by the decrease in the erythema,
edema, infiltration, desquamation,
hyperkeratinization, dyshidrosis, fissures, and
pustules. The regression of all findings and
complaints of more than 75% was evaluated
as a “complete response”. An improvement
between 25% and 75% in the clinical findings
was considered a “partial response”, and less
than 25% was considered an “no response”.
The time at which the frequency of topical
PUVA administration was reduced from three
times weekly to twice weekly was designated
as the point of maximal response.

Statistical analysis

Continuous data are defined as mean =+
standard deviation (SD), and median (Q1-Q3).
Categorical data are given as frequency and
percentage (%). Compatibility with normal
distribution was tested with the Shapiro-Wilk
test. In analyzing categorical data, the Pearson
exact (Exact) Chi-Square test was used. SPSS
21.0 package program was used in the
application of the analysis. The statistical
significance level was accepted as a p <0.05
criterion value.
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3. Results

A total of 115 patients who were treated with
local PUVA Dbetween 2008-2018 with the
diagnosis of palmoplantar dermatosis were
included in this study. Sixty-nine (60%) of the
patients were female and 46 (40%) were male.
The mean age of the patients was 47.66 +
14.20 (10-74) vyears. The mean disease
duration was 5.76 + 9.17 (3 months-50 years)
years. When patients are evaluated clinically
and histopathologically; 65 (56.5%) of the
patients were palmoplantar psoriasis (PPP), 39
(33.9%) of contact dermatitis (CD), 7 (6%) of
palmoplantar keratoderma (PPK), 3 (2.6%) of
dyshidrotic eczema (DE), 1 (0.9%) of
pityriasis rubra pilaris (PRP). Of the patients
who had phototherapy, 54 (47%) patients had
palmoplantar  involvement, 42 (36.5%)
patients had only palmar involvement, and 19
(16.5%)  patients had only plantar
involvement. When the previous treatments of
the patients were evaluated; all patients
(100%) had received topical treatments
including emollients, corticosteroids, and
calcineurin inhibitors; 3 (2.61%) patients had
received phototherapy, 28 (24.35%) patients
had received systemic treatments including
corticosteroid, acitretin, methotrexate,
cyclosporine, and adalimumab. During local
PUVA treatment, all patients were given
topical moisturizers and intermittently topical
corticosteroids. Oral acitretin treatment was
added to 21 (18.26%) of the patients to
increase the effectiveness of the treatment
(Table 1).

The mean maximum single dose was 4.83 +
2.55 J/cm? and the mean cumulative UVA
dose was 171.30 + 176.77 J/cm®. Treatment
response was evaluated in 78 (67.8%) of the
patients. Four patients discontinued the
treatment on their requests, and 23 patients
were lost to follow-up of the treatment. The
treatment was discontinued due to adverse
effects in 13 patients, although a partial
response was obtained from 3 of them. When
the treatment response was evaluated, 58
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(74.35%) patients received a complete
response; 15 (19.23%) patients received a
partial response and, 5 (6.41%) patients
received no response to the treatment (Table
2).

When the response to treatment was compared
among the diseases, there was no significant
difference between diseases in terms of
gender and age distribution, disease duration,
mean duration of treatment, and number of
sessions. Best response was obtained from CD
patients; 66.7% of them had complete
response. This was followed by PPP with
63.1%, PPK with 57.2% and DE with 33.3%.
PRP was not included in this assessment since
there was only one patient. However, there
was no statistically significant difference
between the diseases in terms of response to
treatment (complete and partial response).
There was a significant difference between
diseases in terms of maximum single dose and
cumulative doses. Maximum single dose and
cumulative UVA doses were highest in PPK
patients (Table 3).

Of the 21 patients whose acitretin was added
to the treatment, 16 were PPP, 4 were CD and
1 was PPK. It was observed that the response
to the treatment increased and a complete
response was obtained in 11 of the patients.
Treatment was discontinued in 4 of them due
to side effects, 5 of them lost to follow-up of
the treatment and 1 of them discontinued the
treatment on his request.

Adverse effects were observed in 16 (13.9%)
of the patients. Erythema was the most
common adverse effect and was seen in 16
(13.9%) of the patients. In addition, bullae,
localized edema, and hyperpigmentation were
detected in 2 patients for each (1.7%). In 13 of
the 16 patients, treatment was discontinued
due to side effects. While 3 of the patients
whose treatment was discontinued due to side
effects responded to the treatment; in the
remaining 10 patients, the treatment had to be
discontinued before the response to the
treatment could be evaluated.
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Table 1. Demographic and clinical features of patients

n (%)
Female 69 (60%)
Sex Male 46 (40%)
Mean + SD (min-max)
Age (year) 47.66 + 14.20 (10-74)
Disease duration (year) 5.76 + 9.17 (0.25-50)
n (%)
Palmoplantar psoriasis 65 (56.5%)
Contact dermatitis 39 (33.9%)
Diagnosis Palmoplantar keratoderma 7 (6.1%)
Dishidrotic eczema 3 (2.6%)
Pityriasis rubra pilaris 1 (0.9%)
Palmar 42 (36.5%)
Involvement Plantar 19 (16.5%)
Palmoplantar 54 (47%)
Topical 100 (100%)
Previous treatments Phototherapy 3 (2.61%)
Systemic treatment 28 (24.35%)
Current treatments Topical 100 (100%)
Systemic treatment 21 (18.26%)

Table 2. Treatment features and response rates of the patients

Mean + SD (min-max)

Treatment duration (month) 5.02 £ 5.07 (0.25-25)
Number of treatments 41.93 + 38.43 (1-197)
Maximum single dose (J/cm?) 4.83 + 2.55 (0.25-10)
Cumulative UVA dose (J/cm?) 171.30 + 176.77 (0.25-844)
n (%)

Treatment response No response 5 (6.41%)

Partial response 15 (19.23%)

Complete response 58 (74.35%)

Table 3. Comparison of demographics, treatment characteristics and response rates according to diseases

Multiple
PPP CD PPK DE PRP p* comparison
p**

Sex, n (%)

Female 44 (%67.69) 18 (%46.15) 4 (%57.14) 2 (%66.66) 1 (%100) 0.243

Male 21 (%32.30) 21 (%53.84) 3 (%42.85) 1 (%33.33) 0
Age (mean
SD) 48.72 +13.49 46.30 +£13.23 47.00 + 23.87 51.33 +16.92 25 0.823
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Disease
duration
(year) (mean
+ SD)

Treatment
duration
(month)
(mean £ SD)

Number of
sessions
(mean £ SD)

Maximum
single dose
(median,
interquartile
range)
(mean £ SD)

Cumulative
UVA dose
(median,
interquartile
range)
(mean £ SD)

Treatment

response
Complete
Partial
None

Osmangazi Tip Dergisi, 2024

6.17+10.22 458 +£7.29 6.50 +8.02
518 £5.95 474 £3.59 5.57+3.74
40.63 +40.33 42.56 + 37.16 53.28 + 33.64

3.50 (3.50-7.00)
5.03+2.55

@

101 (22.5-7.00)

350 (3.50-3.50)
4.03+2.31

@

99.8 (38.5-221)

7.50 (5.75-9.00)
7.07 £2.26

©)

298 (161-491)

164 £172 147 + 141 353+ 284
(€] (2 (3)

28 (%43,1) 26 (%66,7) 3 (%42,9)

13 (%20) - 1(%14,3)

1 (%1,5) 3 (%7,7) 1(%14,3)

10.37 +13.61 - 0.673
4,66 +5.92 25 0.965
39.33 £43.92 31 0.876
3.50 (3.25-4.75) 10.0 (10.0-10.0) 0016
417+1.61 100 +- :
@
33.3 (26.4-287) 215 (215-215) 0,035
198 + 297 215+ - :
4
1(%33,3) 1 (%100) 0072
0

2-3:0.003
1-3:0.037
1-2:0.045

2-3:0.004
1-3:0.007

*One-way analysis of variance
PPP:palmoplantar psoriasis
PPK:palmoplantar keratoderma
CD:contact dermatitis
DE:dyshidrotic eczema
PRP:pityriasis rubra pilaris

4. Discussion

Some dermatoses specifically affect the
palmoplantar  region.  Although topical
treatments such as emollients, corticosteroids,
and calcipotriol are used in the treatment of
palmoplantar dermatoses; these treatments
sometimes may not be sufficient and
resistance can develop. Systemic treatments
such as retinoids, methotrexate, cyclosporine,
and phototherapy can be needed (1-3).

Local PUVA is one of the treatments used for
resistant cases in palmoplantar dermatoses. It
is generally used to treat patients whose
disease cannot be controlled with topical
steroids. It is also an alternative or additional
treatment method for patients who are not
suitable or resistant to systemic therapy. It is a
treatment method that is well tolerated,
reliable, and inexpensive (3,10,11).
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**Tukey multiple comparison test

PUVA photochemotherapy can be applied
after administration of systemic (8-MOP or 5-
MOP) or topical (8-MOP) psoralen. It shows
its effects by inducing a delayed erythemal
reaction peaking 96 hours after irradiation of
psoralen-sensitized skin. In palmoplantar local
PUVA, treatment is started with 40% of MFD
or 0.5-1 Jicm * UVA, 15 minutes after the
photo-stabilizer 8-MOP is applied to the area
to be treated. Treatment is continued with an
increase in the dose of 0.5-2 J / cm 2. Topical
PUVA is safer than systemic PUVA since it
avoids short and long-term side effects of oral
psoralen (2,4,11).

In our study, we found that the 74.35% of the
patients received a complete response;
19.23% of the patients received a partial
response and, 6.41% of the patients received
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no response to the treatment. There are several
studies in the literature evaluating the efficacy
of local PUVA in palmoplantar dermatoses;
the response rates of these studies appear to be
similar to our study (2,3,7-9). Davis et al.
evaluated the efficacy of local PUVA on
palmoplantar dermatoses in 35 patients. Ten
of the patients were diagnosed with psoriasis
vulgaris, 8 with pustular psoriasis, 5 with
dyshidrotic eczema, and 12 with other types
of eczema. They observed that 40% of the
patients had complete remission, 40% had
clinically significant improvement and 6%
had no response (7). Riad et al. retrospectively
evaluated 125 patients who were treated with
local PUVA with the diagnosis of
palmoplantar dermatosis. They divided the
patients into three groups (hyperkeratotic,
pustular, and exudative dermatitis) according
to their dominant clinical appearance. It was
seen that 69% of the patients received a good
response (complete or partial response) (3).
Carascosa et al. also reported 48 palmoplantar
psoriasis patients treated with local PUVA
treatment. They reported that the treatment
was effective in 63% of patients (9).

In a retrospective study conducted in Austria,
Bretterklieber et al. investigated the bath
PUVA treatment results of 79 chronic
palmoplantar dermatosis patients
(palmoplantar psoriasis, dyshidrotic eczema,
hyperkeratotic-ragadiform eczema). They
reported that 14 patients (18%) completely
recovered and 37 patients (47%) clinically
improved. They also evaluated the long-term
effects of the treatment with a questionnaire
after an average of 4.3 years. Among the
responders, 36% of the patients reported that
their lesions improved, the frequency and
severity of itching and redness decreased,
29% continued complete remission, 79%
decreased topical steroid use and 67%
increased their quality of life. They showed
that bath PUVA positively affects the course
of the disease in resistant and chronic
palmoplantar dermatoses both in the short and
long term (8). Although there are similarities
between this study and our study in terms of
getting significant response rates, we do not
have any data that can be evaluated in terms
of the long-term results of treatment.
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We also evaluated the response to treatment
among the diseases. Although, there was no
statistically significant difference between the
diseases in terms of response to treatment; the
best response was obtained from CD patients.
Maximum single dose and cumulative UVA
doses were highest in PPK patients. The
higher maximum single dose and cumulative
UVA doses detected in PPK patients may be
related to the thicker lesions compared to
other dermatoses. In literature exudative
dermatitis and hyperkeratotic rhagadiform
eczema patients had been found to have the
highest treatment responses in two different
studies (3,8).

The combination of PUVA and acitretin
shows a synergistic effect and is used as an
effective treatment option in patients who are
resistant to phototherapy (12). In the study
conducted by Carrascosa et al, acitretin was
added to the treatment of patients who did not
respond to the local PUVA treatment and it
was found that the response to the treatment
increased in these patients (9). In our study,
similarly, the response to the treatment
increased in 11 of 21 patients who had added
acitretin to their treatment.

PUVA treatment has several acute and
chronic side effects. PUVA erythema can be
seen in 10-32 % of the patients. The most
common side effect of topical PUVA is
phototoxicity, hence, photoprotection is
important after sessions. Topical psoralen can
also cause pigmentation (4). In our study,
adverse effects were observed in 13.9% of the
patients. Erythema was the most common
adverse effect and was seen in 13.9% of
patients. Bullae, localized edema, and
hyperpigmentation were detected in 1.7% of
the patients. In a retrospective study
conducted in Israel, the most common adverse
effect was found to be transient superficial
skin burns in 8 % of the patients (3). Davis et
al. reported that mild localized erythema was
seen in 16 (46%) patients; among these
patients, 1 patient developed blisters and 1
had solar urticaria (7). Similarly, Carrascosa
et al. reported adverse effects in 25% of the
patients; mild erythema was present in 18% of
cases as the most common adverse effect (9).
In a study evaluating the response of chronic
palmoplantar dermatoses to bath PUVA
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therapy, in 5.06% of the patients, severe
phototoxic reactions were reported as adverse
effects (8).

Adverse effects sometimes can cause
cessation of the phototherapy. In our study,
treatment was discontinued due to side effects
in 13 of the 16 patients. Riad et al. reported
that the most common adverse effect was
transient superficial skin burns in 8% of the
patients and treatment was discontinued due
to a second-degree burn in 1 patient, acute
paronychia in 1 patient, and palmar
hyperpigmentation in 2 patients (3). In the
study conducted by Carrascose et al., although
the adverse effects were reported in 25% of
the patients; treatment was discontinued in
only one patient (9).
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Pravastatin AMPK Yolaginin ve Potasyum Kanallarinin Aktivasyonu Yoluyla Sican Torasik

Aortunu Gevsetir
Pravastatin Relaxes Rat Thoracic Aorta via Activation of AMPK Pathway and Potassium Channels

Serdar Sahintiirk
Bursa Uludag Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Bursa, Tiirkiye

Ozet: Bu calisma kolesterol diisiiriicii bir ilag olan pravastatinin sigan torasik aortundaki fonksiyonel etkilerini ve etki
mekanizmalarmi belirlemeyi amagladi. Erkek Wistar Albino siganlarin torasik aortlarindan izole edilen damar segmentleri, izole
organ banyosu sistemindeki bolmelere yerlestirildi. Dinlenim gerimi 1 g olarak ayarlandi. Dengelenme siirecinden sonra torasik
aorta halkalar1 10° M fenilefrin ile kasildi. Stabil bir kasiima saglandiktan sonra damar halkalarina kiimiilatif (10°-10* M)
pravastatin uygulandi. Pravastatinin vazoaktif etki mekanizmalarini belirlemek igin, belirtilen deney protokolii, spesifik sinyal
yolag: inhibitorleri ve potasyum kanal blokorlerinin inkiibasyonundan sonra tekrarlandi. Pravastatin, onceden kasilmis sigan torasik
aort halkalarinda konsantrasyona bagimli bir gevseme gosterdi (p<0,001). Endotelin ¢ikarilmasi, L-NAME uygulamasi ve
indometazin inkiibasyonu, pravastatinin vazorelaksan etki diizeyini anlamli Olglide azaltti (p<0,001). Pravastatin kaynakl
vazorelaksasyon seviyeleri, TEA, 4-Aminopiridin, XE-991, dorsomorfin ve anandamid uygulamalarindan sonra anlamli Slgiide
azald: (p<0,001). Gliburid ve baryum kloriir uygulamalar1 pravastatinin vazorelaksan etki diizeyinde istatistiksel olarak anlaml bir
degisiklige neden olmadi (p=1,000). Pravastatin sigan torasik aortunda belirgin bir vazorelaksan etkiye sahiptir. Pravastatinin
vazorelaksan etkisinde saglam endotel, nitrik oksit, prostanoidler, AMPK ve potasyum kanallart (BKca, SKca, Kv ve Kp, kanallarr)
rol oynamaktadir.

Anahtar Kelimeler: Aort, Endotelyum, Kolesterol, Nitrik oksit, Potasyum

Abstract: This study aimed to determine the functional effects and mechanisms of action of pravastatin, a cholesterol-lowering
drug, in rat thoracic aorta. Vessel segments isolated from the thoracic aortas of male Wistar Albino rats were placed in chambers
within an isolated tissue bath system. The resting tension was set to 1 g. After an equilibration period, the thoracic aorta rings were
contracted with 10" M phenylephrine. Once a steady contraction was obtained, cumulative pravastatin (10°-10 M) was applied to
the vascular rings. To identify the vasoactive effect mechanisms of pravastatin, the specified experimental protocol was repeated
after incubation with specific signaling pathway inhibitors and potassium channel blockers. Pravastatin showed a concentration-
dependent relaxation in precontracted rat thoracic aorta rings (p<0.001). The vascular relaxant effect levels of pravastatin were
significantly reduced by removal of the endothelium, L-NAME application, and indomethacin incubation (p<0.001). Pravastatin-
induced vasorelaxation levels were also significantly reduced following TEA, 4-Aminopyridine, XE-991, apamin, dorsomorphin,
and anandamide administrations (p<0.001). However, applications of glyburide and barium chloride did not cause a statistically
significant change in the vasorelaxant effect level of pravastatin (p=1.000). Pravastatin has a prominent vasorelaxant effect in rat
thoracic aorta. Intact endothelium, nitric oxide, prostanoids, AMPK, and potassium channels (BKca, SKca, Kv, and Kz, channels)
play a role in the vascular relaxant effect of pravastatin.

Keywords: Aort, Endothelium, Cholesterol, Nitric oxide, Potassium
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Pravastatin ile Uyarilan Vaskiiler Gevseme

1. Giris
Kardiyovaskiiler hastaliklar, diinya
genelindeki ~ Oliimlerin ~ 6nde  gelen
nedenlerinden  birisidir ~ (1).  Statinler,

iskemik inme, koroner arter hastaligi ve
ateroskleroz gibi yaygin kardiyovaskiiler
hastaliklarin altinda yatan 6énemli bir neden
olan hiperkolesterolemi i¢in en etkili tedavi

gjanlarindan  biridir  (2,3).  Statinler,
kolesterol  sentezindeki hiz  simirlayict
basamak olan  3-hidroksi-3-metilglutaril

koenzim A (HMG-KoA) rediiktaz enzimini
inhibe ederek diisiik yogunluklu lipoprotein
(LDL) kolesterol ve trigliserid seviyelerini
etkili bir gsekilde azaltirken yiiksek
yogunluklu lipoprotein (HDL) kolesterol
seviyelerini  hafifce  arttirirlar  (2,4).
Kolesterol diigiiriicii etkilerinin yani sira,
statinler ayn1 zamanda pleiotropik etkiler
olarak bilinen bir¢ok diger faydali etkiye de
sahiptir (5-8). Bu etkiler, anti-inflamatuar ve

antitrombotik etkiler, aterosklerotik
plaklarin stabilitesini arttirma, oksidatif
stresi azaltma, endotel disfonksiyonunu
iyilestirme  ve  nitrik  oksit (NO)
biyoyararliligin1 arttirma gibi etkileri igerir.
Statinlerin ~ bu  pleiotropik  etkileri,
kardiyovaskiiler sistemi olumlu yonde

etkilemektedir (5,6).

Vazorelaksasyon, statinlerin onemli bir
pleiotropik etkisidir (9,10). Literatiirdeki
calismalar, baz1 statin grubu ilaglarin gesitli
arteriyel vaskdiler yataklarda
vazorelaksasyona neden oldugunu
bildirmistir (11-13). Sénmez Uydes-Dogan
ve ark. pravastatin, atorvastatin ve
serivastatinin  sican  torasik  aortunda
vazorelaksan  olarak  etkili  oldugunu
bildirmistir.  Arastirmacilar, NO sinyal
yolaginin ve prostanoidlerin  statinlerin
damar gevsetici etki mekanizmasinda rol
oynadigimi gostermistir (13). Yakin tarihli
bir calismada, simvastatinin si¢an torasik

aortunda vazorelaksasyonu uyardig1
belirlenmistir.  NO  sinyal  yolagimin
aktivasyonunun  yani  sira, potasyum
kanallarmin  aktivasyonu ve  kalsiyum
kanallarimin inhibisyonu gibi
mekanizmalarin simvastatin ~ kaynakli
vazorelaksasyona katkida  bulundugu

gosterilmistir (14). Ancak, statinlerle ilgili
vazokonstriktor etki bildiren bir ¢alisma da
vardir. Pérez-Guerrero ve ark. Simvastatinin
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sigan aortunda vazokonstriksiyona neden
oldugunu ileri siirmiigtiir (15).

Esansiyel hipertansiyon, ateroskleroz ve
kalp yetmezligi gibi toplumda yaygin olarak
goriilen kardiyovaskiiler hastaliklar vaskiiler
diiz kasin artmus aktivitesi ile iliskilidir.
Morbidite ve mortalitenin ¢ok onemli birer
sebebi olan bu kardiyovaskiiler hastaliklarin
etkin tedavisi zor ve maliyetlidir. Yeni diiz
kas gevsetici ajanlarin kesfinin yanm sira
daha eski ilaglarm diiz kas gevsetici
etkilerinin belirlenmesi bu hastaliklan etkili
bir sekilde tedavi edebilecek yeni ilaglarin
bulunmas: i¢in ¢ok Onemlidir. Statinlerin
vaskiiler fonksiyonel etkileri ile iligkili
olarak daha onceki ¢alismalarda elde edilen
veriler oldukga sinirlt ve celiskilidir. Ayrica,
statinlerin etki mekanizmalarinda ilag tipine
bagli olarak degiskenlik gbzlemlenmigtir
(10,13). Pravastatin, klinikte kullanimi olan
onemli statinlerden bir tanesidir.
Pravastatinin vaskdiler fonksiyonlar
iizerindeki etkileri ve etki mekanizmalari
bugiine kadar kapsaml olarak
calisilmamigtir. Bu ¢aligmada, pravastatinin
sigan torasik aortundaki vaskiiler
kontraksiyon ve relaksasyon fonksiyonlari
tizerindeki etkilerinin ve etki
mekanizmalarinin belirlenmesi
amaclanmustir.

2. Gere¢ ve Yontem
Etik onay ve deney hayvanlart

Bu calisma icin Bursa Uludag Universitesi
Hayvan Deneyleri Yerel Etik Kurulundan
etik onay alindi (Tarih: 07.06.2022, Sayi:
2022-08/07). Caligmada, 250-300 gram
agirhigindaki 10 adet Wistar Albino erkek
sigan kullanildi.

Izole organ banyosu deneyleri

Hayvanlar anestezi olmadan dekapite edildi
ve torakoabdominal bolgeleri agilarak
torasik aort dokulart dikkatlice izole edildi.
Izole edilen torasik aort dokulari Petri
kaplarinda bulunan buzdolabi
soguklugundaki Krebs soliisyonu igerisine
yerlestirildi. Dokularin gevresindeki
periferik yag ve bag dokular1 temizlendi.
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Daha sonra 4 mm boyutunda vaskiiler
halkalar elde edildi.

Calismada kullanilan Krebs soliisyonu (2,5
mM CaCl,-2H,;0, 1,2 mM KH,PO,, 11 mM
Celeoe'Hzo, 25 mM NaHCO3, 4,8 mM
KCI, 1,2 mM MgSO,-7H,0, ve 118 mM
NaCl) ve %95 O, ve %5 CO, karisim ile
stirekli olarak gazlandirildi. Sicaklik 37°C'de
sabit tutuldu ve torasik aort halkalar1 20
ml'lik banyo bolmelerindeki diizeneklere
(MAY 10BS99, Commat Ltd., Ankara,
Tirkiye) yerlestirildi. Sistemdeki pH 7.4
olarak sabit tutuldu. Bazal vaskiiler gerim 1
gram olarak ayarlandiktan sonra izometrik
kuvvet transdiiserleri (SS12LA  force
transducer, BIOPAC Systems, Inc., Aero
Camino, ABD) araciligiyla vaskiiler gerim
degerleri siirekli olarak kaydedildi. 90
dakikalik dengelenme periyodunun ardindan
ilag uygulamalar1 yapildu.

Torasik aort halkalari, doz-yanit egrilerini
olusturmak amaciyla, 10® M fenilefrin veya
60 mM potasyum kloriir (KCI) uygulanarak
kasildi.  Stabil bir kasilma  yamiti
saglandiktan sonra torasik aort halkalarina
kiimiilatif olarak 6n deneylerde belirlenen
pravastatin konsantrasyonu (108-10* M)
uygulandi. Pravastatinin vaskiiler
fonksiyonel etki mekanizmalarini belirlemek
icin spesifik sinyal yolak inhibitorleri ve
potasyum kanal blokorleri kullanildi. Bu
inhibitérler ve blokérler, fenilefrinden 30
dakika once uygulandi. 30 dakikalik
inkiibasyondan sonra vaskiiler halkalara
fenilefrin (10°® M) ile 6n kasilma uygulandi.
Stabil bir kasilma yanit1 saglandi ve
ardindan kiimiilatif olarak pravastatin (10°-
10" M) uygulandi.

Deneylerden 6nce endotel saglamligi 10° M
fenilefrin ile kasilan damarlarda 10° M
asetilkolin ile elde edilen gevseme yanitinin
%80°den biiyilk olmasi ile teyit edildi.
Pravastatinin vazoaktif etkilerinde endotelin
rolini  belirlemek icin baz1  damar
halkalarinin endotel yiizeyi hafifce ovuldu
ve endotel ¢ikarildi. 10° M fenilefrin ile 6n
kasilmadan sonra asetilkolin (10° M)
gevseme yanitinin  %10'dan az olmasi
endotelin ¢ikarilmis oldugunu gosterdi.

Elde edilen vaskiiler gerim degerleri, izole
organ banyosu sistemi (BIOPAC MP36,
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Santa Barbara, CA, ABD) ile entegre
bilgisayar yazilimi ile analiz edildi.
Fenilefrin (10° M) kaynakli maksimum
kasilma %100 olarak kabul edildi. Bu deger
lizerinden ilag uygulamalar1 sonrasindaki
gerim degerlerinin ylizdesi hesaplandi.

Taclar
Fenilefrin, asetilkolin, tetraetilamonyum
(TEA; yiksek iletkenlikli ~Ca**-aktive

edilmis K* kanal blokérii), No-Nitro-L-
arginin metil ester (L-NAME; endotelyal
nitrik oksit sentaz (eNOS) inhibitorii),
indometazin (siklooksijenaz (COX) 1/2
inhibitorii), apamin (kiigiik iletkenlikli Ca®*
ile aktive olan K* kanal blokérii), anandamid
(2 porlu K* kanal blokérii), gliburid (ATP'ye
duyarlh K" (Karp) kanal blokérii), 4-
Aminopiridin (voltaj kapili K™ (Ky) kanal
blokdrii) dorsomorfin (adenozin
monofosfatla aktive olan protein kinaz
(AMPK) inhibitorii), baryum kloriir (BaCly;
iceri dogrultucu K* kanal blokérii) ve
pravastatin Sigma-Aldrich'ten (St. Louis,
Missouri, ABD) satin alindi. Fenilefrin (10
M), asetilkolin (10° M), L-NAME (10* M),
TEA (10 mM), apamin (100 nM), BaCl; (30
uM) ve pravastatin (10°-10* M) distile suda
¢oziildii. indometazin (5 uM), gliburid (10
uM), dorsomorfin (10 pM) ve anandamid
(10 puM), dimetilsiilfoksit (DMSO) iginde
¢oziildii. Tlag dozlar literatiideki ¢alismalara
gore belirlendi (16,17). DMSO'nun nihai
konsantrasyonu, sonuglari istatistiksel olarak
anlamli 6l¢ilide etkilemedi. Kullanilan ilaglar
fenilefrin ile elde edilen kasilma yanitini
istatistiksel ~ olarak  anlamli  diizeyde
etkilemedi.

Istatistiksel analiz

Sonuclar ortalamatstandart sapma olarak
ifade edildi. Istatistiksel analiz i¢in IBM
SPSS v.23.0 paket programi (IBM Corp.
Released 2015. IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM
Corp.) kullanildi. Iki bagimsiz grubun
istatistiksel karsilastirmas: i¢in bagimsiz
orneklem  t-testi  uygulandi. Coklu
gruplardaki karsilastirmalar icin tek yonlii
ANOVA ve ardindan Bonferroni post hoc
testi uygulandi. P<0,05 degerleri istatistiksel
olarak anlaml1 kabul edildi.
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3. Bulgular

Sican torasik aortundaki pravastatin ile
uyarilan vazorelaksasyon

Calismanin ilk asamasinda pravastatinin
sican torasik aort halkalarindaki vaskiiler
fonksiyonel etkileri ve bunun endotel ile
iliskisi arastirildi. 10° M fenilefrinin neden
oldugu maksimum gerim %100 olarak kabul
edildi. Pravastatin (10°-10* M) tek basma
uygulandiginda bazal damar gerimi {lizerinde
istatistiksel olarak anlamli bir degisiklik
olusturmadi (p>0,05). Pravastatin
uygulamas:  (10%-10" M), fenilefrin ile
onceden kasilmis sigan torasik aortasinda
konsantrasyona bagimli bir vazorelaksan
etki ile sonuglandi (p<0,001). Kiimiilatif
pravastatin uygulamasindan sonra ortalama
gerim degeri %16,14+4,34 idi. Maksimum
vazorelaksasyon seviyesi yaklasik %84
olarak gergeklesti (Sekil 1A). Damarlarin

endotelinin cikarilmast, pravastatinin
vazodilator etki seviyesini onemli Olglide
azaltti. Endotelsiz damar halkalarinda

kiimiilatif pravastatin uygulamasindan sonra
ortalama gerim degeri %83,20+12,27 ve
maksimum vazorelaksasyon seviyesi
yaklasik %17 olarak bulundu (Sekil 1B). Bu
veriler, pravastatinin damar gevsetici
mekanizmasinin  biiyiilk Olglide  endotel
bagimli olduguna isaret etti.

Sigan torasik aortundaki pravastatin ile
uyarilan vazorelaksasyonun mekanizmalari:
Endotel ve iligkili faktorlerin rolii

Caligmanin bir sonraki adimi, pravastatinin
vazoaktif mekanizmalarmin daha fazla
arastirilmasini igeriyordu. Ik olarak, endotel
aracili mekanizmalarin muhtemel etkileri
arastirildi.  Pravastatinin  vazodilatér etki
seviyesi, NOS inhibitorii L-NAME ile
inklibasyondan sonra istatistiksel anlamh
olarak azaldi (maksimum dozda p<0,001)
(Sekil 1C). Kiimiilatif ~ pravastatin
uygulamasindan sonra ortalama gerim
degeri %59,72+7,85 idi. COX inhibitori
indometazin inkiibasyonu da pravastatinin

vazodilator etkisinde istatistiksel olarak
anlamli  bir azalmaya neden oldu
(maksimum dozda p<0,001) (Sekil 1D).

Kiimiilatif pravastatin uygulamasindan sonra
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ortalama gerim degeri %54,68+6,66 idi. Bu
bulgular, NO sinyal yolaginin ve
prostaglandinlerin  pravastatin  kaynakl
vazorelaksasyona dahil oldugunu gosterdi.

Sican torasik aortundaki pravastatin ile
uyarian vazorelaksasyonun mekanizmalari:
Potasyum kanallarinin rolii

Pravastatinin ~ damar  gevsetici  etki
seviyesinin, potasyum Kkloriir (60 mM) ile
onceden kasilmis damar halkalarinda 6nemli
Olcide  azaldigr  belirlendi. Kiimiilatif
pravastatin uygulamasindan sonra ortalama
gerim degeri %82,36+11,31 idi ve potasyum
kloriir ile onceden kasilmis damar
halkalarindaki maksimum gevseme seviyesi
yaklasik %18 olarak bulundu (Sekil 2). Bu
veri potasyum kanal aktivasyonunun
pravastatinin vazorelaksan etki
mekanizmasina dahil oldugunu gosterdi.
TEA, 4-Aminopiridin, apamin ve anandamid
sigan torasik aortundaki pravastatinin
vaskiiler gevsetici etkisinde istatistiksel
olarak anlamli diizeyde azalmaya neden oldu
(tiim gruplarda maksimum dozda p degerleri
<0,001) (Sekil 3A-D). Bunun aksine,
gliburid ve BaCl, pravastatin kaynakl
vazorelaksasyon seviyelerinde istatistiksel
olarak anlaml degisiklige neden olmadi
(tim gruplarda p=1,000). Bu bulgular,
potasyum kanal aktivasyonunun (BKc,,
SKea, Ky ve Ky, kanallari) pravastatinin
damar gevsetici etkilerinde rol oynadigini
gosterdi.

Sigan torasik aortundaki pravastatin ile
uyarian vazorelaksasyonun mekanizmalari:
AMPK sinyal yolaginin rolii

Son olarak AMPK sinyal yolaginin
pravastatinin vazorelaksan etkisine dahil
olup olmadigi arastirildi. AMPK inhibitorii

dorsomorfin, kiimiilatif pravastatin
uygulamasindan sonra ortalama
%56,48+8,32'lik  bir gerim degeri ile
pravastatinin vazodilator etki seviyesini

onemli Olgiide azaltti (maksimum dozda
p<0,001) (Sekil 4). Bu veri, AMPK sinyal

yolaginin pravastatin kaynakli
vazorelaksasyona katkida bulundugu
gosterdi.
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Sekil 1: A. Endoteli saglam (E+) si¢an torasik aortunda pravastatinin konsantrasyona bagimli damar gevsetici etkisi.
B. Endoteli ¢ikarilmis (E-) sican torasik aortunda pravastatinin konsantrasyona bagimli damar gevsetici etkisi. C. L-
NAME inkiibasyonunun pravastatin aracili vazorelaksasyon iizerindeki etkisi. D. Indometazin inkiibasyonunun
pravastatin aracili vazorelaksasyon {izerindeki etkisi. Her grupta n=8. *: p<0,05. *: p<0,001. E+: Endoteli saglam. E-:
Endoteli gikarilmus.
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Sekil 2: Pravastatinin yiiksek potasyum kasilmasi iizerine etkisi. n=8. *: p<0,05. *: p<0,01. KCI: potasyum kloriir.
E+: Endoteli saglam.
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Sekil 3: A. TEA inkiibasyonunun pravastatin aracili vazorelaksasyon {izerindeki etkisi. B. Apamin inkiibasyonunun
pravastatin aracili vazorelaksasyon iizerindeki etkisi. C. 4-Aminopiridin inkiibasyonunun pravastatin aracilt
vazorelaksasyon tizerindeki etkisi. D. Anandamid inkiibasyonunun pravastatin aracili vazorelaksasyon iizerindeki
etkisi. n=8. *: p<0,01. *: p<0,001. E+: endoteli saglam. TEA: tetractilamonyum. 4-AP: 4-Aminopyridine.
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Sekil 4: Dorsomorfin inkiibasyonunun pravastatin aracili vazorelaksasyon iizerindeki etkisi. n=8. * p<0,01. *:
p<0,001. E+: Endoteli saglam.
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4. Tartisma ve Sonug

Bu c¢alisma, pravastatinin 6n kasilma
uygulanmig  sigan  torasik  aortunda
gevsemeye neden oldugunu gostermistir.
Pravastatinin damar gevsetici etkisine biiyiik
Olciide endotele bagimli mekanizmalarin
aracilik ettigi belirlenmisgtir. Ayrica sunulan
calisma, pravastatinin damar gevsetici
etkisinin, NO sinyal yolagi, prostanoidler,
AMPK sinyal yolagi ve vaskiiler diiz kas
hiicrelerinde bulunan ¢esitli potasyum kanal
alt tiplerinin aktivasyonu gibi kompleks
mekanizmalarla meydana geldigini
gOstermistir.

Literatiirdeki son ¢alismalar, statinlerin ¢ok
cesitli  pleiotropik etkilerinin  oldugunu
diisiindiirmektedir (5,8). Bu etkilerin en
onemlilerinden birisi statinler tarafindan

vaskiiller diiz  kas  kasilma-gevseme
yanitlariin diizenlenmesidir (9,10).
Statinlerin vazoaktif etkileri ile iliskili

calismalarin birinde, simvastatinin sigan

torasik aortunda kontraksiyona neden
oldugu bildirilmis olup, simvastatinin
indiikledigi vaskiiler kontraksiyonun

endotelin uzaklastirilmas: ve NO sentezinin
inhibisyonu ile arttig1 saptannustir (15). Ote
yandan, bir¢ok statinin vaskiiler diiz kasin
gevsemesini indiikledigi One siiriilmiistiir
(9,10,13). Onceki calismalarda atorvastatin,
serivastatin, lovastatin, pravastatin,
fluvastatin ve rosuvastatin gibi bazi
statinlerin si¢an torasik aortu ve mezenterik
arteri gibi c¢esitli damarlarda diiz kas
gevsemesini uyardigi bildirilmigtir (9-13).
Bu  calismalar, pravastatin = kaynakli
vazorelaksasyonun altinda yatan
mekanizmalar olarak NO sinyal yolagimi ve
prostanoidleri vurgulamaktadir. Ancak daha
onceki calismalar, vaskiiler diiz Kkas
hiicrelerinde eksprese edilen tiim potasyum
kanal alt tiplerinin pravastatin aracili
vazorelaksasyondaki rollinii kapsamli bir
sekilde aragtirmamistir. Ayrica, pravastatin
aracili vazorelaksasyonda AMPK sinyal
yolaginin aktivasyonunun roliinii arastiran
bir c¢alismaya rastlanmamigstir. Mevcut
aragtirmanin  bulgulari, pravastatin ile
indiiklenen vazorelaksasyonun, NO sinyal
yolagi, prostanoidlerin aktivasyonu gibi
endotel iligkili mekanizmalarin ve AMPK
sinyal yolagmin uyarilmasimin yani sira
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BKca, SKca, Ky Ve Ky, gibi gesitli potasyum
kanallariin aktivasyonu Yyoluyla meydana
geldigini ilk kez gostermistir.

Pravastatinin fenilefrin ile 6nceden kasilmig

vaskiiler  halkalara  kiimiilatif = olarak
uygulanmasi 6nemli diizeyde bir damar
gevsetici  etki  saglamistir. Bu damar

orneklerindeki maksimum gevseme seviyesi
yaklastk % 84 olarak bulunmustur.
Endotelin c¢ikarilmasindan sonra
pravastatinin indiikledigi damar gevsetici
etki biiyiikk Ol¢iide azalmigtir. Endotelden
arindirilmis vaskiiler halkalarda yaklasik %
17'lik bir maksimal vazorelaksan diizeyi
belirlenmistir. Bu bulgu, pravastatin aracili
sigan torasik aort gevsemesinin biiyiik
Olciide endotele bagimli mekanizmalar
araciligiyla meydana geldigini
gostermektedir. Daha onceki caligmalarda
statinlerin vaskiiler fonksiyonel etkilerine ve
etki mekanizmalarma dair ¢eliskili sonuglar
elde edilmistir. Statinlerin izole damarlarda
gevsemeye neden oldugu biyiik Olciide
kabul gormiisse de, bu etkinin endotele
bagimliligi konusunda farkli bulgular elde
edilmigti. ~ Ornegin,  lovastatin  ve
fluvastatinin endotelden bagimsiz
mekanizmalarla  etki  gosterdigi  One
strilmiistir ~ (10,12).  Bunun  aksine,
atorvastatin, pravastatin ve serivastatinin ise
biiyiik Olciide endotele bagimh
mekanizmalarla etki gosterdigi bildirilmistir
(13). Bazi c¢arastirmacilar serivastatinin
sican aortundaki damar gevsetici etkisinin
endotelden bagimsiz oldugu one siirerken,
bazilar1 bu etkinin endotele bagimlh
oldugunu rapor etmistir (10,13). Sunulan
calismanin verileri, pravastatin aracili sigan
torasik aort gevsemesinin biiyiik Olglide
endotele baglimli oldugunu gostermektedir.
Bu sonug daha onceki pravastatin ile iligkili
verilerle tutarlilik géstermektedir. Bununla
birlikte, daha 6nceki bir ¢aligmada endotelin

uzaklastirilmas1  sonrasinda pravastatinin
vaskiiler gevsetici etkisi yaklasik olarak
yarist diizeyine inmistir (13). Sunulan
calisma ise vazorelaksasyon seviyesindeki
diisiisiin daha fazla oldugunu
gostermektedir. Bu sonu¢ pravastatinin
vazorelaksan etkisindeki endotele
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bagimliligin  ¢ok daha biiyiikk oranda
oldugunu diistindiirmektedir.

Pravastatin  aracili  vazorelaksasyonun
endotelyal bagimliligin1 gosterdikten sonra,
endotel kaynakli faktorlerin, &zellikle
eNOS/NO sinyal yolagi ve
vazorelaksasyona aracilik ettigi bilinen

prostasiklin gibi prostanoidlerin muhtemel

rolleri arastirilmistir (18). Onceki
calismalarda, NO sinyal yolag1 ve
prostaglandinlerin sican aortundaki

pravastatin, atorvastatin, serivastatin,
simvastatin ve rosuvastatin gibi ilaglarin
vazodilator etkilerine katkida bulundugu
gosterilmistir (9,11,13). Mevcut ¢alismada,
sirastyla NO sinyal yolagi ve prostanoidlerin
katkistm1  degerlendirmek  igin  eNOS
inhibitérii L-NAME ve COX 1/2 inhibitorii
indometazin kullanilmgtr. L-NAME
inkiibasyonundan sonra pravastatin kaynakli
vazorelaksasyonun  maksimum  seviyesi
yaklasik % 40 olarak belirlenmistir.
Pravastatinin maksimum damar gevsetici
etki seviyesi, indometazin inkiibasyonundan
sonra yaklasik % 45 olacak sekilde
azalmigtir. Bu ¢alismanin bulgulari, hem NO
sinyal yolaginin hem de prostanoidlerin
pravastatin aracili vazorelaksasyona katkida
bulundugunu  gostermektedir.  Bununla
birlikte, NO sinyal yolaginin inhibisyonunun
etkisinin hafifce daha yiiksek olmasina
karsin her iki inhibitoriin etki diizeyleri
benzerlik gostermistir. Sonmez Uydes-
Dogan ve ark.’1in ¢aligmasinda da benzer bir
etki gozlenmistir (13). Bu arastirmacilar
mevcut ¢alismadan farkli olarak inhibitorleri
kombine olarak da uygulamis ve bu
durumda inhibitor etki diizeyinin arttigini
rapor etmistir.

Potasyum  kanallarinin  aktivasyonunun
vaskiiler diiz kas hiicrelerinde
hiperpolarizasyona neden oldugu ve hiicre
icine kalsiyum girisini inhibe ederek diiz kas
gevsemesine neden oldugu bilinmektedir
(19,20). Son yillarda yapilan ¢aligmalarda da
potasyum kanal aktivasyonunun vazoaktif
maddelerin etki mekanizmasinda kritik rol
oynadigi  bildirilmektedir (21,22). Bu
nedenle, vaskiiler diiz kas hiicrelerinde yer
aldig1 bildirilen bes potasyum kanali alt
tlplnln (KATP; Ky, sz, Kir ve KCa)
pravastatin aracili vazorelaksasyona katilip
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katilmadig: arastirilmistir. Damarlarin secici
potasyum kanal blokdrleri ile 30 dakikalik
inkiibasyonlarin1 takiben Vvazorelaksasyon
tizerindeki etkileri degerlendirilmistir. BKc,
kanal blokorii TEA, SKc, kanal blokori
apamin, Ky kanal blokérii 4-AP ve Ky, kanal
blokdrii anandamid ile inkiibasyondan sonra
pravastatinin damar gevsetici etki diizeyinin
onemli Olciide azaldigi belirlenmistir.
Bununla birlikte, damar gevsetici etki, Kir
kanal blokori BaCl, ve Katp kanal blokori
gliburid uygulamasindan anlamli diizeyde
etkilenmemistir. Bu nedenle, mevcut
verilerle, pravastatinin vazoaktif etkilerine
aracilik eden potasyum kanal alt tiplerinin
BKcas SKea, Ky ve Ky, kanallart oldugu
sonucuna ulasilmistir.

Onceki calismalar, statinlerin vazoaktif
etkilerine potasyum kanallarinin katkist
hakkinda smirlhh  ve geligkili  veriler
saglamistir. S6nmez Uydes-Dogan ve ark.
sigan torasik aortunda pravastatin,
atorvastatin ve serivastatinin vazorelaksan
etkilerinin endotele bagimli, NO aracili ve
prostanoidlerle iliskili oldugunu bildirdikleri
calismalarinda, Kap kanallarinin pravastatin
ve atorvastatin aracili vazorelaksasyon ile
iligkili olmadigini, ancak serivastatin aracili
vazorelaksasyonda rol oynadigini bulmustur
(13). Buna karsilik, sunulan ¢aligma
potasyum kanallarinin pravastatin kaynakl
vazorelaksasyondaki roliinii daha kapsaml
bir sekilde arastirmistir ve vaskiiler diiz kas
hiicrelerinde  bulunan  Kapp  kanallan
disindaki diger potasyum kanal alt tiplerinin
bazilarimin ~ pravastatinin ~ vazorelaksan
etkisine dahil oldugunu belirleyen ilk
calisma olmustur. Onceki ¢alismayla benzer
olarak Katp kanallariin gliburid ile blokaji
pravastatinin indiikledigi vazorelaksan etki
diizeyini degistirmemistir. Ote yandan,
BKca SKea, Ky, Ve Ky, kanallarinin blokaji
ile pravastatinin vazorelaksan etkisi onemli
Olgiide bloke olmustur. Mukai ve ark.
serivastatinin Ky kanallarini aktive ederek
sigan aortunu gevsettigini O6ne sirmiiglerdir
(10). Daha sonraki bir c¢alismada ise
rosuvastatinin ~ kafeterya  tarz1  diyet
uygulanan siganlarin aortunda endotel, NO,
prostaglandinler, K¢, kanallar1 ve Ky
kanallar1 yoluyla damar gevsemesine neden
oldugu bildirilmistir (9). Bu veriler, farklh
statinlerin farkli potasyum kanali alt tiplerini
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aktive edebilecegini gostermektedir. Mevcut
calisgmanin bulgulart Mukai ve ark.’in
calismasinin sonuglartyla kismen tutarli olsa
da, rosuvastatinin etki mekanizmasindan
farkli olarak pravastatin aracilt
vazorelaksasyona K, kanallarinin ve AMPK
sinyal yolaginin da katkisininin oldugu ilk
kez mevcut ¢alismada elde edilen verilerdir.

AMPK aktivasyonunun damar gevsemesi
iizerinde yararl etkileri oldugu
diisiiniilmektedir. Metformin ve Dbeta-
lapakon gibi baz1 etken maddelerin diiz kas
gevsetici etkilerinde AMPK sinyal yolagi
anahtar rol oynamaktadir (23-25). Statinlerin

patofizyolojik etkilerinde AMPK
fosforilasyonunun Oonemli oldugu
bildirilmistir (26,27). Atorvastatin

kullanilarak yapilan bir ¢aligmada statinlerin
in vivo ve in vitro olarak eNOS
fosforilasyonunu ve AMPK fosforilasyonu
yoluyla NO {iretimini uyardig1 belirlenmistir
(27). Bu veriler, statinlerin vaskiiler
fonksiyonel etkilerinin, AMPK sinyal yolagi
ile iliskili oldugunu gostermektedir. Mevcut
calismada, @ AMPK sinyal yolaginin
pravastatin kaynakli vazorelaksasyondaki
rolliini arasgtirmak igin AMPK inhibitorii
dorsomorfin inkiibasyonu uygulanmigtir. 30
dakikalik  dorsomorfin inkiibasyonundan
sonra, pravastatinin vaskiiler diiz kas
gevsetici etki seviyesinde onemli diizeyde
azalma  saptanmustir. Bu  bulgular,
AMPK'nin pravastatinin vazoaktif etkilerine
de katkida bulunan diger bir sinyal yolag
oldugunu disiindiirmektedir.  Bildigimiz
kadariyla bu, AMPK'nin statinlerin vaskiiler
fonksiyonel etki mekanizmalarindaki roliinii
gosteren ilk ¢aligmadir.

Sonu¢ olarak, bu ¢alismanin bulgular
pravastatinin si¢an torasik aortunda onemli
diizeyde vazorelaksasyona neden oldugunu
gostermektedir. Nitrik oksit sinyal yolagi ve
prostanoidler ~ gibi  endotele  bagimli
faktorlerin yani sira AMPK sinyal yolagi da
pravastatinin vaskiiler diiz kas gevsetici
etkisinde oOnemli bir rol oynamaktadir.
Ayrlca, BKCaa SKCa, KV ve sz glbl
potasyum kanallarinin bazi alt tiplerinin
aktivasyonu pravastatinin damar gevsetici
etkisine katkida bulunmaktadir. Sunulan
calismanin bulgulari, pravastatinin
kolesterol ddstiriicii etkisinin yan1 sira
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vazorelaksasyona neden olarak
hiperlipidemiye eslik edebilen
hipertansiyon,  ateroskleroz  ve  kalp

yetmezligi gibi hastaliklarda yararli etkiler
saglayabilecegini diigiindiirmektedir. Daha
ileri diizeyde klinik calismalarla elde edilen
veriler desteklenmelidir.
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Comparison of Spine Posture, Mobility and Body Image Perception in Healthy and Primary
Dysmenorrhea Women
Saglikli ve Primer Dismenoreli Kadinlarda Spinal Postiir, Mobilite ve Beden Imaji1 Algisinin
Karsilastirilmasi
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Abstract: The aim of this research was to compare spinal posture, mobility and body image perception between healthy women and
women with primary dysmenorrhoea. A total of 120 women, 57 healthy and 63 with Primary dysmenorrhoea, were included in the
study. The mean age of the participants was 22 years in the group with primary dysmenorrhoea and 21 years in the healthy group;
BMI results were 23.05 and 21.45, respectively. Participants' pain severity, attitudes towards menstruation and menstrual symptoms,
physical activity levels and body image perceptions were assessed with the corresponding questionnaires. Participants' spinal
posture and mobility were assessed with Spinal Mouse device. In our study, pain score of women with Primary dysmenorrhoea was
higher than healthy women (p<0.001). Sacrum-hip angle (p=0.005), inclination angle (p=0.014) and mobility of these regions
((p=0.006), (p=0.001)) were lower in the Primary dysmenorrhoea group compared with the healthy group. Menstrual symptoms
were more severe in women with Primary dysmenorrhoea (p<0.001) and their attitudes towards menstruation were more negative
(p=0.013, p=0.003, p=0.034, p=0.023, p<0.001, p<0.001). Physical activity levels (p=0.294) and body image perceptions of Primary
dysmenorrhoea and healthy women were similar (p=0.225). As a result we found that the spinal posture and mobility of women
with Primary dysmenorrhoea differed negatively from healthy women and that they approached menstruation cognitively worse.
These results may be important for women with Primary dysmenorrhoea to be aware of their own bodies. We think that women with
Primary dysmenorrhoea should be educated about this issue.

Keywords: Primary Dysmenorrhea, Pain, Spinal Mouse, Posture, Spinal Mobility

Ozet: Bu arastirmanin amaci, saglikli kadmlar ile Primer dismenoreli kadinlar arasinda spinal postiir, mobilite ve beden imaji
algisim karsilagtirmakti. Calismaya 57 saglikli ve 63 Primer dismenoreli olmak iizere toplam 120 kadin dahil edildi. Katihimecilarin
yas ortalamasi Primer Dismenoreli grupta 22, saglikli grupta 21 iken; VKI sonuglari sirasiyla 23.05 ve 21.45 olarak &lgiildii.
Katilmeilarin agn siddeti, menstriiasyon ve menstriiel semptomlara yonelik tutumlan, fiziksel aktivite diizeyleri ve beden imaji
algilar1 ilgili anketlerle degerlendirildi. Katilimeilarin omurga durusu ve hareketliligi Spinal Mouse cihazi ile degerlendirildi.
Calismamizda primer dismenoresi olan kadinlarin agr1 skoru saglikli kadinlara gore daha yiiksekti (p<0.001). Sakrum-kalga agisi
(p=0.005), inklinasyon ag1s1 (p=0.014) ve bu bélgelerin mobilitesi ((p=0.006), (p=0.001)) Primer dismenore grubunda saglikl: gruba
gore daha diisiiktii. Menstriiel semptomlar Primer dismenoreli kadinlarda daha siddetliydi (p<0.001) ve Primer dismenoreli
kadinlarin menstriiasyona yonelik tutumlart daha olumsuzdu (p=0.013, p=0.003, p=0.034, p=0.023, p<0.001, p<0.001). Primer
dismenoreli ve saghkli kadnlarmn fiziksel aktivite diizeyleri (p=0.294) ve beden imaji algilari benzerdi (p=0.225). Arastirmanin
sonucunda, Primer dismenoreli kadinlarin omurga durusu ve hareketliliginin saglikli kadinlardan olumsuz yonde farkli oldugunu ve
menstriiasyona biligsel olarak daha kotii yaklastiklarini bulduk. Bu sonuglar Primer dismenoresi olan kadinlarin kendi bedenlerinin
farkinda olmalari i¢in 6nemli olabilir. Primer dismenoresi olan kadinlarin bu konuda egitilmesi gerektigini diigiiniiyoruz.
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1. Introduction

Primary dysmenorrhoea (PD) is a condition
that occurs in women during their
reproductive years and is associated with
severe, cramping abdominal pain and some
systemic symptoms (1, 2). The pathological
mechanism of PD is thought to be related to
excessive levels of a hormone called
Prostaglandin (PG) in the uterus (2).

In PD, PG is known to spread to the
intrapelvic organs and cause Systemic
symptoms (3). PD caused by PG can affect
the lumbopelvic structure by causing
systemic symptoms in the pelvic organs and
other soft tissues (4). Curvatures in the spine
are natural but not fixed. It can be displaced
due to various symptoms. There is a limited
amount of research on the fact that systemic
symptoms and pain may linked with spinal
displacement (5, 6).

The physical activity may change the
symptoms of PD. The endorphin level, local
blood flow of pelvic area and pain relieving
mediators may increase during physical
activity or exercise (7). This may effect the
severity of menstrual pain. Some studies
found a relation between physical activity
and dysmenorrhoea, while others couldn't

8).

Posture, head posture and upper and lower
extremity posture are among the factors that
influence body image. Good posture and
exercise promote a positive body image (9).

The structure of body image is
multidimensional and focuses on an
individual's body weight, shape and

satisfaction with their appearance (10).
Excessive worry about pain, disease or
injury, negative feelings about the body are
associated with anxiety (11). In a study
examining  the relationship  between
dysmenorrhoea and body dissatisfaction,
body dissatisfaction of adolescents with
severe dysmenorrhoea was found to be
much  higher than women  without
dysmenorrhoea and women with mild-
moderate dysmenorrhoea (12).

In the literature, the number of studies
investigating spinal posture and mobility in
women with PD is limited and the results are
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variable. The number of studies examining
the effect of PD on body image is few and
generally qualitative. The aim of our study
was to compare spinal posture, spinal
mobility and body image perception
between healthy women and women with
PD.

2. Materials and Methods

2.1 Study Design

This case-control study included healthy
(asymptomatic) women and women with
PD. Participants were found by snowball
sampling method. The permission for the
study was obtained from the Clinical
Research Ethics Committee of Bolu Abant
Izzet Baysal University Hospital (Decision
No: 2020/192, Decision Date:25.08.2020).
An Informed Consent Form was applied to
the women included in the study.

2.2 Individuals

Inclusion criterias for both group were being
a nulliparous women aged 18-35 years,
being a volunteer, having a regular
menstrual cycle. Women with menstrual
pain severity between 1.1-10 according to
VAS in the last 3 months were included in
PD group and women with menstrual pain
severity between 0-1 according to VAS in
the last 3 months were included in healthy
group. Participants with PD were divided
into 3 groups according to pain intensity:
1.1-3: mild, 3.1-7: moderate, 7.1-10: severe
pain (13).

Exclusion criterias for both groups were
known gastrointestinal, urogynecological,
autoimmune,  psychiatric,  neurological
diseases or other musculoskeletal conditions,
those with spinal surgery and spinal
deformity, other chronic pain syndromes,
given  birth, Dbeing pregnant, using
intrauterine devices, undergone pelvic/spinal
surgery, using/used oral contraceptives or
antidepressant drugs in the last 6 months
before the study. Also the participants who
have a  pathological history  or
ultrasonography result indicating secondary
dysmenorrhoea, using alternative treatment
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methods and exercising
excluded from the study.

regularly were

2.3 Assessment

Participants'
waist/hip

age, height, body weight,
circumference,  menstruation
information, and  absenteeism  from
work/school within one cycle due to
dysmenorrhoea were recorded. Visual
Analogue Scale (VAS) was used for pain
assessment of the participants. A 10-
centimetre (cm) horizontal line was marked
as "0: no pain" and "10: severe pain" and the
participants were asked to mark the highest
pain intensity they felt in the last 3 months.
The Menstrual Attitude Questionnaire
(MAQ) was used to assess participants'
attitudes and behaviours during
menstruation. The MAQ consists of 5
subscales (Sub1,2,3,4,5): 'Menstruation as a
disempowering phenomenon' (MAQ Subl),
'‘Menstruation as an  uncomfortable
phenomenon' (MAQ Sub2), 'Menstruation as
a natural phenomenon' (MAQ Sub3),
'Anticipation of menstruation' (MAQ Sub4),
'Denial of the effects of menstruation’
(MAQ Sub5). A high score on a subscale
indicates a high level of thinking about that
subscale (14). The Menstrual Symptom
Questionnaire (MSQ) was used to assess
participants' menstrual symptoms. This scale
is divided into three sub-dimensions as
'‘Negative  effects/somatic ~ complaints’,
'Menstrual pain’, 'Methods of coping with
menstrual pain' and consists of a total of 24
items. The increase in mean score is directly
proportional to the severity of menstrual
symptoms (15). The participants' physical
activity levels were measured using the
International Physical Activity
Questionnaire-Short Form (IPAQ-SF). The
duration of vigorous and moderate exercise,
walking and sitting times in the last 7 days
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were recorded. Participants' total weekly
MET (Metabolic Equivalent of Task)
minutes were calculated by multiplying the
MET values of the activities by the duration
of the activity and the frequency of the
activity (number of days) (16). Participants'
body image was assessed using the Body
Image Scale (BIS). This scale, which
includes questions about a body part, organ
or organ function, consists of 40 questions.
A high score on the scale is directly
proportional to participants' positive body
image perceptions (17). Spinal postures,
spinal mobility and inclination angles of the
participants were evaluated with the Spinal
Mouse (SM) device. SM (ldiag, Voletswil,
Switzerland) is an electromechanical device
that can measure spinal curvatures in the
frontal and sagittal planes, is non-invasive,
does not emit radiation, and can transfer the
measured data to the software installed on
the computer via Bluetooth. The device
measures at a frequency of approximately
150 Hz and an accuracy of 1.13 mm (18).
The validity and reliability of this device
was investigated by Demir et al (17). SM
can measure 4 different values including
thoracic angle, lumbar angle, inclination
angle and sacrum-hip angle. These angles
were mesured in 3 positions:

Participants were asked to hold a relaxed,
free position with feet shoulder-width apart
and arms at the side (Figure 1).

Participants were asked to maximise flexion
of the trunk with the knees straight and the
feet stationary. They were told that they
could grasp their legs if needed (Figure 2).

Participants were asked to cross their arms
across their chest and maximise the
extension of their trunk with their knees
straight and feet stationary (Figure 3).
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Figure 3. Posture measurement in Maximum Extension Position

2.4 Statistical Analysis

Considering the similar studies (17-19) and
assuming that the difference between the
two groups has a medium effect size. It was
determined that a total of 114 people, with a
minimum of 57 in each group, should be
studied with 80% power and 5% margin of
error, using an effect size of 0.533. Sample
sizes were calculated using G-Power
3.0.10.Statistical analyses were performed
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using IBM SPSS v.21 software (Statistical
Package for the Social Sciences SPSS Inc,
Chicago, IL). For descriptive statistics, mean
and standard deviation or median and mode
were used for numerical variables and
number and percentage were used for
categorical variables. The ‘Shapiro-Wilks
test” was used for normality analysis of
distributions. The t-test was used in
independent groups for normally distributed
data, and the Mann-Whitney U test was used
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to compare data that did not show normal
distribution. In addition, the ‘Pearson
Correlation Coefficient’ test was used when
evaluating the  relationship  between
guantitative  variables. For  statistical
significance, the total Type-I error level was
used as 5%.

3. Results

The study was completed with 63 women
with PD and 57 healthy (asymptomatic)
women.

The comparison of the physical and

demographic characteristics of the study
participants is shown in Table 1. The mean
VAS score was higher in the PD group
(p<0.001) and the waist/hip ratio was lower
in the healthy group (p=0.024*) (Table 1).

Table 1. Comparison of physical and demographic characteristics of healthy and PD groups

Group

Healthy PD

(n=57) (n=63) P
Age (year) 22.0 (18.0 - 28.0) 21.0(180-340)  0.145 2=-1.458
BMI (kg/ m?) 23.05 (15.6 - 34.9) 21.45(15.8-32.4)  0.110 z=-1598
VAS Score (cm) 1.0(0.0-1.0) 7.3(3.0-10.0) <0.001* z2=9.539
walsUHip Ratio .79 (0.71 - 0.95) 0.77 (0.54-0.96)  0.024* z2=-2.265
(cm/cm)

(*P<0.05 statistically significant difference, n: Number of individuals, BMI: Body Mass Index, VAS: Visual Analogue
Scale, z: Mann Whitney U test)

Half of the PD group was taking medication
during menstruation, whereas none of the
healthy group was taking medication
(p<0.001). The duration of painful
menstruation (p<0.001), the number of days

on medication (p<0.001), the number of
medication intake (p<0.001) and the number
of days of absence from school/work
(p=0.002) were higher in the group with PD
(Table 2).

Table 2. Comparison of menstrual characteristics of healthy and PD groups

Groups
Healthy PD
(n=57) (%)  (n=63) (%)
<10 1(18) 0(0.0) 42 =3.260
10-12 16 (28.1) 14 (22.2)
Menarche Age 13 26 (45.6) 27 (42.9) 0515
14-18 12 (21.1) 20 (3L.7) :
> 18 2 (35) 2 (3.2)
< 21 days 3(5.3) 4 (6.3) x%=0.329
cength - of Menstrual - 51 35 days 53 (93.0) 57 (90.5) 0.849
Y >35days  1(L8) 2 (3.2)
Duration of 2-7days 52 (91.2) 57 (90.5) 0.887 x*=0.020
Menstruation > 7 days 5(8.8) 6 (9.5) '
o ves 0(0.0) 32 (50.8) X% =39.481
Medication Intake No 57 (100.0) 31 (49.2) <0.001*
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Duration of Painful 0.0 80 (1.0 - N t=19.601

Menstruation (year) 16.0) <0.0017
. 0.0 1.0(0.0-4.0) t=5.705

Days on Medication <0.001%*q
icati 0.0 1.0(0.0-8.0 t=4.962

Number of Medication ( ) <0.001%

Intake

0.0 0.0(0.0-30) 0002*  t=4283

Absenteeism from Work
or School (day)

(YThe Sign Test was used to test whether the values are equal to zero.* p<0.05 statistically significant difference, n:
Number of individuals, %: Percentage, t: Independent Sample t-test, y2: chi-square test)

Sacrum/hip angle (p=0.005) and inclination postures, sacrum/hip, thoracic, lumbar and
angle (p=0.014) values in the maximum inclination angles were similar (p>0.05)
flexion position were lower in the PD group (Table 3).

than in the healthy group. In all other

Table 3. Comparison of spinal posture scores between healthy and PD groups

Groups
Heathy PD
(n=57) (n=63)
17.68 £ 6.46 18.14 £8.11
Sacrum/Hip (°) 0.734 t=-0.340
45.98 £8.63 46.54 £9.95
Thoracic (°) 0.745 t=-0.326

Upright Position 350 (-54.0.7.0) 360  (-640;

Lumbar (°) 5.0) 0.952 z=-0.060
o 0.11 +2.86 1.01 £2.76
Inclination (°) 0.079 t=-1774
) 72.26 +13.79 65.46 £12.35
Sacrum/Hip (°) 0.005* t=2.851
) 54.93 +10.62 55.89£9.31
Thoracic (°) 0.599 t=-0.527
Maux Flexion 2632+9.78 26.81 +10.76
Lumbar (°) 0.794 t=-0.262
o 104.0 (3.0; 143.0)  102.0 (75.0;
Inclination (°) 124) 0.014*  z=-2.470
] -2.70 £12.81 -0.80 £ 12.84
Sacrum/Hip (°) 0.421 t=-0.807
43.61 £12.11 41.05 £12.55
Thoracic (°) 0.258 t=1.137
Max Extension 520 (790, - 510 (720
Lumbar (°) 14.0) 45.0) 0.325 z=0.983

L -35.0 (-58.0; -31.0  (-80.0;
Inclination (°) 86.0) 34.0) 0.130 z=1515

(*p<0.05 statistically significant difference, n: Number of individuals, t: Independent Sample t-test, z: Mann Whitney
U test)

In the spinal mobility evaluation, the values for sacrum/hip angle (p=0.006) and inclination
angle (p=0.001) were lower in the PD group compared to the healthy group (Table 4).
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Table 4. Comparison of spinal mobility scores between healthy and PD groups

Groups
Healthy PD p
(n=57) (n=63)
. 74.95 +£20.26 65.0+18.98
Sacrum/Hip (°) 0.006* t=2.776
. 11.33 £15.20 14.60 + 14.59
. Thoracic (°) 0.232 t=-1.202
Spinal
Mobility 7632+ 14.61 75.02 £12.36
Lumbar (°) 0.599 t=0.528
T 1420 (103.0 135.0 (61.0 - - _
Inclination (°) 186.0) 162.0) 0.001 z=-3.178

(*p<0.05 statistically significant difference, n: Number of individuals, t: Independent Sample t-test, z: Mann Whitney

U test)

In the PD group, MAQ Subl (p=0.013),
MAQ Sub2 (p=0.003) and MAQ Sub4
(p=0.023) scores were higher, whereas
MAQ Sub3 (p=0.034) and MAQ Sub5
(p<0.001) scores were significantly lower.

The total MSQ score was higher in the PD
group (p<0.001) compared to the healthy
group. The BIS (p=0.225) and IPAQ-SF
(p=0.294) scores were similar in both groups
(Table 5).

Table 5. Comparison of total IPAQ-SF, MAQ, MSQ and BIS scores between healthy and PD groups

Groups
Healthy PD p
(n=57) (n=63)
IPAQ-SF 1506 (66 — 16120) 1980 (99 — 7998) z=1.049
0.294

Total
19.82+2.77 21.0+2.33

MAQ Subl 0.013* t=-2.520
13.11 £3.34 14.92 £3.17

MAQ Sub2 0.003* t=-3.054
20.0 (9.0-25.0) 18.0 (5.0 — 25.0)

MAQ Sub3 0.034* z2=-2.122
26.21 +£3.66 27.67 +£3.66

MAQ Sub4 0.023* t=-2.303
13.0 (6.0 — 25.0) 10.0 (6.0 — 22.0)

MAQ Sub5 <0.001* z=-3.574
2.0(1.18-3.31) 3.31(1.72 - 4.54)

MSQ Total <0.001* z2=17.780
142.67 £ 20.65 137.81 £22.78

BIS Total 0.225 t=1.219

(IPAQ-SF: International Physical Activity Questionnaire-Short Form, MAQ: Menstrual Attitude Questionnaire-

Subscales, MSQ: Menstrual Symptom Questionnaire, BIS: Body Image Scale,

* p<0.05 statistically significant

difference, n: Number of individuals, t: Independent Sample t-test, z: Mann Whitney U test)

No significant relationship was found
between spinal posture and Body Image
Perception in any region. In spinal mobility,
a significant positive correlation was found
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between sacrum/hip region and Body Image
Perception (r=0.726; p<0.001) (Table 6).



Osmangazi Tip Dergisi, 2024

Table 6. The relationship between spinal posture and spinal mobility and Body Image Perception in PD

group

Body Image Perception

r P
. 0.027 0.773
Sacrum/Hip
. 0.038 0.682
Thoracic
Upright Position -0.042 0.647
Lumbar ' '
o -0.073 0.431
Inclination
. 0.038 0.683
Sacrum/Hip
] 14 12
Thoracic 0140 0.126
Max Flexion -0.063 0.498
Lumbar ' '
o 0.008 0.928
Inclination
] .042 .
Sacrum/Hip 00 0.650
Thoracic 0.002 0.982
Max Extension 0.039 0.672
Lumbar ' '
o 0.081 0.379
Inclination
] 0.726 <0.001*
Sacrum/Hip
Thoracic 0074 0419
Spinal Mobility -0.029 0.755
Lumbar ' '
o 0.011 0.909
Inclination

(*p<0.05 statistically significant difference, r: Pearson's correlation coefficient)

4. Discussion

This study was planned to compare spinal
posture, mobility and body image perception
as well as menstrual attitudes and symptoms
of women with and without PD. In our
study, sacrum-hip angles, inclination angles
and mobility of these regions were lower in
women with PD (in the posture with
maximum trunk flexion) compared to
women without PD. Women with PD had
more severe menstrual symptoms and worse
attitudes towards menstruation than women
without PD. Body image perceptions of
women with and without PD were similar.
In addition, pain level was higher in the
group with PD. This shows the effects of
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dysmenorrhoea in accordance with the

literature (3).

In the literature, excessive release of
prostaglandins can cause menstrual pain due
to excessive contraction of the endometrium
and increased uterine pressure (22). The
relationship between the pelvis and the spine
is dynamic. Kim et al suggested that
unstable spinal alignment was the reason
why pelvic torsion was more common in
women with menstrual pain than in those
without pain (20). Karakus et al. found that
the spinal posture of women with PD did not
change compared to women without PD, but
their spinal mobility was less (23). Unlike
the study of Karakus et al. our study
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includes the results of measurements made
in all three positions in the sagittal plane.
This also shows the positional angle
difference. In our study, there was no
difference between the thoracic kyphosis
and lumbar lordosis angles of women with
maximum flexion, whereas sacrum-hip
angles and inclination angles were found to
be less in women with PD than in women
without PD. Similarly, sacrum-hip and
inclination angle values were found to be
lower in the PD group during mobility
measurement in our study. In other words,
the spine and pelvis mobility of women with
PD was less. This may be related to the
immobility of the pelvis and intra-pelvic
structures due to excessive muscle
contraction caused by increased PG.

Pain is another factor affecting body image
perception and verbal or imaginary methods
may be used to express this perception (24).
In the study of Allyn et al. some of the
participants with PD had negative views on
body image and self-blame, while others had
positive views in terms of body awareness
and control (25). There are not enough
studies in the literature investigating the
relationship between body image perception
and PD. In the present study, the body image
perceptions of the participants with PD and
the healthy group were similar. While there
was a positive correlation between sacrum-
hip mobility and body image perception in
participants with PD, there was no
correlation in other posture and mobility
values. We can attribute this result to the
fact that despite the negative effects of
menstruation, especially young women think
that their bodies are beautiful and unique
thanks to both the ‘body affirmation’
movement seen in social media and peer
support (25,26).

When reviewing the literature, various data
have been presented on the association of
age at menarche, menstrual cycle length and
menstrual duration with PD. Vlachou et al.
found that family history, early menarche
and menstrual duration were associated with
severe dysmenorrhoea (28). Bavil et al.
found no significant difference between
menarche age, length of menstrual cycle and
duration of menstruation (29). In our study,
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menarche age, length of menstrual cycle and
duration of menstruation were found to be
similar in the PD and healthy groups. Both
groups in our study were homogeneous with
regard to these parameters. The fact that
menstrual information was similar between
the groups makes the other parameters
measured in our study comparable.

Interruption of daily activities, increased
absenteeism from work or school, impaired
concentration, reduced performance and
quality of life due to PD are commonly
reported in the literature (26,27). It is known
that severe dysmenorrhoea negatively
affects class attendance, self-study, exercise
and sociality (28). In our study, work/school
absenteeism levels of participants with PD
were higher than those without PD. This
situation supports that PD negatively affects
daily life activities and work/school life as in
the literature.

The beneficial effects of physical activity on
pain in different parts of the body are well
known (28,29,30,31,32,33). The majority of
studies show that physical activity can
modify pain. In our study, the physical
activity levels of the group with and without
PD were similar. We can attribute this
similarity to the cultural differences specific
to our country, the physical activity habits of
the similar age group, and the effect of the
global pandemic.

Dysmenorrhoea affects attitudes towards
menstruation (34,35). In our study, the
attitude towards menstruation was found to
be negatively affected in women with
dysmenorrhoea. It can be said that the group
with dysmenorrhoea considered
menstruation as a debilitating and
uncomfortable condition, and at the same
time they were better at recognising the
approaching menstruation in advance than
the group without dysmenorrhoea. This may
be explained by the fact that PD symptoms
are severe and distressing for women. The
fact that the healthy group considers
menstruation to be a natural phenomenon
and denies its effects may be due to the fact
that PD symptoms are not experienced or are
experienced in a very mild way. In our
study, the total score of the MSQ was higher
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in the group with PD than in the group
without PD, as expected. The fact that the
total value of this scale, which questions the
frequency of PD symptoms and the coping
methods applied accordingly, is higher in the
group with PD indicates that the symptoms
are challenging and disturbing for women
with PD.

There are some limitations in our study. The
first one is that most of the participants were
not menstruating during the assessment and
measurement. In future studies, assessment
and measurement can be performed
intermittently and regularly when all women
are in the same menstrual phase. Secondly,
all  lumbopelvic muscles’  structures,
especially pelvic floor muscles, were not
evaluated with objective assessments. We
think that the evaluation of muscle structure
should be included in future studies.

One of the strengths of our study is that we
revealed the range of motion information of
the women with and without PD in all
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Kronik Lenfositik Losemi Olgularinda NOTCH1 Gen Amplifikasyonu
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Ozet: Kronik lenfositik 16semi (KLL) ileri yas hastalarda en sik gozlenen 16semi tiirii olup, hem klinik hem de genetik agidan
oldukga heterojen bir hastaliktir. Kronik lenfositik 16semi de tekrarlayan kromozom anomalilerinin prognostik énemleri uzun
yillardir bilinmekte olup, gen mutasyonlarinin da klinik 6énemleri agiga kavusmaya baglamistir. NOTCH1 gen mutasyonlart KLL’de
en sik mutasyon gozlenen gen olup, tedavi direnci ve Richter Sendromuna déniisiim ile iligkilendirilmektedir. Son yillarda yapilan
caligmalarda NOTCH1 gen amplifikasyonlari gesitli kanser tiplerinde raporlanmistir. Bizim daha 6nce izole delesyon 13q saptanan
KLL vakalar1 ile yaptigimiz bir ¢alismada NOTCH1 gen dizisini igeren kopya sayis: artislart mikroarray yontemi ile saptanmistir
ancak klinik bulgular ile iliskilendirilmemistir. Biz de bu ¢alismamizda gesitli kromozomal anomalilere sahip ve daha fazla KLL
olgusuna ait periferik kan orneklerinde NOTCH1 gen kopya sayisi artislarini FISH yontemi ile incelemeyi ve KLL’nin klinik
heterojenitesinde NOTCH1 amplifikasyonunun etkisini arastirmay:r amagladik. Caliymaya dahil edilen 130 KLL vakasinin 4’tinde
FISH ¢alismasi bagarisizlikla tamamlannmus olup, geriye kalan 126 olgunun hi¢birinde NOTCH1 gen kopya sayisi degisikligi tespit
edilmemistir. Calismamiz sonucunda KLL’nin klinik heterojenitesinde NOTCH1 gen amplifikasyonlarinin bir etkisi olmadigi
sonucuna vartlmigtir. Ancak olgu grubumuzun bityiik kisminin, iyi prognostik etkiye sahip sitogenetik belirteglere sahip olmasi
sebebiyle, kotii klinik seyre sahip, daha fazla sayida KLL vakalarinda NOTCH1 gen kopya sayisinin arastirilmasi gerekmektedir.
Anahtar Kelimeler: KLL, FISH, NOTCH1 gen amplifikasyonu

Abstract: Chronic lymphocytic leukemia (CLL) is the most common type of leukemia observed in elderly patients and is a highly
heterogeneous disease both clinically and genetically. The prognostic significance of recurrent chromosomal abnormalities in
chronic lymphocytic leukemia has been known for many years, and the clinical significance of gene mutations has begun to emerge.
NOTCH1 gene mutations are the most frequently mutated gene in CLL and are associated with treatment resistance and conversion
to Richter Syndrome. In recent studies, NOTCH1 gene amplifications have been reported in various cancer types. In a study we
conducted with CLL cases with isolated deletion 13qg, copy number increases containing the NOTCH1 gene sequence were detected
by microarray method, but they were not associated with clinical findings.In this study, we aimed to examine the NOTCH1 gene
copy number increases in peripheral blood samples of more CLL cases with various chromosomal anomalies by FISH method and
to investigate the effect of NOTCH1 amplification on the clinical heterogeneity of CLL. FISH study was completed unsuccessfully
in 4 of 130 CLL cases included in the study, and NOTCH1 gene copy number changes were detected in any of the remaining 126
cases. As a result of our study, it was concluded that NOTCH1 gene amplifications have no effect on the clinical heterogeneity of
CLL. However, since most of our case group has cytogenetic markers with good prognostic effect, it is necessary to investigate the
NOTCHZ1 gene copy number in more CLL cases with poor clinical course.
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1. Giris

Kronik lenfositik Iosemi (KLL) bati
iilkelerinde en sik gdzlenen losemi tiirii olup,
insidanst 4,2/100.000/y1l’dir. Ortalama tani
yagt 72°dir. Kemik iliginde, monoklonal
CD5+ B hiicrelerin birikimi ve proliferasyonu
ile karakterize olan KLL’de genetik
anomaliler  prognostik  agidan  oldukca
onemlidirler (1).

Kronik lenfositik I8semilerin  %82’sinde
kromozomal anomaliler saptanmakta olup, en
stk gozlenen (%50) kromozomal anomali 13.
kromozomun  uzun kol  delesyonlari
(del13q)’dur ve KLL’nin erken evrelerinde
gozlenmekte olup, 1iyi prognoz ile
iliskilendirilmektedir. Kromozom 11 uzun kol
delesyonlar1 (delllq) %18, kromozom 17 kisa
kol delesyonlart (dell7p) %7 oraninda
gozlenmekte olup, koti prognostik etkiye
sahiptirler. Trizomi 12 (+12) ise %16
oraninda saptanmakta ve orta prognostik risk
grubunda yer almaktadir (2).

Gelisen teknolojiler ile yapilan analizler
sonucunda KLL’de tekrar eden mutasyonlar
ve epigenetik degisimler tanimlanmaya
baglamistir. En sik  (%2-20) mutasyon
saptanan gen NOTCH1 genidir. NOTCH1 geni
transmembranda yer alan bir reseptor kodlar
ve ligand reseptore baglandiktan sonra MYC
proto-onkogeni de dahil olmak iizere
proliferasyon, metabolizma ve hiicrenin
hayatta kalmasi ile ilgili genleri aktive eder
(3). NOTCH1 gen mutasyonunun KLL
vakalarinda saptanma sikliginin degiskenlik
gostermesi hastalik progresyonu ile iliskilidir.
NOTCH1 mutasyonlar ilerlemis hastalik ve
trizomi 12 iligkili bulunmustur (3).

NOTCH1 gen mutasyonu saptanmayan KLL
vakalarmin %3’linde FBXW?7’yi inhibe eden
mutasyonlar saptanmigtir. Bu mutasyonlar
NOTCH1 sinyal yoluyla benzer bir
fonksiyonel etki gostermektedir. Bu veriler,
NOTCH1’in mutasyondan bagimsiz sekilde
KLL patogenezinde etkili olabilecegini
desteklemektedir (4).

NOTCH1 mutasyonlarinin KLL’de onkogenik
aktivite gosterdigi bilinmektedir (5). Ancak
mutasyon saptanmayan KLL vakalarinda da
NOTCH1 gen ekspresyonunun arttigi ve
mutasyon pozitif vakalar ile aralarinda

ekspresyon agisindan bir farklilik olmadigi
belirtilmektedir (6). Yapilan bir caligmada
NOTCH1 mutasyonundan bagimsiz olarak
KLL vakalarindaki NOTCH1 gen
ekspresyonunun  saglikli  donérlere  gore
yiksek oldugu gosterilmistir (7). Onkogenik
aktiviteye sahip NOTCH1 geninin
aktivasyonundan sorumlu olan yolaklar
hakkinda ¢ok az bilgi bulunmaktadir. Cesitli
veriler KLL hiicrelerinde ligand bagiml

mekanizmalar yoluyla mikro-ortam
kosullarmin  bu  siireci  kontrol  ettigi
gosterilmistir. NOTCH1 ligandlarinin

eksprese edilmesi ile NOTCH1 aktivitesinin,
NOTCH1 genindeki mutasyonlardan bagimsiz
olarak arttig1 gosterilmistir (8). Literatiirde,
NOTCH1 gen ekspresyonunu transkripsiyon
faktorii olan niikleer faktor-kappa B’nin
NOTCH1’in ligandi olan JAGGED1’in
ekspresyonunu indiikleyerek NOTCH1
ekspresyonunun arttigi konusunda ¢eligkili
bilgiler yer almaktadir (9, 10).

Gen ekspresyonunun artigina sebep olan
mekanizmalardan birisi de kopya sayisi
artiglaridir ve NOTCH1 gen amplifikasyonu
cesitli kanserlerde tespit edilmistir (11-13).
Daha once izole dell3q saptanan KLL
vakalar1 ile yaptigimiz bir ¢aligmada ise
olgularin %40’inda NOTCH1 gen dizisinin
dahil  oldugu kopya sayist artiglar
saptanmistir. Ancak bu kopya sayisi artiglart

ile klinik veriler arasinda Dbir iliski
saptanmamigtir (14).

Bu calismada NOTCH1 gen
amplifikasyonlarinin KLL’nin klinik
heterojenitesine  etkisi  olup  olmadigim
arastirmak  amaciyla g¢esitli  kromozom
anomalileri olan ya da sitogenetik agidan
normal olarak  degerlendirilen = KLL
vakalarinda NOTCH1 kopya  sayisi

degisikligini arastirmay1 hedefledik.
2. Gereg¢ ve Yontem

Calismamiza, daha once FISH yontemi ile
KLL paneli (dell3g, dell7p, delllq ve
trizomi 12) calisilmas: amaciyla periferik kan
ornegi gonderilen 130 KLL hasta 6rnegi dahil
edilmistir. Calismaya dahil edilen olgular
Tiirk popiilasyonuna aittir.
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Calismaya dahil edilen olgularin daha once
KLL fish paneli ¢aligmalar1 i¢in gonderilen
periferik kan orneklerinden elde edilen
peletler kullanilarak NOTCH1 gen kopya
sayisint degerlendirmek i¢cin FISH caligmasi
yapilmustir.

NOTCH1 genini hedeflemek i¢in NOTCH1
amplifikasyon ~ FISH  probu (Cytocell)
kullanilmastir.

FISH testinin uygulanabilmesi i¢in lamlar
tizerine olgu peletleri damlatilmistir. Daha
sontra oda 1sisinda  kurumasi i¢cin
bekletilmistir. NOTCH1  amplifikasyon
probunun {ireticinin Onerisi dogrultusunda
FISH protokolii uygulanmistir. Preperatlar
37°C’de bir gece hibridizasyona birakilmis
olup, daha sonra  post yikamalari
gerceklestirilmistir. Son olarak DAPI (4'-6'-
diamidine2-phenylindole) ile karsit boyama
yapilarak, preperatlar -20C’de saklanmustir.
Analizler Olympus BC61 floresan mikrokop
ile gergeklestirilmis olup, her bir olguda en az
200 hiicre analiz edilmistir. Cut-off degeri
demir eksikligi anemisi olan bes saglikli
bireyin periferik kan 6rneklerinde FISH testi
uygulanarak %8 olarak belirlenmistir.

Tablo 1. Olgulara ait klinik ve genetik bulgular

Calismamiz girisimsel olmayan klinik etik
kurul onay1 (2020-394) ile gergeklestirilmistir.

3. Bulgular

Calismaya dahil edilen 130 KLL olgusunun
83’linii  erkek, 47’sini kadin  olgular
olusturmaktaydi. Yas bilgisine ulasilan 116
vakanin yas ortalamalann 63,5 (38-91, +11)
idi.

NOTCH1 genini hedef alan FISH c¢aligmast
126 olguda basariyla sonuglanmig olup,
olgularin tamaminda NOTCH1 kopya sayisi
normal olarak degerlendirilmistir (sekil 1).

Olgularn  KLL fish paneli sonuglar
incelendiginde, 55 vakanin izole 13q, 12
vakanin izole trizomi 12, 3 vakanin izole
delllqg, 4 vakanin izole dell7p anomalisine
sahip olduklart saptandi. Ayrica dell3q
saptanan 10 vakanin 5’ine dell7p, 3’iine
delllq ve 2’sine trizomi 12’nin eslik ettigi,
I’er vakada da trizomi 12’ye delllq’nun ve
dell7p’nin eslik ettigi gdzlenmistir. Bir vaka
da hem dell7p hem de delllq saptandig1 ve
geriye kalan 39 vakanin KLL FISH panelinin
normal  olarak  degerlendirildigi  tespit
edilmistir (Tablo 1).

Cinsiyet
Kadin
Erkek
RAI evre
Diisiik (0,1,2)
Yiiksek (4, 5)
Tedavi alimi
Pozitif
Negatif
Genetik anomali
( KLL FISH paneli)
Normal
Izole dell3q
Izole (+12)
Izole dell7p
Izole delllq
Del13q + (+12)

Del13q + del17p
Del13q + delllq

(+12) + del17p
(+12) + delllq

Del17p + delllq

Siklik Yiizde
47 36
83 64
48 86
8 14
21 44
27 56
39 31
55 44
12 10
4 3

3 2

2 15
5 4

3 2

1 0,7
1 0,7
1 0,7

106



Osmangazi Tip Dergisi, 2024

Sekil 1. NOTCH1 genini ve sentromer 9’u hedef alan NOTCH1 amplifikasyon FISH probu ile ger¢eklestirilen FISH
analiz sonucu
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Sekil 2. NOTCH1 mutasyon sikliginin hastaligin klinik zaman noktasina gore gosterdigi degisiklik. (MBL:
monoklonal B hiicreli lenfositoz, KLL: Kronik Lenfositik Losemi, R/R: tekrarlayan/refrakter KLL) (Sekil 1 Rosati ve
ark.’larinin ¢aligmasindan (6) modifiye edilmistir.)

4, Tartisma

Kronik lenfositik I6semi en sik gdzlenen
losemi tirii olup, her etnik kokende
erkeklerde kadinlara gore daha sik tespit
edildigi (1.9:1) bilinmektedir (15). Bizim
calismamizda da erkek olgularin sayisinin
fazla olmast bu veri ile uyumluluk
gostermekte olup, kadin ve erkek bireyler
arasinda karsilastirmaya dayanan istatiksel bir
hipotez testi kullanilmadig1 i¢in bu durum bir
bias sebebi olarak degerlendirilmemistir.

Kronik lenfositik 16semi klinik olarak hastalik
seyri ve tedavi yanitlar1 agisindan oldukca
heterojenite gosteren bir hastalik grubudur
(16). Genetik anomaliler agisindan da oldukga
heterojenite gosteren KLL vakalarinin %5-15

kadar1 NOTCH1 gen mutasyonu tagimaktadir
ve bu mutasyonlar oOzellikle refrakter
olgularda (%21) ve Richter’s transformasyonu
gerceklesen vakalarda (%31)
saptanmaktadirlar (sekil 2). NOTCH1 geninde
saptanan  mutasyonlar  siklikla ~ PEST
domaininde meydana gelmekte olup, kotii
prognoz ve tedavi direnci ile
iliskilendirilmektedir (5).

NOTCH1 mutasyonlarinin KLL’de onkogenik
aktivite gosterdigi bilinmektedir (5). Ancak
mutasyon saptanmayan KLL vakalarinda da
NOTCH1 gen -ekspresyonunun arttigt ve
mutasyon pozitif vakalar ile aralarinda
ekspresyon agisindan bir farklilik olmadigi
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belirtilmektedir (6). Gen ekspresyonunun
artisina sebep olan mekanizmalardan birisi de
kopya sayis1 artiglaridir. NOTCH1 geninin
onkogenik  aktivite  gosterdigi  kanser
tiirlerinden birisi olan kolon kanseri vakalari
ile yapilan bir ¢alismada NOTCH1 gen kopya
sayist artiglarinin  metastatik kolon kanseri
vakalarinda kotii prognoz ile iligkili oldugu

gosterilmistir  (11). Yapilan bir bagka
calismada kanserle iligkili fibroblastlarda
NOTCH1 gen amplifikasyonu ve
overekspresyonu gosterilmistir ve NOTCH1
gen ekspresyonunun inhibe edilmesinin
Onleyici  tedavi  segene8i  olabilecegi

savunulmustur (13). Entropati tip T hiicreli
lenfomalarda  da NOTCH1 geninin
amplifikasyonu gosterilmistir ve genomik
DNA amplifikasyonlarinin primer hedefinin
NOTCH1 geni olabilecegini savunmuslardir
(12). Prostat kanseri hastalarina ait idrar
orneklerinden elde edilen serbest DNA
molekiillerinin, tedavi yamiti ve klinik
sonuglarin degerlendirilmesindeki etkinliginin
arastirildigi  ¢aligmada da NOTCH1 gen
amplifikasyonlar1  tespit edilmistir  (17).
Yapilan  ¢alismalarda  NOTCH1  gen
amplifikasyonunun Notch sinyal yolagim
aktifleyen mekanizmalardan birisi oldugu
goriilmektedir. Ancak bizim c¢alismamizda
NOTCH1 kopya say1si degisikligi
saptanmamast KLL olgularinda NOTCH1 gen
amplifikasyonlarinin klinik heterojenite ile
iligkili olmadigin1 destekler niteliktedir. Fakat
olgu grubumuzun biyik kismm iyi
prognostik  belirtece  sahip  vakalarin
olusturmasi, NOTCH1 gen
amplifikasyonlarinin saptanmamasinin
sebeplerinden olabilecegini
diisiindiirmektedir. NOTCH1 gen
mutasyonlarinin daha ¢ok ileri evre ve tedavi
direnci gosteren KLL vakalarinda gdzlenmesi
Notch yolaginin ileri evre hastalarda aktive
edildiginin bir gostergesi olabilir. Ayrica
Notch yolagt NOTCH1 mutasyonlarmin
disinda, notch yolaginda yer alan diger gen
mutasyonlar1 ile ya da bagka yolaklardaki

birisi
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Evaluation of the Quality and Reliability of YouTube Videos on Polymyalgia Rheumatica
Polimiyaljia Romatika ile Ilgili YouTube Videolarinin Kalitesi ve Giivenilirliginin Degerlendirilmesi
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Abstract: To investigate polymyalgia rheumatica (PMR)-related YouTube videos’ quality and reliability. We searched the term
“polymyalgia rheumatica” on https://www.youtube.com. The most viewed 60 YouTube videos about PMR were analyzed by two
independent physiatrists. Study data used in the analysis included upload date, total views, number of likes and comments, length of
video, contents of video, source of the uploader, and targeted population. The Global Quality Scale (GQS) and the Modified
DISCERN tool were used to assess PMR-related video quality and reliability, respectively. Comparative analyses of video features,
quality, and reliability were performed based on source of uploaders (professional and non-professional) and GQS score subgroups.
Of the videos analyzed, 76.7% and 61.7% of the uploaded videos were related to symptoms and treatment, respectively, and 65% of
the videos were uploaded by healthcare professionals. The median GQS and modified DISCERN tool scores were 3 in professionals
and 2 in non-professionals (p< 0.001 and p = 0.001, respectively). According to the GQS score, there was no significant difference
in terms of total views, number of likes, number of comments, and view ratio values between low, moderate, and high quality
videos. 35% of the YouTube videos concerning PMR were uploaded by non-professionals with poor reliability and quality.
Therefore, healthcare professionals need to produce videos that provide more accurate and high quality information about PMR on
this platform. Before being published, YouTube videos should be evaluated objectively for the accurity of their content.

Keywords: Polymyalgia rheumatica, quality, reliability, YouTube

Ozet: Amacimiz Polimiyaljia romatika (PMR) ile ilgili YouTube videolarmm Kkalitesini ve giivenilirligini arastirmaktir.
https://www.youtube.com'da “polimiyalji romatika” terimi ile arama yaptik. PMR ile ilgili en ¢ok izlenen 60 YouTube videosu iki
bagimsiz fiziatrist tarafindan analiz edildi. Analizde kullanilan ¢aligma verileri arasinda yiikleme tarihi, toplam gériintiileme, begeni
ve yorum sayisi, videonun uzunlugu, videonun igerigi, yiikleyicinin kaynagi ve hedeflenen popiilasyon yer almaktadir. PMR ile
ilgili videolarin kalitesini ve giivenilirligini degerlendirmek icin Kiiresel Kalite Olgegi (GQS) ve modifiye DISCERN kullanildi.
Video 6zelliklerinin, kalitesinin ve giivenilirliginin karsilagtirmali analizleri, yiikleyicilerin kaynagina (profesyonel ve profesyonel
olmayan) ve GQS alt gruplarina gére gerceklestirildi. Degerlendirilen videolarin %76,7'si semptomlar ve %61,7'si tedavi ile ilgili
olup, %65'i saglk profesyonelleri tarafindan yiiklenmistir. GQS ve modifiye DISCERN ortanca puanlar1 profesyonellerde 3 ve
profesyonel olmayanlarda 2 idi (sirastyla p< 0,001 ve p =0,001). GQS puanina gore diisiik, orta ve yiiksek kaliteli videolar arasinda
toplam izlenme sayisi, begeni sayisi, yorum sayist ve izlenme orani degerleri agisindan anlamli bir fark bulunamadi. PMR ile ilgili
YouTube videolarinin %35'i profesyonel olmayan kisiler tarafindan yiiklenmis olup giivenilirlik ve kaliteleri diisiiktiir. Bu nedenle
saglhk profesyonellerinin bu platformda PMR hakkinda daha dogru ve kaliteli bilgi veren videolar iiretmesi gerekmektedir.
YouTube videolar1 yaymlanmadan nce igeriklerinin dogrulugu agisindan objektif olarak degerlendirilmelidir.

Anahtar Kelimeler: Polimiyaljia romatika, kalite, giivenilirlik, YouTube

ORCID ID of the authors: AY. 0000-0001-7070-3076, AS. 0000-0002-8835-4203

Received 06.10.2023 Accepted 13.12.2023 Online published 19.12 .2023

Correspondence: Aysegiil YETiSIR- Cukurova University, Faculty of Medicine, Department of Physical Medicine and Rehabilitation,
Division of Rheumatology, Adana, Tiirkiye

e-mail : aybequl8686@hotmail.com

Yetisir A, Sariyildiz A, Evaluation of the Quality and Reliability of YouTube Videos on Polymyalgia Rheumatica,
Osmangazi Journal of Medicine, 2024;46(1):110-117  Doi: 10.20515/0td.1372191

110


mailto:aybegul8686@hotmail.com
https://orcid.org/0000-0001-7070-3076
https://orcid.org/0000-0002-8835-4203

Polymyalgia rheumatica on YouTube

1. Introduction

Polymyalgia rheumatica (PMR) is one of the
most common inflammatory rheumatologic
diseases in people older than 50 years of age.
Women are affected 2-3 times more
frequently. The number of patients is expected
to increase with the aging population. Up to
80 years of age, the incidence increases for
both sexes [1,2]. The clinical presentation is
acute and subacute, with morning stiffness,
constitutional symptoms, and pain at various
sites, particularly the shoulder, pelvic girdle,
and proximal upper and lower extremities [3].
According to the American College of
Rheumatology = (ACR)/European  League
Against Rheumatism (EULAR) classification
criteria, the diagnosis is based on the presence
of clinical, laboratory, and ultrasonographic
findings [4]. Glucocorticoids, disease-
modifying  anti-rheumatic  drugs, and
biological agents are included in the treatment
algorithms [5].

Today, the use of the internet has become an
important part of our lives. The internet,
which is used to obtain information on many
aspects of life, is also frequently used in
health-related research. It is important that the
sources of health information are accurate and
reliable. 86% of people who search for health
information on the internet are concerned
about the reliability of the information, and
44% believe that only some of this
information is accurate [6]. YouTube, a video-
sharing platform, is the second most
frequently used website. Also, it stands out
among available social media platforms
considering it has more than two billion
connected users who have used it as a source
of health information [7]. Health-related
videos are also uploaded, and there is no
control mechanism before they are published
[8]. Therefore, users may obtain incorrect
information. At the point of users' access to
accurate and reliable information, uploaded
videos must be evaluated for quality and
reliability.

Recently, several studies have reported on the
content, reliability, and quality of YouTube
videos on a broad range of autoimmune
inflammatory rheumatic conditions, including
rheumatoid arthritis, ankylosing spondylitis,

and vasculitis [6,9,10]. Thus, this current
study aimed to evaluate the characteristics and
content of videos published on YouTube
related to PMR.

2. Materials and Methods

A cross-sectional study design was applied.
We searched the video publishing platform
YouTube (https://www.youtube.com) using
the term "polymyalgia rheumatica” on March
29, 2023. Cookies and browsing history were
cleared before each search to avoid being
influenced by previous search results. As the
majority of users do, YouTube's default
relevance mode was used for screening. The
analysis was restricted to English-language
videos only. Advertisements, videos unrelated
to PMR, duplicated in part or whole, music
videos, and those without audio were
excluded. These exclusion criteria were
implemented based on previous research [11].
The videos were evaluated and classified by
two independent physicians; a rheumatologist
and a physiatrist. All disagreements between
the  authors  were  settled  through
reconsideration and consensus. The first 60
videos that met the eligibility criteria were
evaluated. The study does not include animal
or human participants. Also, YouTube is a
free and public platform. Therefore, ethics
committee approval was not required.

The time since the upload date on YouTube
(months), total views, number of likes and
comments, and length of the video (seconds)
were recorded for  further  analysis.
Additionally, the source of the upload
(physician, non-physician health
professionals, patients, other independent
users, news agencies, university
channels/professional  organizations, and
medical journals), contents of the videos
(symptoms,  diagnosis and  differential
diagnosis, pathogenesis, treatment, risk
factors, prognosis, nutrition, exercise), and
targeted population (health professionals,
patients, and both) were documented. Video
popularity was evaluated using the view ratio
and calculated by the formula: View ratio =
number of views + upload date (day).
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The Global Quality Scale (GQS) was used to
assess the content quality of videos on the
online resources, which has been previously
used in several studies [8,12,13]. This scale
evaluated the availability and quality of the
information, as well as the information's
overall flow and usefulness to the user. The
scores of 1-2 points were regarded as
indicative of low quality, 3 points of moderate
quality, and 4-5 points of high quality.

The Modified DISCERN tool (Quality
Criteria for Consumer Health Information)
was used to assess video reliability, which
consists of a total of 5 items and has a score
ranging from 0-5 adapted by Singh et al from
the original DISCERN tool. Each yes answer
scores one point. Higher scores suggested
better reliability [9,14].

Statistical Analysis

The sample size was calculated using the
G*Power® program (Heinrich-Heine-
Universitit Diisseldorf, Diisseldorf,
Germany). Based on the values obtained from
the previous study (5) in the literature by
accepting GQS/DISCERN as the primary
assessment tool, the sample size was
calculated as a total of 60 videos at an alpha
significance level of 0.05 at 95% power,
assuming an effect size of 0.5 difference at the
medium level. IBM® SPSS® (IBM Corp.,
Armonk, NY, USA) statistical software
version 23.0 was utilized for data analysis.
The Shapiro-Wilk test was used to determine
the normality of the data. Results of the
continuous variables were shown as either
mean + standard deviation or medians [25%
(ql) - 75% (g3) quartiles], while categorical
variables were presented as numbers
(percentages). The Mann-Whitney U and
Pearson’s chi-squared tests were used to
evaluate statistically significant differences in
the general characteristics and evaluation
results of the videos in the groups categorized
as  professional and  non-professional
uploaders.  Additionally, a comparative
analysis of variables stratified for GQS score
was performed by the Kruskal Wallis test.
Spearman’s correlation analysis was used to
evaluate the interrater consistency. The values
were expressed as Spearman’s rho (p). P

values below 0.05 were
"statistically significant".

accepted as

3. Results

The 60 most-viewed YouTube videos about
PMR were included in the study after
eliminating the videos that did not meet the
eligibility criteria. The targeted population of
the videos consisted of 61.7% patients, 26.7%
health professionals, and 11.7% of both. The
contents of the videos consisted of symptoms
in 46 (76.7%), diagnosis in 25 (41.7%),
treatment in 37 (61.7%), and differential
diagnosis in 17 (41.7%). The sources of video
uploaders were categorized as professional
and non-professional. 65% of the videos were
uploaded by professionals and 35% by non-
professionals. 53.3% of professionals were
physicians. The median total view of the
videos was 2657. The number of likes, length,
and time since the upload date of the videos
were 35.5 (11.5-147.2), 318 (173-551.3)
seconds, and 24 (10-46.3) months,
respectively. Detailed information about the
main characteristics of the evaluated videos
was presented in Table 1.

The modified DISCERN and GQS were
utilized to assess the reliability and quality of
the videos. According to the GQS, the videos
were divided into three categories, with scores
of 1-2, 3, and 4-5 representing low, moderate,
and high quality, respectively. The majority of
the videos (38.3%) were of low quality. Of the
remaining evaluated videos, 31.7% were
moderate and 30% were high quality videos.
When the modified DISCERN scale score
distribution was analyzed, 28.3% of the
videos scored 3 points, 25% scored 4 points,
and 21.7% scored 1 point (Table 1). The
distribution of the videos according to GQS
and modified DISCERN tool scores was
shown in Figure 1.

The mean modified DISCERN tool scores
provided by researchers 1 and 2 were found to
be 2.63£1.3 and 2.75+1.3, respectively.
Whereas the mean GQS scores from the two
researchers were 2.68+1.2 and 2.78+1.2,
respectively. The compatibility between two
researchers was assessed using correlation
analysis. The results of the correlation
analysis were given in Table 2. A significant
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positive strong correlation (Spearman’s rho =
0.955 to 0.915, respectively) was found
between 2 researchers in terms of the GQS
and modified DISCERN assessment scores
(Table 2).

We evaluated the video uploaders in two
groups as professionals and non-professionals.
There was no statistically significant
difference between the two groups in terms of
targeted population, total views, number of
likes, or comments. The median upload date
was 17 months for professionals and 29
months for non-professionals (p = 0.016). The
median video length was 344 seconds for
professionals and 198 seconds for non-

Table 1. Baseline characteristics of the videos

professionals (p = 0.026). The median view
ratio was 7.32 for professionals and 2.74 for
non-professionals (p = 0.020). The median
GQS and modified DISCERN tools were 3 in
professionals and 2 in non-professionals (p <
0.001 and p = 0.001, respectively) (Table 3).

When the quality of the videos was classified
into 3 groups as low, moderate, and high
according to the GQS score, there was no
significant difference in terms of total views,
number of likes, number of comments, or
view ratio values. The length of high quality
videos was 471 seconds (314-637.5)
statistically significantly higher than those of
low and moderate videos (Table 4).

n (%)
Targeted population
Health professionals 16 (26.7)
Patients 37 (61.7)
Both 7(11.7)
Contents
Symptoms 46 (76.7)
Diagnosis 25 (41.7)
Treatment 37 (61.7)
Differantial diagnosis 17 (28.3)
Pathogenesis 7(11.7)
Risk factors 1(1.7)
Prognosis 6 (10)
Nutrition 3(5)
Exercise 5(8.3)
Source of the uploader
Professionals 39 (65)
Physician 32 (53.3)
Non-physician health professionals 4 (6.7)
University channels/Professional organizations 2(3.3)
Medical journals 1(1.7)
Non-professionals 21 (35)
New agencies 2(3.3)
Patients 5(8.3)
Other independent users 14 (23.3)
GQsS
Low (1-2) 23(38.3)
Moderate (3) 19 (31.7)
High (4-5) 18 (30)
Modified DISCERN Tool
1 13 (21.7)
2 9 (15)
3 17 (28.3)
4 15 (25)
5 6 (10)

Values are presented in: n (%), GQS: Global Quality Scale, DISCERN: Quality

Criteria for Consumer Health Information
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Table 2. Correlation Analysis of the Physicians in Terms of Evaluation Tools

Mean+Standard

deviati p r Cronbach’s a
eviation
llvlodlfled DISCERN Tool 26313
e <0.001 0.915 0.947
|2\/|0dlfled DISCERN Tool 275413
GQS1 2.68+1.2
GOS 2 578412 <0.001 0.955 0.952
GQS: Global Quality Scale, DISCERN: Quality Criteria for Consumer Health

Information, p: Spearman’s rho
The bold values indicate statistical significance (p < 0.05)

Table 3. Comparison of the video characteristics according to the source of the uploader

Professionals Non-professionals

(n=39) (n=21) P
pt
Targeted population
Health professionals 14 (35.9) 2(9.5) 0.118
Patients 21 (53.8) 16 (76.2)
Both 4 (10.3) 3(14.3)
pi
Total views 2801(1318-10000) 1129(473.5-16000) 0.425
Upload date (months) 17 (7-30) 29 (14.5-84) 0.016
Number of likes 38 (15-150) 19 (4.5-122.5) 0.336
Comments 3 (1-20) 0 (0-8.5) 0.072
The lenght of video (seconds) 344 (193-597) 198 (128-391) 0.026
View ratio 7.32 (2.05-25.55) 2.74 (0.82-9.74) 0.020
GQS 3(3-4) 2 (1-3) <0.001
Modified DISCERN tool 3(3-4) 2 (1-3) 0.001
Values are presented in: n (%) or median (q1-q3)
The bold values indicate statistical significance (p < 0.05), #: Pearson’s chi-squared test, 7 Mann-
Whitney U
GQS: Global Quality Scale, DISCERN: Quality Criteria for Consumer Health Information
Table 4. Comparison of the video characteristics stratified by GQS score
Low Moderate High
(n=23) (n=19) (n=18) P

pt
Targeted Population
Health professionals?® 1(4.3) 4(21.1) 11 (61.1) <0.001
Patients® 20 (87) 14 (73.7) 3 (16.7)
Both? 2(8.7) 1(5.3) 4(22.2)

pi
Total views® 2682 (692-10000) 2400 (841-32000) 2953.5 (950.5-11558.5)  0.707
Number of likes® 22 (8-145) 37 (8-237) 58 (15.25-228) 0.647
Comments” 2(0-9) 3 (0-20) 4(0.75-31.5) 0.511
The lenght of video 208 (167-433) 222 (110-446) 471 (314-637.5)

b 0.010

(seconds)
View Ratio® 2.74 (0.91-7.73) 10.76(2.05-26.66) 6.99 (2.39-35.59) 0.061

dvalues represent n (%), ° values represent median (q1-g3)
The bold values indicate statistical significance (p < 0.05)

7. Pearson’s chi-squared test, 7. Kruskal Wallis test
GQS: Global Quality Scale
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number of the videos (GQS)

GQS-DISCERN
TOOLSCORE1

GQS-DISCERNTOOL
SCORE 2

GQS-DISCERN
TOOL SCORE 3

number of the videos (Discern Tool)

GQS-DISCERN
TOOL SCORE 4

GQS-DISCERN
TOOLSCORES

Figure 1. Distrubition of videos according to the Global Quality Scale and Modified DISCERN Tool score (GQS:
Global Quality Scale, DISCERN: Quality Criteria for Consumer Health Information)

4. Discussion

YouTube is a popular source of health-related
educational materials and patient information
that has an important effect on individual
choices and behavior. However, it contains a
vast array of unreliable information that may
encourage unhealthy behaviors and activities
[15]. Patient education is an important
determinant of treatment adherence for
chronic rheumatic diseases such as PMR,
especially targeting the elderly patient
population. In the current study, we evaluated
the content, quality, and reliability of PMR-
related YouTube videos as an alternative
information source for both patients with
PMR and medical staff. The most common
video source was physicians, and the videos
uploaded by health professionals had higher
quality scores compared to those uploaded by
non-professional. However, the median GQS
scores for professionals and non-professionals
were 3 (3-4) and 2 (1-3), respectively. The
current study determined that the YouTube
videos on PMR were of insufficient quality to
serve as a source of patient information or
health-related education.

The ever-increasing use of the internet around
the world has become more evident with the
COVID-19 pandemic, especially in the elderly
population [16]. The internet is not always a
reliable and accurate source of medical and
health-related information. PMR is a

rheumatologic disease that mostly affects
older people. It is already hard to treat, but it
gets even harder when you consider how
factors like multiple comorbidities,
polypharmacy, and the biological effects of
aging affect this group [17,18]. It is therefore
crucial that this patient population be properly
informed via video upload platforms such as
YouTube. Recently, several studies examined
the quality and reliability of YouTube videos

on a diversity of
autoimmune/autoinflammatory rheumatic
conditions, including rheumatoid arthritis,
familial Mediterranean fever,

spondyloarthritis, gout, and Behget disease
[6,8,19,20]. The vast majority of uploaded
videos were related to the symptoms and
treatment of patients with rheumatic diseases.
Additionally, the target audience was mostly
patients. Consistent with the literature [21-
23], the current study revealed that 76.7% and
61.7 % of uploaded videos were related to
symptoms and treatment, respectively. Of the
videos analyzed, 61.7% were directed towards
patients and 26.7% towards healthcare
professionals.

In the current study, physicians directly
uploaded more than half of the videos
(53.3%). Yet, because the videos uploaded by
university channels, professional
organizations, and medical journals were
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narrated again by physicians, we categorized
the PMR-related videos into two main groups:
professional and non-professional.
Accordingly, 65% of the videos were
uploaded by healthcare professionals, and the
remainder were by non-professionals. In the
literature, the rate of other inflammatory
rheumatic condition-related YouTube videos
uploaded by healthcare professionals was
documented at 46% in Behget disease
[6], 61.5% in spondyloarthritis [20], 78.1% in
autoinflammatory diseases [19], and 41.7% in
systemic sclerosis [12]. Additionally, we
found that PMR-related YouTube videos,
especially  those uploaded by non-
professionals, were of low quality and
reliability. The median GQS and maodified
DISCERN scores were found to be 3 (3-4) in
the videos uploaded by medical professionals
and 2 (1-3) in those uploaded by non-
professionals, and 70% of the videos were of
low to moderate quality according to the GQS
score. The findings of the current study
support the data on several rheumatic diseases
in the literature [6,12,19]. Karakoyun and
Yildirim determined that the GQS and
DISCERN scores of the Behget disease-
related videos uploaded by non-professionals
were of lower quality and reliability compared
to those uploaded by professionals [6].
Additionally, Osman et al. [15] pointed out in
their recently published systematic review that
YouTube's popularity-driven metrics such as
the number of views, likes, comments and
view ratio should not be considered quality
indicators. In our study, there was no
significant difference in terms of total views,
number of likes, number of comments, or
view ratio values between groups stratified by
GQS score. These findings were consistent
with previously reported data from the
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Abstract: Fetal-to-neonatal adaptation involves many complex mechanisms. Cardiovascular biomarkers may help to understand
fetal and maternal physiology in pregnancy and during the perinatal transition period. In this present study, our aim was to assess the
association between delivery type and brain natriuretic peptide (BNP) levels in healthy full-term neonates. Forty-eight neonates born
by vaginal delivery (n=25) and cesarean section (n=23) were included in the study. Plasma BNP levels were measured at cord blood
samples. In addition antropometric measurements and physical examination were evaluated at first day of life. BNP levels measure
and clinical evaluation were repeated 3 days later after birth. The median cord and infant BNP levels were similar in vaginal and
cesarean delivery. There was no difference between the median cord and infant BNP levels in vaginal deliveries [54.0 pg/ml (q1-q3:
40.0-111.5) and 66.0 pg/ml (g1-g3: 43.0-90.0) respectively, p=0.619]. However, the median infant BNP level was statistically
significantly higher than the median cord BNP level [56.0 pg/ml (q1-g3: 39.0-84.0) and 75.0 pg/ml (g1-g3: 54.0-145.0), p=0.027] in
cesarean deliveries. Uncomplicated vaginal deliveries were not associated with high BNP levels and thus fetal cardiac distress.
Increased levels of BNP levels on the 3rd day in elective cesarean deliveries may be predictive of delayed postnatal pulmonary and
cardiac adaptation.

Keywords: Brain natriuretic peptide (BNP), vaginal delivery, cesarean section, mode of delivery, newborn

Ozet: Fetal-neonatal adaptasyon bircok kompleks mekanizmay: icermektedir. Kardiyovaskiiler biyomarkirlar perinatal gecis
donemindeki fetal ve anne fizyolojisinin anlagilmasina yardimci olabilir. Bu ¢alismada amacimiz saglikli, zamanmda dogmus
yenidoganlarda dogum sekli ile beyin natriiiretik peptid (BNP) diizeyleri arasindaki iliskiyi degerlendirmektir. Calismaya vajinal
dogum (n=25) ve sezaryen (n=23) ile dogan 48 yenidogan dahil edilmistir. Kordon kani orneklerinde plazma BNP diizeyleri
olgiilmiis ve ayrica yasamin ilk giiniinde yenidoganlarin antropometrik 6lgiimleri ve fizik muayeneleri yapilmistir. Dogumdan 3 giin
sonra BNP diizeyleri dlgtimii ve Klinik degerlendirme tekrarlanmistir. Medyan kord ve bebek BNP diizeyleri vajinal ve sezaryen
dogumlarda benzer bulunmustur. Vajinal dogumlarda medyan kord ve bebek BNP diizeyleri arasinda fark bulunmamustir [sirasiyla
54,0 pg/ml (gq1-g3: 40,0-111,5) ve 66,0 pg/ml (q1-q3: 43,0-90,0), p=0,619]. Ancak sezaryen dogumlarda, medyan bebek BNP
diizeyi, medyan kord BNP diizeyinden istatistiksel olarak anlamli derecede yiiksek bulunmustur [56,0 pg/ml (q1-g3: 39,0-84,0) ve
75,0 pg/ml (q1-g3: 54,0-145,0), p=0,027]. Komplike olmayan vajinal dogumlar, yiiksek BNP seviyeleri ve dolayisiyla fetal kalp
sikintist ile iligkili bulunmamustir. Elektif sezaryen dogumlarda 3. giinde artan BNP diizeyleri postnatal pulmoner ve kardiyak
adaptasyonun gecikmesinin habercisi olabilir.
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Plasma Brain Natriuretic Peptide Levels and Mode of Delivery

1. Introduction

Adaptation of the fetus to extra-uterine life
involves many complex mechanisms. Fetal-
to-neonatal maladaptation occurs in 1-2% of
all newborns and may be associated with
cardiopulmonary pathologies such as transient
tachypnea of newborn or persistant pulmonary
hypertension (1). Biomarkers can be used to
assess a physiological or pathological state of
an organism. Cardiovascular biomarkers are
used to assess the cardiac and circulatory
situation in adult medicine. These same
biomarkers are also relevant in perinatal
maternal and fetal physiology. Cardiovascular
biomarkers can act as physiological regulators
in the perinatal setting. Therefore, in the field
of cardiovascular biomarkers, there is an
interesting overlap between neonatology,
obstetrics, and cardiology. Cardiovascular
biomarkers may help to understand fetal and
maternal physiology in pregnancy and during
the perinatal transition period (2). Brain
natriuretic peptide (BNP), which is a 32
amino acid polypeptide, modulates several
biological processes by activating the
natriuretic peptide receptor A (NPR-A).
Cardiomyocytes in the heart ventricles in
response to stretching by an increase in
ventricular volume and pressure can secrete
BNP as a fast and sensitive regulator that
increases natriuresis, diuresis and
vasodilatation and these effects result in a
decreased cardiac workload (3, 4).

Studies have shown that in newborns plasma
BNP and N-pro BNP levels rise rapidly
during the first 2-3 days after birth, and in the
following days a rapid decline is observed (5-
7). Renal maturation, increased systemic
vascular resistance, decreased pulmonary
pressure are known as the factors that provide
subsequent decline at BNP level (8).

In neonatal period BNP levels are found to be
high in cases such as persistant pulmonary
hypertension (PPHT) (9-11),
bronchopulmonary dysplasia (BPD) (11),
patent ductus arteriosus (PDA) (11, 12),
perinatal asphyxia (13) and transient
tachypnea of newborn (TTN) (14, 15). In
addition, changes in BNP levels may reflect
the short-term clinical course of critical
patients in neonatal intensive care (16).

It is known that respiratory distress and the
need for follow-up in intensive care unit are
increasing in infants delivered by cesarean
section (C/S) before spontaneous delivery
starts. Postpartum respiratory distress caused
by C/S may have negative results such as
development of pulmonary air leaks and
persistant pulmonary hypertension (17, 18).
Nevertheless, even if there is no postpartum
complication, pulmonary pressure decreases
in newborns delivered by C/S later than the
ones by vaginal delivery, so that temporary
postpartum  pulmonary hypertension s
prolonged (19, 20).

In this study we aimed to demonstrate the
association between delivery type and BNP
levels in newborns by comparing the 1st day
(cord) and 3rd day (infant) BNP levels of
babies that had elective cesarean section and
spontaneous vaginal delivery.

2. Materials and Methods
Study design

This study was carried out between July 2013
and September 2013 in the Department of
Obstetrics and Gynecology of Medeniyet
University Education and Research Hospital,
after the approval of the decision of the Ethics
Committee of Clinical Researches of the same
hospital with the decision dated 25.06.2013
and number 2013/0009. All procedures in the
study complied with the 1964 Helsinki
declaration and its later amendments or
comparable ethical standards. Patient parents
were informed about the study and their
informed consent was obtained. Financial
support for BNP measurements was provided
by the project of 23.01.2014 / 33 of
Medeniyet University Education and Research
Hospital. The BNP measurement was
performed at the Biochemistry Department of
the same hospital.

Selection of participants

In the postnatal examinations, the general
condition, color, activity, respiration rate,
moaning, bruising, SpO2 (over 95% was
accepted as normal) and cardiac auscultation
findings of newborns were evaluated. The
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examinations were repeated after the babies
were placed next to their mother. The cases
who had abnormal examination findings and
needed postnatal oxygen were excluded from
the study. Infants whose mothers had chronic
disease, gestational diabetes  mellitus,
preeclampsia, premature  rupture  of
membranes, smoking, fetal distress findings
and emergency cesarean section were not
included in the study. Apgar scores were
recorded on the 1st and 5th minute of infants.
Babies that were under eight in any case were
not included into the study.

Fetal ultrasonography was used in addition to
the last menstrual period which is accepted as
the most reliable parameter in determining the
age of pregnancy. Deliveries over the 37th
gestation week were included in the study.

Data collection

In all births included in the study,
immediately after the birth a double clamp
was placed on the umbilical cord and 2 cc
venous cord blood was taken into a tube with
EDTA (Ethylenediaminetetraacetic acid) and
sent to the laboratory. On the third day, the
patients were called to the control and another
2cc blood was taken, put into a tube with
EDTA and sent immediately to the laboratory.

The blood samples were centrifuged at 4000
rom for 10 minutes in the laboratory to
separate the plasma, were frozen and stored at
-80 ° C. On the day of analysis, samples were
brought to room temperature and processed on
ACCESSR device by immunoassay method,
using a chemiluminescent immunoassay kit
(RocheDiagnostics, Grenach-Wyhlen,
Germany) and the results were evaluated in
terms of pg/ml.

Statistical Analysis

Shapiro-Wilk normality test was applied to all
data. Student's t-test was used to compare
means in normally distributed data. The
Mann-Whitney U and the Wilcoxon tests were
used to compare the non-normally distributed
data. Descriptive statistics were presented as
meantstandard deviation (SD) for normally

distributed data, median (interquartile range,
25%-75%) for skewed-data, and as numbers
and percentages for categorical data. In all
analyzes the significance level was
determined as p<0.05. All data analyzes were
performed in PASW Statistics 18 (SPSS Inc.).

3. Results

In the study period, this study was completed
with 25 mothers and neonates in vaginal
delivery group and 23 mothers and neonates
in cesarean delivery group. Spinal or epidural
anesthesia was performed in all cesarean
sections. Demographic  and clinical
parameters of vaginal and cesarean delivery
groups were summarized in Table 1. Between
the vaginal and cesarean delivery groups,
there was no significant difference regarding
the maternal age, gravidity and parity; and
neonatal gender, gestational age at delivery,
and birth weight.

Cord and infant BNP levels were similar in
vaginal and cesarean delivery. While the
median cord BNP level was 54.0 (gl-g3:
40.0-111.5) in vaginal deliveries, 56.0 (q1-g3:
39.0-84.0) was found in cesarean sections
(p=0.657). Infant BNP level was found 66.0
(g1-g3: 43.0-90.0) in vaginal deliveries and
75.0 (gl-g3: 54.0-145.0) in cesarean
deliveries (p=0.173). There was no difference
between the cord and infant BNP levels in
vaginal deliveries [54.0 (g1-g3: 40.0-111.5)
and 66.0 (gl-93: 43.0-90.0) respectively,
p=0.619]. In cesarean deliveries, the median
infant BNP level was significantly higher than
the median cord BNP level [56.0 (g1-03:
39.0-84.0) and 75.0 (ql-gq3: 54.0-145.0),
p=0.027] (Table 2). In figure 1, the boxplot
chart of cord and infant BNP levels according
to the mode of delivery is shown.

Accompanied by these data, the post hoc
power of cord BNP analysis (vaginal delivery
versus C/S) was 0.42, and of infant BNP
analysis (vaginal delivery versus C/S) was
0.58 in the 95% confidence interval using the
‘OpenEpi calculator’
(https://www.openepi.com/Power/PowerMean
.htm).
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Table 1. Selected demographic characteristics and maternal-neonatal clinical parameters of vaginal and

cesarean delivery groups.

Vaginal delivery Cesarean delivery Significance
(n=25) (n=23)

Maternal age (yr)* 27.5 (£5.5) 30.2 (+4.8) NS

Gravidity (n)** 1(1-3) 3(2-35) NS

Parity (n)** 1(1-2) 2(2-3) NS

Gender (Male) (n) 12 11 NS

GA at delivery (week)** 40 (39-40) 38 (38.5-39) NS

Birth weight (g)* 3350 (£349) 3347 (£357) NS

* Data were presented as mean (+ standard deviation), ** Data were presented as median (interquartile range, 25%-

75%). NS, not significat at a p value of 0.05.

Table 2. Comparison of cord and infant BNP levels according to delivery type

Vaginal delivery

Cord BNP (pg/ml) Infant BNP (pg/ml) **p value
Median (q1-93) Median (q1-93)

54.0 (40.0-111.5) 66.0 (43.0-90.0) 0.619
56.0 (39.0-84.0) 75.0 (54.0-145.0) 0.027

Cesarean delivery
*p value 0.657

0.173

* Mann-Whitney U test, ** Wilcoxon test

500

4007

300

100

M cord_BHP
I Infart NP

Delivery_type

Figure 1. The boxplot chart of cord and infant BNP levels according to the mode of delivery

VD: vaginal delivery, C/S: cesarean section, BNP: pg/ml

4. Discussion

There is a limited number of studies
investigating the relationship between the
mode of delivery and serum BNP levels. In
their study, Itoh H. et al. (13) compared the
babies delivered by elective cesarean with the
ones delivered by normal spontaneous vaginal
delivery and having fetal distress findings.
They found first day BNP levels of the infants

delivered by vaginal delivery 19 times higher.
In a similar study, the BNP levels in cord
blood of preeclamptic mothers babies were
found higher than healthy newborns
depending on the fetal stress they experienced
(21). There is no evidence that uncomplicated
vaginal delivery creates fetal cardiac distress
and increases cord BNP values. In a study
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which conducted by Seong et al., healthy
infants delivered by VD and elective C/S were
compared in terms of cord amino-terminal
pro-brain natriuretic peptide (N-pro BNP)
levels; it has been thought that uterine
contractions during normal vaginal delivery
may cause fetal cardiac stress by decreasing
placental and umbilical artery blood flow, but
no statistically significant difference was
detected, and it was concluded that vaginal
delivery alone did not cause cardiac stress
(22). In addition, in a study with limited
participation, It was concluded that the usual
birth stress maximizes NT-pro BNP levels, so
it cannot be used as a marker to differentiate
birth stress (23). In our study in which
newborns with fetal distress were not
included, we also found no statistically
significant difference in cord BNP levels
between vaginal and elective C/S deliveries.

BNP and NT-proBNP are of fetal origin and
are higher levels in cord blood than adults (2,
23, 24). It has been shown that in the
newborns plasma BNP and N-pro BNP levels
showed a rapid increase during the first 2-3
days after birth; and in the following days, as
a result of kidney maturation, systemic
vascular resistance and decreased pulmonary
pressure, BNP and N-pro BNP levels have
decreased (5, 6, 8). Many newborns delivered
by C/S before the onset of spontaneous
delivery have many problems, especially
respiratory ones such as TTN, PPHT (17, 18).
Martelius et al. (25) compared the amount of
pulmonary fluid by performing pulmonary
ultrasonography at postnatal 1st, 3rd and 24th
hours to infants delivered by elective C/S and
VD. Altghough at the first hour, no
statistically significant difference was found,
at the third hour, C/S delivered babies had
statistically significant elevation in the
amount of pulmonary fluid compared to
vaginally delivered babies. They marked that
this difference vanished at the 24th hour.
There was a positive correlation between high
BNP levels and tachypnea duration in
newborns diagnosed with TTN; it has been
concluded that BNP value could be used as a
marker to determine the severity of TTN (14,
15). Similarly, BNP levels were detected
higher in the newborns with PPHT than in the
control group (9). In the previous studies,

elective C/S and vaginally delivered infants
were compared in terms of pulmonary
pressure, and transient pulmonary
hypertension has been shown to be prolonged
in the C/S delivered babies group (19, 20). A
statistically significant pulmonary artery
pressure decrease in the vaginal delivery
group stopped on the 3rd day, whereas in the
cesarean group it extended till the 5th day
(20). High BNP levels may also be related to
the type of anesthesia used during C/S, such
as general versus spinal/epidural anesthesia.
Large amounts of IV fluid given to mothers
who receive epidural anesthesia before
delivery can affect their offspring's fluid
balance, leading to mild hypervolemia and
higher levels of vasoactive hormones such as
ANP and BNP (26). In our study, there was a
statistically significant increase in 3rd day
BNP value compared to cord BNP level in
elective C/S deliveries. There was no
statistically significant increase in vaginal
births. This difference between the type of
birth may be related to the delay in pulmonary
and cardiac adaptation due to elective
cesarean deliveries. Again, epidural anesthesia
may have contributed to this increase.

There are some limitations in our study. One
of these was the inability to perform
echocardiography (Echo) in newborns, and
that the pulmonary pressure was not
measured. The correlation between high
pulmonary pressure and high serum BNP
levels could have been shown more clearly if
Echo could be performed. However,
newborns born by cesarean section with
clinical signs of respiratory distress due to
pulmonary maladaptation could also be
included in the study as a separate subgroup.
BNP levels of this subgroup of patients would
help us understand the relationship between
BNP, C-section, and adaptation problems
after birth. The most important limitation was
that the sample size was insufficient to
compare BNP levels of vaginal birth and C/S,
as shown by power analyses. Maybe, a
statistically significant difference could be
shown in larger samples.
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5. Conclusion

Uncomplicated vaginal deliveries were not
associated with cardiac stress. The significant
increase in BNP levels observed in elective

pulmonary and cardiac adaptation. Therefore,
BNP may be used as a biomarker of

pulmonary maladaptation. Further functional
studies may

lead the way to a better

understanding of the pathogenesis.

cesarean deliveries may indicate a delay in
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Pediatric Forearm Fractures with Unacceptable Angulation: Is Remodeling Effective?
Kabul Edilemez Angulasyonu Olan Cocuk Onkol Kiriklari: Remodelizasyon Etkili mi?
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Abstract: The aim of this study is to examine the remaining deformity after remodeling and its relationship with
pronation/supination limitation in patients with unacceptable angulation according to the literature. 45 patients who had forearm
fractures treated with closed reduction and plaster cast between 2014 and 2019 were included in the study. The maximum angulation
amount was determined on anteroposterior or lateral radiographs by measuring the angulation of the radius and ulna on the
radiographs taken during plaster removal (T1) and on the radiographs after remodeling (T2) at the last follow-up. The average
follow-up period was 61.6 months (36-90 months). The patients were divided into 2 groups according to the angulation in the
radiographs taken on the day the cast was removed (T1): Group 1 (acceptable angulation), and Group 2 (unacceptable angulation).
While the average of maximum angulation values at T1 in Group 1 was 8.2° (£2.6) it was 15.4° (+4.1) in Group 2 (p = 0.002).
While the mean residual angulation value at T2 was 3.5° (£1.8) in Group 1, it was 6.8° (3.1) in Group 2 (p = 0.002). It was
determined that 7 of 19 patients in Group 1 and 13 of 26 patients in Group 2 had a limitation of more than 10° (p = 0.382).
Conservatively treated pediatric forearm fractures have the potential to heal to normal degrees at a high rate after remodeling, even
if they have unacceptable angulation degrees, and the pronation/supination limitation in these patients is not directly related to the
residual angulation degrees.

Keywords: Radius and ulna fracture, Closed fracture reduction, Malunion, Bone remodeling.

Ozet: Bu galismanin amaci literatiire gore ashinda kabul edilemez angulasyona sahip olan hastalarda, remodelizasyon sonrasi kalan
deformiteyi ve bunun pronasyon/supinasyon kisithilig: ile iliskisini incelemektir. 2014-2019 yillar1 arasinda kapali rediiksiyon ve
alg1 ile tedavi edilmis 45 hasta ¢alismaya dahil edildi. Alg1 ¢ikarilmas: sirasinda gekilen radyografiler (T1) ve son kontroldeki
remodelizasyon sonraki grafiler (T2) tizerinden radius ve ulnanin angulasyonlari olgiilerek 6n-arka veya yan grafilerde maksimum
angulasyon miktar1 belirlendi. Ortalama takip siiresi 61.6 aydi (36-90 ay). Hastalar alginin ¢ikarildigi giin (T1) cekilen
radyografilerdeki angulasyona gore 2 gruba ayrildi (Grup 1: kabul edilebilir angulasyon; Grup 2: kabul edilemez angulasyon). Grup
1'de T1'de maksimum angulasyon degerlerinin ortalamast 8.2° (£2.6) iken, Grup 2'de 15.4° (+4.1) idi (p=0.002). T2'de ortalama
rezidii angiilasyon degeri Grup 1'de 3.5° (£1.8) iken, Grup 2'de 6.8° (+3.1) idi (p=0.002). Grup 1'de 19 hastanin 7'sinde, Grup 2'de
ise 26 hastanin 13'iinde pronasyon veya supinasyonda 10°'den fazla kisitlilik oldugu saptand: (p=0.382). Konservatif tedavi edilen
cocuk onkol kiriklar1 kabul edilemez angulasyon derecelerinde olsa bile yiiksek oranda normal derecelere iyilesme potansiyeline
sahip olup, hastalarda olusan pronasyon/supinasyon kisitlilig: rezidii angulasyon dereceleri ile direkt iliskili degildir.

Anahtar Kelimeler: Radius ve ulna kirigi, Kirigin kapali rediiksiyonu, Anormal kaynama, Kemik remodelizasyonu.
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1. Introduction

Forearm bone fractures are a common injury
in the pediatric population, with double bone
fractures of the radius and ulna accounting for
an estimated 40% of all pediatric fractures [1].
These fractures typically result from indirect
trauma from falling onto an outstretched hand
and may involve the radius, ulna, or both [2].
The initial treatment of forearm fractures in
the pediatric population is usually closed
reduction and casting, which is successful as
long as fracture reduction can be kept at
acceptable levels until union occurs [3].

Child forearm double bone fractures may
rarely lead to limitation of pronation and/or
supination, which may affect daily activities
[4]. The main factor responsible for this
situation is the loss of reduction within the
cast and the development of angular malunion
[5]. Although it is estimated that angulation
will improve with remodeling, it is a dilemma
for clinicians to estimate whether the amount
of angulation left behind at the endpoint will
leave a clinically significant degree of
pronation and/or supination restriction and
whether to give the patient a new reduction
decision.

The aim of this study is to evaluate the
amount of remodeling after conservatively
treated pediatric forearm double bone
fractures and the relationship between the
amount of angulation remaining after
remodeling and pronation and/or supination
limitation.

2. Materials and Methods

After ethics committee approval (Hacettepe
University Ethics Committee 2023/05-21),
pediatric patients diagnosed with double bone
forearm fractures between 2014 and 2019
were retrospectively investigated using the
hospital database. Of the 406 patients reached
as a result of the assessment, 164 patients
between the ages of 2 and 15 who were
treated with closed reduction and long-arm
casting and who came for regular check-ups

until the cast was removed were evaluated.
The parents of these 164 patients were
contacted by phone and invited to the study.
Isolated radius or ulna fractures, operated
patients, patients with refracture, patients with
a history of fracture in the opposite forearm,
greenstick fractures, patients with Monteggia
or Galeazzi fractures, patients diagnosed with
pathological or open fractures, polytrauma
patients and patients with insufficient
radiographic follow-up in plaster cast were
excluded. Of the 45 patients who agreed to
participate in the study, 35 were male and 10
were female (Table 1). 25 patients had left
forearm and 20 had right forearm fractured
extremities in the study, and the average
follow-up period was 61.6 months (36-90
months). For all patients, the degrees of
supination and pronation in both forearms
were measured using a goniometer with 2
movable arms of 20 cm, with the arm
adducted touching the body and the elbow
flexed at 90 degrees (Figure 1). Angulations
of the radius and ulna were measured on the
radiographs taken on the day the plaster cast
for the treatment of the fracture was removed
(T1) and on the radiographs after remodeling
at the last follow-up (T2). For angulation
measurement, the central longitudinal axis
was determined in the proximal and distal
parts of the fracture line in the radius and ulna
in the anteroposterior and lateral radiographs,
and the angle between them was recorded, and
whichever was the maximum angulation
amount was included in the analysis [6].
While commonly accepted reference ranges in
the literature were used to evaluate angulation
at T1, angulation of more than 10° was
defined as malunion to evaluate the post-
remodeling situation at T2 [3]. For
interobserver  variability, the difference
between 10 consecutive measurements made
by two experienced orthopedic surgeons.
When there was a difference as low as 3° (0-
5°), the measurement of a single orthopedic
surgeon was included in the study.
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Table 1. Demographic, radiographical and clinical parameters of the study population.

Mean =+ standart deviation/ Median (min.-max.) /

frequency (n) percent (%)
Age at fracture 7.6£2.9 7 (2-13)
Sex
Boy 35 77.8
Girl 10 222
Side (R/L)
L 25 55.6
R 20 44.4
Follow-up 61.6+16.1 59 (36-90)
Radial angulation at T1, anteroposterior 4.6+4.3 3.4 (0.4-21.9)
Ulnar angulation at T1, anteroposterior 4.243.6 2.7 (0.0-16.7)
Radial angulation at T1, lateral 9.9+6.4 10.0 (0.8-24.8)
Ulnar angulation at T1, lateral 4.944.0 3.6 (0.0-20.0)
Radial angulation at T2, anteroposterior 2.2+£1.5 1.7 (0.6-6.3)
Ulnar angulation at T2, anteroposterior 2.6£1.9 1.8 (0.5-9.2)
Radial angulation at T2, lateral 4.443.1 3.6 (0.8-13.1)
Ulnar angulation at T2, lateral 2.942.6 2.1(0.5-13.4)
Pronation in the fractured forearm 64.5+£7.9 65.0 (45.0-80.0)
Pronation in the healthy forearm 73.7£7.8 74.0 (55.0-87.0)
Pronation limitation 9.1£6.7 7.0 (1.0-25.0)
Supination in the fractured forearm 84.4+6.4 85.0 (71.0-96.0)
Supination in the healthy forearm 90.0+6.5 90.0 (74.0-103.0)
Supination limitation 5.6+3.1 6.0 (1.0-12.0)

Abbreviations: T1, cast removal; T2, last follow-up.

Figure 1. Patient with pronation limitation in the right forearm.
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3. Results

The patients were divided into 2 groups
according to the angulation in the radiographs
taken on the day the cast was removed (T1):
Group 1 was determined as acceptable
angulation, and Group 2 was determined as
unacceptable angulation. There were 19
patients (15 boys, 4 girls) in Group 1, and 26
patients (20 boys, 6 girls) in Group 2. The
mean age was 6.9 (£2.8) in Group 1 and 8.1
(£2.9) in Group 2. Mean follow-up periods
were 62.2 and 61.2 months, respectively.
There was no significant difference between
the groups in terms of gender, age and follow-
up periods (p>0.05).

While the mean maximum angulation values
at T1 on anteroposterior or lateral radiographs
in Group 1 was 8.2° (£2.6) it was 15.4° (+4.1)
in Group 2, and there was a significant
difference between the two groups (p =
0.002). While the mean residual angulation
value at T2 was 3.5° (+1.8) in Group 1, it was
6.8° (£3.1) in Group 2, and there was a
significant difference between both groups (p
=0.002).

In Group 1, the average pronation was 64° in
the fractured forearm and 73° in the healthy
forearm, while in Group 2 the same values
were 65° and 74°, respectively. In Group 1,
the average supination was 84 in the fractured
forearm and 90° in the healthy forearm, while
in Group 2 the same values were 84° and 90°,
respectively. When the groups were evaluated
in terms of whether there was a limitation of
more than 10° in pronation or supination
relative to the opposite forearm, it was
determined that 7 of 19 patients in Group 1
and 13 of 26 patients in Group 2 had a
limitation of more than 10°. In this respect, no
significant difference was detected between
the groups (p = 0.382).

Considering the entire population of 45
patients included in the study, the average
supination limitation was 5.6° (+3.1) and
pronation limitation was 9.1° (+£6.7). While
patients with more than 10° pronation and/or

supination limitation had 5.7° residual
angulation, patients with less than 10°
movement limitation had 5.2° residual
angulation. No significant difference was

detected  between residual  angulations
according to pronation/supination limitation
(p>0.05).

Although it was determined that 4 out of 45
patients healed with malunion, the amount of
movement limitation in these patients was
found to be 4°,14°,21° and 25°, respectively.

4. Discussion and Conclusion

The main finding of this study is that even if
conservatively treated pediatric forearm
double bone fractures have unacceptable
angulation levels, they have the potential to
heal after remodeling to reduce high
angulations to normal limits. Additionally,
there is no direct relationship between
pronation/supination limitation and the degree
of residual angulation.

Malunion, which occurs after pediatric
forearm double bone fractures, is a
complication that may include not only
residual angulation but also translation and
rotation deformities and is generally seen after
conservatively treated fractures [4, 5].
Considering cadaveric studies, it has been
shown that malunion of less than 10° causes
minimal pronation and supination limitation,
while higher degrees cause significant loss in
the same movements [4, 5, 7]. Surgical
treatment is recommended to prevent
functional and cosmetic problems [8-10].

However, in childhood, bones have a weapon
called remodeling. The remodeling phase of
fracture healing is a process in which callus
tissue is gradually eliminated and new bone is
formed along the stress lines, which can last
months or even years in some bone structures
[11]. Even though fractures distant from the
physis, such as forearm double bone fractures,
have relatively less remodeling capacity than
fractures closer to the physis, such as
metaphysis, this process often provides almost
perfect cosmetic recovery, especially in young
children [12, 13]. In the patient cohort in our
study, of the 26 patients who had
unacceptable angulation according to the
literature upon removal of the cast and
constituted Group 2, angulation persistence
was less than 5° in 7 patients, 5-10° in 15
patients, and more than 10° in only 4 patients.
That is, successful remodeling occurred in
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22/26 (84%) patients, and although they
remodeled with higher degrees of angulation
than patients within acceptable limits, most
forearms healed without developing malunion
(Figure 2). This shows that remodeling in

pediatric forearm fractures is better than
expected, and therefore the acceptability
limits should be reconsidered with new long-
term studies.

Figure 2. Radiographs of a 6-year-old patient. a. Radiograph after closed reduction, b. Unacceptable angulation
was observed 2-weeks after reduction, c. Radiography after cast removal, d,e. Successful remodeling 7 years after
fracture.

Malunion is not the only cause of movement
limitation after a forearm fracture. After
trauma, not only bone fractures occur, but soft
tissue structures such as interosseous
membrane and surrounding muscles can also
be damaged [14]. Especially while the
interosseous membrane damage is healing,
fibrotic tissues may form, which may cause
contracture and cause limitation of pronation
and supination [15]. In our study, when
comparing patients who developed and did
not develop pronation and supination
restriction, there was no significant difference
in the amount of residual angulation, which
can be explained by contractures secondary to
the soft tissue injuries mentioned above.

The strengths of this study are that the follow-
up period is long enough to complete
remodeling and that it consists of patients
treated similarly in a single center. The
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Abstract: Thiazide diuretics are among the major anti-hypertensive medications. Hydrochlorothiazide and indapamide are among
the most commonly used thiazides. Common side effects include impaired renal function and electrolyte disturbances. Whether
hydrochlorothiazide and indapamide cause the same amount of disturbance at equivalent doses is uncertain. Patient data from four
different clinics was analyzed. Patients whose thiazide diuretic was initiated or dose escalated were included if they met the
inclusion criteria. Patient characteristics, including demographics, comorbidities, medications, renal function, and electrolyte values
at the initial visit and control visit, and hydrochlorothiazide or indapamide exposure per milligram, were acquired. Indapamide
doses were multiplied by ten to convert into equivalent thiazide doses. Changes in renal function and electrolyte values, and renal
function and electrolyte changes per equivalent thiazide exposure, were calculated. The uric acid increase and potassium decrease
were different for the indapamide and hydrochlorothiazide groups. However, when these changes were analyzed per equivalent
thiazide exposure, potassium was not different, but the uric acid increase was still significantly different between indapamide and
hydrochlorothiazide (.05(.08) vs .03 (.08) mg/dL per equivalent mg thiazide, p = .049). This study demonstrated that indapamide’s
hyperuricemic effect is more profound than that of hydrochlorothiazide. Choosing hydrochlorothiazide instead of indapamide may
be more appropriate in patients with higher initial uric acid levels.

Keywords: Hypertension, Uric Acid, Thiazides, Hydrochlorothiazide, Indapamide

Ozet: Tiyazid diiiretikleri ana anti-hipertansif ilag gruplarindandir. Hidroklorotiyazid ve indapamid en sik kullanilan tiyazidler
arasindadir. Sik izlenen yan etkileri bobrek fonksiyon ve elektrolit bozukluklaridir. Hidroklorotiyazid ve indapamidin ayni esdeger
dozlarinda ayn1 miktarda bozukluga neden olup olmadig: net degildir. Dort farkli Klinikten hasta bilgileri incelendi. Tiyazid ditiretik
baslanan veya dozu arttirilan hastalar, dahil olma kosullarini karsilamalart durumunda galismaya dahil edildiler. Demografik veri,
hastaliklar, ilaglar, baglangi¢ ve kontrol vizitlerindeki bobrek fonksiyon ve elektrolit degerleri ile maruz kalinan hidroklorotiyazid
veya indapamid dozlarindan olusan hasta 6zellikleri elde edildi. indapamid dozu esdeger tiyazid dozuna ¢evrim igin on ile garpild:.
Bobrek fonksiyon ve elektrolit degerlerindeki degisimler ile esdeger tiyazid maruziyeti basina olusan bobrek fonksiyon ve elektrolit
degisimleri hesaplandi. Indapamid ve hidroklorotiyazid gruplar1 arasinda iirik asit artis1 ve potasyum diisiisii agisindan fark vardi.
Bu degisimler esdeger tiyazid maruziyeti basina incelendiginde potasyum disiisii arasinda fark yoktu ancak irik asit artisi
indapamid ve hidroklorotiyazid gruplar arasinda hala anlamli derecede farkliydi (esdeger tiyazid mg'si bagina .05(.08)mg/dL vs .03
(.08) mg/dL, p = .049). Bu ¢alisma indapamidin hiperiirisemik etkisinin hydroklorotiyazidin oldugundan daha derin oldugunu
gostermistir. Baslangic iirik asit seviyeleri daha yiiksek olan hastalarda indapamid yerine hidroklorotiyazid se¢ilmesi daha uygun
olabilir.
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Uric acid and thiazides

1. Introduction

Hypertension is one of the most common
cardiovascular diseases in the world (1). Anti-
hypertensive medications slow or reverse
hypertension-mediated organ damage; hence,
strict blood pressure control is targeted in
hypertensive patients (2, 3). Although many
anti-hypertensive drug groups exist, only five
of them are regarded as the "major drug
classes" based on their efficacy and
tolerability (3). Two of them are renin-
angiotensin-aldosterone-system inhibitors
(RAASI), namely, angiotensin converting
enzyme inhibitors (ACEi) and angiotensin
receptor blockers (ARB). The remaining
drugs include calcium channel blockers
(CCB), beta blockers (Bb) and thiazide
diuretics (THZ). Commonly available THZs
include hydrochlorothiazide (HCTZ) and the
thiazide-like diuretic indapamide. Indapamide
is more potent and has a longer duration of
action compared with HCTZ (4). 1 milligram
(mg) of indapamide is equivalent to 10 mg of
HCTZ in terms of efficacy (5).

Recent guidelines recommend the initiation of
therapy with a two-drug combination for the
majority of hypertensive patients (3). Of those
two drugs, it is recommended that they
comprise either RAASI + THZ or RAASI +
CCB. The preferred side effect profile of these
medications rather than their efficacy largely
determines whether THZ or CCB is the better
option. THZ's main side effects are metabolic
and renal side effects (6). Metabolic side
effects include glucose intolerance and
dyslipidemia. Renal side effects include
hyponatremia, hypokalemia, hyperuricemia,
and hypercalcemia (6). Uric acid increases
may lead to gout development and
progression, as well as renal disease and
cardiovascular diseases (7). Although these
side effects are more pronounced with the
historic HCTZ doses of 50 and 100mg, lower
HCTZ doses of 12,5 and 25mg do not
eliminate renal side effects completely (8, 9).
Although they do not confer an absolute
contraindication, these metabolic and renal
side effects may cause cautious and limited
use of THZs among patients with metabolic
syndrome, dyslipidemia, gout, and cancer
patients with bone metastasis (3). Limited and
hesitant use of THZs among patients with a

probable tendency for those side effects may
cause inadequate hypertension control and
lead to increased adverse cardiovascular
outcomes.

The aim of this study was to elucidate whether
there is a difference in renal function and
electrolyte changes between two different
THZ groups and calculate the changes in renal
functions and electrolytes for a given amount
of THZ medication. These data can then be
embedded into clinical decision-making or
machine learning algorithms in order to
improve THZ utilization among high-THZ
side effect-risk patients.

2. Materials and Metodhs
Design, Settings, and the Study Population

This study was designedas a post-hoc analysis
of our previously published study (10). All
patient data was acquired using electronic
medical records (EMR). Four different clinics
contributed to the study, of which one is a
tertiary care university hospital general
internal medicine clinic, one is a secondary
care private hospital cardiology clinic, and
two are secondary care state hospital general
internal medicine and cardiology clinics.
Outpatients admitted to these clinics between
October 1st, 2020, and October 30th, 2021,
were evaluated for the study.

The inclusion criteria were as follows:
e Being over 18 years old

¢ Having a hypertension diagnosis

¢ Having hydrochlorothiazide or
indapamide initiated or their dose
increased

e Having the control visit for renal function
and electrolyte check within 4 weeks

e Having the relevant EMR data for the
study

The exclusion criteria were as follows:

e Having missing or inadequate EMR data
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e Being treated with mineralocorticoid
receptor antagonists or loop diuretics

e Having end-stage renal or liver disease

In routine clinical practice, physicians do not
routinely check renal functions and
electrolytes within 4 weeks when they only
initiate or dose increase thiazide medications,
but they do when they initiate or dose increase
RAASI. Therefore, the dose acquired via
EMR represents both thiazide and RAASI
initiation or dose increase. However, because
RAASI other than losartan—which was used
only in a few patients in the study cohort—is
known not to affect uric acid levels and
because there is no equivalency data for
different RAASI, we did not consider which
RAASI was initiated or dose increased due to
the expected lack of effect on uric acid levels.

Clinical Data

The data acquired (and some calculated) for
each patient were as follows:

o Demographics: age and sex

e Relevant comorbidities: diabetes mellitus,
coronary artery disease, heart failure,
chronic kidney disease, pulmonary
diseases, active cancer, and connective
tissue disorders

¢ Anti-hypertensive medications other than
thiazides: ACEi, ARB, CCB, beta
blockers, and alpha blockers

e Other common medications: insulin, oral
anti-diabetics (i.e., metformin,
sulphonylurea, pioglitazone, dipeptidyl
peptidase-4 inhibitor (DPP4i), sodium-
glucose cotransporter-2 inhibitor (SGLT-
2i)), nonsteroidal anti-inflammatory drugs
(NSAID), beta-2 agonists, proton pump
inhibitors (PPI), and selective serotonin
reuptake inhibitors (SSRI).

¢ Initial and control laboratory values: Urea
(mg/dL), creatinine (mg/dL), estimated
glomerular filtration rate
(mL/min/1.73m2), uric acid (mg/dL),
sodium (mEg/L), potassium (mEg/L),
calcium (mg/dL), albumin (g/dL), glucose
(mg/dL), low density lipoprotein (mg/dL),

and triglyceride (mg/dL). These values,
except for albumin, glucose, low-density
lipoprotein, and triglycerides, were
acquired from the EMR within 4 weeks of
medication initiation or dose increase.

e Change in values: control and initial renal
function and electrolyte values were
subtracted to calculate the changes.

e Thiazide equivalency: 1mg of indapamide
is known to be equivalent to 10 mg of
hydrochlorothiazide. Therefore, all
indapamide doses were multiplied by ten

to make valid calculations and
comparisons.
e Equivalent thiazide exposure: The

thiazide medication doses to which each
patient is exposed were calculated as the
equivalent thiazide dose at the control
visit minus the equivalent thiazide dose at
the initial visit (e.g., consider a patient
whose medication at the index visit was
indapamide 1.5mg and it was found to be
changed to hydrochlorothiazide 25 mg).
First, the indapamide dose was multiplied
by ten to find the equivalent thiazide dose,
which is 15mg. Then, it was subtracted
from the 25mg, resulting in 10mg of
equivalent thiazide exposure.

e Renal function and electrolyte changes
were divided by the equivalent thiazide
exposures to elucidate renal function and
electrolyte changes for the same amount

of equivalent thiazide medication
exposure.
Ethics

Each patient in the study was assigned an
anonymous identification number to protect
confidentiality. Processing of the data did not
require informed consent, and written
informed consent was not obtained due to the
study's retrospective design. The study
complies with the principles outlined in the
Declaration of Helsinki, and this study was
approved by the Hacettepe University
Institutional Review Board (Project number
G022/734).

Statistics
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Continuous variables were presented as
median (interquartile range) and mean
(+standard deviation), whereas categorical
variables were presented as numbers
(percentages). Pearson’s chi-squared test (y2
test) or Fisher’s exact test were used for
categorical variables to analyze between-
group differences. The student’s t-test or
Mann-Whitney U test, was used for
continuous variables between two groups
according to their normality pattern. Statistics
were provided according to the thiazide
patients received. All analyses were
conducted using IBM SPSS Software version
23.0 (SPSS Inc., Chicago, IL), licensed to the
institution where the study was carried out.
Two-sided  significance  testing  was
performed, and p-values less than 0.05 were
considered significant.

3. Results
Patient Characteristics

A total of 144 patients were included in the
study. Of whom, 62 were exposed to
indapamide, while 82 were exposed to HCTZ.
The majority of patients (66%) were female,
and the mean age was 60.3 (£10.5). There was
a statistically significant difference between
the mean age of indapamide users (57.8+£10.3)
and HCTZ wusers (62.1£10.3). The most
common comorbidities were diabetes mellitus
(43.8%) and coronary artery disease (20.1%).
Comorbidities were not different between
indapamide users and HCTZ users (p > .05),
except for chronic kidney disease, with zero
patients in the indapamide group vs. 7 patients
in the HCTZ group (p = .01). Regarding initial
anti-hypertensive medications other than
THZ, Bb was the most common (31.9%) drug,
followed by CCB (27.1%) and ACEi (25.7%).
Initial anti-hypertensive medications did not
differ for CCB and Bb (p > .05) but differed
between ACEi and ARB (p < .05). Regarding
other medications, metformin (35.4%) and
PPIs (20.1%) were the two most commonly
used medications, and no other medications
differed between the indapamide and HCTZ
groups (p > .05). Table 1 illustrates in detail
the patient characteristics for all patients and
according to THZ groups.

Renal Function, Electrolytes, and Metabolic
Values

Regarding initial renal functions, electrolyte
values, and metabolic values, there was no
difference between the indapamide and HCTZ
groups (p > .05). Regarding the control visit’s
renal function and electrolyte values, there
was no difference between the indapamide
and HCTZ groups as well (p > .05).

In terms of change from initial values to
control values, there was a statistically
significant difference between uric acid
change and potassium change. While the uric
acid increase in the indapamide group was .80
(1.0), it was .47 (1.0) in the HCTZ group (p =
.014). The potassium decrease was .2 (.5) in
the indapamide group, while it was .07 (.5) in
the HCTZ group (p = .03). Other renal
function and electrolyte values did not differ
between the two groups (p > .05). Table 2
illustrates in detail the renal function,
electrolyte, and metabolic values at the initial
visit, the control visit, and the change between
visits, according to the THZ groups.

Equivalent Thiazide Exposure

A total of 2080mg equivalent thiazide
exposure was noted in the study cohort. While
indapamide initiation or dose escalation was
95.25mg in 62 patients, which is equivalent to
952.5mg of HCTZ, 1127.5mg of HCTZ
initiation or dose escalation took place in 82
patients. The median equivalent thiazide
exposures in the groups were used to calculate
the equivalent thiazide exposure per patient.
While the median equivalent thiazide
exposure per patient was 12.5mg in total in
the indapamide group and in the HCTZ group,
there was a difference between the equivalent
thiazide exposure per patient in the
indapamide and HCTZ groups (p = .04) due to
the different distribution of values (Table 3).

Renal Function and Electrolyte Changes per
Equivalent Thiazide Exposure

Urea, creatinine, glomerular filtration rate,
sodium, potassium, and calcium changes
between the initial measurement and the
control measurement per the equivalent of
thiazide exposed were not different between
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the indapamide and HCTZ groups (p > .05).
However, the uric acid change per equivalent
thiazide exposure difference was statistically
significant between the two groups (p = .049).
While the uric acid increased by .05 (.08) per
equivalent  thiazide exposure in the

indapamide group, it was .03 (.08) in the
HCTZ group. Table 3 illustrates in detail the
equivalent thiazide exposures in total, per
patient, and their associations with renal
function and electrolyte changes, according to
THZ groups.

Table 1. Patient characteristics according to different thiazides

Total Indapamide HCTZ p*
n=144 n=62 n=_82

Demographics
Age 60.3 (£10.5) 57.8 (£10.3) 62.1 (+10.3) .01
Female Gender 95 (66%6) 41 (66.1%) 54 (65.9%) 97
Comorbidities
Diabetes Mellitus 63 (43.8%) 23 (36.5%) 40 (48.8%) .16
Coronary Artery Disease 29 (20.1%) 14 (22.6%) 15 (18.3%) .53
Heart Failure 4 (2.8%) 2 (3.2%) 2 (2.4%) a7
Chronic Kidney Disease 7 (4.9%) 0 7 (8.5%) .01
Pulmonary Disease 15 (10.4%) 4 (6.5%) 11 (13.4%) A7
Active Cancer 3 (2.1%) 1 (1.6%) 2 (2.4%) 73
Connective Tissue Disorder 3 (2.1%) 1 (1.6%) 2 (2.4%) 73
Initial Major Anti-
Hypertensive Medications
ACEi 37 (25.7%) 23 (37.1%) 14 (17.1%) .00
ARB 8 (18.1%) 6 (9.7%) 20 (24.4%) .02
CCB 39 (27.1%) 14 (22.6%) 25 (30.5%) .29
Beta blocker 46 (31.9%) 17 (27.4%) 29 (35.4%) 31
Other Medications
Insulin 19 (13.2%) 9 (14.5%) 10 (12.2%) .80
Metformin 51 (35.4%) 19 (30.6%) 32 (39%) .29
Sulphonylurea 13 (9%) 4 (6.5%) 9 %11%) .34
Pioglitazone 8 (5.6%) 2 (3.2%) 6 (7.3%) 27
DPP-4i 9 (6.3%) 2 (3.2%) 7 (8.5%) 17
SGLT-2i 13 (9%) 6 (9.7%) 7 (8.5%) .81
NSAID 8 (5.6%) 3 (4.8%) 5 (6.1%) 74
Beta-2 agonists 9 (6.3%) 1 (1.6%) 8 (9.8%) .07
Proton pump inhibitors 29 (20.1%) 9 (14.5%) 20 (24.4%) 14
SSRI 7 (4.9%) 2 (3.2%) 5 (6.1%) .69

ACEi: Angiotensin converting enzyme inhibitor, ARB: Angiotensin receptor blocker, CCB: Calcium channel blocker,
DPPA4i: Dipeptidyl peptidase-4 inhibitor, HCTZ: Hydrochlorothiazide, NSAID: Nonsteroidal anti-inflammatory drug,
SGLT-2i: Sodium-glucose cotransporter-2 inhibitor, SSRI: Selective serotonin reuptake inhibitor

Numbers in the brackets illustrate (+ standard deviation) or (percentage %)

* P < .05 was shown in bold

Table 2. Renal function, electrolyte, and metabolic values at the initial visit, control visit, and the change
between control and initial values, according to different thiazides

Renal Function, Electrolyte, and Total Indapamide HCTZ p*
Metabolic Values n=144 n==62 n=282

Initial Values

Urea 29 (11) 30 (10) 29 (11) .98
Creatinine .74 (.25) .75 (.22) .74 (.28) 72
Glomerular Filtration Rate 95 (20) 97 (21) 93 (19) .60
Uric Acid 5.1 (1.4) 5.0 (1.2) 5.1 (1.6) 35
Sodium 139 (3) 140 (2) 139 (3) 14
Potassium 4.3 (.4) 4.3 (.6) 4.4 (4) 40
Calcium 9.6 (.6) 9.6 (.7) 9.6 (.6) .98
Albumin 4.3 (.5) 4.3(.5) 4.2 (.4) .99
Glucose 109 (33) 105 (24) 112 (34) .23
Low Density Lipoprotein 126 (60) 119 (65) 130 (56) A7
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Triglycerides 155 (100)
Control Values

Urea 34 (13)
Creatinine 76 (.27)
Glomerular Filtration Rate 93 (24)
Uric Acid 5.7 (1.5)
Sodium 139 (3)
Potassium 4.2 (.5)
Calcium 9.7 (.7)
Change in Values

Urea 4.0 (10)
Creatinine .02 (.11)
Glomerular Filtration Rate -2(9)
Uric Acid 6(1.2)
Sodium -1.0(3.7)
Potassium -1(.5)
Calcium .05 (.4)

153 (99) 156 (102) 93
35 (15) 34 (13) 69
76 (.26) 75 (.28) 60
92 (25) 93 (24) 94
5.7 (1.3) 5.7 (1.6) 53
139 (2) 139 (3) 96
4.1(.6) 4.2 (5) 052
9.9(.7) 9.6 (.6) 24
4.0 (10) 3.(9.9) 65
02 (.10) 02 (.12) 61
-1 (10) -2 (10) 85
80 (1.0) 47 (1.0) 014
1.7 (3.1) -1(3.6) 23
-2 (5) -07 (.5) .03
-.05 (.4) 1(.4) A7

HCTZ: Hydrochlorothiazide
Numbers in the brackets illustrate interquartile range
* P < .05 was shown in bold

Table 3. Equivalent thiazide exposures and their associations with renal function and electrolyte changes, according

to different thiazides

Total Indapamide HCTZ p*

n=144 n=62 n=2382
Equivalent thiazide exposure (mg)
Total 2080 952.5 11275
Per patient 12.5 (0) 12.5 (2.5) 12.5 (0) .04
Renal function and electrolyte changes per
equivalent thiazide exposure
Urea 24(.72) 24 (.72) 24 (.71) 77
Creatinine .001 (.01) .001 (.01) .001 (.01) .69
Glomerular Filtration Rate -.15 (.73) -.08 (.73) -.16 (.74) .89
Uric acid .04 (.08) .05 (.08) .03 (.08) .049
Sodium -.08 (.28) -.09 (.23) -.06 (.28) .34
Potassium -,008 (.03) -.008 (.04) -.005 (.04) .066
Calcium .002 (.03) -.004 (.03) .008 (.03) A7

HCTZ: Hydrochlorothiazide, Mg: Milligrams
Numbers in the brackets illustrate interquartile range
* P < .05 was shown in bold

4. Discussion

This study demonstrated that indapamide
causes a further increase in uric acid than does
hydrochlorothiazide, per the same amount of
equivalent thiazide dose. However, sodium,
calcium, and potassium changes are not
different between these two drugs.

Thiazide diuretics are among the first-line
agents in the treatment of hypertension, both
due to their high tolerability and proven
ability to reduce cardiovascular morbidity and
mortality (6). Thiazide diuretics can be
divided into two groups: Molecules
containing the benzothiadiazine ring structure
are called "thiazide-type" thiazide diuretics,

and hydrochlorothiazide is the prototype of
this group. Those lacking the benzothiadiazine
ring are called "thiazide-like" thiazide
diuretics and include chlorthalidone and
indapamide drugs (11). The pharmacokinetics
of HCTZ, indapamide, and chlortalidone
differ markedly, with the latter two having a
longer half-life and higher protein binding
(12). The pharmacodynamics of HCTZ,
indapamide, and chlortalidone also differ
markedly, especially about their pleiotropic
properties (4). Regarding side effects, while
hyponatremia appears similarly across agents
when adjusted for potency (11), a meta-
analysis illustrated that uric acid levels
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slightly increase after treatment initiation with
indapamide but decrease over the long term
(13). Our study data included data from the
first 4 weeks of drug initiation; therefore, the
indapamide-induced uric acid increase could
be attributed to the early wuric acid
measurement, but this does not explain the
observed uric acid difference between
equivalent hydrochlorothiazide and
indapamide doses since hydrochlorothiazide
would also be expected to generate a similar
uric acid pattern.

Thiazide-related uric acid elevations occur
due to volume contraction and competition
with uric acid for renal tubular secretion.
However, it does not  necessarily
contraindicate using a thiazide, especially if a
uric acid-lowering drug such as allopurinol or
SGLT-2i is also used (6, 14). On the other
hand, this observation may give rise to a
tendency to choose hydrochlorothiazide rather
than indapamide in patients with uric acid
levels at the high end.

Strengths of this study include the fact that
adherence to strict inclusion and exclusion
criteria caused no data to be missed.
Moreover, similar patient characteristics
between groups eliminated the risk of chance.
lllustrating the more profound hyperuricemic
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The Potential Effect of Berberine on 5-Fluorouracil Induced Gastrointestinal Mucositis in Rats
Sicanlarda 5-Fluorourasil ile Olusturulmus Gastrointestinal Mukozitte Berberinin Terapotik Etkisi
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Abstract: 5-Fluorouracil (5-FU), an antineoplastic agent, causes intestinal mucositis (IM) that limits the drug efficacy. The aim of
this study was to reveal the protective and/or therapeutic effects of berberine (BER), an isoquinoline quaternary alkaloid, on IM
induced by 5-FU in rats. Forty Wistar albino male rats were randomly divided into five groups: Control, 5-FU, 5-FU+BER75 (75
mg/kg/day), 5-FU+BER150 (150 mg/kg/day) and 5-FU+BER300 (300 mg/kg/day). 5-FU was intraperitoneally (i.p) injected at a
dose of 60 mg/kg on alternate days for 4 days, while other groups were orally received BER daily for 7 days. By the end of study,
intracardiac blood samples were collected and intestinal tissues were removed for histological examination. TNF-a, IL-6 and NF-xB
levels were measured in serum using commercial ELISA kits. Results showed that BER at increasing doses ameliorated body
weight loss and histopathological damage. It was concluded that BER may be effective in the treatment and/or prophylaxis of the
damage in the gastrointestinal system caused by 5-FU in a dose-dependent manner.

Keywords: 5-Fluorouracil, Berberine, Gastrointestinal mucositis, In vivo

Ozet: Calismamizda, sicanlara 5-florourasil uygulanmasi ile olusturulan gastrointestinal mukoza hasarina karst berberinin terapétik
potansiyelinin arastirilmasi. Gereg ve Yontem: Calismada 6-8 haftalik Wistar Albino erkek siganlar kontrol, SFU, BER75, BER150
ve BER300 olarak 5 gruba ayrilmistir (n=8/grup). SFU, BER75, BER150 ve BER300 gruplarma 0-7. giinler arasinda giin asir1 5-FU
(60 mg/kg, ip) uygulanarak mukozit olusturuldu. BER75, BER150 ve BER300 gruplarma sirasiyla 75, 150 ve 300 mg/kg/giin
dozlarda berberin yine 0-7. giinler arasinda hergiin po uygulandi. Deneyin basinda ve sonunda hayvanlarmn viicut agirliklart 6lgiildi.
Total antioksidan aktivite (TAS), total oksidan aktivite (TOS), TNF-o, IL-6 ve NF-kB diizeylerinin serumda tayinleri i¢in ELISA
yontemi kullanildi. Jejenum ve ileum doku kesitlerinde histopatolojik degerlendirme yapildi. Bulgular: Deneyin sonunda
hayvanlarin viicut agirliklarindaki yiizde degisimi (%VA) tedavi gruplarinda kontrol grubuna gore anlamli derecede daha diisiiktii
(her biri i¢in p <0,001), ancak berberin tedavisi 5-FU’in olusturdugu kilo kaybini diizeltmemistir. Oksidatif stres indeks degerleri
acisindan gruplar arasinda anlaml fark bulunamadi (p >0,05). IL-6 diizeyi 5FU grubuna kiyasla BER75 grubunda hafif, BER150 ve
BER300 gruplarinda anlamli derecede azald: (sirastyla, p>0,05; p=0,002 ve p=0,002). TNF-a diizeyi 5-FU grubuna kiyasla BER75,
BER150 ve BER300 gruplarinda azald: (sirastyla p> 0,05; p=0,003; p> 0,05). NF-kB diizeyi kontrol grubuna kiyasla SFU grubunda
bir miktar yiiksek bulunmustur (p> 0,05). BER75, BER150 ve BER300 gruplarinda ise anlamli derecede azaldi (sirasiyla p<0.05,
p<0,001 ve p<0.05). Histopatolojik olarak 5-FU grubunda yogun epitel hasari, inflamatuvar hiicre infiltrasyonu, kanama ve 6dem
odaklart goriildii. Tedavi gruplarinda ise berberinin doz bagimli bir sekilde bu hasari azalttig: tespit edildi. Sonug: Berberinin doz
bagimli olarak sicanlarda 5-florourasil ile olusturulan gastrointestinal mukozitte potansiyel bir terapdtik ajan olabilecegi
distiniilmektedir.
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1. Introduction

5-fluorouracil (5-FU), an antimetabolite agent,
has been used for almost 70 years in the
treatment of several malignant tumors such as
hepatocellular, breast, colorectal, head and
neck cancer (1). It inhibits thymidylate
synthase (TS) enzyme, which plays a role in
nucleotide synthesis (2).

Because 5-FU has cytotoxic effects on tumor
cells, it is also highly irritant and toxic drug
for helathy cells. Therefore, one of the
important challenges in the treatment with 5-
FU is the narrowness of its therapeutic
window (3). Although 5-FU has many
hematological, dermatological, neurological,
and acute cardiotoxic adverse effects (4-6),
the most commonly seen adverse effects are
in gastrointestinal system (nausea, vomiting,
diarrhea and mucositis). One of the major
adverse effects decreasing the treatment
compliance of patients receiving 5-FU is
mucositis which also reduces the quality of
life (7).

Mucositis, can  develop in  entire
gastrointestinal tract from the mouth to the
anus, and increases the risk of ulceration and
inflammation of the mucosal tissue. The
pathological change in the intestinal mucosa
caused by chemotherapy occurs in five stages.
The formation and up-regulation of the
chemotherapy-induced messenger signals,
followed by the increase of mucosal damage,
ulceration and the onset of the healing process
via inflammatory mediators, respectively (7).
The mechanisms involved in the development
of mucositis due to 5-FU administration are
oxidative stress, proinflammatory cytokines
[especially IL-6, interleukin-18 (IL-1B), and
TNF-alpha] and apoptosis (7, 8). Although
opioid receptor agonists or cannabinoid
receptor antagonists are currently used in the
treatment of mucositis to inhibit the
gastrointestinal motility, these treatments can
also cause serious adverse effects (7).

It has been reported that essential oils,
tannins, saponins, flavonoids and alkaloid
derivatives play a role in the healing of
mucositis by reducing the synthesis of
proinflammatory cytokines (9). Berberine
(BER), a constituent of Rhizoma coptidis
(RC), commonly used for the treatment of

gastroenteritis for a long time in Chinese
medicine (10) is currently used as an over-the-
counter drug for colitis, diarrhea, and
gastroenteritis (11). In a previous study, BER
was reported to improve 5-FU induced
intestinal mucositis in mice by modulating the
gut microbiota (12). There are also several
studies reporting many beneficial effects of
BER including antidiarrheic, anti-
inflammatory, and antitumoral effects (13).

In our study, the preventive effect of BER in
5-FU-induced gastrointestinal damage in rats
was evaluated through its anti-inflammatory
activity. It is among the objectives of the
study to enrich the literature on berberine and
to be a step in bringing this active substance
to modern medicine as well as traditional
medicine.

2. Materials and Methods

Forty adult male Wistar Albino rats (8-10
weeks old, weighing 200-300 g) were used in
the experiment. They were housed in a
temperature (24+1°C) and relative humidity
of 65%-70% controlled room with a 12:12-h
light-dark cycle with food and water ad
libitum.

Study design

5-FU (Kocak Farma, Turkey) has been
reported to induce intestinal mucositis in rats
by intraperitoneal (i.p.) administration for 7
days on alternate days (14). BER (Fluoro
Chem, England) was administered daily for
the same 7 days. Forty male Wistar albino rats
were randomly divided into five groups
(n=8/per group).

. Control group: Phosphate-buffered
saline (PBS) (Biomatik, Canada) (p.0 by
gavage) for 7 days

. 5FU group: 5-FU (60 mg/kg) i.p for 7
days on alternate days

. BER75 group: Berberine (75 mg/kg,
p.o, daily), 5-FU (60 mg/kg, i.p, on alternate
days) for 7 days

. BER150 group: Berberine (150
mg/kg, p.o, daily), 5-FU (60 mg/kg, i.p, on
alternate days) for 7 days
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. BER300 group: Berberine (300
mg/kg, p.o, daily), 5-FU (60 mg/kg, i.p, on
alternate days) for 7 days

At the end of the 7-day treatment period and
24 hours after the last drug dose, all animals
were euthanized by cervical dislocation under
high-dose general anesthesia. Intracardiac
blood was collected, and centrifuged at 5000
rpom for 15 minutes at room temperature.
Serum samples were stored at -80°C. The
ileum and jejunum were removed and stored
in  10% formaldehyde solution  until
histological ~ evaluation.  Animals  were
weighed on Day 0 (BW1) and on Day 7
(BW2) of the experiment. Body weight
change (BW9%) was calculated as percentages
[BW% = (BW2-BW1)x100/BW1].

Biochemical evaluation

Commercially available IL-6 (Shanghai YI
biotech Co. Ltd. Rat Interleukin 6 ELISA Kit,
China), NF-kB (Shanghai Y1 biotech Co. Ltd.
Rat NF-kB ELISA Kit, China) and TNF-a
(Shanghai Y1 biotech Co. Ltd. Rat TNF-a
ELISA Kit, China) ELISA kits were used to
evaluate cytokine levels in rat plasma
samples.

Histological evaluation

Jejunum and ileum tissues were fixed in 10%
formaldehyde solution for 24 hours. After the
fixed tissues were washed for 6 hours, they
were turned into paraffin blocks by going
through routine tissue follow-up processes
(dehydration, clearing, paraffin impregnation
and embedding in paraffin). 5 pm thick
sections were taken from paraffin blocks and
routine hematoxylin-eosin (H&E) staining
(deparaffinization, hydration, HE dye steps
and dehydration) was performed and the
slides were closed with entellam. Images
representing the findings of the examination
performed under a binocular microscope were
taken with a digital camera.

Statistical analysis

Statistical analysis was performed with SPSS
Version 21.0 statistics software package
program (IBM, Armonk, NY, USA). One-way
analysis of variance (ANOVA) followed by

post hoc Tukey's test was applied to the
variables consisting of independent groups
and showing normal distribution (IL-6). The
comparison of continuous variables of more
than two groups that did not meet the normal
distribution was analyzed by the Kruskal-
Wallis test (TNF-o, NF-xB). Descriptive data
were expressed as mean+ standard error of the
mean (SEM) and median (25%-75%
percentiles). The p-value less than 0.05 was
considered as statistically significant.

3. Results
Body weight change

The percentage change in body weight
(BW%) was significantly different in 5FU,
BER75, BER150 and BER300 group
compared to the control group (p<0.001).
BW% was significantly decreased in 5-FU
group compared to control group (p<0.001).
Berberine treatment at the dose of 150 mg/kg
slightly prevented weight loss induced by 5-
FU (p>0.05) (Figure 1).

Biochemical evaluation

Serum IL-6 level was not found to be
significantly  different in 5-FU group
compared to control group (p>0.05), however
it was significantly decreased in the BER150
and BER300 groups compared to 5FU group
(p=0.002) (Figure 2)

Serum TNF-a level was not found to be
significantly  different in 5-FU group
compared to control group (p>0.05), however
it was significantly decreased in the BER150
group compared to 5FU group (p=0.003).
Serum NF-kB level was slightly increased in
5-Fu group compared to control group and it
was significantly decreased in BER75,
BER150 and BER300 groups compared to
5FU (p<0.001, p=0.003 and p=0.043,
respectively) (Table 1)

Histological Evaluation

In contrast to the normal histological structure
seen in both jejunum and ileum preparations
of control group, epithelial damage,
inflammatory cell infiltration, bleeding and
edema foci were observed in the 5-FU group.
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However, all these pathological changes seen
in 5-FU group were more intense in the
jejunum than the ileum. On the other hand,

| M

Control

Bodyweight change (%)

SFU ERTS BERI§0

berberine treatment

BER300

reduced the damage
caused by 5-FU in a dose-dependent manner
both in jejunum and ileum (Figure 3 and 4).

Figure 1. The percent change observed in body weight at the end of the study (BW%).

Serum IL-6 ling/L)

Control

Figure 2. Serum IL-6 levels of rats in all groups.

SFU BERTS BERI50

BER300

**: p=0.002 compared to 5FU
(One-way analysis of variance)

Table 1. Serum TNF-a and NF-«B levels

*** p<0.001 compared to control; ++, p<0.01 compared to BER75

Mean . o o Pairwise
Groups N Std. error of mean Median (2596-75%) P comparisons
Control 8  109.843+10.820 92.06 (86.01-144.13) p=0.003 5FU vs
BER150
5FU 8  125.718+11.413 109.81 (104.98-148.47)
(Tn';/FI)“ BER75 7 96.709+11.618 94.72 (77.51-118.73) p=0.003**
BER150 8  63.46748.763 63.69 (46.34-81.98)
BER300 5 69.511+15.173 85.39 (43.79-96.44)
Control 8 1.839+0.116 1.9635 (1.787-2.0375)
5FU 8  2.26240.113 2.281 (2.0235-2.49) p=0.003 BER150
NF-xB vs 5FU; p=0.043
n /:‘) BER75 7 1.612+0.171 1,575 (1.3085-1.779) p=0.002** BER300 vs 5FU;
9 p<0.001 BER75
BER150 8  1.402+0.086 1.3045 (1.2095-1.6315) vs 5FU
BER300 5  1.470+1.162 1.283 (1.2-1.823)

Kruskal-Wallis One Way Analysis of Variance on Ranks (Median 25%-75%)
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Figure 3. Hematoxylin-eosin staining of jejunum sections.

The control group (A) was found to have normal histology. In the 5FU group (B), epithelial
damage (thick arrow), inflammatory cell infiltration (thin arrow), bleeding (arrowhead) and
edema (star) foci were determined. It was determined that the damage caused by 5-FU was
reduced in a dose-dependent manner in the groups administered 75 (C), 150 (D) and 300 (E)

mg/kg berberine. All bars are 100 pm

Figure 4. Hematoxylin-eosin staining of ileum sections.

The control group (A) was found to have
normal histology. Epithelial damage (Bold
arrow), bleeding (Arrowhead) and edema
(Star) foci were determined in the 5FU group
(B). It was determined that the damage caused
by 5-FU was reduced in a dose-dependent
manner in the groups administered 75 (C),

150 (D) and 300 (E) mg/kg berberine. All bars
are 100 pm.

4. Discussion and Conclusion

This study was carried out to investigate the
effect of berberine at different doses against
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5-FU-induced  tissue damage in the
gastrointestinal tract in rats in terms of body
weight  change, cytokine levels and
histological findings.

There are studies in the literature showing that
there is a decrease in body weight of
experimental animals due to 5-FU
administration (15-17). Following the increase
in apoptosis and decrease in proliferation in
the intestines due to treatment with 5-FU, the
homeostasis of crypt cells is impaired and the
villus structures are shortened (12, 18). These
processes result in the formation of intestinal
mucositis. Worsening of intestinal mucositis
with continued treatment results in decreased
absorption of nutrients and loss of appetite
and is the main cause of weight loss (19, 20).
Moreover, some studies reported that death
occurred in experimental animals due to
excessive weight loss (20).

In the study of Chen et al (12), 100 mg/kg
berberine treatment significantly decreased
weight loss in rats treated with 40 mg/kg 5-
FU. Although not stastitically different,
weight loss was also slightly decresed in
BER150 and BER300 groups in our study.
Because it is possible that adverse effects of
5-FU can increase dose-dependently, higher
5-FU dose used in our study might resulted in
the ineffectiveness of berberine to decrease
the general toxic effects of 5-FU (21). In
addition, the statistically significant higher
weight loss in the BER75 group compared to
the BER150 group can be considered as an
insufficient berberine dose against intetinal
mucositis induced by 5-FU (12). On the other
hand, there was a slightly greater decrease in
body weight in the BER300 group compared
to the BER150, suggesting that the dose-
dependent side effects of berberine may have
an additional effect in 300 mg/kg berberine
administration (22).

Two separate mechanisms play a fundamental
role in the formation of intestinal mucositis.
The first of these is the damage to cells,
tissues and vessels following the formation of
reactive  oxygen derivatives due to
chemotherapy. The other mechanism is
through the synthesis of proinflammatory
cytokines. The main cytokines synthesized are

interleukin-6 (IL-6), interleukin-13 (IL-1pB),
tumor necrosis factor alpha (TNF-a), and
interferon gamma (IFN-y). The synthesis of
cytokines is the first step in the formation of
advanced tissue damage (23, 24). All these
processes are of great importance in the
destructive effect of 5-FU on intestinal barrier
functions (25).

It is known that one of the important
processes that affect tissue damage with
cytokines is the activation of nuclear factor
kappa B (NF-xB). (25, 26). In their study,
Pandey et al suggested that the effect of
berberine is mediated by the NF-kB pathway,
based on its regulatory effects on apoptotic,
carcinogenic and inflammatory processes and
on cyclooxygenase-2 (COX-2), IL-6, TNF-a
levels (26). This study also supports our
results that berberine decreased TNF-a and
IL-6 proinflammatory cytokine levels besides
the NF-xB level. Moreover, in a study
conducted to prevent the development of
mucositis induced by 5-FU through the
inhibition of cytokines by using pentoxifylline
and thalidomide, Lima et al. (27) reported that
TNF-a inhibition has an important role in
alleviating weight loss along with the
improvement of diarrhea. In a similar study
with cyclosporine, the effect of TNF-a
inhibitor etanercept on chemotherapy-induced
mucositis was investigated and it was reported
that etanercept decreases the apoptosis
induced in the intestinal epithelium, but does
not cause any effect on diarrhea and weight
loss (28). This can be explained by the
possibility that cytokines other than TNF-a
also have an important role in the
development  of  chemotherapy-induced
mucositis and gastrointestinal adverse effects
(29). In this study, berberine treatment
significantly decreased IL-6 and NF-«xB
levels, as well as TNF-a in varying doses,
however, weight loss was less affected.

In accordance  with  the literature,
histopathological evaluation in our study
revealed normal jejunum and ileum tissues
with no damage in the control group. On the
other hand, tissue damage characterized by
epithelial  damage, inflammatory  cell
infiltration, hemorrhage and edema foci was
observed in 5-FU group (17, 30, 31). It should
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be noted that, 5-FU caused greatest damage
on the jejunum compared to the ileum. All
these histopathological changes were dose-
dependently decreased in berberine-treated
groups. Histopathological evaluation in this
study support the biochemical and
morphological findings and are compatible
with the literature.

In summary, one of the most important results
obtained from our study is the possibility that
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Case Report / Olgu Sunumu
Capraz Testis Ektopisi: Testisin Nadir Migrasyon Anomalisi
Cross Testicular Ectopia: A Rare Migration Anomaly of theTesticle

Semih Saglik

Siirt Universitesi Tip Fakiiltesi Radyoloji Anabilim Dals, Siirt, Tiirkiye

Abstract: Cross testicular ectopia is an extremely rare congenital testicular migration anomaly in which both testes migrate to the
same hemiscrotum, usually associated with inguinal hernia. Although the exact incidence is unknown, fewer than 150 cases have
been reported in published studies, in contrast to undescended testis which is seen in approximately 1% of cases. In this case report,
we aimed to present a cross testicular ectopia, a rare testicular migration anomaly diagnosed by preoperative ultrasonography. A 25-
month-old male infant with swelling in the right inguinal region since birth was referred to our radiology unit for imaging because
of the presence of an inguinal hernia on the right and failure to palpate both testes in the scrotum on physical examination.
Ultrasonography performed with a linear probe with a frequency of 14 MHz showed that the scrotum was empty, both testes were
observed in the middle part of the right inguinal canal and the presence of intestinal ans herniated into the canal. Early diagnosis and
treatment is extremely important in these patients due to the fertility problems and risk of malignancy that may develop in the
future.

Keywords: Crossed Ectopia, Testis, Ultrasonography

Ozet: Capraz testis ektopisi, her iki testisin aym hemiskrotuma gog ettigi genellikle kasik fitig1 ile iliskili son derece nadir goriilen
konjenital testis migrasyon anomalisidir. Kesin insidansi bilinmemekle beraber yaklasik %1 oraninda goriilen inmemis testisin
aksine yayinlanmis ¢aligmalarda 150'den az vaka bildirilmistir. Bu vaka taktiminde ameliyat 6ncesi ultrasonografi ile tanis1 konulan
oldukga nadir bir testis migrasyon anomalisi olan gapraz testis ektopisinin sunulmasi amaglanmistir. Dogumundan bu yana sag kasik
bolgesinde sislik bulunan 25 aylik erkek bebek, fizik muayenesinde sagda inguinal herni varligi ve skrotumda her iki testisin palpe
edilememesi iizerine goriintiileme amaci ile radyoloji birimimize yonlendirildi. Hastanin 14 MHz frekansa sahip lineer prob ile
yapilan ultrasonografisinde skrotumun bos oldugu, her iki testisin sag ingiinal kanal orta kesimde yerlesik oldugu ve kanala herniye
bagirsak anslarinin varligi goriildii. Bu hastalarda ilerde gelisebilecek fertilite sorunlari ve malignite riski nedeniyle erken tani ve
tedavi son derece 6nem arz etmektedir.
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1. Giris

Transvers testis ektopisi olarak da bilinen
capraz testis ektopisi (CTE), her iki testisin
ayni hemiskrotuma gog¢ ettigi genellikle kasik
fitig1 ile iliskili son derece nadir goriilen
konjenital testis migrasyon anomalisidir (1).

Kesin insidansi  bilinmemekle  beraber
yaklasik %1 oraninda goriilen inmemis
testisin  aksine yaymlanmig ¢aligmalarda

150'den az vaka bildirilmistir (2). Capraz
testis ektopisinin tipik goriinlimii ayn1 tarafta
kasik fitig1 ve karsi tarafta inmemis testistir

@)

Vakalarin ¢ogu genellikle 4 yasindan Once
tan1 alir ve genellikle cerrahi eksplorasyona
kadar teshis edilmez (4). Oyle ki bildirilen
vakalarin ¢oguna ameliyat oncesinde dogru
tan1 konulamamistir (3). Son zamanlarda tani
icin  ultrasonografi  (USG), bilgisayarh
tomografi (BT), manyetik  rezonans
goriintiileme (MRG) veya laparoskopi gibi
tanisal yontemler kullanilmaktadir (5,6). Her
ne kadar kesin tani ameliyat esnasinda
konulsa da goriintiileme yontemleri diger
iliskili anomaliler hakkinda cerrahiden daha
fazla bilgi verir (7).

Bu vaka takdiminde ameliyat oncesi USG ile
tanist  konulan olduk¢a nadir bir testis

migrasyon anomalisi olan c¢apraz testis

ektopisinin sunulmasi amag¢lanmustir.
2. Olgu Sunumu

Dogumundan bu yana sag kasik bdlgesinde
sislik bulunan 25 aylik erkek bebek, fizik
muayenesinde sagda inguinal herni varlig1 ve
skrotumda her iki testisin palpe edilememesi
lizerine goriintiileme amact ile radyoloji
birimimize yonlendirildi. Aile &ykdsiinde
Ozellik bulunmayan bebegin laboratuvar
bulgularinda  herhangi  bir  anormallik
saptanmadi. Hastanin 14 MHz frekansa sahip
lineer prob ile yapilan USG’sinde skrotumun
bos oldugu goriildii. Her iki inguinal bolge
incelemesinde sol inguinal kanalda testis
bulgusuna rastlanmadi. Sag inguinal bolge
incelemesinde ise her iki testisin ingiinal kanal
orta kesimde yan yana yerlesik oldugu ve
kanala herniye bagirsak anslariin varligi
goriildii (Resim 1). Her iki testis boyut, sekil
ve parankim ekojenitesi acisindan normal
goriiniimdeydi. Es zamanli  yapilan
genitoliriner USG’sinde baska herhangi bir
anormallik saptanmadi. Capraz testis ektopisi
tanisi alan hasta cerrahi amagl ileri merkeze
yonlendirildi.

———
L R e

Testis 2

Bagursak ans1 T -
-y

Testis 1

Resim 1. A ve B: Hastanin ultrasonografi goriintiisiinde her iki testisin sag inguinal kanalda yerlestigi ve inguinal
kanala herniye bagirsak anslarinin varligi goriilmektedir.

3. Tartisma

Ik kez 1886 yilinda von Lenhossek tarafindan
raporlanan capraz testis ektopisi nadir fakat
iyi bilinen bir konjenital testis anomalisidir
(8). Capraz testis ektopisi olan hastalarin %2
ila %97'sinde genitoiiriner sistem anomalileri
eslik edebilir. En sik goriilen anomaliler

arasinda persistan miillerian kanal sendromu,
hermafroditizm, inguinal herni, hipospadias
ve skrotal anomalilerdir (9).

Capraz testis ektopisinin kesin etiyolojisi tam
olarak bilinmemekle beraber bazi endokrin
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bozukluklarin veya embriyolojik gelisim
sirasinda gelisen bazi lokal faktorlerin etkili
oldugu o6ne siiriilmektedir. En kabul goren
teoriler arasinda gelismekte olan Wolffian
kanallarinin fiizyonu, anormal gubernakulum,
testikiiler yapisikliklar veya kalict Miillerian
yapilarin testis iizerindeki traksiyon etkisi yer
almaktadir (10). Gauderer ve ark, eslik eden
anomali varligina gore ¢apraz testis ektopisi
i¢in bir simniflandirma sistemi tanimlamislardir
(11). Sadece kasik fitig1 eslik ediyor ise tip 1
(%40-50), persistent  veya  rudimenter
Miillerian kanal yapilar eslik ediyorsa tip 2
(%30) ve miillerian kanal anomalisi disindaki
genitotiriner anormallikler eslik ediyor ise tip
3 (%20) seklinde smiflandirilmistir. Bu
siniflandirmaya gore, bizim vakamiz tip 1
capraz testis ektopi Ozelliklerini tasiyordu. Bu
tip testis ektopisinde genellikle bir tarafta
kasik fitig1 ve kontralateral veya bilateral
kriptorsidizm bulunur.

Capraz testis ektopi tanisi genellikle kasik
fiti§1 onarimi sirasinda intraoperatif olarak
veya nadiren radyolojik goriintiileme sirasinda
konur (4). Kolay erisebilir olmasi ve
radyasyon icermemesi nedeniyle USG,
ozellikle ¢ocuklarda capraz testis ektopisi
tanisinda ilk bagvurulan goriintiileme yontemi
olmaldir (6). Ozellikle son yillarda USG
teknolojisi, testisleri komsu dokulardan ayirt
etmede daha yiiksek ¢oziiniirliik giicline sahip
olan yeni transdiiserlerin kullanilmasiyla
ilerlemigtir. USG  incelemede testisler
goriintillenemediginde MRG ¢ekilebilir (7).
MRG seminal vezikiillerin, spermatik
vaskiiler yapilarin, vas deferens uzunlugu ve
anatomisinin daha ayrintili olarak
degerlendirilmesine  olanak saglar (12).
MRG’nin ulasilabilirliginin kolay olmamasi,
artefakt duyarliligi, maliyeti ve ¢ogu zaman
pediatrik hastalarda genel anestezi ihtiyaci en
onemli dezavantajlaridir. BT bobrek agenezisi
veya  malformasyon  gibi  {irogenital
anomalileri diglamak i¢in kullanilabilir fakat
radyasyon maruziyeti nedeniyle tercih edilen
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Use of Artificial Intelligence in Breast Cancer: Current Approach Meme Kanserinde Yapay Zeka
Kullanimi: Giincel Yaklasim
Meme Kanserinde Yapay Zeka Kullanimi: Giincel Yaklasim

Arda Sakir Yilmaz

Yunus Emre State Hospital, Clinic of General Surgery, Eskisehir, Tiirkiye

Abstract: Breast cancer is one of the most common types of cancer among women worldwide and is still a major cause of death.
More than 2 million women are diagnosed with breast cancer annually. Avrtificial intelligence has great potential in breast cancer
diagnosis, treatment, and management. In addition to traditional imaging techniques, the analysis of genetic data is used by artificial
intelligence in the process of breast cancer diagnosis. In addition, artificial intelligence plays an important role in treatment planning
and follow-up of patients. Data analytics and extensive data integration also contribute to developments in this field. However, the
audit and ethical responsibilities of artificial intelligence applications should be considered.

Keywords: Breast cancer, Artificial intelligence, Mammography, Diagnosis

Ozet: Meme kanseri, diinya genelinde kadinlar arasinda en yaygin kanser tiirlerinden biridir ve hala 6liim nedenleri arasinda 6nemli
bir yer tutmaktadir. Yilda 2 milyondan fazla kadina meme kanseri teshisi konmaktadir. Yapay zeka, meme kanseri teshisi, tedavisi
ve yonetimi konularinda biiyiik bir potansiyele sahiptir. Geleneksel goriintiileme tekniklerinin yani sira genetik verilerin analizi,
yapay zeka tarafindan meme kanseri teshisi siirecinde kullanilmaktadir. Ayrica yapay zek4, tedavi planlamasi ve hastalarin takibi
stireglerinde de 6nemli bir rol oynamaktadir. Veri analitigi ve biiyiik veri entegrasyonu da bu alandaki gelismelere katki
saglamaktadir. Ancak yapay zeka uygulamalarmin denetim ve etik sorumluluklari géz 6niinde bulundurulmalidir.
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1. Introduction

Breast cancer is one of the most common
types of cancer among women and is still
among the leading causes of cancer-related
deaths worldwide. More than 2 million
women are diagnosed with breast cancer each
year (1). Early diagnosis and effective
treatment of breast cancer can significantly
increase the survival rates of patients.
Artificial intelligence (Al) has great potential
in this field and makes important
contributions to breast cancer diagnosis,
treatment and management. Therefore, in this
article, we would like to demonstrate the
success of the use of artificial intelligence in
breast cancer screening, diagnosis and
prediction of disease severity and emphasise
that it should become widespread.

2. Artificial Intelligence in Breast Cancer
Diagnosis

Early diagnosis of breast cancer can improve
the patient's chances of survival. When
diagnosing breast cancer, the traditional
approach is to examine patients using imaging
techniques such as mammography, ultrasound,
magnetic resonance imaging (MRI). The
interpretation of these images is performed by
specialised radiologists. However, this process
is time-consuming and may cause radiologists
to work under a heavy workload.

By analysing mammography images,
artificial intelligence can detect potential
lesions and assess cancer risk. Deep learning
algorithms can interpret —mammography
images more precisely and provide doctors
with more accurate results. In addition,
artificial intelligence can use genetic data to
assess risk factors and predict disease risk.

We can identify two main ways to
apply Al to breast cancer diagnosis; the first is
based on image analysis and the second is
based on histological data. State-of-the-art
deep learning algorithms, when trained with
large datasets of annotated images, allow very
accurate image classification and can be easily
used on histological images. In the context of
breast cancer, deep learning methods can
reliably assess whether the histological image
indicates a normal tissue, a benign tumour, an

In-situ carcinoma oOr an invasive carcinoma

).

Artificial intelligence plays an important role
in breast cancer diagnosis to improve and
speed up the process: It can analyse genetic
data and clinical information to assess
patients' risk of breast cancer. This can help
create personalised screening and monitoring
plans. It can quickly process large amounts of
image data and reduce the workload of
radiologists. In addition, algorithms can be
more sensitive than humans and can
sometimes detect cancer lesions in the early
stages (3).

Artificial intelligence in breast cancer
diagnosis offers a number of advantages, such
as speeding up the diagnostic process,
improving accuracy and helping expert
radiologists focus on more complex cases.
However, this technology also faces some
challenges, such as the quality of training
data, the reliability of algorithms and ethical
issues. Therefore, the use of Al in medical
applications should be carefully managed and
supervised by medical professionals.

3. Use of Artificial
Treatment Planning

Intelligence in

Breast cancer treatment includes various
methods such as surgery, radiotherapy,
chemotherapy and targeted therapy. Artificial
intelligence can be used to personalise
treatment plans, taking into account the
individual patient's condition. In addition,
artificial intelligence can make decisions
based on important data to predict treatment
outcomes and minimise side effects.

Today, people die not from primary tumours
but from secondary tumours, i.e. metastases,
which account for 90% of tumour deaths.
According to World Health Organisation
(WHO) statistics, about one third of these
cancer deaths could be prevented by early
detection and treatment. Estimating the risk of
individual aggressiveness of primary breast
cancer will allow physicians to choose the
best treatment strategy, limiting overtreatment
and side effects that harm the patient's quality
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of life. Therefore, there is an urgent need to
develop more sustainable and economically
affordable predictive tools for personalised
therapies. This seems particularly urgent in
the context of immunotherapy, which in some
cases is very effective but also extremely
expensive. It is clear that it is crucial to
identify in advance those patients who are
most likely to respond. In this respect,
artificial intelligence shows great promise in
achieving the goal of classifying breast cancer
patients according to the aggressiveness of
their specific tumours, their individual risk of
metastasis and their likelihood of responding
to a particular treatment (3).

Correct identification of breast cancer patients
at high risk of metastasis, prophylactic
treatment and close follow-up may improve
the prognosis of breast cancer patients. By
identifying breast cancer patients at high
metastatic risk, an earlier window for
treatment can potentially be created. Previous
studies predicted metastasis in breast cancer
patients with established mathematical models
(4, 5). Currently, most models are based solely
on clinical or radiographic data. However, it is
known that artificial intelligence-assisted
models have wide application potential (6-8).

Hogberg et al. aimed to validate the
performance of prognostic prediction for
breast cancer through artificial intelligence
and to investigate the accuracy of prediction
models for metachronous metastatic disease,
bone metastasis and visceral metastasis. He
emphasised that these models could
potentially guide screening for metachronous
metastatic  disease and lead to the
implementation of personalised prophylactic
treatment for breast cancer patients at high
risk of metastatic disease (9).

4. Artificial Intelligence in Follow-up and
Recovery Monitoring

Monitoring and recovery process after breast
cancer treatment is important. Artificial
intelligence can analyse medical images and
data to follow the recovery process of
patients. This can be useful for detecting
complications that need to be diagnosed early
and evaluating response to treatment.

5. Data Integration and Big Data Analytics

Breast cancer diagnosis and treatment
processes generate large amounts of data.
Artificial intelligence can effectively analyse
this data and guide medical professionals to
make better decisions. It can also provide a
broader perspective by integrating data from
different hospitals and sources.

6. Conclusion

Artificial intelligence has significant potential
in the field of breast cancer diagnosis,
treatment and management. This technology
can improve patients' chances of survival and
help medical professionals make better
decisions. However, it is also critical to
consider ethical responsibilities  when
monitoring developments in this field.

Lesions suggestive of malignancy on breast
imaging can be broadly classified as soft
tissue lesions, microcalcifications or a
combination of these. Therefore, several Al-
based detection algorithms have been
developed that identify or localise these lesion
types and then analyse lesion characteristics to
determine the likelihood of malignancy (10).
It is also important to understand how to use
these Al-based decision support systems. A
suitable application would be for the
radiologist to first interpret the examination
without the help of Al and then interpret it
with the help of Al (11). Dang et al. show that
mammograms classified according to BI-
RADS categories are obtained with better
agreement with the expert radiologist when
reading with the support of artificial
intelligence (12).

Histopathological analysis of breast cancer
remains at the forefront of Al-clinical
integration, offering new scientific value and
significantly higher reliability than human
assessment. With the widespread application
of whole slide images in breast pathological
practice, the application of Al algorithms has
become increasingly popular. The integration
of Al algorithms into the digital workflow
makes it possible to significantly improve
pathologists' efficiency and  diagnostic
accuracy by reducing workload (e.g. repetitive
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tasks such as lymph node metastasis
detection) and diagnostic errors. Some Al
algorithms can provide pathologists with new
tools to address the resulting pathological
assessment, such as measurement of tumour-
infiltrating  lymphocytes, prediction of
treatment response and classification of
recurrence risk. Furthermore, Al algorithms
can complement or replace some expensive
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COVID-19 Pandemisi sonrasi Choosing Wisely Kavrami ve Onemi
The Notion and Importance of Choosing Wisely in the post-COVID-19 Pandemic Era
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Ozet: Tibbin babasi olarak kabul edilen Hipokrat’tan geng hekimlere ‘Once Zarar Verme’ ilkesi miras kalmistir. Giiniimiizde énemi
ve onceligi devam eden bu ilkenin kapsammi ‘Once Zarar Verme ve Faydali OI’ olarak genisleterek, bir yandan hasta bakiminda
giivenligi one ¢ikarirken diger yandan da fayda saglayan uygulamalarin segilmesi gerekli goriilmektedir. Bu baglamda Choosing
Wisely kavrami; akiler segimler yapilarak asir1 ve gereksiz tetkik, tani ve tedavi siireglerinin engellenmesini ve bu sekilde hastaya en
fazla faydanin yaninda en az zararin verilmesini saglamay: amaglamaktadir. Tim diinyada sosyokiiltiirel ve ekonomik ydnden
dengeleri degistiren COVID-19 pandemisi tilkelerin saglik sistemlerini yeniden gézden gegirmelerini ve sorgulamalarini saglamis,
var olan kaynaklarin akilci kullanilmasinin ne kadar énemli oldugunu bir kez daha bizlere hatirlatmigtir. COVID-19 pandemisi
sonrasi diinya giindeminde iklim krizi basta olmak tizere her giin yeni krizler ortaya ¢ikmakta ve tiim bu sorunlarin yonetiminde
akilc1 segimler yapilarak kaynaklarin etkin kullanimi 6ne ¢ikmaktadir. Bu yazida COVID-19 pandemisi sonrasi yeni diinyada
kaynaklarin akilcr yonetimi ana bashgi ile “Choosing Wisely” kavraminin ozellikle saglik sistemimizdeki 6nemi tizerinde
durulacaktir.

Anahtar Kelimeler: COVID-19, Pandemi, Akilc1 Segimler, Choosing Wisely, Tklim Krizi

Abstract: Young physicians inherited the principle of 'First Do No Harm' from Hippocrates, considered the father of medicine. It is
necessary to expand this principle's scope, which is also the importance and priority today, as "First Do No Harm and Be Helpful,"
and choose the practice that provides benefits while emphasizing safety in patient care. In this context, the “Choosing Wisely
Notion” ; aims to prevent excessive and unnecessary exams, diagnosis and treatment processes by making rational choices to
provide the minimum harm as well as the maximum benefit to the patient. The COVID-19 pandemic, which changed the socio-
cultural and economic balances worldwide, has enabled countries to reconsider and question their health systems and reminded us
once again how important it is to use existing resources rationally. It has become even more important to prevent excessive and
unnecessary use of available resources by making rational choices in the post-COVID-19 pandemic World. This article will focus
on the rational management of resources in the COVID-19 and post-COVID-19 pandemic, the "Choosing Wisely" campaign, its
place, and its importance in the COVID-19 pandemic and post-COVID-19 pandemic World.

Keywords: COVID-19, post-COVID, Pandemic, Rational Choices, Choosing Wisely
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1. Tibbi Uygulamalarda ‘Choosing Wisely’

Saglik  bilimleri  alaninda  teknolojik
gelismelerle birlikte hasta bakiminda yeni
saglik yonetim modelleri gelisse de hekimin
roli  degismemistir. Hekim; hastay1
degerlendiren ve hastanin kosullarina gore
tetkik- tani- tedavi siireclerini yiiriiten kisidir.
Hasta merkezli hizmet sunumunda hekimin
karar verici rolii halen dnceligini ve 6nemini
korumaktadir. Bu siiregte her hastaya 6zel bir
bakis agis1 sergilemek, bireysellestirilmis
yonetim ve miimkiin oldugunca genel
yaklasimlardan kaginmak gerekir. Bu konuyla
da iligkili olarak 2012 yilinda Amerika
Birlesik Devletleri’nde saglik hizmetlerindeki
agir1 ve gereksiz uygulamalarin engellenmesi
amaglanarak ortaya ¢ikan ‘Choosing Wisely’
projesi bugiin i¢in tiim diinyada Onemini

ortaya koymaktadir (1).
Choosing Wisely (CW); akilci segimler
yaparak  Oncelikle  hasta  giivenligini

etkileyecek ve saglik kaynaklarinda artan
tilketime bagli israfa yol acabilecek asir1 ve
gereksiz uygulamalarin 6nlenmesine dayanir
(2). 2011 yilinda New England Journal of
Medicine dergisinde yayinlanan ‘Medicine's
ethical responsibility for health care reform-
the Top Five List” makalesinde Prof. Dr.
Howard Brody, saglik reformunda hekimlerin
tibbin uygulayicisi olarak etik sorumluluguna
dikkat ¢ekmis ve saglik harcamalarindaki israf
giderlerini engellemenin yolunun asir1 ve
gereksiz tlim prosediirlere odaklanmak ve
onlar1 azaltmaktan gectigini vurgulamistir (3).
Tiim uzmanlik derneklerinin kendi alanlarinda
hasta giivenligini tehdit edebilecek ve saglik
kaynaklarindaki tiikenmenin oniine gececek
uygulamalar1 belirlemesi ve bu uygulamalarin
engellenmesine yonelik diizenlemeler
yapmasini dnermistir.

Saglik kaynaklarmi tiiketen ve c¢ok daha
Oonemlisi asir1 ve gereksiz uygulamalar ile
hastaya zarar verebilecek siireclerle ilgili bu
cagriya kulak veren Amerikan I¢ Hastaliklari
Komisyonu (ABIM; American Board of
Internal Medicine) ve Kanada, Avusturalya
gibi diinya genelinde pek cok iilkede bircok
uzmanlik dernegi kanitlara dayali olarak kendi
alanlarinda asir1 - gereksiz uygulamalari
belirleyip ‘ilk bes listelerini’ olusturdular (4).
Bu listelerdeki uygulamalarin hastaya fayda
sunmak yerine zarar1 dokunabilecegini ve her

hastanin kendi 6zelinde ¢ok daha kapsamli

disiiniilerek  karar  verilmesi  gerektigini
belirttiler. 2017 yilnda da Avrupa I¢
Hastaliklar1  Uzmanlik Dernegi  (EFIM;

European Federation of Internal Medicine) 24
Avrupa iilkesinin de katilim1 ve destegi ile ilk
toplantisin1 yaparak ‘Choosing Wisely EFIM
Project’ isimli bir proje baslatt1 (5). Ulkeler
kendi “ ilk bes ™ listelerini belirleyerek kendi
iilkelerinde tibbi uygulamalardaki
paradigmalara dikkat ¢cekmeye calistilar. Ana
fikri ‘Less is More’ olan bu projede, hasta
bakimin yonetirken yapilan tiim
prosediirlerde ‘Az Coktur’ prensibini gzden
gegirmenin, gereksiz ve otomatize
uygulamalardan kaginilmasinin Onemi
vurgulandi. Bu projenin igerisinde yer alan
Tiirk I¢ Hastaliklart Uzmanlik Dernegi de
ayn1 y1l olusturdugu calisma grubu ile ilk bes
listesini 19. Ulusal I¢  Hastaliklar
Kongresi’'nde ilan etmis ve konu ile ilgili
egitimlere baglamistir (6).

Diinyada tiiketim her alanda problemli bir
konu olup iilkelerin ekonomilerinde ciddi
sorun teskil etmektedir. Ancak saglik
sisteminde yaratti§1 sorun sadece ekonomik
boyutuyla kalmamakta ayni zamanda bireysel
ve toplumsal saglikta telafisi imkansiz
morbidite ve mortaliteyi de beraberinde
getirmektedir. Bu agidan bu yazinin da esasini
teskil eden saglikta kaliteli ve yiiksek degerli
hasta bakiminin giindelik pratige yansimasi ve
her kosulda (pandemi kosullarinda dahi)

sunulabilmesinin  temel  kosulu  sabit,
genelleyici yaklasimlardan uzak durmak,
akilc1 tercihler yapmak, bireysel hasta

yonetmek ve asirt - gereksiz uygulamalarin
oniine gecebilmektir.

Saglikta gereksiz ve/veya asir1 uygulamalarin
nedenlerine bakildiginda ilk sirada defansif
tibbi uygulamalar gelmektedir. Hekimlerin
hata yapma ya da malpraktis kaygisiyla
basvurduklari, hastalarin hastalik kaygisinin
yol actig1 fazladan tetkik, tarama veya tedavi
istegi defansif tip olarak adlandirilabilir.
Bunun yaninda tekrarlayan hastane yatislari,
tibbi hatalar, gereksiz acil servis bagvurulari,
tedavi degisimleri, agir1 regete yazilmasi gibi
durumlar saglikta tiiketimi arttiran nedenler
olarak siralayabiliriz (7). 2012-2019 yillan
arasin1 degerlendiren bir maliyet analizinde,
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Amerika Birlesik Devletleri'ndeki saglik
harcamalarmin  dortte  birinin  miidahale
edilebilir  oldugu ve bu  giderlerin

baslicalarinin tibbi prosediirlerin karmasikligi,
koruyucu hekimlik uygulamalarindaki agiklar,
disiik degerli hasta bakimi ve asir
kullanimlar  nedeniyle meydana geldigi
bildirilmistir (8). Ulkemizde de gayrisafi milli
hasila i¢inde saglik harcamalarinin payr her
gecen yil artmaktadir (9).

Hekim, hasta ile ilk karsilagtigi andan itibaren
tip sanatmin temel basamaklarina Oncelik
vermeli, anamnez, semptom sorgusu ve fizik
muayeneyle birlikte hastaya Ozgii
degerlendirme siirecini uygun ve yeterli ileri
tetkik ile siirdiirmelidir. Hastaya gore tetkik ve
ileri inceleme belirlenmelidir. Bu konunun
Oonemi, sadece uzmanlik basamaginda degil
mezuniyet Oncesi tip egitiminde de
vurgulanmali, tip egitimi miifredatlarinda
zorunlu olarak yer bulmalidir (10). Gereksiz
istenen bir tetkikin hastaya zarar verebilecegi
ve hatta bir bagka hastaya kullanilmasi
gerekecek  kaynaklari da  eksiltebilecegi
unutulmamalidir. Bagka bir durumda yine
gereksiz  yazilmis bir recetede hasta
giivenligini tehdit edebilecek ilag etkilesimleri
ve diger ilaclar1 etkileyebilecek etkinlik
sorunu  olabilecegi akilda tutulmalidir.
Glinlimiizde Oniine gecilmeye calisilan ilag
iligkili en oOnemli sorunlardan biri de
“antibiyotik direnci” gibi goriilmektedir.
Gereksiz ve uygun olmayan bir antibiyotigin
recetelenmesinin sadece ilgili bireyi degil tim
toplumu etkileyebilecek ciddi zararlara yol
agabilmesi bu duruma bir Ornek olarak
gosterilebilir (11).

Yasli niifusun artmasi ve kronik hastalik yiikii
kisiye 6zgli yaklagimlar1 ve bireysellestirilmis

kaliteli bakim ihtiyacini mecbur hale
getirmekte (12) ve CW kavramina olan
ihtiyact gozler oOniine sermektedir. Tim

iilkelerin saglik egitimleri ve politikalarinda
bu yaklasimla hareket etmeleri, gelecek
giinlerde gelisebilecek zorluklarla miicadele
edebilmelerini  kolaylagtiracak  bir  firsat
sunacaktir.

2. COVID-19 Pandemisi ve
sonrasinda ~ ‘Choosing ~ Wisely’
Kavraminin Onemi

Aralik 2019’ da Cin’de baslayan ve hizla tiim
diinyay1 etkisi altina alan COVID-19
(Coronavirus  Disease 2019) pandemisi
mevcut kaynaklarin akilct kullanilmasinin ne
kadar 6nemli oldugunu bir kez daha gozler
Oniine sermistir. Pandemi doéneminde tiim
diinya ilkelerinde karantina  dnlemleri
almmis, sokaga c¢ikma yasaklart ile sosyal

hayat kisitlanmis, toplanti ve seyahat
kisitlamalart  ile de hayat adeta felce
ugramistir. Bu  durum ciddi ekonomik

kayiplara neden olmus ve ekonomik yonden
en giiclii devletler bile derinden sarsilmigtir
(13). Siiphesiz ki bu yikici etkilerin en biiytigii
saglik hizmetleri iizerine olmustur. Yeni ve hi¢
bilinmeyen bir hastalikla miicadele etmenin
yarattigt korku ve endise, ¢cogu kez kanita
dayali olmayan, gereksiz ve zararli olabilecek
klinik uygulamalara yol agmustir. Izolasyon

onlemleri, kisisel koruyucu ekipmanlarin
kullanimi, tarama ve tami ile ilgili test
protokolleri, hastane/yogun bakim yatig

endikasyonlari, tedavi ve son olarak da
agilama gibi birgok konuda hem kiiresel hem
de bolgesel farkliliklar yasanmis, tim bu
basamaklarda zaman zaman akilci olmayan
uygulamalar gerceklesmistir (14). Ozellikle
pandeminin ilk donemlerinde birgok {ilkenin
COVID-19 hastalarmin  bakimimna yetecek
yatak sayisina ve yogun bakim kapasitesine
sahip olmadigi, kisisel koruyucu ekipman ve
ventilator ihtiyaglarimi bile karsilayamadiklari
goriilmiistiir (15). Bu da var olan kaynaklari
akiler kullanmanin 6nemini bir kez daha
hatirlatmistir.

ABIM vakfi 6nderliginde faaliyetlerine devam
eden CW toplulugu pandemi donemini; her
giin yeniden degerlendirmeyi gerektiren bir
stire¢ olarak yorumlamis ve virusla ilgili en
giincel bilgiler i¢in Amerika Birlesik
Devletleri Hastalik Kontrol ve Onleme
Merkezi’nin (CDC) oOnerilerinin izlenmesini

Onermistir. Bununla birlikte, CwW
kampanyasini destekleyen tibbi
derneklerin/kuruluglarin ~ Onerilerini  takip

etmeyi tavsiye etmistir (16).

CW hareketinin bir parcasi olan “Choosing
Wisely Canada” kampanyasi 30 Nisan
2020°de “COVID-19 o6nerileri” bashg ile ilk
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dordii toplum igin ve geri kalan besi
klinisyenler i¢in olan dokuz Oneride
bulunmustur (17). Bu 6neriler su sekildedir;

1. Gereksiz nedenlerden dolayr disari
ctkmayin. Giivenli fiziksel mesafede
bulunun (2 metre veya 6 adim).
Ulusal ve yerel halk saghg
otoritelerinizin  rehberlerini  takip
edin.

2. Rutin kontrol (tarama amacgli, rutin
kan tekiki) veya gereksiz kontrol
amach, randevu almadan kendi
basiniza  hastaneye, klinige veya
saglik uzmanmna gitmeyin.

3. Hafif COVID-19  semptomlarinin
degerlendirilmesi icin acil servislere
gitmeyin. Varsa sanal yontemleri veya
degerlendirme merkezlerini kullann.

4. Kendi kendinize ila¢ kullanmaymn
veya COVID-19'u  onlemek veya
tedavi etmek icin kanmitlanmamis

tedaviler talep etmeyin.

5. Telefon veya gevrimigi ziyaretler gibi
sanal araclar mevcutsa, hastalara
gereksiz hizmetleri onermeyin.
Miimkiinse  gereksiz ~ kontrol  ve
laboratuvar testlerini geciktirin.

6. Bakim evlerinde kalan  diiskiin
hastalart  temel balkim ve tibbi
ihtiyaglart yerinde karsilandigi siirece
hastaneye gondermeyin.

7. Bir seferde bir iinite Eritrosit
Siispansiyonu verin, daha fazlasina
olan ihtiyaci yeniden degerlendirerek
karar verin.

8. Hastamn yasami ile ilgili karar
verecek kisiler ile bir anlasmazlik

olmadigr  durumlarda wmiimkiin ise
diiskiin,  yashh  hastalari  entiibe
etmeyin.

9. Onaylanmig  bir  klinik  ¢aliyma

olmadan COVID-19 hastalart icin
kanitlanmanmus tedavileri
kullanmayn.

EFIM Choosing Wisely galisma grubu da bu
Onerileri kabul etmis ve ililkemiz de olmak
iizere Avrupa’daki hekimlere bu Onerileri
uygulamasimi tavsiye etmistir (18). Ancak
pandeminin seyri, iilkelerin saglik politikalari
ve olanaklar1 arasindaki farkliliklar bu
Onerilerin evrensel olmasm kisitlamigtir.
Bunun {izerine CW Kanada grubu Ocak 2021’

de bu onerilerle birlikte COVID-19 ile ilgili
giincellenmis kaynaklar ve yoOnergeler igin
ulusal veya yerel kilavuzlarin takip edilmesini
ve uygulanmasini 6nermistir (16).

Takip eden siiregte birgok kurum ve kurulus
da COVID-19 pandemisinde izolasyon,
tarama ve tani testlerinin uygun kullanimu,
gereksiz tedavilerin Oniine gecilmesi, uygun
as1 programlarinin olusturulmasi gibi tam
asamasindan asilamaya kadar her basamakla
ilgili CW onerilerinde bulunmustur (19-21).
Bu oOneriler COVID-19 disi1  hastaliklarin
uygun sekilde yonetimini de igermektedir.
Pandemi nedeniyle neredeyse durdurulan

koruyucu hekimlik uygulamalarn (kanser
taramasi, kardiyovaskiiler risk taramasi),
kronik  hastaliklarin ~ takibi  (diyabet,

hipertansiyon gibi), bebek ve ¢ocuk gelisim
kontrolleri, dogum Oncesi ziyaretler gibi
birinci basamak saglik hizmetlerinin yeniden
uygulanmaya baglamasi, bu kez pandemiden
alman dersler ile yeniden sekillendirilmeye
baglanilmig, kaynaklarin akilct kullaniminin
ne kadar 6nemli oldugunun farkina varilmistir.
Sik, gereksiz ~ve  masrafli  hastane
bagvurularinin yerini uzaktan erisimle tele
saglik hizmetlerinin almasi, hastaneye gelmesi
gereken hastalara mevcut durumlarina gore

oncelik  verilerek  koruyucu  Onlemler
cercevesinde  muayenelerinin  yapilmasi,
kronik  hastaliklarin  uzaktan, elektronik

sistemlerle takip edilmesi gibi bir¢ok Oneri
pandemi sonrast yeni diinya diizeninde
mevcut kaynaklarin akilc1 kullanimina yonelik
¢Oziimler bulmak icin sekillendirilmistir (22).
Tiim bu oOneriler gereksiz tetkiklerin ve
tedavilerin Oniine gecilerek, hastaya en az
zarar ile en fazla yararin verilmesi ilkesine
dayanan  temel  hekimlik  felsefesinin
kurallarina dayanmaktadir.

SARS-CoV-2 virusu yeni mutasyonlar1 ile
birlikte hala bir tehdit olarak diinyada yerini
alsa da Diinya Saglik Orgiitii 5 Mayis 2023’te
yaptig1 acgiklama ile COVID-19 pandemisini
kiiresel acil halk sagligi durumu olmaktan
cikarmistir (23). Her ne kadar pandemi bitmis
olarak degerlendirilse de pandeminin ilk
zamanlarindan itibaren hastalarda goriilen
uzamis semptomlar hastaligin akut ve gegici
bir hastalik olmadigin1 gostermis ve tiim
diinyadan uzamig COVID veya COVID-19
sonrast gelisen sekeller ile 1ilgili vaka
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raporlarinin da yayinlanmaya baglamasi ile *
Long COVID ” terimi gercek yasam verileri
ile tibbi literatiirde yer almistir (24). Long
COVID ile birlikte yeni normal hayat CW
kavramimin pandemi sonrasi diinyada hala
gecerli oldugunu gozler 6niine sermektedir.

Diinya COVID-19 pandemisinin yarattig1 agir
ekonomik yiikiin altindan kalkmaya calisirken
bu seferde yeni bir kriz ile karsi karsiya
kalmustir; Iklim Degisikligi. Degisen iklimin
saglik tizerindeki sonuglarini bagimsiz olarak
izleyen uluslararast bir isbirligi olan Lancet
Countdown 2021  yilinda  yayinladig1
raporunda sagligr ve iklimi tehdit eden ve
giderek artan riskleri Ozetlemis ve bu
risklerin, ozellikle gida ve su giivensizligine,
sicak hava dalgalarina ve bulasici hastaliklarin
yayllmasina maruz kalan topluluklarda, birgok
kisinin halihazirda kars1 karsiya oldugu saglik

KAYNAKLAR

1.  Choosing Wisely. Erisim Tarihi: 23.12.2021.
https://www.choosingwisely.org/our-mission/

2. Choosing Wisely. Unnecessary Tests and
Procedures In the Health Care System Erigim
Tarihi: 01.05.2014. https://choosingwisely.org

3. Brody H. Medicine's ethical responsibility for
health care reform--the Top Five list. N Engl J
Med. 2010;362(4):283-5.

4. Good Stewardship Working Group. The "top
5" lists in primary care: meeting the
responsibility of professionalism. Arch Intern
Med. 2011;171(15):1385-90.

5. European Federation of Internal Medicine.
Erisim Tarihi: 23.12.2021.
https://efim.org/system/files/downloads/cw_ef
im_milan_20012017.pdf

6. Yildiz P., Tanriover MD., Unal S. Turkish
Society of Internal Medicine choosing wisely
Project. Eur J Intern Med. 2020; 76:125-126.

7. Berwick DM., Hackbarth AD. Eliminating
Waste in US Health Care. JAMA. 2012
;307(14):1513-6.

8. Shrank WH., Rogstad TL., Parekh N. Waste in
the US Health Care System Estimated Costs
and Potential for  Savings. JAMA.
2019;322(15):1501-1509

9. Tiirkiye Istatistik Kurumu. Erisim Tarihi:
23.12.2021.
https://data.tuik.gov.tr/Bulten/Index?p=Saglik-
Harcamalari-Istatistikleri-2020-37192

tehditlerini daha da kétiilestirecegini bildirmis
ve ¢Ozlim olarak mecut kaynaklarin akilci
kullanilmasi gerektigini vurgulamistir (25).

3. Sonuc¢

Bugiin “Less is more” felsefesine hi¢ olmadigi
kadar ihtiyacimizin oldugu asikardir.

Pandemi sonrasi diinyada mevcut kaynaklarin
akilc1 kullanilmasinin ve ‘Choosing Wisely’
kavraminin 6nemi bir kez daha 6ne ¢ikmus,
diinyadaki kaynaklarin sonsuz olmadigi, basta
saglik alan1 olmak {izere her alanda
kaynaklarin etkin ve adil kullanilmasinin
gerekliligi gozler oniline serilmistir. Bu durum
aslinda  gelecekte  yasayacagimiz  yeni
pandemiler, iklim krizi ve dogal afetler
sonucu gelisebilecek olaganiistii durumlarda
insanhigin yoklukla bas etmesine de imkan
sunacaktir.

10. Schultz MA., Doty M. Why the history and
physical examination still matter. JAAPA.
2016;29(3):41-5.

11. World Health Organization (WHO). Erisim
Tarihi:  23.12.2021. Available  from:
https://www.who.int/news-room/fact-
sheets/detail/antibiotic-resistance

12. Vincenzo Atella V., Mortari AP., Kopinska J.,
Belotti F., Lapi F., Cricelli C., etal. Trends in
age - related disease burden and healthcare
utilization. Aging Cell. 2019; 18(1): e12861.

13. Nicola M., Alsafi Z., Sohrabi C., Kerwan A.,
Al-Jabir A., losifidis C., et al. The socio-
economic implications of the coronavirus
pandemic (COVID-19): A review. Int J Surg.
2020;78:185-193.

14. Wolrd Health Organisation (WHO). Erisim
Tarihi: 23.12.2021.
https://www.who.int/publications/i/item/WHO
-2019-nCoV-Country_IAR-2020.1

15. Sen-Crowe B., Sutherland M., McKenney M.,
Elkbuli A. A Closer Look Into Global Hospital
Beds Capacity and Resource Shortages During
the COVID-19 Pandemic. J Surg Res.
2021;260:56-63.

16. The Choosing Wisely® Campaign. COVID-
19 updates. Erisim Tarihi: 23.12.2021.
https://www.choosingwisely.org/coronavirus-
update/

17. The Choosing Wisely® Campaigns. Choosing
Wisely COVID-19 Recommendations. Erisim
Tarihi: January 26, 2021.

160



18.

19.

Osmangazi Tip Dergisi, 2024

https://choosingwiselycanada.org/perspective/
cw-covid-19/

EFIM. Choosing Wisely - COVID-19
Recommendations. Submitted by Aneta on 6
April 2020 - 8:47. Erigsim Tarihi: 23.12.2021.
http://efim.org/working-groups/choosing-
wisely-covid-19-recommendations

Cho HJ., Feldman LS., Keller S., Hoffman A.,
Pahwa AK., Krouss M. Choosing Wisely in
the COVID-19 Era: Preventing Harm to

22.

23.

https://www.cfpc.ca/en/education-
professional-development/practice-tools-
guidelines/choosing-wisely-and-prevention-
through-primary-car

Kimberly Wintemute. Post-COVID primary
care reboot? Erisim Tarihi: 07.05.2020.
https://www.cfp.ca/news/2020/05/07/5-07

Coronavirus disease (COVID-19) pandemic.
World Health Organization.
https://www.who.int/europe/emergencies/situa

Healthcare  Workers. J  Hosp  Med. tions/covid-19

2020;15(6):360-362. 24. Prevention CfDCa. Evaluating and Caring for
20. Choosing Wisely Australia.  Pandemic Patients with Post-COVID Conditions: Interim

guidance for clinicians. Erisim Tarihi: Guidance 2021 (updated June 14, 2021).

23.12.2021. https://www.cdc.gov/coronavirus/2019-

https://www.choosingwisely.org.au/resources/
health-professionals/choosing-wisely-
australia-pandemic-guidance

25.

ncov/hcp/clinical-care/post-covid-index.html.

Romanello, Marina, et al. "The 2021 report of
the Lancet Countdown on health and climate

21. The Collage of Family Physicians of Canada. change: code red for a healthy future." The
Choosing Wisely Through Primary Care. Lancet 398.10311 (2021): 1619-1662.
Erisim tarihi: 23.12.2021.
Etik Bilgiler

Etik Bilgiler Etik Kurul Onay1: Bu makale bir derleme yazis1 oldugu igin Etik Kurul Onay1 alinmasina gerek yoktur.
Telif Hakki Devir Formu: Yazar tarafindan Telif Hakki Devir Formu imzalanmustir.
Hakem Degerlendirmesi: Hakem degerlendirmesinden ge¢mistir.

Yazar Katkilar: Yazarlar ¢aligmanin her agamasina esit katki sundugunu beyan etmistir.

Cikar Catismasi Bildirimi: Yazar ¢ikar ¢atigmasi olmadigini beyan etmistir
Destek ve Tesekkiir Beyani: Yazar bu ¢aligma i¢in finansal destek almadigini beyan etmistir

©Copyright 2024 by Osmangazi Tip Dergisi - Available online at tip.ogu.edu.tr ©Telif Hakki 2024 ESOGU Tip Fakiiltesi - Makale metnine dergipark.org.tr/otd web sayfasindan
ulasilabilir.

161


http://www.cocukenfeksiyon.org/
http://www.cocukenfeksiyon.org/

Osmangazi Tip Dergisi
Osmangazi Journal of Medicine 2024

Letter to the Editor / Editére Mektup

The Effect of Back Massage Applied to Palliative Care Patients on Sleep Quality and Pain
Palyatif Bakim Hastalarina Uygulanan Sirt Masajinin Uyku Kalitesi ve Agriya Etkisi
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Abstract: In this article, | would like to share my opinions about the article titled 'The Effect of Back Massage Applied to Palliative
Care Patients on Sleep Quality and Pain'. In the current article, Durmaz et al. determined that there was a statistically significant
increase in the patients' sleep quality and a significant decrease in their pain levels, starting from the 4th day of applying back
massage to palliative care patients for 7 days. Pain may occur in patients in palliative care centers due to various reasons. In this
article, I will try to contribute to the article from the perspective of a physical medicine and rehabilitation physician.
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Ozet: Bu yazimda 'Palyatif Bakim Hastalarina Uygulanan Sirt Masajim Uyku Kalitesi ve Agn Uzerine Etkisi' bashkli yazi
hakkindaki goriiglerimi paylasmak istiyorum. Bu makalede Durmaz ve ark.'lar1 palyatif bakim hastalarma 7 giin siireyle sirt masaji
uygulanmasinin 4. giiniinden itibaren hastalarin uyku kalitesinde istatistiksel olarak anlamli bir artis ve agr1 diizeylerinde anlamli bir
azalma oldugunu belirlemistir. Palyatif bakim merkezlerindeki hastalarda cesitli nedenlerden dolay1 agr1 ortaya ¢ikabilmektedir. Bu
yazimda bir fiziksel tip ve rehabilitasyon hekimi bakis agisiyla yaziya katki saglamaya c¢alisacagim.
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1. To the editor

In this article, I would like to share my
opinions about the article titled 'The Effect of
Back Massage Applied to Palliative Care
Patients on Sleep Quality and Pain' (1). In the
current article, Durmaz et al. determined that
there was a statistically significant increase in
the patients' sleep quality and a significant
decrease in their pain levels, starting from the
4th day of applying back massage to palliative
care patients for 7 days (1). Pain may occur in
patients in palliative care centers due to
various reasons. In this article, I will try to
contribute to the article from the perspective
of a physical medicine and rehabilitation
physician.

Palliative care units are predominantly based
on the traditional hospice-like model for
patients with short life expectancy. Many care
services, especially pain relief, are provided in
these units (2). Especially end-stage
malignancy patients constitute an important
part of palliative care centers. Palliative
rehabilitation has an important role in the
treatment of people with advanced cancer by
helping to improve quality of life and relieve
pain, symptoms and distress. Rehabilitation
and palliative care services should be
considered as inseparable elements (3).
Patients in need of palliative care experience a
high rate of difficult-to-control symptoms
such as pain, fatigue, anxiety and depression
(4). From this perspective, symptoms,
especially pain, need to be controlled in order
to increase the quality of life of patients in
palliative care centers. Durmaz et al.
determined the positive effects of back
massage applied to palliative care patients on
sleep quality and pain (1). But it is clear that
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