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ARASTIRMA MAKALESI / RESEARCH ARTICLE

The Effect of Smartphone Addiction on Neck Pain and
Disability in University Students

Universite Ogrencilerinde Akilli Telefon Kullanimi Bagimlihiginin Boyun Adrisi ve

Disabilite Uzerine Etkisi

Sevtap Badil Guloglu', Umit Yalcin?

!Physical Medicine and Rebabilitation Department, Antalya Training and Research Hospital, Health Sciences University, Antalya;
2Physical Medicine and Rebabilitation Department, Medicana International Istanbul Hospital, Istanbul, Turkey

ABSTRACT
Aim: This study was planned to investigate the relationship be-
tween neck pain and disability with smartphone use addiction.

Material and Method: 501 students from Kars Kafkas University
and Istanbul Biruni University were included in the study. Inclusion
criteria were being a university student, being a smartphone user,
and not having any history of systemic, neurological or psychiatric
diseases. All participants were evaluated with smartphone addic-
tion scale (SAS), Visuel Analogue Scale (VAS) and Neck Disability
Index (NDI) for neck pain.

Results: The mean age of the 501 university students included
was 21.0+1.9.57.7% of the participants were female and 42.3%
were male. The mean VAS of the neck pain was 3.8 (x2.2), the
mean SAS was 94.6 (+27.1), and the mean NDI was 10.6 (+7.0).
Significant difference was not found between the genders in terms
of SAS scores (p>0.05). The VAS and SAS scores were signifi-
cantly higher in the moderate-severe-totally disability group than
the mild disability and non-disability group (p>0.05). According to
spearman correlation analysis, there was a significant positive cor-
relation between SAS and VAS and NDI scores (p value 0.005,
0.001, respectively).

Conclusion: Addiction to smartphone use was associated with
neck pain and disability in healthy young adults. These results re-
veal the importance of informing the society about the physical
risks of smartphone addiction. Individuals should strive to reduce
the time spent using a smartphone and try to maintain a proper
posture during use.

Key words: neck pain; smartphone addiction; student

0zZET
Amagc: Bu calisma akilli telefon kullanimi bagimlihigi ile boyun agrisi
ve disabilite arasindaki iliskiyi arastirmak amaciyla planlandi.

Materyal ve Metot: Kars Kafkas Universitesi ve Istanbul Biruni
Univeristesi’nde égrenim géren 501 6grenci calismaya dabhil edildi.
Universite 6grencisi olmak, akilli telefon kullanicisi olmak, herhangi bir
sistemik, nérolojik ve psikiyatrik hastalik ykdsi olmamasi dahil edil-
me kriterleriydi. Tiim katiimcilar akilli telefon bagimlihgi élcegi (SAS),
boyun agnisina iliskin Visuel Analog Skala (VAS) ve Neck Disability
Index (NDI) ile degerlendirildi.

Bulgular: Dabhil edilen 501 Universite égrencisinin yas ortalama-
st 21,0+1,9 idi. Katilimcilann %57,7’si kadin, %42,3’l erkekti.
Katiimcilarin boyun agnisi VAS ortalamasi 3,8 (x2,2), SAS orta-
lamasi 94,5 (x27,2), NDI ortalamasi 10,6 (+7,0) olarak bulundu.
Cinsiyetler arasinda SAS skorlar agisindan anlamli farklilik saptan-
madi (p>0,05). Orta-siddetli-tamamen &zlrliiliik olan grupta VAS
skoru, SAS skoru hafif ézirlil(ik ve 6zirltilik olmayan gruptan an-
lamli (p>0,05) olarak daha yliksekti. Yapilan spearman korelasyon
analizine gére SAS ile VAS ve NDI skoru arasinda anlamli pozitif
korelasyon mevcuttu (p degeri sirasiyla 0,005, 0,001).

Sonug: Akilli telefon kullanimina bagimliigin saghkli genc eriskin-
lerde boyun agrisi ve disabilite ile iliskili oldugu gértildi. Bu so-
nuclar akilli telefon kullanimi bagimlihginin yaratacagi fiziksel riskler
konusunda toplumun bilgilendirilmesinin énemini ortaya koymak-
tadir. Bireyler bir akilli telefon kullanarak harcanan zamani azaltmak
icin caba sarf etmeli ve kullanimi sirasinda uygun bir durus strd(ir-
meye calismalidir.

Anahtar kelimeler: akilli telefon bagimliligi; boyun agnisi; 6grenci

lletisim/Contact: Sevtap Badil Guloglu, Physical Medicine and Rebabilitation Department, Antalya Training and Research Hospital, Health Sciences
University, Antalya, Turkey  Tel: 0532201 10 08 o E-mail: drseviapbadil@hotmail.com o Gelis/Received: 12.09.2019 o Kabul/Accepted: 08.06.2020

ORCID: Sevtap Badil Giilogln, 0000-0003-4872-7519 o Unmit Yalcin, 0000-0003-4799-2759

Kafkas J Med Sci 2021; 11(2):225-230
doi: 10.5505/kjms.2021.75057



226

Introduction

Today, smartphones developed in parallel with the
advancements in technology have caused global trans-
formations in our societies. These devices enable us to
connect to the internet and listen to music, accesses
e-mails, searched the internet, perform searches, take
high quality photographs, play games, enjoy shopping
and perform many more transactions*” Such opportu-
nities have enabled users to gain access to information
with great speed, improve their time-dependent tasks,
benefit from the ease of sharing information and gen-
erally save time”. Recently, the frequency and duration
of smartphone use has been increasing® and it has been
reported that people spend more than 20 hours a week
messaging, sending e-mails, using social networks and
communicating, and that this may indicate a serious
dependence on smartphones®. Although there are no
exact definitions of smartphone addiction, the prob-
lematic use of the phone can be defined as having con-
tinuous control of the phone, leading to disruption of
responsibilities or daily tasks. Certainly, smartphones
are among the most important non-drug addictions in
today’s world'.

A study conducted in our country reported that the
rate of smartphone dependency among university stu-
dents is 26.7% in men and 27.9% in women’®. This situ-
ation has resulted in many negative outcomes, such as
a weakening of face-to-face communication, increased
individualization, addictive practices and psychologi-
cal problems to name a few?. In addition, musculo-
skeletal problems have reportedly increased with the
expanded use of smartphones”. Therefore, health pro-
fessionals should be aware of the impact of smartphone
use on physical health problems”'".

It has been reported that long and frequent smart-
phone use causes postural changes and proprioception
deficits in cervical vertebrae®. The use of such devices,
usually below the eye level, is the main factor contrib-
uting to the increase in the prevalence of neck pain and
neck problems”! "2,

As far as we were able to determine, there exists no
studies examining the relationship between neck
pain and disability related to smartphone use addic-
tion in our country. This study was therefore designed
and conducted in order to investigate this potential
correlation.

Kafkas J Med Sci 2021; 11(2):225-230

Material and Method

Five hundred one (501) university students, from
two institutions in two different regions, were in-
cluded in this cross-sectional study, on a voluntary
basis. Students from these different cities with differ-
ent socio-cultural characteristics, habits and lifestyles
were included in order to reflect the wider community.
The research protocol was approved by the local eth-
ics committee (date of acceptance: 27.02.19, decision
no: 09). After all participants were informed about the
study, written, informed consent was obtained and
all stages of the study were sustained in accordance
with the Declaration of Helsinki. Three (3) inclusion
criteria applied were that the participants be enrolled
in university, that they be smartphone users, and that
they did not have any history of systemic, neurological
or psychiatric diseases.

The age and gender of all participants were recorded.
All participants were evaluated with Visual Analogue
Scale (VAS) in terms of the severity of neck pain,
Neck Disability Index (NDI) in terms of the effect of
neck pain on daily living activities and Smartphone
Addiction Scale (SAS) in terms of smartphone use de-
pendence. Participants were divided into three groups
defined as “non-disability”, “mild disability”, and
“moderate-to-complete disability”.

Visual Analogue Scale (VAS)

Pain and numbness for daytime and night were evalu-
ated with the use of a visual analogue scale (VAS). The
patient was asked to mark the severity of pain on a 100
mm line using “no pain” on one end and “most unbear-
able pain” on the other end. The distance from the
starting point of the pain to the point marked by the
patient was recorded.

Neck Disability Index (NDI)

The Neck Disability Index (NDI), the Turkish valid-
ity and reliability of which was performed by Telci et
al., was used to evaluate neck pain and functional dis-
ability®. This is a self-rating Likert-type questionnaire
consisting of 10 items (neck pain, self-care, load lift-
ing, reading, headache, concentration, work, driving,
sleeping, and free-time activities), each scored between
0and 5. The total score ranges from 0 to 50, and higher
scores demonstrating the worse disability'®. According
to the test results, there would be no disability be-
tween 0—4, a mild disability between 5-14, a moderate



Table 1. Demographic characteristics of participants
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Min-Max Median Avg = s.d n-%

Age 18.0-40.0 21.0 21.0+1.9
Gender (n-%) Female 289 - 57.7%

Male 212 - 42.3%
VAS 0.0-10.0 4.0 38+22
SAS 35.0-180.0 93.0 94.6 + 27.1
NDI 0.0-35.0 9.0 106 7.0
No disability (n - %) 99 - 19.8%
Mild disability (n - %) 279 - 55.7%
Moderate disability (n - %) 97 - 19.4%
Severe disability (n - %) 25-5.0%
Comlete disability (n - %) 1-0.2%

Min, minimum; Max, maximum; avg, average; sd, standart deviation; VAS, visual analogue scale; SAS, smartphone addiction scale; NDI, neck disability index

disability between 15-24, a severe disability between
25-34, and a complete disability at 35 and over. As
indicated earlier, participants were divided into three
groups defined as “non-disability”, “mild disability”,
and “moderate-to-complete disability”.

Smartphone Addiction Scale (SAS)

The Smartphone Addiction Scale (SAS) is a self-rating
scale consisting of 33 items and developed by Kwon
et al.®. Each item is evaluated with a Likert-type scale
ranging from 1 (definitely not) to -6 (absolutely yes).
The distribution of points to be obtained from this
scale is between 33 and 198 points, whereas the scale
consists of 6 subscales: daily life disorders (5 items),
positive anticipation (8 items), withdrawal (6 items),
cyberspace-oriented relationship (7 items), overuse (4
items), and tolerance (3 items). Higher scores indicate
a more serious smartphone addiction and a cut-off
value is not given in its original form. The developers
of the scale found that the internal consistency of the
scale was Cronbach 0=0.967%; the Turkish validity and

reliability was performed by Demirci et al'.

Statistical Analysis

Mean, standard deviation, median, lowest, highest, fre-
quency and ratio values were used in the descriptive
statistics of the data. The distribution of variables was
measured using the Kolmogorov Simirnov test and the
Kruskal-Wallis, Mann-Whitney U test was used for the
analysis of the quantitative independent data. The Chi-
square test was used for the analysis of qualitative inde-
pendent data. The Spearman correlation analysis was

used to determine the relationship between SAS, NDI
and VAS. SPSS 22.0 software for Windows program
(SPSS, Chicago, IL, US) was used for the analysis. The

statistical significance level was accepted as p<0.05.

Results

The results regarding the demographic characteristics
of the students participating in the research are given
in Table 1. As indicated previously, the mean age of
the 501 university students included was 21+1.9 years
(min 18, max 40) and 57.7% of the participants were
temale, whereas 42.3% were male (Table 1).

The mean VAS of the neck pain of the participants was
3.8+2.2, the mean SAS score was 94.6+27.2, and the
mean NDI score was 10.6+7.0. There was no signifi-
cant difference between the genders in terms of NDI
and SAS scores (p>0.05) (Table 1); neck disability lev-
els of the participants, according to the NDI, are sum-
marized in Table 2.

Table 2. Comparison of SAS and NDI scores in terms of gender

Gender
Female Male P
SAS (Mean = sd) 929+268 969274 0.099!
NDI (Median (Min-Max)) 9 (0-35) 9 (0-30) 0.235™

SAS, smartphone addiction scale; NDI, neck disability index; sd, standart deviation; t, student t
test; m, Mann-Whitney U test.

Kafkas J Med Sci 2021; 11(2):225-230
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Table 3. Comparison of groups according to neck disability

Neck Disability

No disability (1=99)

Mild disability (1=279)

Modarete-severe-comlete (n=123)

Avg. = s.d n-% Median  Avg. +s.d n-% Median Avg. = s.d n-% Median p
Age 21.0x2.0 210 211=x20 21.0 20917 21.0 0.391 K
Gender  Female 50 - 50.5% 170 - 60.9% 69 - 56.1% 0.181 *
Male 49 - 49.5% 109 - 39.1% 54 - 43.9%
VAS 27+18 3.0 37+19 4.0 49=+24 5.0 0.001 ¢
SAS 81.4+248 83.0 96.3+257 940  101.3+286 99.0 0.001 ¢

Avg, average; sd, standart deviation; VAS, Visual Analogue Scale; SAS, Smartphone Addiction Scale; ¥, Kruskal Wallis test (Mann Whitney U), X2, chi-square test (Pearson).

Participants were divided into the three predefined
groups (“non-disability”, “mild disability”, and “mod-
erate-to-complete disability”) according to their NDI
scores. We found no significant difference between
the groups in terms of age and gender (p>0.05) (Table
3), however when these three groups were compared
in terms of the VAS scores, a statistically significant
difference was found between them: in the “moder-
ate-to-complete disability” group, the VAS score was
significantly higher than in the “mild disability” and
“non-disability” groups (p=0.001) (Table 3).

According to the spearman correlation analysis, there
was a significant positive correlation between SAS
with VAS and NDI scores (p=0.005, 0.001, respective-
ly). No significant correlation was found between age
and VAS, age and NDI, age and SAS scores (p>0.05)
(Table 4).

Discussion

In this study, the effect of smartphone use on neck pain
and disability was evaluated in university students.
Addiction to smartphone use was found to be associ-
ated with neck pain and disability in healthy young
adults. There was a significant correlation between the
SAS and NDI scores which evaluated neck disability
and these results are consistent with previous studies
showing the frequency of musculoskeletal symptoms
associated with computer use and that smartphone use
causes physical health-related problems®!¢-".

Smartphones have become an inseparable part of
daily life with the increase in the conveniences it pro-
vides to individuals. However, in addition to these,
smartphone addiction, which may develop due to
excessive use, is an issue that needs to be addressed
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in a significant way, such as has been done for al-
cohol, cigarette and drug addictions***'. In studies
published in recent years, it was reported that mus-
culoskeletal symptoms increased with the addiction
of smartphones'**?. The most frequent musculoskel-
etal pain region being accounted in these studies was
neck'®?*%. Although previous studies have found a
correlation between computer use and neck pain®,
recent studies have found that the frequency and se-
verity of neck problems is higher in smartphone use,
compared to computer use®.

Recurrent and prolonged neck flexion is one of the
factors that increase the risk of neck pain and disabil-
ity*®¥. A frequent, recurrent neck flexion posture af-
fects natural angle of the cervical spine, increases the
stress to which the cervical spine is exposed®, leads
to proprioception losses in the cervical vertebra® and
leads to spasm in muscles and ligaments®. In some
studies, it was reported that in addition to neck flex-
ion angle, the head tilt angle and forward head shift-

ing increased with the use of smartphones®**. These

Table 4. Correlation of age, VAS, NDI and SAS scores

VAS SAS Age
NDI r 0.326 0.237 -0.018
p 0.000 0.001 0.685
VAS r 0.124 -0.057
p 0.005 0.200
SAS r 0.042
p 0.353

Spearman test; VAS, visual analogue scale; SAS, smartphone addiction scale; NDI, neck disability index.



conditions are associated with an increased risk of
chronic neck pain®* and may explain the relationship
found between the NDI and SAS>'®™. A study con-
ducted in 2017 showed that smartphone addiction was
associated with neck problems and disability in healthy
young people'®. In support of these results, this study
being the first carried out in our country in this regard,
we obtained a positive correlation between the VAS,
NDI and SAS scores and at the same time, the SAS
scores of the patients with moderate-severe-complete
neck disability were found to be significantly higher.

In a study conducted on 289 nursing students in a
public university, it was reported that gender factors
did not affect the level of smartphone addiction®. A
result which was sustained by another study, this time
conducted with the participation of 367 university stu-
dents, showing that there was no difference in terms of
smartphone addiction levels between female and male
students®. We have found similar result in our study.

The importance of this study stems from the fact that
it is the first to investigate the relationship between
smartphone addiction and neck disability in Turkey
and that the participants were free from any systemic,
neurological or psychiatric illnesses. We also believe
that the inclusion of students from two institutions
found in different geographical regions, Kars and
Istanbul, is significant.

While further large-scale studies are needed to more
deeply examine the scientific facts on this subject, as
a result of our study, a significant relationship was
found between smartphone addiction and neck pain
level and neck disability. Posture disorders associated
with smartphone use can indeed reveal neck disabili-
ties; minimally, these results highlight the impor-
tance of informing users about the physical risks as-
sociated with smartphone addiction, who should be
encouraged to make efforts to reduce the time spent
with the smartphone and maintain proper posture
while using it.

Limitations

The cross-sectional design of our study constitutes a
limitation, as were unable to create a causal link the
relationship between smartphone addiction and neck
pain and disability. Another limitation may be found
in the fact that we did not examine the possibility that
other reasons may have affected neck disabilities in
our participants, such as computer screen usage, televi-
sion viewing positions, backpack usage and desk work.
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Therefore, well-controlled prospective studies are re-
quired to confirm the results of this study.
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The Predictive Value of C-reactive Protein to Albumin
Ratio to Detect Contrast-induced Acute Kidney Injury in
Patients with Acute Myocardial Infarction Undergoing
Percutaneous Coronary Intervention

Akut Miyokart Enfarktisi Nedeniyle Perkitan Koroner Girisim Uygulanan Hastalarda
Kontrast Kaynakl Akut Bobrek Hasari Tespitinde C-reaktif Protein - Albimin Oraninin

Ongérdiiriicti Degeri

Ahmet Karakurt

Department of Cardiology, Faculty of Medicine, Kafkas University, Kars, Turkey

ABSTRACT

Aim: The present study aims to investigate the predictive value of
the peak C-reactive protein to reduced albumin ratio (CAR) in the
development of contrast-induced acute kidney injury (CI-AKI) in
patients with acute myocardial infarction (AMI) undergoing primary
percutaneous coronary intervention (pPCI).

Material and Method: Two hundred and ten patients with non-
ST and ST-elevation AMI undergoing pPCl were recorded. Renal
function parameters and highest CAO values of the patients after
pPCI were recorded from the patient files. The patient population
was divided intothe low-, mid-, and high-CAR tertiles (all n=70)
after their CAR values were ranked from least to greatest.

Results: Eighty-nine (42.38%) patients developed CI-AKI. The
absolute increase in serum creatinine (sCr) was significant-
ly higher in patients in the high-CAR tertile (0.31, interquartile
range (IQR): 1.925-0.555) than in the low-CAR (0.2, IQR: 0.118-
0.27) and mid-CAR tertiles (0.2, IQR: 0.13-0.33; p<0.001). The
area under the curve of CAR was0.689 (95% CI: 0.614-0.763;
p<0.001) in the receiver operating characteristic analysis. After
adjusting for other risk factors of Cl-AKI, CAR remained predic-
tors of the development of CI-AKI (OR: 1.345, 95% CI: 1.009-
1.794, p=0.043).

Conclusion: The elevated CAR value is independent predictors in
the development of CI-AKI in patients with AMI undergoing pPCI.
In this patient group, the elevated CAR value after pPKG may alert
us to more improve CI-AKI.

Key words: acute myocardial infarction; C-reactive protein to albumin ratio;
contrast-induced acute kidney injury

O0ZET

Amac: Bu calismada akut miyokart enfarktiisii (AME) nedeniyle pri-
merperkltan koroner girisim (pPKG) yapilan hastalarda kontrast-
kaynakli akut bébrek hasari (KK-ABH) gelisiminde C-reaktif pro-
tein — alblmin oraninin (CAO) éngérddriict degerini belirlenmesi
amaclamaktadir.

Materyal ve Metot: Calismaya pPKG uygulanan ST-elevasyonsuz
ve ST-elevasyonu 210 AME’li hasta dahil edildi. Hastalarin pPKG
sonrasl bébrek fonksiyon parametreleri ve en yliksek CAO deger-
leri hasta dosyalarindan kaydedildi. Calisma popllasyonunun CAO
degerleri en kiiclikten en bliylige dogru siralandiktan sonra distk-,
orta— ve ylksek-CAO olmak lizere (¢ guruba ayrildi (her n=70).

Bulgular: Seksen dokuz hastada (%42,38) KK-ABH gelisti. Serum
kreatininindeki (sCr) mutlak artisi, yiiksek-CAO gurubunda [0,31,
interquartilerange (IQR): 1,925-0,555], dlstik— (0,2, IQR: 0,118-
0,27) ve orta-CAO’dan énemli éiciide daha yiiksek bulundu (0,2,
IQR: 0,13-0,33; p<0,001). Receiveroperatingcharacteristic ana-
lizde CAQ’ya ait egri altindaki alan 0,689 (95 %CI: 0,614-0,763;
p<0,001) bulundu. KK-ABH gelisimine neden olacak diger risk fak-
térleri ayarlandiktan sonra yapilan cok degiskenli regresyon anali-
zi, CAO’nun KK-ABH gelisimini éngdrdiirecek oldugunu gdsterdi
(OR: 1,345, %95 ClI: 1,009-1,794, p=0,043).

Sonug: Yiksek CAO degerleri, pPCI uygulanan AME hastalarinda
KK-ABH gelisiminde bagimsiz 6ngdrdrticlidir. Bu hasta grubun-
da, pPKG sonrasi yliksek CAO degeri KK-ABH’nin gelisebilecegi
yéntinde bizi uyarmalidir.

Anahtar kelimeler: akut miyokart enfarktiisti; C-reaktif proteinin albiimin orani;
Kkontrast-kaynakli akut bobrek hasari
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Introduction
Contrast induced acute kidney injury (CI-AKI) is the

third leading cause of iatrogenic renal insufficiency,
which usually occurs within hours following percuta-
neous coronary procedures™” Its incidence is around
2% in the general population, but increases to 50% in
high-risk groups especially after percutaneous coro-
nary intervention (PCI)>.

Even though, the mechanism has not been clearly un-
derstood, the inflammation plays an important role in
the pathophysiologic reason of CI-AKI* C-reactive
protein (CRP) is well-known marker of systemic in-
flammation, and it’s shown that the elevated CRP level
is associated with cardiovascular adverse events and
CI-AKI in patient with acute myocardial infarction
(AMI) 5. Serum albumin (sALB), which is the most
abundant protein in human plasma, is an acute phase
reactant. It was shown that sSALB concentration was
reduced during the systemic inflammation and is asso-
ciated with poor clinical outcomes®”.

In the recent years, the C-reactive protein to albumin
ratio (CAR) as a new marker of systemic inflammation
has been investigated in various diseases, especially
sepsis and malignancies®”. AMI is an inflammatory
process and based on the theory that increased inflam-
mation may increase the risk of CI-AKI development,
we aimed to evaluate the predictive value of CAR and
sALB to predicting the development of CI-AKI in pa-
tients with non-ST and ST-elevation AML

Material and Method
Study Population

We retrospectively screened the patients who under-
went primary PCI for AMI between January 2017
and March 2019. The sample sizes for the groups were
calculated using the OpenEpi sample size calculation
program (https://www. openepi. com/SampleSize/
SSCC. htm). Accordingly, we enrolled 89 and 121
in the CI-AKI group and no-CI-AKI group, respec-
tively (total n: 210). Demographic, clinic, laboratory,
echocardiographic and angiographic data obtained
from the patient files end hospital digital record. An
AMI was diagnosed according to the criteria recom-
mended by the 2017 European Society of Cardiology
Guidelines". The study was started after obtaining the
written approval from the local ethics board (registra-
tion number: 80576354-050-99/176); the research

protocols were as per the Declaration of Helsinki.
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Inclusion criteria; (1) initial eGFR >60 ml/min; (2)
no history of acute or chronic kidney disease; (3) the
initial sCr value is within the normal range (0.7-1.2
mg/dl). Patients who were diagnosed with stable or
unstable angina pectoris, hypotension (arterial blood
pressure below 90/60 mmHg during hospital stay),
decompensated congestive heart failure or pulmonary
edema, use of intra-arterial balloon pump (IABP) ther-
apy, cardiogenic shock, coronary artery bypass grafting
operation and/or PCI and prior contrast media expo-
sure within 1 mount were excluded. Also, patients with
anemia, a history of myocarditis, pericarditis, severe
valve disease, active infection, chronic pulmonary or
liver disease, malignancy and connective tissue disor-
der and use of nephrotoxic drugs previous in 1 week
were excluded from the study.

Laboratory Measurements

Detailed laboratory parameters of patients were ob-
tained at admission and serum creatinine (sCr),
CRP and sALB levels were measured at 24, 48, 72
and 96 hours after PCI during the hospital stay.
sCr, CRP and sALB levels was measured using
Electrochemiluminescent  (ECL) processes using
Cobas 6000 system (Roche, Minato-ku, Tokyo). The
CAR was calculated as the ratio of peak CRP to the
lower sALB.

Acute Kidney Injury Network (AKIN) and Risk,
Injury, Failure, Loss of kidney function, and End-stage
kidney disease (RIFLE) are used frequently in terms of
AKI classification''2. However, the definition of the
European Society of Urogenital Radiology (ESUR)
is widely accepted for the contrast-induced acute kid-
ney injury (CI-AKI) >". According to this definition,
an absolute increase of >0.5 mg/dl or 44 mmol/L or
>25% in the basal sCr value within 24-72 hours after
contrast exposure makes the diagnosis of CI-AKL In
the present study, we preferred to use the definition of
the ESUR for CI-AKI diagnosis and the groups were
constituted according to the aforementioned defini-
tion. The estimated glomerular filtration rate (¢GFR)
was calculated automatically by Cobas 6000 system
using the chronic kidney disease epidemiology col-
laboration equation [¢GFR=141 * min (sCr/x, 1) o *
max (sCr/x, 1)-1.209 * 0.993Age * 1.018 (if female) *
1.159 (if black); «x is 0.7 for females and 0.9 for males,
o is -0.329 for females and -0.411 for males, min indi-
cates the minimum of sCr/x or 1, and max indicates
the maximum of sCr/x or 1]'%. On the day of peak sCr,



the total fluid intake and volume of urine output were
recorded from the daily patient observation forms.

Left ventricular ejection fraction (LVEF) was mea-
sured on admission with two-dimensional echocar-
diography using the modified Simpson’s method, using
a Vivid 7 cardiovascular ultrasound system (General
Electric, Mil-Waukee, Wisconsin) equipped with a 3.6
MHz transducer.

Coronary Angiography
Coronary angiography and pPCI was performed by

a coronary interventional cardiologist team, accord-
ing to standard Judkins technique, using the femoral
approach and 6-F diagnostic and 6 or 7-F guiding
catheters, respectively. Infarct related artery (IRA)
was defined as the presence of >50% luminal diam-
eter narrowing in culprit major coronary artery which
is compatible with presented ST segment change on
electrocardiography. Before the pPCI, all patients re-
ceived 300 mg acetylsalicylic acid, 600 mg clopidogrel
and a bolus of 80-100 U/kg unfractionated heparin,
if deemed necessary, followed by an additional bolus
heparin and nitroglycerin during the procedure. The
stent length was given as the sum of the all implanted
stents to the IRA and the other coronary arteries with
the critical stenosis in the same patient. The syntax
score which is an angiographic grading tool to deter-
mine the complexity of the coronary artery disease was
calculated using the syntax score calculator. (http://
www. syntaxscore. com/calculator/start. htm). In all
patients, iso-osmolar CM was used, however, its vol-
ume was left to the discretion of the coronary interven-
tional cardiologist.

Statistical Analysis

Continuous variables were tested for normal distribu-
tion through the Kolmogorov-Smirnov test and homo-
geneity of variance with the Levene’s test. Categorical
variables were given as percentages, parametric vari-
ables were presented as means + SD and non-paramet-
ric variables were presented as median (25th-75th).
Categorical variables analyses were compared by the
Pearson Chi-Square test or the Fisher Exact test, para-
metric continuous variables analyses were compared by
Independent Sample T test and nonparametric contin-
uous variables and categorical variables were compared
by the Mann-Whitney U test. The strength of associa-
tion between CAR, creatinine, albumin and other val-
ues were performed using Spearman correlation (for
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non-parametric variables) or Pearson correlation (for
parametric variables). The univariate and multivariable
logistic regression analysis was used to evaluate the in-
dependent contribution of CARand other risk factors
including age, diabetes, smoking, neutrophil count,
volume of radiocontrast media, eGFR and LVEF) to
the development of CI-AKI. All confidence intervals
were 95%. P values <0.05 were considered statistical-
ly significant. All statistical analyses were performed
by using the SPSS statistical software, version 23.0
(Statistical Package for the Social Sciences, — IBM,
Chicago, IL, USA). Non-parametric variables were
marked with * in all tables.

Results

Among the 210 patients enrolled in the study (mean
age 65.8412.8, 29% were male), the incidence of CI-
AKI was 42% (n: 89). The patients with CI-AKI
were had a higher frequency of diabetes mellitus, hy-
pertension and family history of coronary artery dis-
case than those without (p<0.05, for all). The base-
line cholesterol and triglyceride (TG) levels were
higher in patients with CI-AKI than those without.
After onset of CI-AKI, the peak uric aside, white
blood cell count (WBC), neutrophil count (NC),
sCr, CRP and the increase in sCr levels were higher
in patients with CI-AKI than those without, while
the lower ¢GFR and LVEF e levels were lower in
the CI-AKI group compared with the no-CI-AKI
group (p<0.05, for all). On the day when the sCr level
peaked, the total fluid intake was higher in patients
with CI-AKI than those without (2004.89+793.56
vs0.1857.35+558.57), but the difference was not sta-
tistically significant (p=0.146). The total urine output
was lower in patients with CI-AKI than those without
(888.21+520.38 vs. 1066.83+556.09), and the differ-
ence between the groups was statistically significant
(p=0.030). The CAR value [1.159 (0.502-2.970) vs
0.515 (0.288-0.949); p<0.001)] was higher in patients
with CI-AKI than those without. Except for 1 stent
implantation in the CI-AKI groups, no significant dif-
ference was found for 2 and 3 stent implantations in
the CI-AKI groups and CAR tertiles. There was no
significant difference in terms of infarct related artery
(IRA) and stent diameter but, implanted stent length
was longer in patients with CI-AKI than those with-
out [median: 24 (interquartile ratio (IQR): 18-28.5
mm) vs median: 22 (IQR: 18-26 mm), p=0.030].
Although, the in-hospital mortality rate was found to
be higher in CI-AKI group (6.7% vs 2.5%), it was not
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statistically significant (p=0.132). Looking at the time
when serum creatinine peaks, it was longer in patients
with CI-AKI group than those without (72.91+30.37
vs. 62.44+25.16, p<0.010). Similarly, the mean of
the time of CAR was found to be longer in patients
with CI-AKI group than those without (56.2426.73
vs. 53.14425.04, p<0.001). The mean of the overall
time of CAR was found to be shorter than the mean
of the overall time of peak sCr in all patients with AMI
undergoing pPCI (54.43+25.74 vs. 66.75+27.83,
p<0.001). The demographic, clinical, laboratory and
angiographic characteristic of the patients were given

in Table 1.

The CAR values of the patients were ranged from the
smallest (0.014) to the largest (9.987), and divided
into three groups with equal number of patients (70
patients in each group). Patients’ CAR values <0.415
was included in to the lower CAR tertile, those with
>0.415 to <1.076 was included in to the mid-CAR
tertile, and those with >1.076 was included in to the
high-CAR tertile. The distribution of patients’ charac-
teristics into the three tertiles was given in Table 2. The
rate of patients with CI-AKI was significantly higher
in high CAR tertile than the mid- and low-CAR ter-
tiles (65.7% vs 31.4% vs 30%, respectively; p<0.001).
As in CI-AKI group, patients in the high-CAR ter-
tiles had a higher rate of smoking, hypertension and
diabetes mellitus compared to the patient in the mid-
and low-CAR tertiles (p=0.028, p=0.034, p<0.001,
respectively).

Except from the basal lymphocyte count (LC), no
significant difference was detected between the basal
LC between the CAR rtertiles (p=0.442 p=0.394
p=0.019). However, with the increasing sCr values,
there was an increase in the peak NC while there was a
decrease in the peak LC (p<0.001, p<0.001, p=0.012,
respectively). Moreover, the development of CI-AKI
was significantly increased as the median levels of
CRP increased (0.909 vs 2.583 vs 7.552, respectively;
p<0.001), while the median levels of lower ALB value
decreased (3.74 vs 3.58 vs 3.21, respectively; p<0.001)
(Figure 1).

The in-hospital mortality rate was found to be higher
in patients with high-CAR tertile (10%) than those
with low-CAR (1.4%) and mid-CAR tertile (1.4%)
(p=0.015).

The correlation analyzes between peak CAR, CRP,
sALB and demographic, clinical, laboratory and
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angiographic characteristic of the patients were given
in Table 3. A significant correlation was found be-
tween the peak CRP and DM, peak sCr, increase of
sCr, baseline sALB, lower sALB, decrease of sALB val-
ues, lower eGFR, decrase of eGFR, LVEE, CM volume
and syntax score. Similarly, a significant correlation
was found between the lower sALB values and gender,
DM, smoking, TG, peak sCr, increase of sCr, baseline
CRP, peak CRP, increase of CRP, lower ¢eGFR, CM
volume and syntax score. A significant correlation was
also found between the CAR and DM, increase of
sCr, lower eGFR, decreases of eGFR and LVEF values;
but there was no significant correlation between CAR
and gender, smoking, TG, baseline sCr, all ¢GFR val-
ues and AMI type. The correlation graphics between
the CAR, increase of sCr and decrease of sALB values
were shown on Figure 2.

To determine the independent predictors of the de-
velopment of CI-AKI, univariate and multivariate
logistic regression analyses with an enter model were
performed using the variables included gender, smok-
er, diabetes mellitus, dyslipidemia, hypertension, peak
NC, peak CRP, lower sALB, CAR, LVEF _  and
the CM volume. Except from the gender and yslipid-
emia, other variables were showed the significant and
marginal association with CI-AKI in the univariate
logistic regression analyses (p<0.05, for all). Age, hy-
potension, hemoglobin and hematocrit values, which
are the known risk factors for the CI-AKI, were not
included in the regression analysis models because the
study groups were matched age groups and anemia and
hypotensive patients were not included in the study.
Also, to prevent the multicollinearity statistic prob-
lem, CRP and albumin, which constitute the CRP to
albumin ratio, were not included in the multivariate re-
gression analysis module. In the multivariate regression
analysis, smoking (OR: 2.366, 95% CI: 1.117-5.010;
p=0.024), DM (OR: 3.949, 95% CI: 1.792-8.701;
p=0.001), HT (OR: 2.647, 95% ClL: 1.257-5.573;
p=0.010), CAR (OR: 1.345, 95% CI: 1.009-1.794;
p=0.043), LVEF (OR: 0.924, 95% CI: 0.871-0.980;
p=0.008), peak NC (OR: 1.162, 95% Cl: 1.028—
1.313; p=0.016) and the CM volume (OR: 1.007,
95% CI: 1.001-1.012; p=0.012) were found to be an
independent predictors of CI-AKI (Table 4).

Receiver operating characteristics (ROC) curve analy-
sis was performed to determine whether CAR was a
strength predictor than CRP and albumin in predict-
ing CI-AKI. The area under the ROC curve (AUC)
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235

CI-AKI.
Contrast induced acute kidney injury (CI-AKI)
Overall No-CI-AKI CI-AKI

Variable n=210 n=121 n=89 p
Age (years) 65.8 +12.8 64.3 +12.03 67.8 +13.5 0.055
Male gender, n (%) 149 (71) 84 (69.4) 65 (73) 0.340
BMI (kg/m?) 26.32 +4.74 25.89 +4.77 26.92 +4.65 0.117
STEMI, n (%) 165 (78.6) 84 (69.4) 81 91) <0.001
Hypertension, n (%) 92 (43.8) 42 (34.7) 50 (56.2) 0.002
Diabetes mellitus, n (%) 74 (35.2) 22 (18.2) 52 (58.4) <0.001
Dyslipidemia, n (%) 75 (35.7) 49 (40.5) 26 (42.4) 0.092
Smoking, n (%) 87 (41.4) 41 (33.9) 46 (51.7) 0.010
Family history, n (%) 66 (31.7) 35 (28.9) 31 (35.6) 0.305
SBP (mmHg) 129.5 (115.8-149.3) 127 (114-142.5) 137 (118-162.5) 0.018
DBP (mmHg) 83 +13.2 814 +12.3 84.1 +14.1 0.148
Hemoglobin (mg/dl) 14.04 +2.15 13.98 +2.14 14.12 +2.19 0.776
BGL (mg/dl) 131 (108.75-163) 124 (104-154) 143 (117-168) 0.015°
Baseline Cholesterol (mg/dl) 165.3 +36.9 170.8 +35.4 157.98 +37.7 0.019
Baseline LDL (mg/dl) 98.7 +34.17 100.96 +33.8 95.8 +34.7 0.302
Baseline HDL (mg/dl) 38 (31.95-45.3) 38 (31.8-44.3) 39.5 (31.9-5) 0.702"
Baseline TG (mg/dI) 111 (87.8-150.8) 125 (93.8-172) 98.5 (78.8-129) 0.001"
Peak uric acid (mg/dl) 5.35 (4.5-6.3) 5.1 (4.2-6.1) 5.6 (4.8-6.9) 0.036
Baseline NC (10*3/pl) 5.3 (4.18-7.53) 5.1 (4.1-6.4) 5.5 (4.2-9.2) 0.111°
Peak NC (10*3/pl) 7.52 (5.7-10.1) 6.7 (5.51-9.3) 9.7 (6.38-11.56) <0.001"
Baseline LC (10*3/ul) 1.6 (1.24-2.22) 17 (1.3-2.3) 1.55 (1.1-2.1) 0.041
Lower LC (10*3/pl) 1.6 (1.2-2.2) 1.7 (1.21-2.3) 1.47 (1.095-2) 0.242°
Fluid intake (ml/24 h) 1919.99 +670.43 1857.35 +558.57 2004.89 +793.56 0.146
Urine output (ml/24 h) 990.99 +546.93 1066.83 +556.09 888.21 +520.38 0.030
Baseline eGFR (ml/min) 92.8 (76.5-102.5) 92.8 (79.9-101.4) 92.98 72.2-104.4) 0.974
Lower eGFR (ml/min) 745 (55.13-87.02 78.3 (65.05-93.16) 62.37 (47.41-80.94) <0.001"
Decrease in eGFR (ml/min) 13.67 (7.98-24.18) 11.18 (5.13-15.93) 24.73 (12.52-30.46) <0.001"
Decrease in eGFR (%) 17.6 (9.4-27.5) 13.09 (6.5-19.4) 30.6 (17.8-36.9) <0.001"
Baseline sCr (mg/dl) 0.80 (0.68-0.948) 0.815 (0.713-0.968) 0.775 (0.653-0.91) 0.063
Peak sCr (mg/dl) 1.035 (0.883-1.208) 1 (0.843-1.13) 1.15 (1-1.430) <0.001
Increase in sCr (mg/dI) 21 (0.15-0.34) 0.16 (0.1-0.2) 0.37 (0.3-0.52) <0.001
Increase in sCr (%) 27.03 (17.38-44) 19.51 (13.53-25) 45.59 (38.4-58.48) <0.001
Baseline CRP (mg/dl) 0.376 (0.198-0.829) 0.351 (0.200-0.603) 0.399 (0.168-1.171) 0.083"
Peak CRP (mg/dl) 2.538 (1.160-4.998) 1.917 (1.050-3.422) 3.958 (1.697-9.317) <0.001"
Baseline sALB (g/dI) 4123 (3.803-4.32) 4.155 (3.85-4.358) 4.070 (3.750-4.300) 0.138°
Lower sALB (g/dI) 3.510 +0.460 3.619 +0.429 3.369 +0.465 <0.001
CAR 0.705 (0.321-1.505) 0.515 (0.288-0.949) 1.159 (0.502-2.970) <0.001"
Time of peak sCr (hour) 66.75 +27.83  p<0.001 62.44 +25.16 72.91 +30.37 0.010
Time of CAR (hour) 54.43 +25.74 53.14 +25.04 56.2 +26.73 0.416
Peak troponin-I (ng/mL) 52.9 (17.68-180) 38.39 (14.03-106) 79.6 (25-180) 0.058"
LMCA (critic lesion), n (%) 5 (2.4) 3 2.5 2 (2.4) 0.913
IRA, n (%) LAD 85 (40.5) 52 (43) 33 (37.1) 0.390

RCA 72 (34.3) 36 (29.8) 36 (40.4) 0.107

Cx 37 (17.6) 23 (19 14 (15.7) 0.586

Other 16 (7.6) 10 8.3 6 (7.6) 0.681
Stent, n (%) One 182 (86.7) p=0.068 110 (90.9) 72 (80.9) 0.035

Two 23 (11) 10 8.3 13 (14.6) 0.146

Three 5 2.4) 1 0.8) 4 (4.5) 0.085
Stent diameter (mm) 3.03 +0.48 3.08 +0.499 2.98 +0.444 0.131
Stent length (mm) 22,5 (18-27) 22 (18-26) 24 (18-28.5) 0.030°
Radiocontrast agent (ml) 198 (150-250) 200 (150-200) 200 (200-300) <0.001
Length hospital stay (days) 5 (4-6) 4 (4-5) 6 4-7) <0.001
LVEF .50, (%) 50 (46-54) 54 (50-55) 47 (40-49) <0.001
Mortality, n (%) 9 (4.3 3 (2.5) 6 6.7) 0.132

SALB: serum albumin, BGL: basal glucose level, BMI: body mass index, CAR: peak C — reactive protein to lower albumin ratio, CI-AKI: contrast-induced acute kidney injury, CM: contrast media, CRP: C-reactive
protein, Cx: circumflex, DBP: diastolic blood pressure, eGFR: estimated glomerular filtration rate, HDL: high density lipoprotein, IRA: infarct-related artery, LAD: left anterior descending artery, LC: lymphocyte
count, LDL: low density lipoprotein, LMCA: left mean coronary artery, LVEF: left ventricle ejection fraction, NC: neutrophil count, RCA: right coronary artery, SBP: systolic blood pressure, post-PCI: post-
percutaneous coronary intervention, sCr: serum creatinine, STEMI: ST-elevation myocardial infarction, TG: triglyceride. *Data are expressed as median (25th-75th percentiles).
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Table 2. The demographic, clinical, laboratory, echocardiographic and coronary angiographic characteristics of patients with the low-CAR, mid-CAR and

high-CAR.
Peak C-reactive protein to lower albumin ratio (CAR)
Low-CAR (<. 415) Mid-CAR (>415 to <1.076) High-CAR (>1.076) p
n=70 n=70 n=70

Age (years) 62.5 +10.7 63.3 +12.6 71.5 +12.99 <0.001
Male gender, n (%) 51 (72.9) 53 (75.7) 45 (64.3) 0.301
BMI (kg/m?) 26.94 +4.5 26.5 +4.37 255 +5.25 0.205
Smoker, n (%) 25 (35.7) 24 (34.3) 38 41.4) 0.028
Hypertension, n (%) 24 (34.3) 29 (41.4) 39 (55.7) 0.034
Diabetes mellitus, n (%) 12 (17.1) 24 (34.3) 38 (54.3) <0.001
Family history, n (%) 18 (26.1) 24 (34.3) 24 (34.8) 0.467
Dyslipidemia, n (%) 29 (41.4) 25 (35.7) 21 (30) 0.370
Hemoglobin (mg/dl) 14.21 +2.12 14.22 +1.78 13.68 +2.53 0.544
BGL (mg/dl) 123 (103-150) 131 (109-163) 139 (117.1-196.5) 0.006
Cholesterol (mg/dI) 165.6 +35.2 167.1 +36.8 163.3 +39.1 0.849
LDL (mg/dl) 94.9 +31.6 105.4 +34.6 96.1 +35.8 0.180
HDL (mg/dl) 40 (32.3-49) 38 (31-44) 38 (32-45) 0.520°
Triglyceride (mg/dl) 122.5 (88.3-171.3) 123 (92.5-171) 107 (82-138) 0.259°
Baseline LC (10*3/pl) 54 (4.13-6.68) 48 (4.23-7.07) 5.8 (3.97-9.23) 0.394°
Peak NC (10*3/l) 6.6 (5.4-9.3) 7.2 (5.195-9.75) 8.569 6.3-11.73) <0.001"
Baseline NC (10*3/pl) 1.74 (1.34-2.3) 1.7 (1.2-2.3) 1.51 (1-2.01) 0.019°
Peak LC (10*3/ul) 1.84 (1.38-2.3) 1.62 (1.2-2.55) 1.4 (1.01-1.975) 0.012
Baseline sCr (mg/dl) 815 (0.698-0.965) .805 (0.7-0.97) 0.790 (0.67-0.91) 0.675"
Peak sCr (mg/dl) 1.03 (0.868-1.193) 1.02 (0.878-1.153) 1.115 (0.913-1.423) 0.098
Increase of sCr (mg/dl) 0.2 (0.118-0.27) 0.2 (0.13-0.33) 0.31 (1.925-0.555) <0.001"
Increase of sCr (%) 18.8 (12.8-26.1) 20.1 (14.8-26.6) 30.2 (20-37.3) <0.001"
Baseline CRP (mg/dI) 0.221 (0.11-0.356) 0.49 (0.279-0.839) 0.674 (0.277-2.283) <0.001"
Peak CRP (mg/dl) 0.909 (0.614-1.195) 2.583 (1.931-3.189) 7.552 (5.015-11.933) <0.001"
Increase in sCr (mg/dI) 0.6 (0.287-0.998) 1.938 (1.396-2.513) 6.878 (4.231-10.769) <0.001"
Increase in sCr (%) 732 (53.09-84.1) 78.7 (65.8-85.8) 90.8 (73.2-96.5) <0.001"
Baseline sALB (g/dI) 423 (4.085-4.393) 415 (3.815-4.365) 3.95 (3.703-4.165) <0.001"
Lower sALB (g/dI) 3.74 +0.37 3.58 +0.38 3.21 +0.46 <0.001
Decrease of SALB (g/dI) 0.39 (0.208-0.678) 0.49 (0.298-0.7) 0.595 (0.34-1.013) 0.003
Decrease of SALB (%) 9.8 (5.1-14.7) 12.2 (7.3-16.4) 16 (9.01-24.1) <0.001"
Baseline eGFR (ml/min) 93.7 (79.2-104.1) 93.2 (75.5-103.6) 90 (75.4-98.2) 0.250°
Lower eGFR (ml/min) 76.2 (63.7-88.4) 76.8 (57.9-90) 66.6 (45.6-81.9) 0.007
Decrease of eGFR (ml/min) 12.8 (5.99-21.1) 13.8 (8.3-19.7) 19.6 (8.8-28.3) 0.027
Decrease of eGFR (%) 14.9 (6.97-25.2) 17.3 (9.1-25) 23 (11.2-33.9) 0.002"
CAR 0.254 (0.162-0.327) 712 (0.533-0.872) 2.420 (1.517-4.032) <0.001"
CI-AKI, n (%) 21 (30) 22 (31.4) 46 (65.7) <0.001
STEMI, n (%) 54 (77.1) 51 (72.9) 60 (85.7) 0.168
Peak troponin-I (ng/ml) 40.28 (3.45-172.75) 55.75 (15.33-180) 58.67 (25-180) 0.347
LMCA (critic stenosis), n (%) 1 (1.4) 2 (2.9 2 (2.4 0.815
IRA, n (%) LAD 22 (31.4) 32 (45.7) 31 (44.3) 0.166

Cx 15 (21.4) 10 (14.3) 12 (17.1) 0.536

RCA 24 (34.3 23 (32.9 25 (35.7) 0.939

Other 9 (12.9) 5 (7.1) 2 2.9 0.082
Stent, n (%) One 64 91.4) 61 (87.1) 57 81.4) 0.218

Two 5 (7.1) 8 (11.4) 10 (14.3) 0.395

Three 1 (1.4 1 (1.4) 3 @.3) 0.441
Stent diameter (mm) 3.03 +0.54 2.99 +0.43 3.07 +0.46 0.568
Stent length (mm) 23 18-26 22 18-26 24 19-28.3 0.146
Radiocontrast agent (ml) 200 73.2 189.7 81.5 212.2 80.3 0.436
Length of hospital stay, (days) 4 (4-5) 5 (4-5) 6 (5-7) <0.001"
LVEF (%) 53 (49-55) 515 (47.75-54) 48 (40-50) <0.001"
Syntax score 18.95 (13.9-22.3) 19 (13.8-26) 25.8 (16-32.93) 0.002"
Mortality, n (%) 1 (1.4 1 (1.4) 7 (10) 0.015
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Figure 1. The median concentrations of serum creatinine (sCr), serum albumin (SALB), C-reactive protein (CRP), and C-reactive protein to lower albumin rate (CAR)
with the baseline, peak, and amount of increase in all patients before and after primary percutaneous intervention divided into the low-CAR (blue), mid-CAR (red)
and high-CAR (green) groups.

Table 3. Correlation analysis between demographic, clinical, biochemical, echocardiographic and coronary angiographic characteristics of all patients and
with the correlation coefficient r and p value.

Increases in sCr Peak CRP Lower sALB CAR

r p r p r p r p
Gender 0.044 0.530 -0.076 0.275 0.202 0.003 -0.084 0.225
Diabetes mellitus 0.358 <0.001 0.249 <0.001 -0.331 <0.001 0.265 <0.001
Smoker 0.274 <0.001 0.021 0.769 -0.212 0.002 0.054 0.435
Triglyceride -0.132 0.071 0.189 0.006 0.306 <0.001 -0.052 0.473
Baseline sCr - - 0.018 0.791 -0.038 0.580 0.026 0.704
Peak sCr - - 0.171 0.013 -0.219 0.001 0.183 0.008
Increases in sCr - - 0.255 <0.001 -0.313 <0.001 0.268 <0.001
Peak NC 215 0.002 0.336 <0.001 -0.227 0.001 360 <0.001
Baseline CRP 0.199 0.004 B - -0.271 <0.001 - -
Peak CRP 0.255 <0.001 - - -0.375 <0.001 - -
Increase in CRP 0.237 0.001 - - -0.349 <0.001 - -
Baseline sALB -0.243 <0.001 -0.167 0.016 - - - -
Lower sALB 0.313 <0.001 -0.375 <0.001 - - - -
Decrease in SALB 0.104 0.135 0.261 <0.001 - - - -
CAR 0.267 <0.001 - - . - = -
Baseline eGFR - - -0.123 0.076 0.184 0.007 -0.128 0.064
Lower eGFR - - -0.227 0.001 0.267 <0.001 -0.231 0.001
Decrease in GFR - - 0.169 0.015 -0.134 0.052 0.250 <0.001
AMI type (STEMI) 0.143 0.039 0.059 0.398 -0.140 0.043 0.046 0.511
LVEF 0o -0.387 <0.001 0.403 <0.001 -0.037 0.597 -0.405 <0.001
CM volume 0.398 <0.001 -0.140 0.043 0.243 <0.001 0.060 0.390
Syntax score 0.207 0.003 0.201 0.004 -0.323 <0.001 -0.155 0.025
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Figure 2. a, b. Correlation analysis between CAR and increase in sCr values [correlation coefficient (r)=0.357; p<0.001 (a)] and between increase in sCr and de-
crease in SALB values [r=0.248; p<0.001 (b)]

Table 4. The logistic regression analysis models of CAR for prediction of contrast-induced acute kidney injury

B S.E. OR 95% C.I. p values
Univariate regression analysis
Gender 0.176 0.310 1.193 0.650-2.189 0.569
Smoker 0.736 0.286 2.087 1.191-3.657 0.010
Diabetes mellitus 1.844 0.319 6.324 3.384-11.820 <0.001
BGL 0.003 0.002 1.003 .999-1.007 0.114
Dyslipidemia -0.500 0.298 0.606 0.338-1.087 0.093
Hypertension 0.880 0.287 2411 1.375-4.229 0.002
Peak NC 0.188 0.049 1.207 1.097-1.329 <0.001
Peak CRP 0.176 0.041 1.193 1.101-1.292 <0.001
Lower sALB -1.279 0.342 0.278 0.142-0.545 <0.001
CAR 0.495 0.120 1.640 1.296-2.076 <0.001
LVEF, o per -0.136 0.026 0.873 0.830-0.918 <0.001
CM volume 0.008 0.002 1.008 1.004-1.012 <0.001
Multivariate regression analysis
Smoker 0.861 0.383 2.366 1.117-5.010 0.024
Diabetes mellitus 1.374 0.403 3.949 1.792-8.701 0.001
Hypertension 0.973 0.380 2.647 1.257-5.573 0.010
Peak NC 0.150 0.062 1.162 1.028-1.313 0.016
CAR 0.297 0.147 1.345 1.009-1.794 0.043
LVEF o pr -0.079 0.030 0.924 0.871-0.980 0.008
CM volume 0.007 0.003 1.007 1.001-1.012 0.012
Cl, confident interval; OR, odds ratio; SE, standard error.

of CAR (AUC 0.689, 95% C10.614-0.763; p<0.001)  Discussion

was significantly higher than that of CRP (AUC:
0.679, 95% CI 0.604-0.754; p<. 001) and sALB
(AUC: 0.322,95% CI 0.249-0.395; p<0.001). It was
demonstrated that CAR was found to be the strongest,

CRP was moderate strength, and sALB was a poor pre-
dictor for CI-AKI (Figure 3).

Kafkas J Med Sci 2021; 11(2):231-243

Present study demonstrated that, the CAR was associ-
ated with the occurrence of CI-AKI in patients with
non-ST- and ST-elevation AMI, who had undergone
pPCI, and also it was an independent predictor of
CI-AKI development. Moreover, the CAR predicted
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Figure 3. The receiver operator characteristic

(ROC) curve analysis. The area under the ROC
curve for predicting contrast-induced acute

kidney injury of CAR, peak CRP. and lower
SALB were 0.689 [95% confidence interval
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(Cl): 0.614-0.763; p<0.001], 0.679 (95% Cl:
0.604-0.754; p<0.001) and 0.322 (95% ClI:
0.249-0.395; p<0.001), respectively.
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CI-AKI more accurately than either CRP or sALB.
Furthermore, present study demonstrated that smok-
ing, DM, HT, clevated CAR and elevated NC, using
of high CM volume and lower LVEF are risk factors
for CI-AKIL

All CM have more or less renal toxic effects. Their toxic
effect is closely related to its osmolality, viscosity and
iodine concentration. Although the use of hyperosmo-
lar CM has been abandoned at present time, iso-osmo-
lar and hypo-osmolar CM are also more viscous than
plasma, which is inversely proportional to osmolality.
The toxic effects of the CM have been shown to be di-
rectly related to its properties’. Although, the patho-
physiologic mechanism of development CI-AKT is not
clearly understood, the suggested pathophysiologic
mechanisms of the development of CI-AKI are com-
plex including induced and prolongation of intrarenal
arterial vasoconstriction with resultant medullary hy-
poxia, renal vascular endothelial damage, generation of
reactive oxygen species (ROS), and direct renal tubular
toxicity'*'%. In previous studies conducted in animal
models have shown that intra-arterial infusion of in-
creased dose of ionic-contrast media causes a transient
increase of renal blood flow, and then subsequently

causes intense and prolonged vasoconstriction related
the volume of CM leading to renal ischemic injury/
infarct'?. This effect decreases blood flow of approxi-
mately 40% and oxygen supply of 60%, especially in the
outer medulla®~*. This effect has also been shown to
be due to the local balance between endothelial vaso-
constrictors such as endothelin'® and adenosine®® and
vasodilators such as nitrous oxide** and prostaglandin®
has been shown an impaired in favor of intrarenal ar-
terial vasoconstrictors caused ischemic injury/infarct.
In our study, it was shown that the CI-AKI group had
higher the median of CM volume and increase of sCr.
And also, it was shown that the increases of sCr values
showed significant correlation with the CM volumes.
These findings support the results observed in animal
models, which the increased CM volume causes more
renal ischemic injury/infarct*»*%. The development

chain of CI-AKI was shown on Figure 4.

CRP and CI-AK]

CRP primarily made in the liver in response to pro-
inflammatory cytokines, in particular interleukin-6 is
the non-specific acute phase reactant, and is a widely
used biochemical marker for acute inflammation®.

Kafkas J Med Sci 2021; 11(2):231-243
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Contrast media (CM) administration

Periprocedural CI-AKI risk factor?:

l<
Endothelial damage

Release of vasoactive substance

Inflammation/inflammatory response

iA

Renal ischemic injury/infarct

Prolongation of intrarenal arterial vasoconstriction

(e.g. nitrous oxide, endothelin, adenosine)

(e.g. increases of CRP and CAR, decreases of sALB)

Generation of toxic reactive oxygen species (ROS)

Deterioration of renal function parameters
(Decreases/absent of eGFR and urine output, increase in sCr)

¢ Hypotension

¢ Intra-arterial balloon pump therapy

¢ Chronic heart failure, (NYHA
III/TV or recent pulmonary edema)

® Age >75 years

¢ Diabetes mellitus

e Anemia (male: HCT<0.39, female:
HCT<0.36)

¢ Estimated glomerular filtration rate
<60 mL/min

¢ CM volume

Pre-procedural risk factor?:

e Prior CM exposure within 72 h

e Left ventricular ejection fraction
<45%

e Pre-procedure sCr >baseline sCr

e Baseline sCr >1.5 mg/dL

® Diabetes mellitus

¢ Creatinine clearance (eGFR) <44
mL/min

| _*Age>73 years

Figure 4. The development chain of the contrast-induced acute kidney injury (CI-AKi).

The increased plasma concentration of CRP is indica-
tive of systemic inflammation, and a few studies have
shown that increased CRP concentration is associa-
tion with acute contrast-induced renal injury and an
independent predictor of CI-AKI development®2.
In present study, the median of CRP level was also
significantly higher in the both CI-AKI group than
the no-CI-AKI group and high-CAR tertile than the
low-CAR and mid-CAR tertiles. In addition, a strong
positive correlation was found between CRP and sCr
levels. Moreover, ROC analysis showed that CRP is an
independent predictor in the development of CI-AKL
The results of our study are accordance with the results
of previous studies. Although the relationship of CRP
with CI-AKI is clearly not understood, the ability to
promote precipitation of polycationic and polyanionic
compounds, activation of the classical complement
pathway, inhibition of endothelial nitric oxide syn-
thase, impaired vascular reactivity, agglutination prop-
erties were thought a played role for development of

CI-AKIL
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Albumin and CI-AK]

Serum albumin is a well-known negative acute phase
reactant, which is a good indicator of inflammatory
process. In the setting of systemic inflammation, it
has been shown to reduce albumin levels regardless
of the patient’s nutritional status® and to be an impor-
tant predictor of poor prognosis in acute coronary
syndromes®*~2,

Murat et al.*® demonstrated that low sALB pre-PCI
increases the risk of developing CI-AKI in patients
with acute coronary syndrome. In the present study,
the median of sSALB level was significantly lover in the
both CI-AKI group than the no— CI-AKI group and
high-CAR tertile than the mid-CAR and low-CAR
tertiles. In addition, a strong negative correlation was
found between sALB and sCr level. Moreover, ROC
analysis showed that SALB is an independent predictor
in the development of CI-AKI. These findings suggest
that albumin plays a prominent role in the pathophysi-
ological mechanism of development of CI-AKL. In this



study, the relationship between sALB and the develop-
ment of CI-AKI was demonstrated for the first time,
and was shown to be an independent predictor in pa-
tient with AMI undergoing pPCIL

Although the relationship between hypoalbuminemia
and CI-AKI has been showed in patient with adminis-
tered CM, its role in the mechanism of development of
CI-AKI is unknown.

Albumin has been shown to act as a reservoir for
short-lived free nitric oxide (NO). When PH falls
due to tissue hypoxia, albumin-linked NO is released
to maintain vascular tone*. Hypoxia by prolonged va-
soconstriction induced by CM due to decreased NO
concentration in renal tissue due to hypoalbuminemia
may be one of the mechanisms leading to CI-AKI de-
velopment®. Approximately 60% of the whole body al-
bumin mass is in the interstitial space and 40-45% is in
the vascular space, and accounts for 75-80% of normal
plasma oncotic pressure’*?’. Hypoalbuminemia reduc-
es blood oncotic pressure and induces escape of fluid
from intracellular space towards the interstitial space.
The expanded interstitial space causes a relative de-
crease in hypovolemia in the intravascular space. Thus,
the toxic effect of CM may be increased because of the
relative decreased intra vascular volume due to hypo-
albuminemia and increase of their distribution space.

Finally, the present and previous studies have shown a
strong inversely correlation between sALB level and the
magnitude of inflammation. In addition, hypoalbumin-
emia can increase blood viscosity by reducing erythrocyte
flexibility and increasing the level of fibrinogen and impair
endothelial function. Moreover, ALB has antioxidant ac-
tivity. In the sitting of acute high grate inflammation, the
effect on endothelial function and damage, the increased
blood viscosity and reduced antioxidant activity,
hypalbuminemia may cause the development of CI-AKI
by augmenting of the toxic effect of CM.

CAR and CI-AKI

The CAR, which is consists of CRP to sALB ratio, was
first reported in patient with acute medical admissions
to the acute medical assessment unit for patient out-
come’®. And also, it has been shown that elevated CAR
is associated with poor prognosis in cardiovascular dis-
eases and a predictor for cardiovascular events®.

It’s well known that elevated CRP and reduced sALB
were inversely related in patient with inflammatory
disease. This inverse relationship between CRP and
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sALB levels in inflammatory disease and the predic-
tive values of CAR derived from these biomarkers in
the development of CI-AKT has led us to investigate in
patient with non-ST- and ST-elevation AMI under-
going pPCI.

In our study, the CI-AKI group had significantly
higher median of CAR than the no-CI-AKI group.
Similarly, the high-CAR tertile had significantly high-
er the median of peak sCr value, the absolute increase
in sCr and the percentage increase in sCr than the mid-
CAR and low-CAR. Although CAR groups were had
small size, according to the ROC analyze, the AUC
value of the CAR was found to be higher than CRP
and sALB alone. Thus, our findings suggest that CAR
has had more predictive value than CRP and sALB
alone for predicting the development of CI-AKI in pa-
tients with AMI undergoing pPCL

This study showed a significant association between
CARand sALB in the development and progression of
CI-AKI and demonstrated that they are independent
predictors of the development of the development
of CI-AKI in patients with AMI undergoing pPCL
Given that CAR has a higher predictive value than
CRP and sALB alone, it is a more appropriate tool to
use for predicting the development of CIN in patients
with AMI undergoing pPCI. In addition, patients with
an clevated CAR may require more intensive therapy
for the prevention or progression of CI-AKL

Thus, we believe that our results point to a promising,
simple, cheap and useful risk classification tool for pre-
dicting the development and progression of CI-AKI
for all patients receiving CM.

Limitations

Our study had some limitations. Firstly, it was a retro-
spective study and the study group consisted of patient
enrolled in a single center. Secondly, in this study, which
has a limited number of patients, the effect of CAR on
cardiac events could not be evaluated. Thirdly, as we ex-
clude high-risk patients such as used IABP or mechani-
cal ventilation, hemodialysis and a history of coronary
artery bypass grafting, the findings may not be used for
this group of patients. However, we believe that CAR
and ALB have the importance of being used as predictor
of post-processing CI-AKI in most patients undergoing
pPCI. Finally, this study reflects the predictive value of
CAR for the period of hospitalization in predicting CI-
AKI. Therefore, large-scale and long-term studies are
needed to determine the long-term predictive capacity.
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Siirt ilindeki Bruselloz Tamil 112 Hastanin Retrospektif

Olarak Degerlendirilmesi

Retrospective Evaluation of 112 Patients with Brucellosis Diagnosis in Siirt

Osman Oziidogru', Omer Acer?

!Siirt Egitim ve Avastirma Hastanesi, Dabiliye Poliklinigi; *Siirt Universitesi, Tip Fakiiltesi, Tibbi Mikrobiyoloji Ana Bilim Daly, Siirt, Tiirkiye

ABSTRACT
Aim: In this study, we aimed to evaluate epidemiological, clinical,
laboratory findings and treatment regimens of brucellosis cases.

Material and Method: 112 patients diagnosed with brucellosis
in the polyclinics of Siirt State Hospital between March 2018 and
June 2019 were retrospectively analyzed. Epidemiological, clinical,
laboratory findings and treatment regimens of brucellosis cases
were evaluated.

Results: It was determined that 38.4% of 112 cases included in
the study were male and 61.6% were female. The average age
was determined as 38.1 (18-76) years. 56% of the patients ap-
plied from villages, 19% of applied from districts and 37% of ap-
plied from the city. The most frequent complaints of the patients
at the first admission were body pain, joint pain, weakness, fever,
headache, and low back pain. In physical examination, arthritis,
arthralgia, myalgia, hepatomegaly, splenomegaly and lymphade-
nopathy were detected in 30.1%, 78.8%, 84.1%, 9.7%, 8% and
2.7% of cases, respectively. In the laboratory examination of the
patients; Leukopenia, leukocytosis, anemia, and polycythemia
were determined in 12.4%, 7.1%, 33.6%, and 2.7% of cases, re-
spectively. The Brucella Coombs agglutination test was found to
be above 1/320 in 14 cases, 1/640 in 20 cases, 1/280 in 25 cases,
1/2560 in 17 cases and 1/5120 in 36 cases. Elevated liver enzymes
were found in 46.9% of patients, sedimentary height was found in
54.9%, and CRP elevation was found in 33.6%. The patients were
mainly treated with doxycycline + rifampicin, doxycycline + rifam-
picin + ceftriaxone and doxycycline + ceftriaxone.

Conclusion: As a result, the findings we obtained from our study
show that the incidence of brucellosis is still high in our province
of Siirt, where animal husbandry is intensive. In addition, brucel-
losis should be considered in the differential diagnosis in patients
presenting with non-specific complaints such as fever, joint pain,
and weakness.

Key words: brucellosis; infectious disease; diagnosis; treatment

OZET

Amac: Bu calismada bruselloz olgularinin epidemiyolojik, klinik,
laboratuvar bulgulari ve uygulanan tedavi rejimlerinin degerlendi-
rilmesi amaclanmustir.

Materyal ve Metot: Calismada Mart 2018-Haziran 2019 tarihleri
arasinda Siirt devlet hastaneleri polikliniklerinde bruselloz tanisi ko-
nulan 112 hasta retrospektif olarak incelenmistir. Bruselloz olgularinin
epidemiyolojik, klinik, laboratuvar bulgular ve uygulanan tedavi rejim-
leri degerlendirilmistir.

Bulgular: Calismaya dabhil edilen 112 olgunun %38,4’(in(in erkek,
%61,6’sinin kadin oldugu tespit edildi. Yas ortalamalar ise 38,1
(18-76) yil olarak tespit edilmistir. Hastalarin %56’si kbylerden,
%19'u ilcelerden ve %37’si sehirden basvurmustur. Hastalarin
ilk basvuru anindaki en sik yakinmalari; vicut agrisi, eklem agri-
si, halsizlik, ates, bas agrisi ve bel agrisi olarak saptanmustir. Fizik
muayenelerinde hastalarin %30,1’inde artrit, %78,8’inde artral-
ji, %84,1’inde miyalji %9,7’sinde hepatomegali %8’inde sple-
nomegali ve %2,7’sinde lenfadenopati saptanmistir. Hastalarin
%12,4’tinde I6kopeni, %7,1’inde Ibkositoz, %33,6’sinda anemi
ve sadece %2,7’sinde polistemi saptanmistir. Brucella Coombs
aglitinasyon testi 14 olguda 1/320, 20 olguda 1/640, 25 olguda
1/280, 17 olguda 1/2560 ve 36 olguda 1/5120°nin (izerinde saptan-
di. Hastalarin %46,9’unda karaciger enzim yliksekligi, %54,9’unda
eritrosit sedimantasyon hizi yiksekligi, %33,6’sinda CRP ylksekligi
saptanmistir. Hastalara agirlikli olarak doksisiklin + rifampisin, dok-
sisiklin + rifampisin + seftriakson, vedoksisiklin + seftriakson teda-
vileri uygulanmstir. Tedavi sonrasinda ise hastalarin %63,44’(inde
Brucella Coombs agliitinasyon testi negatif sonug vermistir.

Sonuc: Sonuc olarak calismamizdan elde ettigimiz bulgular, hay-
vanciligin yogun olarak yapildigi Siirt ilimizde brusellozun gériilme
sikliginin hala yiksek oldugunu gdéstermektedir. Ayrica endemik
bélgelerde ates, eklem agnisi, halsizlik gibi 6zgiin olmayan yakin-
malarla gelen hastalarda bruselloz ayirici tanida ddstndimelidir.

Anahtar kelimeler: bruselloz; enfeksiydz hastaliklar; tani; tedavi
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Giris

Bruselloz, Brucella cinsi bakterilerin neden oldugu zo-
onotik bir infeksiyon tiiriidiir'. Infeksiyon insanlara;
Infekte olmus hayvanlardan (en ¢ok kegi, domuz ve
koyunlardan), bu hayvanlardan elde edilen triinlerin
tiketilmesinden, infekte bir hayvanla dogrudan temas
veya enfeksiyoz aerosollerin inhalasyonu ile bulag-
maktadir®. Pastorize edilmemis siit ve siit iirtinlerinin
titketimi en sik bulagma yoludur®. Bruselloz insana
bulagtiktan sonra bolgesel lenf digiimlerinde ¢ogalir
ve kana gecer®. Basta retikiiloendotelyal sistem olmak
tizere bir¢ok organ ve dokuyu tutarak sistematik infek-
siyona sebep olmaktadir®. Brusellozda farkli klinik tab-
lolar1 gorilmektedir’. Bunlar; solunum, genitotiriner,
hematolojik, gastrointestinal, osteoartikiiler, kardiyo-
vaskiiler ve nérolojik bozukluklardir®. Zamaninda ve
uygun tedavi edilmedigi takdirde agir sekeller ve uzun
donemde artmis morbidite gorilebilmektedir. Ayrica
insanlar1 enfekte eden dort Brucella tirt, yani Brucella
abortus, Brucella melitensis, Brucella suis ve Brucella
Canis®, Centers for Disease Control and Prevention
(CDQ) tarafindan B sinifi biyo-terérizm ajanlari ola-
rak siniflandirlmgtir.

Bruselloz, yilda 500,000°den fazla yeni vaka ile diin-
ya ¢apinda en yaygin bakteri zoonozu olmaya devam
etmekte ve bu ytizden de halk saghg: ile ilgili endi-
selere yol a¢maktadir. Gergek bruselloz insidans
bildirilen vaka sayisindan 26 kat fazla olarak kabul
edildiginden, saglik sonuglarina ek olarak bruselloz,
gelismekte olan endemik tlkelere 6nemli bir ekono-
mik ve finansal yiik getirmekeedir***-!!. Diinyanin
bir¢ok bolgesinde bruselloz 6nemli él¢iide azalmigtir
fakat Turkiye'de hayvanciligin yogun olarak yapildig:
Giineydogu Anadolu, Dogu Anadolu ve I¢ Anadolu
Bolgelerinde bir sorun olarak devam etmektedir.
Bununla birlikte Tiirkiye’de Saglik Bakanlig: Bulagict
Hastaliklarin Thbari ve Bildirimi Sisteminde bruselloz
A Grubu Bildirimi Zorunlu Hastaliklar Listesinde
yer almaktadir. Caliymamizda Mart 2018 - Haziran
2019 tarihleri arasinda Siirt Devlet Hastanesi
Polikliniklerine bagvurarak bruselloz tanisi konulan
hastalar retrospektif olarak inceleyip bruselloz olgu-
sunu incelemeyi amagladik. Caligmanin sonucunda
ortaya ¢ikacak verilerle literatiire katki sunmak, bru-
selloz tedavisini diizenleyen klinisyen hekimlere 151k
tutmak aragtirmamizdan bekledigimiz yararlar ola-
cakur. Bu ytizden bu ¢aligmada, Siirt ilinde bruselloz
olarak takip ve tedavi edilen 112 olguyu geriye doniik
olarak incelemeyi amagladik.
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Materyal ve Metot

Caligmamizda Mart 2018-Haziran 2019 tarihleri
arasinda Siirt devlet hastanelerinin polikliniklerinde
bruselloz tanisi konulan hastalar1 retrospektif olarak
inceledik. Caligmaya Siirt Devlet Hastanesi Klinik
Mikrobiyoloji Laboratuvar’nda Brucella Coombs
agliitinasyon testleri >1:160 titrede saptanan veya kan
kiltariinde Brucella spp. tireyen ¢esitli yag grubunda-
ki yetigkinler dahil edilmigtir. Hastalar geriye doniik
olarak gelis yakinmalar, yas, cinsiyet, ikamet bilgileri,
aile oykileri, fizik muayene bulgulari, tam kan sayi-
my, rutin biyokimyasal testler, eritrosit sedimantasyon
hizi [ESH], C-reaktif protein [CRP], Rose Bengal
testi, Coombs agliitinasyon testleri gibi laboratuvar ve
mikrobiyolojik incelemeleri, hastalara baglanan tedavi
rejimleri kaydedilmigtir. Bu ¢aligma Siirt Universitesi,
Girigimsel Olmayan Klinik Aragtirmalar Etik Kurulu
tarafindan onaylanmigtir (Karar No: 2020/02.01).

[statiksel Analiz

Verilerin degerlendirilmesinde SPSS istatistik paket
programi (IBM SPSS Versiyon 22.0) kullanilmigtir.
Veriler gruplar i¢in ortalama ve standart sapma olarak
sunuldu. Istatistiksel anlamlilik diizeyi p<0,05 olarak
kabul edildi.

Bulgular

Caligmaya dahil edilen 112 olgunun %38,4’tintin
erkek, %61,6’sinin ise kadin oldugu tespit edildi. Yag
ortalamalar ise 38,1 ((18-76), SD: 17,37043) ola-
rak tespit edilmigtir. Hastalarin %56’s1 kéylerden,
%19’unun ilcelerden ve %37’si schirden bagvurmus-
tur. Hastalarin ilk bagvuru anindaki en sik yakinma-
lary; Viicut agrisi (n=95, %84,1), cklem agris1 (n=83,
%73,5), ates (n=50, %44,2), bel agris1 (n=15 %13,3),
bag agrisi (n=24, %21,2), bag dénmesi (n=3, %2,7)
ve halsizlik (n=50, %44,2) olarak saptanmistir. Fizik
muayenelerinde hastalarin %30,1’inde (n=34) artri,
%78,8’inde (n=89) artralji, %84,1’inde (n=95) miyalji
%9,7’sinde (n=11) hepatomegali, %8’inde (n=9) sple-
nomegali ve %2,7’sinde (n=3) lenfadenopati saptan-

migtir (Tablo 1).

Tani aninda hastalarin  laboratuar incelemesin-
de; kan lokosit degeri ortalamasi 6.986.071 (SD:
2.280.62515/L), CRP diizeyleri ortancal84 (ara-
lik: 0,10-154,40 mg/L), ESH ortanca 22 (aralik:
2-88) mm/saat olarak tespit edilmistir (Tablo 2).
Hastalarin %12,4’tinde (n=14) lokopeni, %7,1’inde
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Tablo 1. Calismadaki hastalarin sosyodemografik ve klinik 6zellikleri

Tablo 2. Bruselloz tanisiyla izlenen hastalarin laboratuvar ézellikleri

Sosyodemografik ve klinik bulgulari Hasta sayisi (%)
38,125+17,37043
43 (38,4) (p: 0,01)

69 (61,6) (p: 0,01)

Yas (yil) (ortalama = SD)
Erkek cinsiyet

Kadin cinsiyet

ikamet

Koy 56 (50,0)
iie 19 (17,0)
Sehir 37 (33,0)
Saglik giivencesi

Yesilkart 84 (75,0)
Bagjkur 8(7,1)
SSK 20(17,9)
Basvurudaki yakinmalar

Ates 50 (44,2)
Bas agris 24 (21,2)
Eklem agrisi 83(73,5)
Viicut agnsi 95 (84,1)
Halsizlik 50 (44,2)
Bas agrisi 3(2,7)
Basvurudaki muayene bulgulari

Artrit 34 (30,1)
Artralji 89 (78,8)
Miyalji 95 (84,1)
Hepatomegali 119,7)
Splenomegali 9(8,0)

(n=8) lskositoz, %33,6sinda (n=38) anemi ve sadece
%2,7’sinde (n=3) polistemi saptanmigtir. Bagvuruda
saptanan AST diizeyi ortanca 33,5 (aralik: 13-223),
ALT diizeyi ortanca 29,5 (aralik: 7-416,00) olarak tes-
pit edildi. Brucella Coombs agliitinasyon testi 14 olgu-
da 1/320, 20 olguda 1/640, 25 olguda 1/280, 17 olgu-
da 1/2560 ve 36 olguda 1/5120’nin tizerinde saptandi.
Hastalarin %46,9’'unda (n=53) karaciger enzim yiik-
sekligi, %54,9'unda (n=62) eritrosit sedimantasyon
hiz1, %33,6’sinda (n=38) CRP yiiksekligi saptanmigtir.

Hastalarin %39,3%iine (n=44) doksisiklin + rifampi-
sin, %24,1’ine (n=27) doksisiklin + rifampisin + seft-
riakson, %14,3’tine (n=16) doksisiklin + seftriakson,
%8,9’una (n=10) rifampisin + trimetoprim (tmp)/
sillfometaksazol (smx) + doksisiklin, %5,4’iine (n=6)
doksisiklin + tmp/smx, %3,6’sina (n=4) doksisiklin +
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Laboratuar Ozellikleri Bulgular

aBeyaz kiire sayisi (whc) (ortalama) 6.986.0714
(ortalama + SD) (SD: 2.280.62515)
Lokopeni (%) 14 (12,4)
Lokositoz (%) 8(7,1)
Hemoglobin (gr/dL) 13,037 (SD: 1.73169)
Anemi (%) 38 (33,6)
Polistemi (%) 3(2,7)

Platelet sayisi (/uL) 248,1964 (SD: 76.03719)
Trombositopeni (%) 5(4,4)
bC-reaktif protein (CRP) [ortanca (min-maks)]  18.4000 (0,10-154,40)
C-reaktif protein yiiksekligi (%) 38 (33,6)

°Eritrosit sedimentasyon (ESH) [ortanca
(min-maks)]

22.0000 (2,00-88,00)

dSerum AST diizeyi [ortanca (min-maks)] 33.5000 (13,00-223,00)

éSerum ALT diizeyi [ortanca (min-maks)] 29.5000 (7,00-416,00)

Karaciger enzim yiiksekligi (AST—ALT) (%) 53 (46,9)
Eritrosit Sedimantasyon hizi yiiksekligi 62 (54,9)
RoseBengal testi pozitifligi n (%) 112 (100)
Brusella Coombs agliitinasyon testi n (%) (tani) (%) <160

1/320 14 (12,5)
1/640 20 (17,9
1/1280 25 (22,3)
1/2560 17 (15,2)
1/5120 36 (36,1)

SD, standart deviasyon; min, minimum; maks, maksimum; aWbc, m normal deger,
4,800-10,800x109/L; bnormal degerler, 0-10 mg/L; cnormal degerler, 0-20 mm/saat; dAST,
Aspartat Aminotransferaz; normal degerler, 0-31 U/L; eALT, Alanin Aminotransferaz; normal
degerler, 0-34 U/L, p<0,05.

rifampisin + gentamisin, %2,7’sine (n=3) rifampisin
+ tmp/smx+seftriaksonve %1,8’ine (n=2) rifampisin
+ tmp/smx tedavisi uygulanmistir (Tablo 3). Tedavi
sonrasinda ise hastalarin %63,4tinde (n=71) Brucella
Coombs agliitinasyon testi negatif sonug vermistir

(Tablo 4).

Tartisma

Bruselloz, diinya c¢apinda, ozellikle Orta Dogu,
Akdeniz tilkeleri, Giiney Amerika ve Orta Asyada her
yil bildirilen 500.000 yeni vaka ile ciddi bir halk sag-
lig1 sorunu haline gelmigtir'®. Birgok gelismis tilkede,
cesitli eradikasyon programlari nedeniyle bruselloz
prevalanst azalmis olsa da yilda 10.000 insan brusello-
zu vakasinin rapor edildigi Turkiye'de hala 6nemli bir
endemik hastalik olmaya devam etmektedir'*-.



Tablo 3. Hastalara uygulanan ilag kombinasyonlari
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Tablo 4. Tedavi sonrasi brusella coombs agliitinasyon

. test sonuglari
llag kombinasyonlari Hastalar

Sayl % Tedavi sonrasi Brucella Coombs
Doksisiklin+rifampisin 44 39,3 agliitinasyon testi n (%) <160 n (%)
Doksisiklin+rifampisin+seftriakson 27 241 17320 24(21.4)
Doksisiklin+seftriakson 16 14,3 1/640 9(8)
Rifampisin+ trimetoprim (tmp)/siilfometaksazol (smx) + doksisiklin 10 8,9 1/1280 4(3,6)
Doksisiklin+tmp/smx 6 54 1/2560 1009
Doksisiklin+rifampisin+gentamisin 4 3,6
Rifampisin-+tmp/smx+seftriakson 3 2,7 1/5120 3@7)
Rifampisin-+tmp/smx 2 1,8 Negatif (%) 71(63,4)

Brusellozun en sik bulas yolu ¢ig siit ve siit tirtinleri-
nin titketilmesidir. Hayvanlarla direke temas yoluyla da
bulagabilmektedir'®"”. Daha 6nce yapilan ¢aligmalarda
brusellozun 6zellikle hayvanciligin yogun olarak ya-
pildig kirsal kesimlerde gorildugi bildirilmigtir'>'®.
Calismamizda hastalarin %50%inin kéylerde, %17’si-
nin de ilgelerde yasadig: tespit edilmigtir.

Brusellozun endemik olarak goriildagii tilkelerde cinsi-
yet farki olmadig bilinmekle beraber distik insidansh
oldugu tilkelerde, mesleksel risk nedeniyle hastalik erkek
cinsiyette daha sik goriilmektedir'. Bizim ¢aligmamizda
kadinlarin daha fazla etkilendigi gortilmiistiir (%61,6).
Kosar ve ark. * ve Tartar yaptiklari ¢aligmalarda kadin-
larda brusellozun daha sik bulundugunu tespit etmis-
lerdir. Bu durumun sebebi kirsal kesimlerde hayvanlarla
daha ¢ok kadinlarin ilgilenmesi olabilecegine baglanmig-
tir. Bizim ¢aligmada da ayni nedenlerden dolay: hastalik
kadinlarda daha sik goriilmiis olabilir. Bunun yani sira
tilkemizde cinsiyetler agisindan fark olmadigini belirten
caligmalar da vardir? -2

Bruselloz tim yas gruplarinda gorilebilecegi gibi
daha ¢ok geng eriskinlerde ve orta yagh insanlarda
gortilmektedir’”. Caligmamizdaki olgularin yas or-
talamalar1 38,12 (18-76) olarak tespit edilmistir.
Calismamizdaki olgularinin ¢ogunun 18—45 yag ara-
liginda oldugu tespit edildi. Caligmamizda tespit edi-
len yas ortalamas: Tirkiye'de bildirilen verilerle uyum
saglamaktadir. Bolgeler arasinda farkliliklar olabilse de
bolgemizde bruselloz epidemiyolojisi ile ilgili yapilan
caligmalardan elde edilen veriler, tlkemizdeki diger
bolgelerinden yapilan ¢alismalardan elde edilen veriler
ile yakin benzerlik gosterdigi dusiintilebilir.

Klinik olarak, bruselloz siklikla ates, gece terlemeleri,
eklem agrilary, kas agrilari, bel agrisi ve kilo kayby, ayrica

halsizlik, yorgunluk, bag agrisi, bag donmesi, depresyon
ve anoreksi gibi akut semptomlar gosterir. Bununla bir-
likee, 6zellikle spesifik olmayan semptomlar nedeniyle
yeterince erken teshis edilmezse bruselloz kronik bir
duruma ilerleyebilmektedir’.

Bu ¢aligmada hastalarin ilk bagvuru anindaki en sik ya-
kinmalari viicut agrisi, (%84,1), eklem agris1 (%73,5),
ates (%44,2) ve halsizlik (%44,2) olarak saptanmustir.
Bunlari bag agris1 (%21,2), bel agris1 (%13,3) ve basg
dénmesi (%2,7) takip etmistir, Bagvurudaki muayene
bulgularinin %84,1’inde miyalji, %78,8’inde artralji,
%30,1’inde artrit, %9,7’sinde hepatomegali, %8’inde
splenomegali ve %2,7’sinde lenfadenopati saptanmig-
tir. Calismamizdan elde edilen bulgular daha 6nceki
calismalar ile uyumluluk gostermektedir’>-1623-25,
Brusellozda en sik tutulan sistemin kemik-eklem
sistemi oldugu bilinmektedir®. Caligmamizda da
olgularin %30,1’tinde artrit saptanmigtir. Demircan
veark.”,2013 yilinda yaptiklari caligmada Siirt ili bru-
selloz i¢in en sik gozlenen ti¢ semptomun eklem agrist
(%90), kas agris1 (%75) ve halsizlik (%70) oldugunu
bildirmiglerdir. Hastalarin fiziki muayenelerinde
%75 miyalji, %11’inde splenomegali, %10’unda he-
patomegali, saptamiglardir. Caligmamizda da en sik
gozlenen yakinmalar viicut agrisi, (%84,1), eklem ag-
rist (%73,5), ates (%44,2) ve halsizlik (%44,2) olarak

saptanmigtir.

Calismamizdaki hastalarin laboratuvar sonuglarina
bakildiginda,  hastalarin =~ %33,6’sinda  anemi,
%12,4inde lokopeni, %7,1'inde l6kositoz, ve sa-
dece %2,7sinde (n=3) polistemi saptanmigtir.
Hastalarin %46,9’unda karaciger enzim yiuksekli-
gi (KCFT), %54,9’unda eritrosit sedimantasyon
hizi  yuksekligi, %33,6’sinda  CRP  yiksekligi
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saptanmigtir. Ulkemizde yapilan galigmalara bakildi-
g1 zaman, Demir ve ark'®., hastalarda anemiyi %25,
trombositopeniyi %38,3, lokopeniyi %11,7, 16kosito-
zu %15, KCFT yiiksekligini %25, CRP yiiksekligini
%83,4 ve eritrosit sedimantasyon hizi yiiksekligini
%40 oraninda tespit etmigslerdir. Tartar, bir yil-
lik siirede izlenen 81 bruselloz olgusunun klinik ve
laboratuvar bulgularini retrospektif olarak incele-
digi caligmasinda anemiyi %45,7, trombositopeni-
yi %7,4, lokopeniyi %3,7, lokositozu %4,9, KCFT
yiksekligini %23,45, CRP yiiksekligini %58 ve erit-
rosit sedimantasyon hiz yiiksekligini %48,14 olarak
rapor etmistir. Bir diger ¢alismada Catakli ve ark’®,
otuzii¢ hastadan olugan caligma grubunda hastalarin
%51’inde anemi, %85’inde ESH ve %64’tinde CRP
yitksekligi saptamiglardir. Calismamizdan elde edilen
bulgular literatiire uygunluk gostermektedir.

Bruselloz tedavisi igin ¢esitli yaklagimlar kullanilmig-
ur. Bu hastaligin tedavisinde doksisiklin ve strepto-
misin kombinasyonu veya rifampisin ve trimetoprim-
stulfametoksazol kombinasyonu kullanilabilir. Bagka
bir se¢enek rifampisin ile ofloksasin kombinasyonu-
dur®. Caligmamizda Hastalarin %39,3’tine doksisik-
lin + rifampisin, %24,1’ine doksisiklin + rifampisin
+ seftriakson, %14,3’iine doksisiklin + seftriakson,
rifampisin + trimetoprim (tmp) / siilfometaksazol
(smx) + doksisiklin, %5,4’tine doksisiklin + tmp /
smx, %3,6’sina doksisiklin + rifampisin + gentami-
sin, %2,7’sine rifampisin + tmp/smx + seftriakson
ve %1,8’ine rifampisin + tmp/smx tedavisi uygulan-
mugtir. Tedavi sonrasinda hastalarin %63,44’tinde
Brucella Coombs agliitinasyon testi negatif sonug

vermigtir (Tablo 4).

Sonug olarak ¢aligmamizdan elde ettigimiz bulgular,
hayvanciligin yogun olarak yapildigi Siirt ilimizde
brusellozun goriilme sikliginin hala yiiksek oldugunu
gostermekeedir. Diinyanin bir¢ok bolgesinde bruselloz
onemli 6l¢iide azalmakla birlikte Tiirkiye'de hayvan-
cilligin yogun olarak yapildigi Giineydogu Anadolu
Bolgemizde bir sorun olarak devam etmektedir.
Bruselloz, hayvanlarla direkt temas ile bulagabilecegi
gibi hayvansal trtinlerinin titketilmesi yoluyla da bu-
lagmaktadir. Bu sebeple brusellozun endemik olarak
gortildigi bolgelerde yasayan halki hastalik, bulagma
yollar1 ve korunma yollar1 hakkinda bilinglendirmek
i¢in egitim verilmelidir. Ayrica endemik bolgelerde
ates, cklemagrisi, halsizlik gibi 6zgiin olmayan ya-
kinmalarla gelen hastalarda bruselloz ayirici tanida
distntilmelidir.
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ABSTRACT

Aim: The aim of this study is to investigate the behaviors related to
and the factors affecting complementary and alternative medicine
(CAM) use in patients with chronic lung diseases, such as lung
cancer and chronic obstructive pulmonary disease (COPD).

Material and Method: A total of 60 patients with lung can-
cer and COPD were enrolled in the study. The data were col-
lected by a form of demographic and clinical characteristics, the
State-Trait Anxiety Inventory (STAI), and the Eysenck Personality
Questionnaire Revised-Abbreviated Form (EPQR-A).

Results: The most commonly used CAM method was the com-
bination of phytotherapy and apitherapy, accounting for 48.3%
(n=29) of the patients. 48.8% (n=22), to whom the CAM method
was administered, used the combination at least once a month.
The most common cause for the use of CAM method was cough.
No statistically significant relationship was observed between the
dependent variable — the decision of CAM use — and the inde-
pendent variables sociodemographic characteristics, disease
type, and the scores from STAIl and EPQR-A. On the other hand,
the EPQR-A psychoticism subscale was found to be a significant
and independent predictor of the CAM users’ views of benefit
(B=0.354, p=0.029).

Conclusion: Our study suggests that the most commonly used
CAM method was the combination of phytotherapy and apither-
apy. It was understood that psychoticism, one of the personality
traits, may be a significant factor affecting the CAM users’ views
of benefit.

Key words: chronic disease; phytotherapy; lung cancer; complementary
therapies; alternative medicine

0ZET

Amac: Bu calismanin amaci, akciger kanseri ve kronik obstriiktif
akciger hastaligi (KOAH) gibi kronik akciger hastaligi olan hastalar-
da tamamlayici ve alternatif tip (TAT) kullanimiyla ilgili davranislari
ve bunu etkileyen etmenleri arastirmaktir.

Materyal ve Metot: Calismaya akciger kanseri ve KOAH’lI olmak
lizere toplam 60 hasta alindl. Demografik ve klinik ézelliklere ydne-
lik bilgi formu, Durumluk-Sdrekli Kaygi Envanteri (STAI) ve Eysenck
Kisilik Anketi Gézden Gegirilmis/Kisaltiimis Formu (EKA-GGK) kulla-
nilarak veriler toplandl.

Bulgular: En sik kullanilan TAT yéntemi fitoterapi ve apiterapi-
nin %48,3 (n=29) birlikte kullanimiydi. TAT yéntemi kullananlarin
%48,8’inin (n=22) ayda en az bir kez kullanim Sykust vardl. TAT
kullaniminin en sik nedeni 6ksdriktd. TAT kullarim karari ile de-
mografik 6zellikler, hastalik tipi, STAI ve EKA-GGK dlgek bagimsiz
degiskenleri arasinda istatistiksel olarak anlamii bir iliski bulunmadi.
Ote yandan, EKA-GGK psikotisizm alt 6lcedinin TAT kullanimindan
fayda gérme inancinda anlamli ve bagimsiz bir belirte¢ oldugu gé-
rdldi (3=0,354, p=0,029).

Sonug: Calismamizda fitoterapi ve apiterapinin birlikte kullanimi-
nin, en sik kullanilan TAT yéntemi oldugu gérildi. TAT kullanimin-
dan fayda gérme inancinda psikotisizm kisilik ézelliginin belirleyici
bir etmen olabilecegi anlasiimaktadir.

Anahtar kelimeler: kronik hastalik; fitoterapi; akciger kanseri; tamamlayici
tedaviler; alternatif tip

Introduction

The main reasons why patients prefer complementary
and alternative medicine (CAM) are chronic diseases,
inadequate treatments of conventional medicine, and
therefore patients’ dissatisfaction’”. Studies report that
CAM is widely used in chronic diseases such as cancer,
stroke, diabetes, heart diseases, and chronic obstruc-
tive pulmonary disease (COPD)’. Lung cancer is the
leading cause of cancer-induced death worldwide®>.
The most frequent incidences of lung cancer in Turkey
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were observed in males (45.2 per 100.000) followed by
females (7.5 per 100.000) ¢. COPD is a chronic health
problem with increasing frequency. It leads to high
morbidity and mortality’. In the literature, COPD
patients have been shown to seck different treatment
methods to solve problems such as muscle weakness,
decreased exercise capacity, endocrine system disor-
ders, increased lung infection rates, anxiety, and de-
pression®. There is not much evidence of the role of
CAM in the treatment of these diseases’. Resorting to
CAM has considerably increased in the industrialized
Western countries in the last 25 years. It is applied in a
multitude of areas, such as aromatherapy, acupuncture,
homeopathy, anthropozoic medicine, herbal remedies,
kinesiology, massage, naturopathy, shiatsu, traditional
Chinese medicine, and yoga'®*2. Except for praying,
the most commonly used CAM interventions are
herbal remedies, chiropractic, and homeopathy". The
use of CAM varies across countries, i. e. accounting for
48.2% in Australia, 42.1% in the United States, 70%
in Canada, 49.3% in France, 70% in China, and 80%
in African countries'®. Although the number of CAM-
related studies are insufficient in Turkey, Kav et al. re-
port that the frequency of CAM use in cancer patients
ranges from 22.1% to 84.1%". It can be inferred from
this data that CAM methods are preferred more fre-
quently by patients with chronic diseases such as lung
cancer and COPD in our society and easier to use com-
pared to conventional medical treatment as perceived
by these patients. This can make patients more prone
to abuse by people without proper medical training
which may lead to unwanted incidences. In this study,
we aimed to investigate the behaviors related to and
factors affecting CAM in patients with chronic lung
diseases, such as lung cancer and COPD.

Material and Method
Sample

Our study is descriptive and cross-sectional and was
conducted at the Canakkale Onsekiz Mart University
Health Application and Research Hospital. The sample
consisted of two different groups of inpatients and out-
patients with lung cancer and COPD. Thirty patients
from each group were included in the study. Only the
patients having volunteered to participate in the study,
having the adequate level of mental competence to fill
out the forms in the study and having given written
consent to participate in the study. The research ap-
proval was obtained from the local ethics committee

(October 31, 2018, Decision no: 2018-19).
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Data Collection Tools

National Institutes of Health (NIH) refers to CAM
as “a group of diverse medical and health care systems,
practices, and products that are not presently con-
sidered to be part of conventional medicine” and the
National Center for Complementary and Alternative
Medicine (NCCAM) places the CAM methods in five

categories.

L. Alternative whole medical systems (homeopat-
hic and naturopathic, Chinese, and Ayurvedic
medicine)

II. Manipulative and body-based methods (chirop-

ractic and osteopathic manipulation, massage)

III. Biologically based therapies (herbs, foods, vita-
mins and other dietary supplements, including
natural products such as shark cartilage)

IV. Mind-body interventions (meditation, prayer,
mental healing, art, music, and dance therapy)

V. Energy therapies (g7 gong, Reiki, therapeutic to-

uch, and electromagnetic field exposure)*.

The data were collected with the questionnaire built on
these parameters.

Sociodemaographic and Clinical Data Form: It is a tool
developed by the researchers to obtain sociodemo-
graphic and clinical data for the purposes of the study.
It also incorporates an evaluation form intended to
learn survey the patients’ CAM experiences and the
relevant data.

State-Trait Anxiety Inventory (STAI): It was used to
assess the participating patients’ anxiety levels in the
study. The inventory was translated into Turkish and
then the translation’s validity and reliability were inves-
tigated. The scale consists of two different subscales to
measure state anxiety and trait anxiety, each of which
consists of 20 items. The state anxiety subscale (STAI-I)
measures the level of anxiety in a particular situation.
The trait anxiety subscale (STAI-II) measures the anxi-
ety experienced on a daily basis as independent of the
individual’s situation. The scores on both scales ranged
from 20 to 80 High scores indicate high anxiety levels,
whereas low scores indicate low anxiety levels'”'.

Eysenck Personality Questionnaire Revised-Abbreviated
(EPQR-A): The scale is a 24-item shortened version
of the Eysenck Personality Questionnaire Revised-
Abbreviated (EPQR-A 48), designed to measure the
three factors posited by Eysenck: Neuroticism (N),
Extraversion (E), Psychoticism (P), and validity with
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one subscale (deception). Each subscale contained six
items, and the participants were expected to respond
cach item as Yes (1) or No (0). The range of the points
for each personality trait is from 0 to 6. The validity
and reliability of the scales’ Turkish translations study
were assessed by Karanci et al."*.

Statistical Analysis

The obtained data were analyzed with SPSS 22.0
(SPSS Inc., Chicago, IL, USA), a statistical software
program. The numerical variables were expressed as
mean # standard deviation (SD) and median and the
categorical variables as percentage (%). Whether the
variables were normally distributed or not was tested
by the Kolmogorov-Smirnov test. In the study, the
Student’s t-test was used for the analysis of the contin-
uous variables that satisfied the assumptions of para-
metric tests and the Mann-Whitney U test was used
for the analysis of the continuous variables that did not
meet the assumptions of parametric tests. Chi-square
test was used for group-based comparisons of the cat-
egorical variables. Linear regression (enter model) was
employed to analyze the independent variables that
might impact the dependent variable of CAM use. The
probability values less than 0.05 were considered statis-
tically significant.

Results

16.7% (n=10) of the participants were female and
83.3% (n=50) were male. The participants ranged be-
tween 24 and 87 years of age and the mean age was cal-
culated to be 63.2+15.8 years. 76.7% (n=46) of the pa-
tients were married, while 23.3% (n=14) were single,
widowed, or divorced. 71.7% (n=43), 11.7% (n=7),
and 6.7% (n=4) of the participants were elementary
school, high school, university graduates, respectively,
whereas 10% (n=6) were illiterate (Table 1).

75% (n=45) of the participants had a history of CAM
use and 71.1% (n=32) stated that they derived sub-
stantial benefit from the treatment (Table 2).

The most commonly employed CAM method was
the combination of phytotherapy and apitherapy with
48.3% (n=29).28.8% (n=13) of those who availed of a
CAM method, used it once a week and 48.8% (n=22)
once a month. The common causes of CAM use were
listed as coughs by 66.6% (n=30), supplementing pri-
mary treatment by 33.3% (n=15), general weakness by
33.3% (n=15), and weight loss by 31.1% (n=14).
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In their decision to use the CAM methods, 11 patients
(18.3%), 6 patients (10%), 4 patients (6.7%) stated
that their friends, families, media played a decisive
role, respectively. 4 (6.7%) expressed it was their own
decision. No statistically significant difference was de-
tected between the COPD and lung cancer groups in
terms of the frequency of the CAM use and its benefits
(p>0.05).

The analyses yielded no statistically significant rela-
tionship between the CAM use (dependent variable)
and the independent variables, i. e. sociodemographic
characteristics, disease type, and score from the STAI
and EPQ (p>0.05). On the other hand, the factors
influential in the level of benefiting were analyzed
by linear regression. In the analyses, the level of ben-
efiting was operationalized as independent variable,
while gender, age, education, income, STAI-I, STAI-
II, EPQ-N, EPQ-E, and EPQ-P as dependent vari-
ables. A significant positive linear correlation was
observed between EPQ psychoticism subscale and
the CAM users’ views of benefit (=0.354, p=0.029)
(Table 3).

Table 1. Sociodemographic characteristics of the participants

Variables Mean (n) SD/%
Age (years) 63.2 15.8
Gender Female 10 16.7
Male 50 83.3
Marital status Married 46 76.7
Single 3 4.9
Widowed/divorced 1 18.1
Education Illiterate 6 10
Elementary school 43 .7
High school 7 1.7
University 4 6.7
SD, standard deviation.
Table 2. Participants’ CAM use and views of benefit
Variables N (%)
CAM use No 15 25
Yes 45 75
Views of benefit  Unsatisfied (0 points) 13 28.9
Slightly satisfied (1 point) 17 37.8
Very satisfied (2 points) 12 26.7
Extremely satisfied (3 points) 3 6.7




Table 3. Factors independently affecting CAM users’ views of benefit

95.0% Cl for B

Independent

variables B (S.E) B p Lower  Upper
Constant 0.362 (1.298)

Gender 0.82(0.424)  0.033 0.847 -0.779 0.943
Age 0.211(0.125)  0.285 0.101 -0.043 0.464
Education -0.007 (0.170) -0.007 0969 -0.352 0.338
Income 0.242(0.269)  0.159 0.374 -0.303 0.787
STAI-I -0.003 (0.18)  -0.037 0.864 -0.039 0.033
STAI-II -0.023 (0.023) -0.212 0.332 -0.070 0.024
EPQ-N -0.041(0.090) -0.077 0.656 -0.224 0.143
EPQ-E 0.046 (0.077)  0.127  0.553 -0.110  0.203
EPQ-P 0.300(0.132)  0.354 0.029 0.032 0.567

STAI, state-trait anxiety inventory; B, standardized coefficient; EPQ-N/E/P, Eysenck personality
questionnaire (neuroticism, extroversion, psychoticism subscales). EPQ subscales, STAI, age,
education, gender, and income independent variables were analyzed with linear regression (Enter)
and the most suitable model was used.

Discussion
In our study, the rates of CAM use were high. The most

common reason was cough and the most frequently used
method was the combination of phytotherapy and api-
therapy. Although most of the patients having recourse
to the CAM methods stated that they substantially
benefited from the treatment, the psychotic personality
traits of these patients were found to be decisive in this
result. CAM use is very common in many chronic lung
diseases, especially in lung cancer, and its use continues
to increase. Three quarters of the patients in our study
were found to employ at least one CAM method active-
ly supplementary to conventional medical treatments.
Generally, patients resort to CAM to support their pri-
mary medical treatment or to reduce side effects thereof.
Moreover, a desire to find a working remedy for their
chronic diseases may also lead patients to use CAM*',
The usage and duration of these applications may vary
according to the clinical condition of the patient. Baron
et al. report an increase in CAM use as the duration
and severity of the disease increase®. In the literature,
among the commonly used CAM applications in the
occurrence of chronic lung diseases are herbal prod-
ucts, breathing techniques, steam applications, massage,
prayer, and preach?*? and it is known that individuals’
interest and thoughts concerning CAM practices are af-
fected by various psychosocial factors**¥. In our study,
it was found that the use of herbal products with honey
was the most commonly preferred CAM method. The
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reasons for the frequent use of herbal products and api-
therapy are the influence of visual and print media, their
being considered safe and natural, relatively easy access
to them, and their widespread use in society.

The related literature reports that the most common
source of information about CAM is friends or neigh-
bors (38.6%)**%. It is stated that patients generally re-
ceive information about CAM applications from media
and they are also affected by the previous experiences
of family members and other people in their social net-
work®*#!. The present study revealed that friends were
the most common factor in resolving to use CAM,
while media and family too were listed as important
influencers. It was observed that patients resorted to
these applications based on the information obtained
from media and their friends and/or family member
with no proper education. In our study, although their
personality or anxiety levels were found not to be cor-
related with the decision to use CAM, it was realized
that the psychotic personality traits might have a de-
termining role in the CAM users’ views of benefit.
Although individuals’ perceived benefit from CAM
is subjective, patients’ treatment motivation, their ex-
pectations from treatment, patients’ reality testing and

perception manner may affect its efficacy®>%.

Eysenck’s personality theory states that there are three
biologically based traits of temperament: psychoticism,
extraversion, and neuroticism. According to Eysenck,
individuals display different levels of each trait, which
are what make our personality’**. The described per-
sonality traits are related to certain emotions and be-
haviors. Psychoticism is the third personality trait in the
Eysenck’s personality theory and the level of psychoti-
cism reflects their vulnerability to tough-mindedness,
impulsiveness, hostility, and nonconformity. This trait
also includes some unusual, bizarre thoughts and per-
ceptions®™*. In this study, the patients with high scores
of psychoticism were observed to have more positive
ideas about the benefits from CAM use than the others
did. Thus, these findings may indicate that individuals
with psychoticism traits can be described to be tough-
minded and/or have distorted perceptions of reality.

This study has several limitations worth noting. The
most obvious limitation in this research was the small
sample size. Furthermore, the fact that EPQR-A’s sub-
scale of psychoticism has a lower internal consistency
compared to the other subscales due to the concerns
over its reliability and validity as studied in Turkey,
which should be assessed as a limitation of our study.

Kafkas J Med Sci 2021; 11(2):250-255



254

As a result, personality traits have a decisive role in
our perception of events and decision-making. In the
present study, it was found that COPD and lung can-
cer patients frequently used the CAM methods. The
most commonly used CAM methods were herbal
treatment and apitherapy. However, the patients were
found not to be knowledgeable enough about CAM.
This negative situation may make patients using CAM
more prone to abuse or lead to adverse side effects.
Therefore, health professionals should be able to guide
CAM-using patients and manage their safety since
CAM use is becoming a more common practice every
day. In this regard, it is considered that health care pro-
viders should be educated about this phenomenon.
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Obez Bireylerde Sosyal Kaygi Duzeyi ve Sosyal Kaygiyi

Etkileyen Etmenler

Social Anxiety Level Among Obese People and Factors That Influence Social Anxiety
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Enstitiisii, Sagltk Hizmetlerinde letisim Anabilim Daly, Manisa, Tiirkiye

ABSTRACT

Aim: In this study, we aimed to determine social anxiety levels
among obese people and factors that have influence on social
anxiety.

Material and Method: The study group consisted of 100 con-
secutive obese patients over 18 years who applied to diet poly-
clinic. Sociodemographic Information Form, Hospital Anxiety and
Depression Scale and Liebowitz Social Anxiety Scale were used as
measuring instruments.

Results: In the study, it was determined that the rate of very severe
social anxiety on obese patients who participate in the research
is found to be 47%. The rate of depression and anxiety accord-
ing to Hospital Anxiety and Depression Scale were 28% and 22%
respectively. There was a statistically meaningful relationship be-
tween BMI, anxiety, depression, education level and social anxiety.

Conclusion: It is stated that social anxiety often occurs on obese
people. Moreover, it is shown that depression, anxiety and in-
crease in BMI level have an additive effect on social anxiety. It
is found that the intensity of social anxiety among obese people
who graduate from primary school and high school is higher than
university graduates.

Key words: obesity; social anxiety; depression; anxiety disorder

OZET
Amac: Obez bireylerde sosyal kaygi dlizeyinin ve sosyal kaygiyi
etkileyen etmenlerin saptanmasi amagclanmistir.

Materyal ve Metot: Arastirma grubunu diyet poliklinigine basvuran,
obezite tanisi konulan, 18 yasindan biylk ardisik 100 hasta olus-
turmustur. Veri toplama araci olarak Sosyodemografik Bilgi Formu,
Hastane Anksiyete ve Depresyon Olcedi ve Liebowitz Sosyal Kaygi
Olgegdi kullanilmustir.

Bulgular: Arastirmaya katilan obez hastalarda cok siddetli sosyal
kaygi gortilme orani %47 olarak bulunmustur. Sosyal kaygi ile an-
lamli iligkileri saptanan depresyon ve anksiyete gérilme oranlari
Hastane Anksiyete ve Depresyon dicegine gére sirasiyla %28 ve

%22 olarak bulunmustur. Ayrica BKI dizeyi ve egitim diizeyi ile
sosyal kaygr arasinda anlamlr iliski saptanmistir.

Sonucg: Obez bireylerde sosyal kayginin sik gérildigu, depres-
yon, anksiyete ve BKI dtizeyinin artmasinin sosyal kaygiy! arttirici
etkisi oldugu belirlenmistir. llkdgretim ve lise mezunlan obezlerde,
Universite mezunlarn obezlere kiyasla sosyal kaygi siddetinin daha
ylksek oldugu bulunmustur.

Anahtar kelimeler: obezite; sosyal kaygi; depresyon; anksiyete bozuklugu

Giris

Obezite, giinimiizde en sik kargilagilan saglik prob-
lemlerinden biridir. Obezitenin varlig: kardiyovaskii-
ler hastaliklar, diyabet ve kanser gibi ¢ok ciddi saglik
problemleri i¢in risk faktoridiir'. Obezite olusumun-
da yas, cinsiyet, beslenme aligkanliklari, sosyokiiltiirel
etmenler, sedanter yasam tarzi ve kalitsal nedenler
onemli rol oynamaktadir®. Obezite tedavisinde yagam
tarz1 degisiklikleri gibi yontemlerin, ruhsal saglikta
ve yasam kalitesinin iyilestirilmesinde bagarili oldugu
belirtilmektedir’. Sosyal anksiyete bozuklugu, bireyin
bagkalar: tarafindan yargilanabilecegi kaygisini yaga-
dig1 toplumsal ortamlarda rezil veya mahcup olacag:
konusunda belirgin ve siireklilik arz eden bir korkusu-
nun olma durumudur®. DSM-IV’e gore sosyal kaygist
olan kisi, korkulan toplumsal ortamlardan ka¢ma ya
da kacinma davranigi gosterir veya yogun anksiyete ya
da sikintiyla buna katlanir®. Sosyal kaygisi saptanan
bireylerin bagkalar1 tarafindan degerlendirilmeye y6-
nelik bir korku yagadigi saptanmigtir®. Sosyal anksi-
yete bozuklugu niifusun %1’ini etkiler ve tedavi edil-
mezse kronik ve yasam kalitesini diigtirici bir seyir

iletisim/Contact: M. Ramiz Aktas, Manisa Akbisar Mustafa Kirazoglu Devlet Hastanesi, Beslenme ve Diyet Birimi, Manisa, Tiirkiye
Tel: 0555 889 13 55 o E-mail: m.r.aktas@botmail.com o Gelis/Received: 19.05.2020 » Kabul/Accepted: 07.07.2020

ORCID: M. Ramiz Aktas, 0000-0003-3777-3982 o Erol Ozmen, 0000-0002-5696-268S

Kafkas J Med Sci 2021; 11(2):256-262
doi: 10.5505/kjms.2021.73444



izler’. Literatiirde obezite ile sosyal kaygi arasinda
cift yonlu etkilesimin olduguna dair ¢aligmalar mev-
cuttur. Sosyal kaygi diizeyi yiksek olan bireylerde
obezitenin varlig1 sosyal kaygilarini iyice tetikleye-
bilmektedir. Sosyal kaygilar1 siddetlenmis obez bi-
reylerin obezite tedavisine uyumu giiglesmektedir®.
Ancak bu calismalarin sayist ¢ok azdir. Ulkemizde
ise obezitenin sosyal kayg: ile iligkisi odakli bir arag-
tirma bulunmamakeadir. Obez hastalarda psikiyatrik
bozukluklarin genel olarak degerlendirildigi ¢aligma-
larda ise sosyal kaygr ile ilgili ¢eligkili sonuglar ortaya
ctkmigtir”!?. Obezite ile sosyal kayg arasindaki iligki
yeterince aragtirilmamig bir konudur. Bu konuda ya-
pilacak ¢aligmalar obezite tedavisinde yeni yaklagim-
larin ele alinmasini saglayabilir. Bu nedenlerle bu
aragtirmada obez bireylerde sosyal kayg: belirtilerinin
yayginliginin ve obez bireylerde sosyal kaygiy: etkile-
yen etmenlerin aragtirilmasi amaglanmigtur.

Materyal ve Metot

Aragturma kesitsel aragtirma 6zelligindedir. Aragtirma
Ege Bolgesinde bir ile Devlet Hastanesi Diyet
Poliklinigi'nde Nisan-Mayis 2018 tarihleri arasinda
yapilmistir. Aragurma grubunu Diyet Poliklinigine
Nisan-Mayis 2018 tarihleri arasinda bagvuran hasta-
lardan obezite tanisi konulan ardigik 100 hasta olus-
turmugtur. Bireyler goniillii onamlari alindiktan sonra
aragtirmaya dahil edilmiglerdir. Aragurmaya alinmak
i¢in olgtitler: en az 18 yaginda olmak, Beden Kitle
Indeksinin (BKI) 30’un iistiinde olmasi, kendini de-
gerlendirme olgeklerini doldurabilecek yeterlikte ol-
makuir. Son bir aydir psikiyatrik ila¢ kullanan hastalar
ise aragtirmaya alinmamugtir. Aragtirmada verilerin top-
lanmast i¢in: Sosyodemografik Bilgi Formu, Hastane
Anksiyete ve Depresyon Olgegi ve Liebowitz Sosyal
Kaygt Olgegi kullanilmugtir. Aragtirmanin yiiriitiilmesi
icin T.C. Manisa Celal Bayar Universitesi T1p Fakiiltesi
Saglik Bilimleri Etik Kurulu'ndan (13.10.2017 tarih-
li E.80216 yazili) onay alinmistir. Ayrica hastanenin
bagli bulundugu il saglik midirliginden ve hastane
yonetiminden yazili izinler alinmigtir.

Veri Toplama Araglan

Sosyodemografik Bilgi Formu: Aragtirmacilar tarafin-
dan olugturulmug yas, cinsiyet, egitim diizeyi, medeni
durum, meslek, sosyoekonomik diizey, yetistigi yer, ya-
sadig yer, aligkanliklar, 6zge¢miste ve soy ge¢miste psi-
kiyatrik 6yki bilgilerini almaya yonelik bilgi formudur.
Toplam 19 sorudan olugur.
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Hastane Anksiyete ve Depresyon Olgegi: Bedensel
hastalig1 olan hastalar ve birinci basamak saglik hizme-
tine bagvuranlarda anksiyete ve depresyon yoniinden
riski belirlemek, diizeyini ve siddet degisimini 6l¢mek
amaciyla gelistirilmis bir kendini degerlendirme olge-
gidir''. Aydemir ve arkadaglar1' tarafindan Tirkge'ye
cevrilmis, gecerlilik ve giivenilirlik ¢aligmast yapilmig-
ur. Anksiyete ve depresyon alt 6lgekleri vardir. Olgegin
i¢ tutarliligs (Cronbach’s Alpha) anksiyete alt dlgegi
i¢in 0,8525, depresyon alt dlgegi i¢in 0,7784 olarak
bulunmugtur. Madde-toplam puan korelasyon katsayi-
lar1 anksiyete alt 6lgeginde 0,8161 ile 0,8547 arasinda,
depresyon alt ol¢eginde ise 0,7374 ile 0,7795 arasin-
da degismektedir. Iki yarim giivenilirliginde, anksiye-
te alt olgegi i¢in r=0,8532, depresyon alt 6lgegi igin
0,8069 olarak saptanmistir. Toplam 14 sorudan olugur.
Anksiyete ve depresyon alt olgekleri i¢in minimum
puan 0, maksimum puan 21'dir. Olgekte alinan puanin
artmast anksiyete ve depresyon siddetinin arttg anla-
mina gelir. Kesme noktalar1 anksiyete alt 6l¢egi icin 10,
depresyon alt 6l¢egi icin 7 olarak saptanmugtir’2,

Liebowitz Sosyal Kaygi Olgegi: Bireylerin, korku ve/
veya kaginma davranigi gosterdikleri sosyal iliski ve
performans durumlarini degerlendirmek tizere gelis-
tirilmigtir. Ulkemizde gegerlik ve giivenirlik calismast
Dilbaz ve Giiz" tarafindan yapilmustir. Olgegin ig tu-
tarliligr (Cronbach’s Alpha) 0,96 olarak saptanmis-
ur. Degerlendiriciler arasi baginu katsayusi ise r=0,83
olarak bulunmugtur. Toplam 24 maddeden olugur.
Toplam puan, korku ve kaginma puanlarinin toplan-
mast ile elde edilir. Minimum puan 48, maksimum
puan ise 192'dir. Puanin artmast sosyal kayg: siddeti-
nin artt@t anlamina gelir. Cok siddetli sosyal kaygi icin
kesme puani 95 kabul edilmistir'.

[statistiksel Dederlendirme

Calisma verilerinin istatistiksel analizinde SPSS 24.0
paket programindan yararlanilmistir. Tanimlayicr ista-
tistikler icin say1 ve ytizde kullanilmigtir. Yas, obezite
derecesi, egitim diizeyi, kardes sayis1, dogum sirasi, son
5 yilda kimle yagadigs, ocuklugun gectigi yer, son 15 yil
yasanilan yer, ekonomik diizey ve caligma siiresinin sos-
yal kaygiya, depresyona ve anksiyeteye etkisi ANOVA
ile 6l¢ulmistiir. Cinsiyet, medeni durum, ¢aligma du-
rumu, ge¢miste ¢aligma durumu, kronik ruhsal hastalik
durumu, ruhsal hastalik sikayeti ile doktora bagvurma
ve aile kronik ruhsal hastalik durumunun sosyal kay-
giya, depresyona ve anksiyeteye etkisi t-test ile 6l¢l-
mistir. Sosyal kaygi ile arasinda anlamli iligki saptanan
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depresyon, egitim diizeyi, anksiyete ve BKI puaninin
sosyal kaygiya etkisi once tek tek ardindan da ¢oklu
dogrusal regresyon analizi ile bulunmugtur. Elde edilen
bulgular %95 giiven araliginda degerlendirilmistir.

Bulgular

Aragtirmaya katilan bireylerin %80’inin (n=80) kadin-
lardan ve %20%sinin (n=20) erkeklerden olustugu go-
riilmiigtiir. Bireylerin %38’inin (n=38) 30-45 yas ara-
sinda oldugu, %79unun (n=79) evli oldugu, %58’inin
(n=58) ilkdgretim mezunu oldugu, %64 tiniin (n=64)
BKI degerinin 30-35 kg/m’oldugu, %65’inin (n=65)
son 5 yilda es ve cocuklar ile yasadigi, %56’sinin
(n=56) suan herhangi bir iste caligmadig1, %63'iiniin
(n=63) ¢ kardes ve tizeri oldugu, %72’sinin (n=72)
son 15 yilda en ¢ok il¢ede yasadigi, %46’sinin (n=46)
cocuklugunu koyde gecirdigi, %97’sinin (n=97) tedavi
gordiigii psikiyatrik bir hastaligi olmadigi ve %87’sinin
(n=87) ckonomik diizeyini orta olarak algiladig: sap-
tanmustir (Tablo 1).

Aragtirmaya katilan bireylerin HAD-A (Anksiyete)
puan ortalamast 7,56+3,996 (Min: 0 Maks: 21)
HAD-D (Depresyon) puan ortalamast ise 6,04+4,00
(Min: 0 Maks: 21) olarak saptanmistir. Orneklemin
%22’sinin anksiyete puanlarinin anksiyete kesme pu-
anindan, %28’inin ise depresyon puanlarinin depres-
yon kesme puanindan yiiksek oldugu gértulmiustir

(Tablo 2).

Liebowitz Sosyal Kaygi Olgegi'ne gore arastirmaya
katlan hastalarda sosyal kaygi goriilmeme orani %1
(n=1) olarak bulunmugtur. Aragtirmaya katilanlarin
%5’inde (n=5) orta derecede sosyal kaygi, %20’sinde
(n=20) belirgin olarak sosyal kaygt, %27’sinde (n=27)
siddetli sosyal kaygi, %47’sinde (n=47) ¢ok siddetli
sosyal kaygi saptanmugtir (Tablo 2).

Sosyal Kaygi Puan Ortalamalarinin Bagimsiz Degiskenler
ile llikisi

Bagimsiz degiskenlerden yalniz egitim dizeyi sos-
yal kaygt puan ortalamalari tizerinde anlamli farkli-
lik olugturmugtur. Ilkégretim ve lise mezunlarinda,
tiniversite mezunlarina kiyasla sosyal kayg: siddetinin
daha yiiksek oldugu bulunmugtur (F=4,214, p<0,05).
Hastalarin cinsiyetleri, yaglari, obezite derecesi, kardes
sayist, dogum sirasi, ¢aligma durumu, medeni durumu,
ckonomik diizeyi, son 15 yilda yaganilan yer, ge¢miste
caligma durumu, caligma siiresi, kronik ruhsal hastalik
durumu, kronik ruhsal hastalik sikayeti ile doktora
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bagvurma durumu ve ailede kronik ruhsal hastalik du-
rumu ile sosyal kaygi puan ortalamalar tizerinde an-

laml1 farklilik saptanmamuigtir (Tablo 3).

Cok Degiskenli Analiz

Anksiyete, depresyon, BKI degeri ile sosyal kaygt ara-
sinda pozitif yonli bir iligki bulunmusgtur. Egitim di-
zeyi ile sosyal kaygi arasinda negatif yonla bir iligki
bulunmugtur (Tablo 4). Anksiyete katsayisindaki 1
birimlik artigin sosyal kaygi katsayisinda 0,321 birim-
lik artiga, depresyon katsayisindaki 1 birimlik artigin
sosyal kaygi katsayisinda 0,377 birimlik artisa ve BKI
degerindeki 1 birimlik artigin sosyal kaygi katsayisinda
0,560 birimlik artiga neden oldugu saptanmustur.

Tartisma

Aragurmamizda obez bireylerin sosyal kaygilar: ile
egitim diizeyleri, BKI degerleri, anksiyete puanlart
ve depresyon puanlari arasinda anlamli bir iligki ol-
dugu saptanmigtir. Obez bireylerin cinsiyetleri, yas-
lar1, obezite dereceleri, kardes sayisi, dogum sirasi,
caligma durumu, medeni durumu, ekonomik diizeyi,
son 15 yilda yasanilan yer, ge¢miste ¢aligma durumu,
caligma stiresi, kronik ruhsal hastalik durumu, kronik
ruhsal hastalik gikayeti ile doktora bagvurma duru-
mu ve ailede kronik ruhsal hastalik durumu ile sos-
yal kaygi puan ortalamalar1 tizerinde anlamli farklilik
saptanmamigtir.

Obetzite ile sosyal kaygt arasindaki iligki tizerine yapi-
lacak ¢aligmalar obezite tedavisinde yeni yaklagimlarin
degerlendirilmesini saglayabilir. Caligmamizin Ege’nin
bir ilgesinde yapilmis olmasi tilkemizin kiltiirel ¢e-
sitliligi nedeniyle bulgularin biitiin tilkeye genelles-
tirilemeyecegini dugiindiirmektedir. Caligmanin ilce
devlet hastanesinde yapilmig olmasi, 6zel hastaneleri
tercih eden hasta grubunun dahil edilememesine ne-
den olmustur.

BKI degeri arttik¢a sosyal kaygi puaninin artmasina
kilo fazlaliginin obez goriiniimi belirginlestirmesinin
etkili oldugu séylenebilir. Universite mezunu obezle-
rin, lise ve ilkgretim mezunlari obezlere kiyasla sosyal
kaygi puanlarinin daha diisiik olmasinakilo vermesinin
bilimsel olarak mimkiin oldugunu diisiinmesinin
etkili oldugu soylenebilir. Popiilasyonun  diyet
tedavisi almak i¢in hastaneye bagvuranlardan
olustugu dustinildiginde obeziteden kurtulmak
icin ¢aba gostermelerinin sosyal kaygi puanlarinin
obeziteden kurtulmak icin herhangi bir ¢cabaya gerek



Tablo 1. Arastirmaya katilan bireylerin sosyodemografik degiskenlere

Tablo 3. Sosyal kaygi puan ortalamalarinin bagimsiz degiskenler ile

iliskin dagihimi (n=100) iliskisi
Bireysel dzellikler n % Tanitici 6zellikler Sayl LIEBOWITZ X + SS Onemlilik
Cinsiyet Cinsiyet
Kadin 80 80 Kadin 80 3,350,671 10,306
Yag’kek 20 20 Erkek 20 3,400,648 p>0,05
18-29 24 24 Yas
30-44 38 38 18-30 yas arasl 24 3,29+0,690 F=2,413
45-59 28 28 30-45 yas arasi 38 3,55+0,686 p>0,05
=60 10 10 45-60 yas arasl 28 3,18+0,548
Medeni durum >60 10 3,60+0,516
Evii 9 9 Obezite derecesi
Bekar 21 21
Egitim dizeyi 30-34,99 kg/m? 63 3,38+0,682 F=0,059
iik6gretim 58 58 35-39,99 kg/m? 31 3,420,620 p>0,05
Lise 20 20 =40 kg/m? 6 3,33+0,516
Universite 22 22 Medeni durum
Kardes sayisi Evli 79 3,460,636 t=1,990
1 12 12 Bekar 21 3,140,615 p>0,05
2 25 25 Egitim dizeyi
>3 63 63 o
Dogum siras, ilkdgretim 58 3,530,627 F=4,214
1 32 32 Lise 20 3,300,657 p<0,05
2 28 28 Universite 22 3,09+0,610
>3 40 40 Kardes sayisi
Son bes yilda en ok kiminle yasadii 1 12 3,170,718 F=1,221
;Z:Séie s 174 174 2 25 3,520,586 p>0,05
Es ve cocuklar 65 65 ?3 63 3,38+0,658
Anne ve baba 14 14 Dogum sirasi
Cocuklugun gectigi yer 1 32 3,38+0,751 F=0,263
Koy 46 46 2 28 3,46+0,508 p>0,05
lice 46 46 >3 40 3,350,662
It 8 8 Son bes yilda en ¢ok kiminle yasadig
S°|:"1 5yilen ok yaganilan yer ” ’ Yalniz 7 3,140,690 F=2,074
oy
ilt}e 72 72 Sadece es 14 3,36+0,842 p>0,05
il 7 7 Es ve cocuklar 65 3,49+0,590
Ekonomik diizey Anne ve baba 14 3,07+0,616
Cok diisiik 3 3 Cocuklugun gectigi yer
Duigtik 6 6 Koy 46 3,54+0,622 F=2,608
3_!‘: . 337 337 ilge 46 3,240,673 p>0,05
likse ;
Cok yilksek 1 1 ! 8 3,380,518
Calisma durumu Son 15 yil en ¢ok yasanilan yer
Evet 44 44 Koy 21 3,670,483 F=2,606
Hayir 56 56 lice 72 3,31+0,685 p>0,05
Gecmiste calisma durumu il 7 3,43+0,535
Evet 53 53 Ekonomik diizey
G—'I*aY" — 47 47 Gok dilsiik 3 3,670,577 F=0,505
alisma siiresi .
1 ;(lldan az 40 40 Diisuk 6 3,33+0,816 p>0,05
1-5yil arasi 20 20 Orta 87 8,400,655
6-10 yil arasi 8 8 Yiiksek 3 3,00+0,00
11 yil ve iizeri 32 32 Cok yiksek 1 1,00+0,00
Kronik ruhsal hastalik durumu Calisma durumu
Evet 3 3 Evet 44 3,270,758 t=1,613
Hayir S— 97 o7 Hayir 56 3,480,539 p>0,05
Ruhsal hastalik sikayeti ile doktora bagvurma Gegmiste galisma durumu
Evet 22 22 ’ i
Hayir 78 78 Evet 53 3,340,706 1=0,822
Ailede kronik ruhsal hastalik durumu Hayir 47 3,45+0,583 p>0,05
Evet 9 9 Galigma siiresi
Hayir 91 91 1 yildan az 40 3,48+0,554 F=1,168
1-5 yil arasi 20 3,50+0,607 p>0,05
Tablo 2. Arastirmaya katilan bireylerin depresyon, anksiyete ve sosyal 5-10 yil arasl 8 3,38+0,744
kaygi diizeyleri 11 yil ve lizeri 32 3,22+0,751
= Kronik ruhsal hastalik durumu
Olcekler n %
HAD — A Esik alt (0-10 puan) 78 78 Evet 3 8,830,577 1=0,158
Esik {istii (11~21 puan) 22 22 Hayir 97 3,39+0,654 p>0,05
HAD -D Esik alti (0—7 puan) 72 72 Ruhsal hastalik sikayeti ile doktora basvurma
Esik (stii (821 puan) 28 28 Evet 22 3,27+0,767 1=0,958
LIEBOWITZ Sosyal kaygi yok (<55) 1 1 Hayir 78 3,42+0,614 p>0,05
SOSYAL KAYGI Orta derecede sosyal kaygi (55-65) 5 5 Ailede kronik ruhsal hastalik durumu
OLCEGI Belirgin sosyal kaygi (65—80) 20 20
¢ Siddetli sosyal kaygl (80-95) 27 27 Evet 9 3,560,527 1=0,800
Cok siddetli sosyal kaygi (>95) 47 47 Hayir 91 3,37+0,631 p>0,05
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Tablo 4. Anksiyete, depresyon, egitim diizeyi ve BKI degeri ile sosyal kaygi arasindaki iliski

Standardize olmayan katsayilar

Standardize katsayilar

Ornek B Standart Hata Beta t Sig.

(Sabit) 86,301 29,588 3,516 0,010
ANKSIYETE PUANI 1,054 0,586 0,182 1,113 0,032
DEPRESYON PUANI 0,641 0,716 0,134 0,816 0,020
EGITiM DUZEYi -0,713 -0,078 -0,226 -2,276 0,025
BKi DEGERI 2,290 2,981 0,516 0,578 0,029

Bagimli Degisken: SOSYAL KAYGI PUANI

gormeyenlere kiyasla daha yiiksek ¢ikmasina neden ol-
dugu soylenebilir.

Almanyada 2007 yilinda yapilan bir ¢aligmada obezite
ile kaygi bozukluklar: arasinda ¢ift yonli bir iligki ol-
dugu belirtilmigtir™®. Literatiirde obezite ile anksiyete
bozuklugu, depresyon ve sosyal kaygi arasinda pozitif
bir iligki olduguna dair ¢aligmalar bulunmakeadir’>'.
Aragturmamiza katilan obez bireylerde beden kitle in-
deksi, depresyon ve anksiyete ile sosyal kayg arasinda
pozitif yonlii bir iligki saptanmugtr.

Yapilan bazi ¢aligmalarda obez erkeklerde duygudu-
rumun obez olmayan erkeklerden farkli olmadig:
goriiliirken obez kadinlarda depresyon ve anksiyete-
nin obez olmayan kadinlara gore daha yiiksek oran-
da goruldugi saptanmigtir'”’. Almanya'da yapilan
bir ¢aligmada obez olan kadinlar ve obez olmayan
kadinlar arasinda ruhsal hastaliklar agisindan bir
farklilik gortilmezken, obez olan erkeklerde ruhsal
bozukluk gériilme sikliginin obez olmayan erkekle-
re gore daha fazla oldugu bulunmustur’. Ulkemizde
yapilan bir ¢aligmada ise kadinlarda sosyal kayg
gorilme oraninin erkeklerden daha yiiksek oldugu
belirtilmigtir®. Aragurmamiza katlan obez kadin ve
obez erkekler arasinda anksiyete, depresyon ve sosyal
kaygi goriilme sikliginin cinsiyetle anlamli bir iligkisi-
nin bulunmadi@: saptanmugtir.

Ulkemizde yapilan bir ¢alismada obezite tedavisi igin
ilk defa klinige bagvuran 130 hastada ruhsal durumun
ve genel belirti ortalamasinin yaga gore farkliliklar gos-
terdigi belirtilmistir?!. Ulkemizde yapilan baska bir
aragtirmada sosyal kayginin en ¢ok 21-24 yag grubun-
da oldugu belirtilmistir®. Aragtirmamizda depresyon,
anksiyete ve sosyal kaygi ile yag arasinda anlamli bir
iligki saptanmamigtir. Bu durum obezitenin her yag
araliginda ruhsal durumu etkileyebilen bir hastalik ol-
mastyla aciklanabilir.

Obezite ile anksiyete arasindaki iligkinin aragtirildi-
g1 caligmalarda anksiyetenin de obez bireylerde yeme
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miktarinin artmasina neden oldugu saptanmigtir®?.

Literatiirde obez bireylerdeki anksiyete bozuklugu-
nun ¢ok sik gériilmedigine dair ¢aligmalar mevcuttur’.
Birlesik Krallik’ta 2006 yilinda obez bireylerle yapilan
bir ¢caligmada anksiyete bozuklugu olan obez birey ora-
n1 %12,3 olarak belirtilmigtir**. Aragtirmamiza katilan
obez bireylerde HAD 6l¢egine gore anksiyete orani
%22 olarak bulunmugtur. Bu duruma sosyal kaygi-
nin, anksiyetenin bir alt tiirti olmasinin etkili oldugu
soylenebilir.

Obez bireylerde anksiyete ve depresyonun obezi-
te kaynakli oldugunu gosteren caligmalar vardir'®.
Balcioglu ve Bager® obezitenin psikopatolojinin ge-
lismesine yol a¢tigini belirtmigtir. Ancak literatiir-
de BKI ile psikopatoloji arasinda anlamli bir iligki
olmadigini gosteren ¢aligmalar da mevcuttur'®*%.
Aragtirmamiza katilan obez bireylerin obezite derece-
leri ile anksiyete bozuklugu, depresyon ve sosyal kay-
gist arasinda anlamli bir iligki bulunmamigur. Ancak
BKI degeri arttikca sosyal kaygt puaninin artuig: tes-
pit edilmistir.

Birlesik Krallik’ta yapilan ¢aligmada obez bireyler-
de depresyon orani %18,6 olarak saptanmigtir®.
Ulkemizde obez bireylerle yapilan ¢alisma sonu-
cunda hastalarda %81,3 oraninda major depresif
bozukluk saptanmistir®. 2010 yilinda yapilan bir
caligmada agir1 kilolu ve obez bireylerdeki depres-
yon gorilme oraninin %37 oldugu belirtilmigtir*.
Aragtirmamiza katilan obez bireylerde HAD 6l¢egine
gore depresyon puani yiiksek ¢ikan birey sayisi %28
olarak saptanmigtir. Depresyon tanisi konmasinda
ayn1 Olcitlerin kullanilmamig olmasi nedeniyle bu
bulgular: birebir kargilagtirmak miimkiin degildir.
Fakat aragtrmalardaki ortak bulgu obez bireylerde
depresyonun yaygin oldugudur.

Ulkemizde 2003 yilinda obez bireylerle yapilan bir ¢a-
lismada obez bireylerde sosyal kaygi oran1 %22,6 olarak
belirtilmigtir’. Aragtrmamizda Liebowitz Sosyal Kaygt
Olgegi’ne gore gok siddetli sosyal kaygist bulunan obez



birey orant %47 olarak bulunmugtur. Bu bulgular l-
kemizde obez bireylerde sosyal kayginin goriilme
oraninin yitksek oldugunu gostermektedir. Ancak
Almanyada yapilan bir ¢aligmada obez bireylerdeki
sosyal kaygi siddetinin obez olmayan bireylerden fark-
I1 olmadig belirtilmistir®. Bu durum obez bireylerde
sosyal kayginin ortaya ¢ikmasinda kiiltiiriin 6nemli bir
rol oynadigini digiindiirmekeedir.

Ulkemizde yapilan bir galigmada son 15 yildir kéyde
yasayanlarda sosyal kayginin daha yiiksek gorildugina
belirtmiglerdir®. Aragtirmamizda son 15 yildir ya-
sanan yer ile sosyal kaygi arasinda anlamli bir iligki
bulunmamistur.

Ailesinde psikiyatrik hastalik 6ykisti bulunan birey-
lerde sosyal kayginin daha sik oranda gorildigi be-
lirtilmigtir®. Aragtirmamizda ailede psikiyatrik hasta-
lik bulunma ile sosyal kaygi arasinda anlaml: bir iligki
saptanmamigtir.

Disitk ekonomik duruma sahip kisilerde sosyal kay-
ginin daha yiiksek olduguna dair ¢aligmalar vardir®.
Aragurmamizda ekonomik diizey ile sosyal kayg: ara-
sinda anlamli bir iligki saptanmamugtur.

Caligmamizda BKI, anksiyete ve depresyon puanlari-
nin artmasinin obez bireylerde sosyal kaygi puanini
artturan etmenlerden oldugu sonucuna ulagilmigtir.
Bu durum obezite tedavisinde diger ruhsal problem-
lerle birlikte sosyal kayginin da yer almas: gerektigini
ve kilo verme bagladikea sosyal kayginin azalabilecegi-
ni, sosyal kaygi azaldik¢a da kilo vermenin devaminin
kolaylagabilecegini dugstindiirmekeedir. Obez birey-
lerde daha uzun siireli izlemelerle obezite tedavisin-
den sonra da psikiyatrik degerlendirme yapilmasiyla
sosyal kayginin hayat boyu goriilme siklig1 saptana-
bilir. Bu sayede obez bireylerdeki ruhsal degisimler
daha net ¢oziimlenebilir.
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Pupillary Functions and Wavefront Aberrations in

Childhood Obesity

Cocukluk Cagi Obezitesinde Pupil Fonksiyonlari ve Wavefront Aberasyonlar

Abdullah llhan', Umit Yolcu?, Salih Altun', Uzeyir Erdem?
!Era Eye Center; Ankasu Eye Center; *Independent Researcher, Ankara, Turkey

ABSTRACT

Aim: The purpose of this study is to investigate the relationship
between pupillary functions, wavefront aberrations, and childhood
obesity.

Material and Method: Fifty-four obese children (=95th body
mass index percentile) were compared with 58 age- and gen-
der-matched controls (<85th body mass index percentile) in this
case-control study. Wavefront aberrations, mesopic and phot-
opic pupil diameters were assessed by means of OPD-Scan Il
[Pupillometer/Corneal Wavefront Analyser]; [ARK-10000 system
(Nidek, Japan)].

Results: Photopic pupil sizes in obese children were significantly
smaller than the control group (3.68+0.64 (2.61-6.09), 4.83+0.63
(2.94-6.26) mm; p<0.001). Mesopic pupil sizes in obese chil-
dren were bigger than control group but it was not significant
(6.88+0.58 (5.24-8.89), 6.65+0.77 (5.16-8.62) mm; p>0.05). Total
optical aberrations were also significantly higher in obese children
(1.17+0.79, 0.88+0.47; p<0.01). The other aberrations such as tet-
rafoil, trefoil, coma, and total high order aberrations were higher in
obese children but these changes were insignificant.

Conclusion: This study showed an association between pupillary
functions, total wavefront aberrations, and obesity. These data
suggest that obesity might be an important risk factor for aberra-
tions associated with diminished optical quality in children.

Key words: childhood obesity; ocular Wavefront aberration; pupil size

OZET

Amacg: Calismanin amaci pupiller fonksiyonlar ve wavefront
aberasyonlarin cocukluk cagi obezitesi ile arasindaki iliskinin
arastinimasidir.

Materyal ve Metot: Bu vaka kontrol calismasinda 54 obez ¢ocuk
(viicut kitle indeksi =95 persentil), yas ve cinsiyet uyumlu 58 kisi-
lik kontrol grubu (viicut kitle indeksi <85 persentil) ile karsilastirial.
Wavefront aberasyonlar ile fotopik ve mezopik pupil boyutu OPD-
Scan Il [Pupillometer/Corneal Wavefront Analyser]; [ARK-10000
system (Nidek, Japan)] ile tespit edildi.

Bulgular: Fotopik pupil boyutlari obez cocuklarda kontrol grubuna
gére anlamli diizeyde kiiglikti (3,68+0,64 (2,61-6,09), 4,83+0,63
(2,94-6,26 mm, sirasiyla; p<0,001). Mezopik pupil boyutlar obez
cocuklarda daha bliylkti ancak fark anlamli degildi (6,88+0,58
(5,24-8,89), 6,65+0,77 (5,16-8,62) mm; p>0,05). Toplam optik abe-
rasyonlar obez cocuklarda anlamli diizeyde yiksekti (1,17+0,79,
0,88+0,47; p<0,01). Coma, trefoil ve toplam (st sira aberasyonlari
iceren diger blitlin aberasyonlar obez cocuklarda yliksek iken fark
istatistiksel olarak anlamii degildi.

Sonug: Bu calisma pupiller fonksiyon, toplam wavefront aberas-
yonlar ve obezite arasinda bir iliskiyi gbéstermistir. Bu veriler obe-
zitenin, cocuklarda azalmis optik kalite ile iliskili aberasyonlar icin
énemli bir risk faktérd olabilecegini gbstermistir.

Anahtar kelimeler: cocukiuk cagi obezitesi; oktiler Wavefront aberasyon; pupil
capi

Introduction

The universal rate of childhood obesity and over-
weight has increased especially in the last several
decades. The overall prevalence of obesity and over-
weight among children was 0.8% in 1975 but it is
reported as 5.6% in girls and 7.8% in boys in 2016".
Childhood obesity may cause coronary artery disease,
hyperlipidemia, atherosclerotic processes, diabetes
mellitus, systemic hypertension, musculoskeletal
system problems, some types of cancer, depression,
obstructive sleep apnea, and low quality of life’.
Childhood obesity also causes malfunctions in the
autonomic nervous system (ANS) .

Heart rate variability (HRV) is the basic and non-
invasive method to gauge autonomic activity and
related potential cardiac autonomic malfunction.
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Regarding the HRV values of obese and normal-
weight adults, there are many studies reporting vari-
ous results such as reduction in parasympathetic
activity, decline in both sympathetic and parasympa-
thetic pathways 7~'° and increase in sympathetic activ-
ity''"'?. The other method of assessing ANS functions
is pupillometry. Pupil size is supervised by the sym-
pathetic and the parasympathetic systems together'.
When the muscarinic receptors of the iris sphincter
muscle meet with acetylcholine, the parasympathetic
system becomes activated and causes miosis. On the
other hand, nor-adrenalin discharge from the neuro-
muscular junction leads to mydriasis as a result of the
sympathetic system. Briefly; the alterations in pupil
diameter in regards to a light flash depend on the
physiological balance between the parasympathetic
and sympathetic mechanisms®. Thus, pupillometric
measurements can reflect dysfunctions of ANS'®Y.
Pupillometry can be preferable because it’s noninva-
sive, cheap, and easy to apply.

Ocular wavefront aberrations (WF), described as the
diversion of light after it gets in the eye compared to
an optically ideal eye model causing blurry images and
diminished visual quality'®". Aberrations are subclas-
sified as low order aberrations that could be corrected
with spectacles/sphero-cylindrical lenses and high or-
der aberrations that could not.

As aberrations are closely related to pupil size, systemic
disorders causing alterations in ANS may lead to both
pupil and WF changes. The purpose of our case-con-
trol study is to explore the role of obesity on pupil sizes
and WF aberrations in children.

Material and Method
Fifty-four obese children (295th BMI percentile)

were compared with 58 age— and gender-matched
controls (<85th BMI percentile) *°. Overweight/
obese children were defined using age and gender-
specific nomograms. Children in the study group
had been obese for at least two years. All partici-
pants were prepubertal children. Diagnosis and fol-
low up examinations of obese children were held by
the department of pediatric endocrinology. Physical
examinations and laboratory analysis for all partici-
pants proved the absence of any underlying systemic
disease which might alter the autonomic and vascular
systems. Fasting glucose, insulin, ALT, AST, GGT
levels were analyzed and abdominal ultrasonogra-
phy were performed in the obese group to exclude

Kafkas J Med Sci 2021; 11(2):263-267

insulin resistance and hepatosteatosis. None of the
participants had been taking any medicine. Patients
with spherical refractive values between —1.0D and
+1.0D and astigmatic refractive values under 1.0D
were accepted as a subject for the study.

For both groups, mesopic and photopic and pupil
diameters, WF aberrations, were gauged by OPD-
Scan II [Pupillometer/Corneal Wavefront Analyser];
[ARK-10000 system (Nidek, Japan)]. It operates an
infrared detector to get an image and makes pupil-
lometric calculations. OPD-Scan assessments are
performed automatically. The first one is made dur-
ing mesopic status and the second one is during phot-
opic status. Poor quality measurements are ignored
if detected by an automated quality control system.
Measurements were taken between 1 and 3 pm after
15 minutes of rest. The pupil camera was utilized to
get images of both (non-dilated) eyes in a silent and
darkened room under two natural illumination status
(mesopic: 10 lux, photopic: 100 lux). In this study,
data of the right eyes were harvested for analysis. In
order to avoid data duplication bias because of sym-
metricity, only one (right) eye of each subject was
assessed.

This study was conducted on behalf of the permis-
sion of Gulhane Military Medical Academy Ethics
Committee (Y. ETIK KRL. : 1491-367-07), Turkey
and proceeded in harmony with international agree-
ments and the Declaration of Helsinki. Parents were
demanded to give informed consent after the proce-

dure had been explained.

Statistical Analyses

Statistical Package for Social Sciences (SPSS) software
version 15 was used to perform statistical analyses. To
detect if the variables were normally distributed or no,
they were analyzed by Shapiro-Wilk’s test. Independent
samples t-test or Mann-Whitney U test was utilized
depending on the result of the Shapiro-Wilk test. All
values were indicated as mean + standard deviation. A
possibility value of less than 0.05 was accepted as statis-
tically significant.

Results

The mean age was 8.524+0.88 (6-11) years in obese
children and 8.66+0.54 (6-11) years in the control
group (p=0.21). Obese group was consisted of 29
(53.7%) male/25 (46.3%) female children and control



group was consisted of 30 (51.7%) male/28 (48.3%)
female children (p=0.34) (Table 1).

In the obese group, mean photopic and mesopic pupil
sizes were 3.6840.64 (2.61-6.09) mm and 6.88+0.58
(5.24-8.89) mm respectively. In the control group,
mean photopic and mesopic pupil sizes were 4.83+0.63
(2.94-6.26) mm and 6.65+0.77 (5.16-8.62) mm re-
spectively. Photopic pupil sizes in the obese group
were significantly smaller, (Mann— Whitney -U test,
p=0.0001, ). Mesopic pupil sizes in the obese group
were bigger but this was not statistically significant

(p=0.20) (Figure 1).

The value of the central 3 mm root mean square (RMS),
which is a quality indicator of the OPD measurements,
was 0.2um. Total optical aberrations were significant-
ly higher in obese children (1.17+0.79, 0.88+0.47;
p=0.02). The other aberrations such as tetrafoil, trefoil,
coma, spherical, and total high order aberrations were
higher in obese children but these changes were insig-
nificant (Table 2) (Figure 2).

Table 1. Demographic characteristics of the control and obese groups

Demographic characteristics Control group Obese group

Age (years) 8.66+0.54 (6-11)  8.52+0.88 (6-11)
Sex
Male 30 (51.7%) 29 (53.7%)
Female 28 (48.3%) 25 (46.3%)
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Figure 1. Photopic and mesapic pupil sizes in obese and control groups of children.
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Figure 2. Comparison of total wavefront aberrations between obese and control groups.

Table 2. Photopic and mesopic pupil sizes and WF aberrations in obese and control groups of children.

Pupil sizes and WF aberrations Obese n=54

Photopic pupil size (mm)
Mesopic pupil size (mm)

3.68+0.64 (2.61-6.09)
6.88+0.58 (5.24-8.89)

RMS 1 (3 mm) 0.21+0.08
RMS 2 (5 mm) 0.34+0.21
Total 1.17+0.79
Tilt 0.44+0.29
High 0.37+0.15
T.coma 0.19+0.13
Ttre 0.22+0.12
T.4Foil 0.07+0.07
TSph 0.09+0.05
HiAstig 0.06+0.04

Control n=58 p
4.83+0.63 (2.94-6.26) <0.001*
6.65+0.77 (5.16-8.62) 0.20*

0.19+0.08 0.14*
0.31+0.14 0.96**
0.88+0.47 0.02 **
0.41+0.24 0.82**
0.33+0.10 0.32**
0.18+0.09 0.93**
0.20+0.08 0.81**
0.06+0.03 0.57**
0.09+0.06 0.26**
0.05+0.03 0.53*

* Independent samples t test. ** Mann-Whitney U-test.

RMS, root-mean-square values in microns are shown for a 3-mm and 5-mm pupil; Total, aberrations for the entire eye; High, higher-order aberration; T. Coma, total coma aberration; T.tre, total trefoil; T.4Foil,

total quadrafoil; T.Sph, total spherical aberration; HiAstig, higher order astigmatism.
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Discussion

Obesity is well-known to be related to ANS dysfunc-
tion in adults and children®'**'-2, There are several
studies about multiple pediatric disorders related to
ANF dysfunctions reporting remarkable pupillometric
assessments™~. Only Baum ' et al. used pupillometry
for pediatric obesity. They studied obese children and
adolescents in terms of ANS dysfunction by means of
quantitative pupillography analysis, HRV, and sympa-
thetic skin response. Unlike our results, they revealed
a significant negative correlation between mesopic pu-
pil size and BMI. But their study doesn’t include WF
aberrations.

Parasympathetic hypoactivity was reported in obese
children and adults in the majority of the previous
studies'**, So it is more likely to face mydriasis in
obese children due to relatively increased sympathet-
ic activity. But, the photopic pupil sizes were found
significantly smaller in the obese group in our study.
Our result may be attributed to the development of
cholinergic hypersensitivity of the iris sphincter mus-
cle to 100 lux light stimulus (photopic condition) 3'.
Supersensitivity is defined as the intensified function
of an effector tissue as a reaction to a stimulus after a
certain time of denervation. Physical denervation is
not imperative for cholinergic supersensitive behav-
ior of the cholinergic system. If there is any disinte-
gration along the pathway of the neural impulses, it
may lead to functional denervation and consequent
supersensitivity. Decreased synthesis or secretion of a
neurotransmitter from nerve terminals as well as de-
pressed afferent cholinergic impulse to the sphincter
muscle of iris under enhanced darkness may lead to
functional denervation®'.

Mesopic pupil sizes seemed bigger in the obese group
in our study. This may be attributed to parasympathet-
ic hypoactivity and relative sympathetic hyperactivity
in low-luminance conditions.

Total median WF aberrations in obese children were
significantly higher. The other aberrations includ-
ing trefoil, coma, tetrafoil, and spherical aberrations
were higher in the obese group though the difference
was not statistically significant. This could be influ-
enced by mesopic pupil sizes which were larger in
the obese group. It is well known that aberrations are
proportional to pupil size therefore; bigger pupil size
results in greater aberrations particularly in mesopic
conditions.

Kafkas J Med Sci 2021; 11(2):263-267

Our study has potential limitations. As pupillometry
is an indirect way of assessing the ANS imbalance; it
could be fortified by different techniques that check
ANS functions such as heart rate variability, pseudo-
motor axon reflex, urinary catecholamine levels, tilt
table test and skin conductance responses. The num-
ber of subjects was limited. Furthermore, our study
was conducted in a certain age range; so the results
could be more valuable for these ages. Pupillometric
readings reflect a moment of time; thus longer re-
cording time including night time may display more
precise results. Our study might have been more valu-
able if the influence of cognitive and emotional tasks
were added. Therefore, we suggest that further com-
prehensive studies should be carried out to enlighten
the role of obesity on pupil sizes and WF aberrations
in children

In conclusion; this study showed evidence of ANS dys-
function by pupillometry in obese children similar to
the previous studies?®-*. There seems to be an associa-
tion between obesity and pupillary function and WF
aberrations. Our study became original in presenting
the first comprehensive assessment of WF aberrations
in obese and healthy children. WF aberration altera-
tions in obese children might have been affected by the
increase of pupil size in mesopic conditions. These data
suggest that obesity may be an important risk factor for
aberrations associated with diminished optical quality
in children.
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ST Segment Yiikselmesiz Myokard infarktiisiinde Gensini
Skoru ile Elektrokardiyografik Frontal QRS-T Acisi

Arasindaki lliki

The Relationship Between Electrocardiographic Frontal QRS-T Angle and Gencini Score in
Non-ST Segment Elevated Myocardial Infarction

Sefa Giil, Giiney Erdogan, Osman Can Yontar, Ugur Arslan
Saglik Bilimleri Universitesi Samsun Egitim ve Avastirma Hastanesi, Kardiyoloji Klinigi, Samsun, Tiirkiye

ABSTRACT

Aim: Early risk stratification based on Gensini score plays a crucial
role to identify the need for early invasive strategy in patients with
NSTEMI. The predictive role of frontal QRS-T angle [f (QRS-T)] on
the atherosclerotic burden of coronary artery disease is less clear
in NSTEMI patients compared to STEMI patients. In this study,
we aimed to investigate the relationship between f (QRS-T) and
Gensini score in NSTEMI patients.

Material and Method: Total of 248 patients with the diagnosis
of NSTEMI transferred to coronary care unit were included in the
study. f (QRS-T) was calculated as the absolute value of the differ-
ence between the frontal plane QRS and T axes based on auto-
matic report of ECG machine. Gensini score was computed using
an Gensini score calculator by well-experienced two cardiologists.
The study population was divided into two groups based on the
low (<45), and high Gensini score (>45).

Results: Left ventricular ejection fraction was significantly lower
in the group with high Gensini score (46.1+8 vs. 53.3+7; p<0.001).
When the angiographic views was examined and revascularization
strategies were compared, it was detected that responsible lesion
was seen in LAD most frequently (p<0.001) and revascularization
was performed most frequently for LAD (P<0.001). The f (QRS-T)
angle, the primary endpoint of the study, were significantly higher
in the group with high Gensini score (54+47 vs. 84+54; p<0.001).
We determined that f (QRS-T) angle is an independent indicator
for high Gensini score, based on the univariate and multivariate
logistic regression analysis. Based on Receiver-operating charac-
teristic (ROC) analysis, finding f (QRS-T) angle higher than 61.5°’in
NSTEMI patients predicts patients with high Gensini score (>45)
with% 70 sensitivity and% 61 specificity.

Conclusion: In NSTEMI patients, f (QRS-T) has been found to be
a useful decision-making tool to predict Gensini score to assess
early invasive strategy.

Key words: frontal QRS angle; Gensini score; NSTEMI

OZET

Amac: Gensini skoruna dayal risk siniflandirmasi, ST Segment
Yiikselmesiz Myokard Infarktiisii (NSTEMI) hastalarinda erken revaski-
larizasyon ihtiyacini belirlemek icin dnemli bir rol oynamaktadir. Frontal
QRS-T acisinin [f (QRS-T)] koroner arter hastaliginin aterosklerotik ytiku-
ni 6ngérmedeki prediktif rolii, NSTEMI hastalarinda STEM| hastalariyla
kiyaslandiginda daha belirsizdir. Bu ¢alismada NSTEMI hastalarinda f
(QRS-T) acisi ve Gensini skoru arasindaki iliskiyi arastirmay amacladik.

Materyal ve Metot: Calismaya NSTEMI tanisiyla koroner yogun ba-
kimda takip edilen 248 hasta dahil edildi. f (QRS-T) acisi, EKG ciha-
zinin otomatik analizine gére frontal diizlemde QRS ve T dalgalarinin
eksenleri arasindaki farkin mutlak degeri olarak hesaplandi. Gensini
skoru, birbirinden bagimsiz olarak iki kardiyolog tarafindan bir Gensini
skor hesaplayicisi kullanilarak hesaplandi. Calismaya dahil edilen has-
talar dlistik Gensini skorlu (<45) ve yiksek Gensini skorlu (>45) olmak
lizere iki gruba aynidl.

Bulgular: Sol ventrikdl ejeksiyon fraksiyonu (LVEF) Gensini skoru ylik-
sek olan grupta anlamli derecede dlistik saptandi (46,1+8 vs. 53, +7;
p<0,001). Hastalarin anjiyografik gortinttleri incelendiginde sorumlu
lezyonun en sik LAD’de (P<0,001) oldugu, revaskularizasyon strate-
jileri kiyaslandiginda ise en sik LAD’ye (P<0,001) ydnelik revasklilari-
zasyon yapildigi tespit edildi. Calismanin primer sonlanim noktasi olan
f (QRS-T) acisi, Gensini skoru yliksek olan grupta anlamli derecede
daha yiksek saptandi (54+47 vs. 84+54; p<0,001). Tek degiskenli ve
cok degiskenli lojistik regresyon analizi sonucuna gére f (QRS-T) aci-
sinin yliksek Gensini skoru icin bagimsiz bir gésterge oldugunu tespit
ettik. Receiver-operating characteristic (ROC) analizine gére, NSTEMI
hastalarinda f (QRS-T) acisinin 61,5° (izerinde olmasi, yliksek Gensini
skorlu (>45) hastalan %70 sensitivite ve %61 spesifite ile 5ngérmek-
tedir (Sekil 1).

Sonug: NSTEMI hastalaninda f (QRS-T) acisinin, Gensini skorunu 6n-
gorerek erken invaziv girisim ihtiyacini degerlendirmek icin yararl bir
yéntem olabilecegi bulunmustur.

Anahtar kelimeler: frontal QRS-T agisi; Gensini skoru; NSTEMI
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Girig

ST elevasyonu olmayan miyokart infarktiisit (NSTEMI)
hastalarinda plak riiptiirii ve trombiis olusumuna sekon-
der koroner arter kan akiminin bozulmasi neticesinde
kardiyak iskemi ve miyokardiyal hasar meydana gelmek-
tedir. Meydana gelen miyokardiyal hasara bagl olarak
ventrikiil elektriksel heterojenitesinde artig olugmakta-
dir. Kardiyak enzimlerde artig meydana gelmesi, gogis
agrisinin devam etmesi tedavinin planlanmasinda ve
risk siniflamasinda 6nem arz etmektedir. Hastaligin sid-
deti mortalite ile iligkili oldugundan akut koroner send-
romda dogru ve erken teshis 6nemli rol oynamakeadur’.
Koroner arter hastaliginin siddeti koroner anjiografi ile
optimal olarak degerlendirilebilir. Koroner arter hastali-
ginin siddeti ve yayginhigini degerlendirmek icin bir¢ok
skorlama sistemi kullanilmaktadir. Gensini skorlama
sistemi, etkilenen epikardiyal damar saysi, etkilenen
damarin koroner aga¢ tizerindeki fonksiyonel konumu,
lezyonlarin agisi, kritik lezyonlarin siddetinin tizerinden
hastaligin siddetini hesaplamaya yarayan bir skorlama
sistemidir®.

Frontal QRS- T agist f (QRS-T), ventrikiil depolari-
zasyonunun (QRS dalgast) yonii ile ventrikiil repolari-
zasyonunun (T dalgast) yonii arasindaki a1 fark: ola-
rak tanimlanan, ventrikiil elektiksel heterojenitesinin
bir gostergesidir’. Frontal dizlemdeki QRS-T agisi,
12 derivasyonlu elektrokardiyografi cihazlarinin oto-
matik rapor kismindan kolaylikla olciilebilmekeedir®.
Koroner arter hastaligi olan hastalar tizerinde yapilan
caligmalarda anormal f (QRS-T) acisinin mortalite igin
bir gésterge oldugu belirlenmistir®. F (QRS-T) ile akut
koroner sendromun iligkisini gosteren ¢aligmalar bulun-
maktadir®. Yapilan caligmalarin biiyiik ¢ogunlugunda
NSTEMI kolunda STEMI koluna gore Gensini sko-
ru daha yiiksek tespit edilmisti. STEMI hastalarinda
Gensini skoru ile f (QRS-T) iligkisini aragtiran yayinlar
bulunmakta iken NSTEMI hasta grubunda Gensini
skoru ile f (QRS-T) iligkisini aragtiran ¢aligma bulunma-
maktadir. Calismamizda NSTEMI hastalarinda erken
invazif statejisinin belirlenmesine katki saglamak mak-
sadiyla f (QRS-T)’nin NSTEMI hastalar icin bir risk

belirteci olup olmadigini aragtirdik.

Materyal ve Metot

Calisma Popiilasyonu
Calismamiza Ocak 2019 — Mart 2020 arasinda Saglik

Bilimleri Universitesi Samsun Egitim ve Aragtirma
Hastanesi Kardiyoloji Klinigi'nde NSTEMI tanistyla
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yatist yapilip koroner anjiyografi yapugimiz 278 hasta
dahil edildi. NSTEMI tanisi 30 dakikadan daha uzun
stiren tipik anjinast olan, troponin-I seviyesi yiksek olan
(klinigimiz laboratuarinin kullanilan él¢iim kitinin po-
zitiflik sinirt >0,01 ng/ml) ve 12 derivasyonlu EKG de
herhangi bir derivasyonda ST segment elevasyonu ol-
mayan hastalar1 kapsamaktadir. Bilinen konjestif kalp
yetersizligi olan hastalar, perkiitan koroner girisim oyki-
st olanlar, koroner by-pass 6ykiisii olanlar, aktif enfeksi-
yonu olanlar, inflamatuar veya immiinolojik rahatsizlig:
olanlar, siroz, periferik arter hastaligs, kronik obstrukeif
akciger hastaligy, kronik bobrek yetersizligi olan hasta-
lar caligmamiza dahil edilmemigtir. NSTEMI tanust ile
interne edildikten sonra koroner angiografi yapilmayan
20 hasta ¢alismadan diglandi. Komplet veya inkomplet
sag veya sol dal blogu olan 10 hasta daha caligmadan
diglandiktan sonra ¢aligmaya 248 hasta ile devam edildi.
Caligmayerel etik kurul tarafindan onaylandive Helsinki
Bildirgesinin kurallarina uygun olarak uyguland:i. Tum
hastalardan yazili bilgilendirilmis onam alindu.

Elektrokardiyografi ve Ekokardiyografi

Tum hastalara koroner anjiyografi yapilmadan 6nce
supin pozisyonda 25 mm/s hizinda, 10 mm/s voltaj ile
12 derivasyonlu EKG (Nihon Kohden Corporation,
Cardiofax M Model ECG-1250, Tokyo, Japan) kayd:
alindi. Tum EKG ler tarayicida tarandiktan sonra kisisel
bilgisayarlara transfer edildi ve Adobe Photoshop yazi-
lim programu ile 400 kat buyuttldikeen sonra ¢ift kor
sekilde iki kardiyolog tarafindan incelendi. Frontal QRS
aksi ve T aks1, EKG cihazinin otomatik rapor kismindan
elde edildi. Bu agilar kontrol edildi. Frontal QRS-T agusy,
QRS akstile T akst arasindaki mutlak fark olarak tanim-
land: (frontal QRST agisi=QRS akst — T aks1). Eger
bu ag1 180%yi gegerse, mevcut ag1 360°den ¢ikarilarak
tekrar hesaplandi. Tim hastalara iki farkli kardiyolog ta-
rafindan birbirlerinden bagimsiz zamanlarda Amerikan
Ekokardiyografi Cemiyeti klavuzuna uygun olarak eko-
kardiyografi yapildr’. Sol ventrikiil ejeksiyon fraksiyonu

modifiye Simpson metodu ile hesapland.

Koroner Anjiyografi

Caligmaya uygun olan ve koroenr anjografi yapilmasini
kabul eden tim hastalara standart Judkins teknigi ile
(Siemens Axiom Artis Zee 2011; Siemens Healthcare,
Erlangen, Germany) femoral ve ya radial yoldan koroner
anjiografi yapildi. Tum anjiografik veriler iki kardiyolog
tarafindan bagimsiz sekilde incelendi. Koroner arter has-
taliginin yayginligi Gensini skoru ile hesaplandi. Gensini
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skoru lezyonun koroner agactaki yeri ve stenozun der-
cesine dayali olarak hesaplanmaktadir. Koroner arterler-
deki darlik derecesinin <%25 olmast 1 puan, %26-50
arasinda olmasi 2 puan, %51-75 arasinda olmasi 4 puan,
%76-90 arasinda olmasi 8 puan, %91-99 arasinda olma-
st 16 puan ve total okliizyon olmast ise 32 puan baz alina-
rak degerlendirildi. Darligin siddetine gore elde edilen bu
degerler her bir damarin koroner agagtaki pozisyonlarina
gore belirlenmis olan ve standart olan katsayi ile ¢arpild:
(Sol ana koroner lezyonu i¢in 5 puan, proksimal sol 6n
inen damar (LAD) ve sol sirkumfleks (LCx) arter i¢in 2,5
puan; orta sol inen arter lezyonu i¢in 1,5 puan; birinci di-
yagonal dal ve obtus marjinal dallar1 ve sag koroner arter
i¢in 1 puan; ikinci diyagonal ve sol sirkumfleks arter pos-
terolateral dal i¢in 0,5 puan) ve ¢ikan sonuglar toplana-
rak her bir hasta icin Gensini skor hesaplandi®. Hastalar
ortanca skor baz alinarak yiiksek ve diisiik skorlu olmak
tizere iki gruba béliindii.

Biyokimyasal Analiz

Her bir hastadan yaklagik 8 saatlik agliktan sonta ante-
kiibital venden periferik kan 6rnegi alindi. Alinan kan-
lardan tam kan sayusy, lipid profili, kardiyak enzimler,
karaciger fonksiyon testleri, bobrek fonksiyon testleri
ve kanama profili testleri caligildi.

[statistiksel Analiz

[statistiksel degerlendirme IBM SPSS Statistics 21
(Chicago, IL, ABD) paket program kullanilarak ya-
pildi. Verilerin normal dagilimini test etmek igin
Kolmogorov-Smirnov testi kullanildi. Grup verileri
arasindaki siirekli degiskenler ortalama + SD ve/veya
median (interquartile range) olarak ifade edildi ve
Mann-Whitney U veya Student t testleri kullanilarak
kiyasland1. Say1 ve yiizde olarak ifade edilen kategorik
degiskenlerin kiyaslanmasi ise ki-kare testi ile yapildu.
Gensini skoru ile diger siirekli degiskenler arasindaki
korelasyonu belirlemek i¢in Spearman korelasyon kat-
sayist kullanildi. Yitksek Gensini skorunun bagimsiz
prediktérlerini belirlemek igin ¢ok degiskenli lojistik
regresyon analizi yapildi. Frontal QRS-T agisinin op-
timum kesme degerini, giiven araligini belirlemek i¢in
receiver operating characteristic (ROC) analizi yapildi.
P degerinin 0,05’in altunda olmas: istatistiksel olarak

anlamli kabul edildi.

Bulgular

Caligmaya acil servisten NSTEMI tanisiyla koroner
yogun bakim tinitesine yatan ve koroner anjiyografi
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yapilan 248 hasta dahil edildi. Hastalarin temel de-
mografik ozellikleri Tablo 1'de, klinik ve laboratuar
bulgulari Tablo 2'de, koroner angiografik bulgulart
Tablo 3’te yiiksek ve disiik Gensini skorlu popiilasyon-

lar olarak gruplara ayrilmig sekilde 6zetlenmistir.

Hastalar ortanca Gensini skoruna gére her bir gruba
124 hasta olmak tizere iki gruba ayrildilar. Gruplar ara-
sinda cinsiyet ve hipertansiyon siklig1 goriilmesi agisin-
dan anlamli istatistiksel fark izlenmedi. Yag (67,1+11,8
vs. 62,7+11,4; p=0,03), sigara igme orani (92 (73 %)
vs. 62 (50 %); p=0,009] ve diyabet oran1 [90 (71 %)
vs. 52 (42,6 %); p<0,001]. Gensini skoru yiiksek olan
grupta istatistiksel olarak anlamli derecede yiksek
saptandi. Ote yandan sol ventrikiil ejeksiyon fraksi-
yonu (LVEF) ise Gensini skoru yiiksek olan grupta
anlamli derecede diisitk saptand: (46,148 vs.53,3+7;
p<0,001). Hastalarin laboratuar verileri kiyaslandi-
ginda hemoglobin (14,7+1,6 vs 12,1+1,3; p<0,001),
hematokrit degeri (42,7+7,1 vs. 35,246,1; p<0,001)
Gensini skoru yiiksek olan grupta anlamli olarak di-
stk 6lctiliirken, nétrofil (6,242,7 vs. 7,6+4,1; p=0,03)
degeri anlamli olarak ytiksek saptandi. Beyaz kiire, tire,
kreatinin, trik asit, lipit parametreleri, albumin, zirve
troponin seviyesi, lenfosit sayis1 ve notrofil/lenfosit
orant ise iki grup arasinda benzer saptandi.

Hastalarin  anjiyografik goriintileri incelendiginde
sorumlu lezyonun en stk LADde (P<0,001) oldugu,
revaskiilarizasyon stratejileri kiyaslandiginda ise en sik
LAD’ye (P<0,001) yonelik revaskiilarizasyon yapildi-
g1 tespit edilmistir. Hastalarin koroner yogun bakim
kabullerinde ¢ekilen elektrokardiyografilerinde elde
edilen verilerde kalp hizi (75+1 vs. 82+14; p=0,005)
Gensini skoru yiiksek olan grupta anlamli olarak yiik-
sek hizda saptandi. Caligmanin primer sonlanim nok-
tast olan frontal (QRS-T) acilar1 Gensini skoru yiiksek
olan grupta istatistiki olarak anlamli derecede daha

yiiksek saptandi (54447 vs. 84+54; p<0,001).

Receiver-operating  characteristic (ROC) analizine
gore, NSTEMI hastalarinda f (QRST) agisinin 61,5°
olmasi, %70 sensitivite ve %61 spesifite ile Gensinin
skorunun >45 olmasini belirledigi goriildi (Sekil 1).
Egri alunda kalan alan 0,681 olarak tespit edildi. Tek
degiskenli lojistik regresyon analizine gore yas, LVEF,
hemotokrit, infarke iligkili arter, sigara iciciligi, diabe-
tes mellitus, fQRST acist GENSINI skoru ile anlami
iligkili bulundu (Tablo 4). Cok degiskenli lojistik reg-
resyon analizine gore EF (OR: 0,866, 95 %CI: 0,797~
0,940, p=0,001), hematokrit (OR: 0,781, 95 %ClI:
0,691-0,883, p=0,001), DM (OR: 3,637, 95 %ClI:



Tablo 1. Calismaya alinan hastalarin demografik ve klinik ozelliklerinin karsilastiriimasi
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Temel Ozellikler Gensini <45 (n: 124) Gensini >45 (n: 124) P degeri
Yas, yil 62,7+11,4 67,1+11,8 0,03
Cinsiyet, Erkek (%) 85 (68,9 %) 80 (64,5 %) 0,61
Sigara (%) 62 (50 %) 92 (73 %) 0,009
Diabet (%) 52 (42,6 %) 90 (71 %) 0,001
Hipertansiyon (%) 94,6 (76,3 %) 98,5 (79,5 %) 0,72
EF (%) 53,3+7 46,1+8 0,001
Tablo 2. Calismaya alinan hastalarin laboratuar verilerinin karsilastiriimasi
Laboratuar Bilgileri Gensini <45 (n: 124) Gensini >45 (n: 124) p degeri
Hemoglobin (gr/l) 14,7+1,6 12,1+1,3 0,001
Hematokrit (%): 42,7+7,1 35,2+6,1 0,001
Beyaz kiire (10%/pL) 9,518+3,079 10,656+4,543 0,11
Platelet (10%/pL) 228+67 257+105 0,07
Ure (mgydI) 42,8+19,8 41,7+20,2 0,75
Kreatinin (mg/dl): 1,01+0,68 1,15+0,43 0,18
Urik asit: 5,9+1,6 6,3+1,8 0,38
LDL (mg/dl) 126+47 121+36 0,51
HDL (mg/dl) 43+9 419 0,55
Trigliserid (mg/dl) 169+101 163+120 0,76
Nétrofil: 6,2+2,7 7,6+4,1 0,03
Lenfosit: 2,2+0,9 2,1+19 0,74
Nétrofil/Lenfosit Orani: 42+49 6,2+7,1 0,07
Albumin: 3,8+0,4 3,6+0,5 0,16
Kalp hizi 751 82+14 0,005
Frontal QRS-T angle 5447 84+54 0,001
Tablo 3. Calismaya alinan hastalarin anjiyografik 6zelliklerinin karsilastirimasi
Anjiyografik Parametreler Gensini <45 (n: 124) Gensini >45 (n: 124) p degeri
Revaskiilarizasyon
PTCA % 112 (90,3) 74 (59,67) 0,001
CABG % 2(1,61) 50 (40,32)
Medikal Tedavi % 8(6,4) 2(1,6)
Sorumlu lezyon olan damar
LMCA % 0 10 (78,06) 0,001
LAD % 43 (34,67) 76 (61,29)
CX % 38(28,2) 22 (17,74)
RCA % 41 (33,06) 18 (14,51)
Tablo 4. Frontal QRS-T agisinin bagimsiz éngdrddirdiciiliiginii gosteren tek ve gok degiskenli lojistik regresyon analizi

p OR %95 Cl p OR %95 Cl
Frontal QRS-T agisi 0,001 1,731 1,243-3,517 0,001 1,443 1,093-3,114
Infarkttan sorumlu damar 0,004 2,895 1,394-6,011 0,12 2,411 0,795-7,318
Yas 0,039 1,034 1,002-1,067 0,557 0,986 0,943-1,032
EF 0,001 0,92 0,827-0,929 0,001 0,866 0,797-0,940
Hematokrit 0,001 0,769 0,700-0,844 0,001 0,781 0,691-0,883
Sigara iciciligi 0,009 2,706 1,276-5,740 0,558 1,431 0,432-4,744
DM 0,001 3,365 1,596-7,095 0,036 3,637 1,088-12,157
Nétrofil/lenfosit orani 0,089 1,067 0,990-1,149 0,902 1,005 0,925-1,093
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Sekil 1. Frontal QRS-T agisinin yiiksek Gensini skorunu éngdrdiirmedeki ROC
egrisi analizi.

1,088-12,157, p=0,036) ve frontal QRST agis1 (OR:
1,443,95 %CI: 1,093-3,114 p=0,001) GENSINI sko-
runun bagimsiz belirleyicisidirler (Tablo 4).

Tartisma

Bu ¢alisma NSTEMI hastalarinda Gensini skorlama
sistemine dayali olarak hesaplanan koroner arter ate-
rosklerotik hastalik yayginlig: ile £ (QRS-T) iligkisini
gostermektedir. Caligmamiz £ (QRS-T)’nin NSTEMI
hastalarin erken risk 6ngordirictligini degerlendir-
mek icin yapilmisur. Iki yiiz kirk sekiz hasta tizerinde
retrospeketif olarak yapilan ¢aligmamizin yapilan istatis-
tiki analizler sonucunda elde edilen temel sonucu ise
f (QRS-T)’nin NSTEMI hastalarinda Gensini skoru
i¢in bagimsiz bir gosterge oldugudur. Gensini skoru
arttikca f (QRS-T) agisinin genigledigini saptadik.
Bildigimiz kadariyla calismamiz NSTEMI hastalarin-
da f(QRS-T) acist ve Gensini skoru tizerinden koroner
arter hastaligini yayginlik ve ciddiyetinin degerlendi-
rildigi ilk ¢aligmadir. Bundan dolayt NSTEMI hasta-
larinda yiizey EKG den f (QRS-T) agisinin degerlen-
dirilerek erken invazif strateji ve tedavi ihtiyaci olan
hastalarin belirlenmesini saglamak ve tedavi planlama
yapmamiza olanak saglayacak kolay, pratik ve ucuz bir
tetkik olmast sebebiyle kullanigli bir yéntem olacagidur.
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NSTEMI akut koroner sendromlar icerisinde en sik
kargilagtigimiz klinik tablolardan biridir. Her ne kadar
NSTEMI hastalarinin hastane i¢i mortalite oranlar
STEMI lere nazaran diisiik olsa da alt1 aylik mortalite
oranlarinin benzer oldugu hatta dért yillik mortalite-
lerinin STEMIlere kiyasla iki kat daha yiiksek oldugu
caligmalarda gosterilmistir®. Koroner arter hastaligina
bagli olarak meydana gelen kalp yetersizligi, aritmi,
ventrikiil geometrik yapisinin bozulmasi sonucunda
olusan kapak hastaliklart NSTEMI hastalarinda prog-
nozu belirleyen temel faktorlerdendir. Bu sebeplerden
otiri NSTEMI hastalarinda akut fazda risk degerlen-
dirmesi ve yonetimi ile uzun vadeli takipleri 6nem arz
etmektedir. Gensini skor koroner arter hastaliginin
yaginlik ve ciddiyetini gostermekle birlikte hem kisa
hem de uzun donem kardiyovaskiiler riskleri belirmek-
te kullanilabilecegi saptanmigtir®. Ayrica yapilan bazi
caligmalarda NSTEMI hastalarinda %80 siklikta ¢ok-
lu damar hastaligr gorildiigiini ve STEMI hastalarina
nazaran ve koroner arter lezyonlarindaki kompleksite
oraninin daha yiiksek oranda oldugu tespit edilmis-
tir'®. Gensini skoru koroner anatomi hakkinda, damar
ve plagin morfolojik yapist hakkinda ve aterosklero-
tik lezyonun ciddiyeti hakkinda bilgi saglamaktadir.
Yapilan ¢aligmalarda, perkiitan koroner girisim yapilan
AKS hastalarinda Gensini skorunun bir yillik kardiyak
olim, miyokart infarktiisii ve hedef damar revaskiila-
rizasyonunun bagimsiz bir belirleyicisi oldugu goste-
rilmigtir'’. Her ne kadar Gensini skoru akut koroner
sendrom hastalarinda yaygin olarak kullanilan bagim-
siz prognostik bitr gosterge olsa da koroner anjiyogra-
finin invazif bir metot olmas: gibi bir dezavantaja da
sahiptir. Bu sebeplerden dolayr koroner arter hastali-
ginin yayginlik ve ciddiyetini degerlendirebilmek i¢in
daha kolay, daha ucuz, daha kullanisly, invazif olmayan
ve kisa siirede sonug elde edilebilen bir tetkike ihtiyag
duyulmakeadir.

EKG basit, invaziv olmayan, sonuca hizli ulagilabilen
bir tetkiktir. EKG deki ST segment anormallikleri ve
T dalga degisiklikleri miyokardiyal iskeminin eskiden
beri bilinen klasik gostergeleridir. QRS siiresinin de
kalp yetersizligi ve miyokardiyal iskemi igin alterna-
tif bir gosterge olabilecegi ispatlanmigtir'>". Frontal
(QRS-T) agist 12 derivasyonlu EKG den frontal
dizlemdeki QRS agis1 ile T dalga acist arasindaki
farkin hesaplanmasi ile elde edilen ve miyokardiyal
repolarizasyonu gosteren yeni bir EKG parametre-
sidir. Koroner arter hastaligina bagli olarak gelisen
iskemi durumlarinda miyokardin homojen depolari-
ze olan yapisinin kaybolmasi ve heterojen elekeriksel



yapinin meydana gelmesine bagli olarak f (QRS-T)
agisinda artig meydana gelir. Miyokardiyal repolari-
zasyon anormalliginin diger bir gostergesi olan uzay-
sal (QRS-T) agisinin hesaplanmasinin zor olmast ve
ileri bilgisayar programlari gerektiriyor olmast sebe-
biyle rutin olarak kullanilamamaktadir'®. Uzaysal
QRS-T agisinin aksine frontal (QRS-T) agis1 12 de-
rivasyonlu EKG cihazlarinin otomatik analiz kismin-
dan kolaylikla elde edilebilir ve uzaysal (QRS-T') agist
ile iyi bir korelasyon gostermektedir®. Biz de bu se-
beple ¢aligmamizda frontal (QRS-T) agist kullanmayi
tercih ettik. Normalde miyokardiyal depolarizasyon
ckseni ve repolarizasyon ekseninin yonleri daha ya-
kindir. Bu nedenle frontal (QRS-T) agisinin dar agilt
(<45°) olmasi beklenir?®,

Frontal QRS-T agist ile koroner arter hastalig: arasin-
daki iligki sadece hasta olan damar sayisi ve lezyonlarin
lokalizasyonu baz alinarak daha 6nce aragtirilmigtir. Bu
caligmalarda diizlemsel (planar) QRS agis1 90°den bii-
yiik olanlarda 90”den kiigiik olanlara kiyasla coklu da-
mar hastaligs sikhiginin daha yiiksek oranda oldugunu
tespit etmiglerdir'”. STEMI hastalariyla yapilan bagka
bir ¢aligmada f (QRS-T) acist 95,6”den biiyiik olan
hastalarda, 95,6°den kiiciik olanlara kiyasla ti¢ damar
hastaligi sikliginin daha fazla oldugunu tespit etmis-
lerdir'®. Ayni zamanda f (QRS-T) 295,6° olan grupta
proksimal damar hastalig: sikliginin daha fazla oldugu-
nu da saptamiglardir®.

Tam aksine Raposeiras-Roubin ve arkadaglari akut
Mllar1 da igine alan ¢oklu damar hastaligi olan ve LVEF
< %40 olan hastalar tzerinde yaptiklari ¢aligmada f
(QRS-T) ile koroner arter hastaligs arasinda anlamlt
bir iligki saptayamamiglardir®. Lown ve arkadaglarinin
yaptiklari ¢aligmada akut miyokart infarkeiisti sonras
LV sistolik disfonksiyonu gelisen hastalarin uzun do-
nem mortalitelerinin belirlenmesinde f (QRS-T) >90°
‘nin tistiinde olmasinin iyi bir gosterge oldugunu tespit
etmiglerdir. Yine ayni ¢alismada STEMI hastalarinda
primer perkutan girigim 6ncesi ve sonrasinda olgiilen
f (QRS-T) agisinin hastane ici mortalite degerlendir-
mesinde bir gosterge olarak kullanilabilecegini tespit
edilmigtir®.

Biz de 248 adet NSTEMI hastasi tizerinde yaptigimiz
aragtirmalarin ve ¢coklu degiskenli regresyon analizi so-
nucunda hematokrit seviyesi, frontal QRS-T agisi, di-
yabet ve LV ejeksiyon fraksiyonunun yiiksek Gensini
skoru i¢in bagimsiz gostergeler oldugu sonucuna
eristik. Bildigimiz kadartyla caligmamiz NSTEMI

hastalar1 tzerinde yapilan koroner aterosklerotik
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yayginlik ile £ (QRS-T) iligkisini inceleyen ilk calig-
madir. Caligmamizda NSTEMI hastalarinda Gensini
skoru 45’ten biiyiik olan icin f (QRS-T) kestirim de-
geri 61,5° olarak hesapladik. Dogan ve arkadaglar1 ¢a-
ligmalarinda ortalama f (QRS-T) degerinin NSTEMI
(100,5°+55,3°) STEMI hastalarina (81°, ortalama)
kiyasla daha yiiksek oldugunu, bununda NSTEMI
patofizyoloji ve kliniginin daha kompleks olmasiyla
iligkili oldugunu savunmuglardir’. Gensini skorunun
yitksek olmas ile saptanan artmig aterosklerotik yik
myokardiyal iskemiye sebep olmakta ve bunun sonu-
cunda da bozulmug depolarizasyon ve repolarizasyon
mekanizmalari ile miyokardiyal heterojenite artmak-
tadir. Artmis myokardiyal heterojenite ise f (QRS-T)
ile degerlendirilebilmektedir. Tim bu sonuglar ince-
lendiginde NSTEMI hastalarinda MI lokalizasyonuna
bakilmaksizin artmig f (QRS-T) agist ile miyokardiyal
hasar dokusu arasinda anlamli bir iliski oldugunu s6y-
leyebiliriz. Bundan dolay: yiiksek riskli olan NSTEMI
hastalarinda erken tani ve erken revaskiilarizasyon
onem arz etmektedir. Bu noktada yiiksek riskli hasta-
lar1 erken tanimamiza ve hastalara erken revaskiilari-
zasyon staratejisi planlamamiza yardimer olacak ucuz,
pratik, kullanigl bir yontem olan EKG tuzerinden f
(QRS-T) agisinin degerlendirilmesinin klinik pratikee

faydali olacagini diigiinmekeeyiz.

Calismamizin temel kisitliligs tek merkezli bir ¢aligma
olmast ve kisitl sayida hasta sayist ile yapilmis olmasi-
dir. Kardiyovaskiiler sonlanimlarinin eksik olugu, yeni-
den hastaneye yatis ve mortalite oranlari olmayigi diger
kisithiliklardir. Koroner anjiyografik degerlendirmenin
gorsel yorumlama ile yapilmasi da bir diger kisitlama
olmakla birlikte birbirinden bagimsiz olarak iki farkli
kardiyolog tarafindan degerlendirilerek kisitlilik gide-
rilmeye ¢aligilmistir. Caligmamizda uzaysal (spatial)
QRS-T agisinin degerlendirilmemis olmasi bagka bir
kisithilik olmakla birlikee frontal QRS-T degerlendir-
menin uzaysal QRS degerlendirmesine iyi bir alterna-
tif olarak kabul edilmis olmasi kisitlilig: giderekeedir.
Ayrica, koroner arter hastaliginin yayginlig ve ciddiye-
tinin gostergesi olan diger skorlamalar ile kargilagtirma
yapilmasi makelemize daha fazla katki saglayabilirdi.
Bu konuda, daha fazla hasta sayisi ile yapilan ve uzun
donem takiplerin yapildig: ileriye doniik ¢aligmalara
ihtiyac vardir.

Sonug olarak; frontal QRS-T acis;, NSTEMI hasta-
larinda Gensini skorunun gosterdigi gibi koroner ate-
rosklerotik yiikii bagimsiz olarak 6ngériir. Boylece er-
ken tani1 ve gerekli olan hastalara erken invaziv girisim
planlanmasina 6nemli katkilar sunabilir.
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ABSTRACT

Aim: Colorectal cancer (CRC) is one of the most common and
mortal diseases and prognostic factors have a crucial role in strati-
fying patients. We aimed to evaluate the importance of CDX2 ex-
pression, serum CEA level, and tumor sidedness in CRC patients.

Material and Method: Patients diagnosed with colorectal cancer
between September 2014 and December 2019 were included in
the study. Serum CEA level, primary tumor bias, CDX2 expres-
sion and other demographic characteristics were recorded as vari-
ables. All study analyzes were performed using SPSS version 22
statistical software (IBM Corporation).

Results: 152 patients with CRC were included, 64 (42.1%) of
patients were female and 88 (57.9%) of patients were male, the
median age of patients was 55 (range 18-93). The median sur-
vival of patients with serum CEA level <3.5ng/ml, and the patients
with CEA level >3.5 ng/ml was 35.1 and 26.6 months, respectively,
and the difference between groups was a statistically significant
(p=0.006). There was a positive correlation between disease stage
and serum CEA level, metastatic patients had higher serum CEA
level than non-metastatic patients (p=0.009). In terms of tissue
CDX2 expression, eleven patients (7.2%) had CDX2 expression
negative, 136 (89.5%) of patients had CDX2 expression positive.
The difference between OS rates of patients according to CDX2
expression status was not significant (p=0.7). Despite the longer
survival of patients with left-sided than right-sided, the difference
was not significant, the median OS was 67.6 and 29.7 months,
respectively (p=0.3). The median follow-up time was 24.1 months.

Conclusion: The serum CEA level was found as a clear prognos-
tic factor for CRC patients. Additionally, CDX2 expression positive
and left-sided primary tumors had longer survival as reported in
the literature. Also, our patient stratification model based on tumor
sidedness and serum CEA level obtained promising outcomes but
need to be confirmed by larger and prospective trials.

Key words: CDX2; CEA; colorectal cancer; serum, sidedness

OZET

Amac: Kolorektal kanser (KRK) en yaygin ve 6limclil hastaliklardan
biridir ve hastalarin siniflandirimasinda prognostik faktérler cok énem-
lidir. Bu calismada, KRK hastalarinda CDX2 ekspresyonu, serum CEA
diizeyi ve tiimor tarafliiginin énemini degerlendirmeyi amacladik.

Materyal ve Metot: Eyliil 2014-Aralik 2019 tarihleri arasinda hasta-
lik evresine bakilmaksizin kolorektal kanser tanisi alan hastalar dahil
edildi. KRK tanisi primer veya metastatik lezyondan elde edilen pato-
lojik doku bulgulari ile dogrulandi. Serum CEA dlizeyi, primer timdr
taraflihgi (sag taraf veya sol taraf), CDX2 ekspresyonu ve elde edilen
diger demografik ézellikler calisma degiskeni olarak kaydedildi. Tim
calisma analizleri SPSS stiriim 22 istatistik yazilimi (IBM Corporation)
kullanilarak yapilal.

Bulgular: KRK’li 152 hasta dahil edildi, 64 hasta (%42,1) kadin, 88
hasta (%57,9) erkek, ortalama yas 55 (18-93 yas) idi. Serum CEA
dlizeyi <3,5ng/ml olan hastalarda ve CEA dlizeyi >3,5 ng/ml olan
hastalarda ortalama sagkalim sirasiyla 35,1 ve 26,6 aydi ve gruplar
arasindaki fark istatistiksel olarak anlamliydi (p=0,006). Hastalik evre-
si ile serum CEA dlizeyi arasinda pozitif korelasyon vardi, metastatik
hastalarda serum CEA dizeyi metastatik olmayan hastalara gére
daha yliksekti (p=0,009). Doku CDX2 ekspresyonu agisindan, on
bir hastada (%7,2) CDX2 ekspresyon negatif, 136 hastada (%89,5)
CDX2 ekspresyon pozitif bulundu. CDX2 ekspresyon durumuna
gére hastalarin OS oranlan arasindaki fark anlamli degildi (p=0,7).
Sol tarafll hastalarin sag taraflilara gére daha uzun stire hayatta kal-
masina ragmen, fark anlamli degildi, medyan OS sirasiyla 67,6 ve
29,7 aydi (p=0,3). Ortalama takip siiresi 24,1 aydi.

Sonuc: Serum CEA dlizeyi, CRC hastalari icin belirgin bir prognostik
faktér olarak bulundu. Ek olarak CDX2 ekspresyonu pozitif ve sol ta-
rafli primer timérlerin literattirde bildirildigi gibi daha uzun sagkalimi
vardl. Ayrica, timor tarafliigi ve serum CEA dlizeyine dayanan hasta
siniflama modelimiz umut verici sonuclar elde etmistir, ancak daha
bliylik ve prospektif calismalarla dogrulanmasi gerekmektedir.

Anahtar kelimeler: CDX2; CEA; kolorektal kanser; serum; timor gelisim tarafi
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Introduction

Colorectal cancer (CRC) is one of the most common
and mortal diseases. According to the World Health
Organization GLOBOCAN database, CRC s the third
most commonly diagnosed cancer in males and the sec-
ond in females, and the incidence of the disease is higher
in males than in females'. There are diverse subtypes of
colorectal tumors such as carcinomas, neuroendocrine
neoplasms, hamartomas, mesenchymal tumors, lym-
phomas. Among carcinomas, more than 90 percent are
adenocarcinomas, however, other histologic types such
as neuroendocrine neoplasms, hamartomas, mesenchy-
mal tumors, lymphomas are relatively uncommon®
Adenocarcinoma is classified according to its histologi-
cal differentiation, and some of these histologic variants
carry prognostic significance. In this context, signet ring,
poorly differentiated, or undifferentiated carcinomas are
aggressive adenocarcinoma subtypes with a poor prog-
nosis®>. Immunohistochemistry (IHC) evaluation of
tumor tissue is done routinely by pathologists and gen-
erally used to provide clues to the origin. Among these
evaluations, cytokeratin 7 (CK7) and CK20 are used
routinely to evaluate metastatic adenocarcinoma of the
unknown primary site*. CK20 and CK7 are particu-
larly used for the differentiated diagnosis of a primary
colorectal malignancy from mucinous ovarian cancer’.
In addition to IHC for CK20 and CK?7, especially for
the colorectal origin, caudal type homeobox transcrip-
tion factor 2 (CDX2) is commonly used as a highly spe-
cific tissue biomarker for well-differentiated intestinal
epithelium. Therefore, there is a correlation between
lack of CDX2 expression and poorly differentiated ad-
enocarcinoma. The tumor tissues of around 7% -13%
of CRC cases don’t express CDX2 and these patients
have a worse prognosis'. Besides the aforementioned
parameters like pathologic stage, the histologic grade
of differentiation, and CDX2, serum level of serum
carcinoembryonic antigen (CEA) is a prognostic pa-
rameter in CRC. Elevated serum CEA levels have an
adverse impact on survival that is independent of tumor
stage'™'%. 'The investigations regarding prognostic fac-
tors for patients with colorectal cancer are ongoing and
a dynamic field. Recently accumulated data suggest that
the primary tumor site may be prognostic and predic-
tive of the benefit from the therapies'. Because primary
tumors that originate from the left and right sides of the
colon have different clinical and molecular features'.
However, the particular essential functions of the left
and right sides in the colon are not completely under-
stood and the researches that try to define the meaning

Kafkas J Med Sci 2021; 11(2):275-281

of sidedness are continuing®®. The aim of our study is to
evaluate the importance of CDX2 expression, serum
CEA level, and tumor sidedness in CRC patients and to

examine their prognostic values.

Material and Method

Patients

The patients who diagnosed with colorectal cancer re-
gardless of disease stage between September 2014 and
December 2019 were included. The diagnosis of CRC
was confirmed with pathological tissue findings ob-
tained from the primary or metastatic lesion. The inclu-
sion criteria were patients who had a diagnosis of CRC
based on histopathological or cytological findings, with
any stage of the disease, any level of serum CEA con-
centrations, adequate hematological and biochemical
parameters, and patients aged 18 years or older. Patients
were excluded if they had a different diagnosis other
than CRC. Patient stages were evaluated according to
the TNM staging system. Patients’ stages classified as
metastatic and non-metastatic due to the unbalanced
distribution of patients according to disease stages. The
patients’ treatment options had been discussed in our
interdisciplinary tumor boards and the treatment op-
tions have been suggested based on the most commonly
used guidelines. The conducted treatment options like
systemic cytotoxic treatment with/without biologic
agents, a tyrosine kinase inhibitor, and best supportive
care (BSC) were determined as study variables. Biologic
agents that applied with systemic cytotoxic chemother-
apy in the study were epidermal growth factor receptor
inhibitors (anti-EGFR) (panitumumab or cetuximab),
and vascular endothelial growth factor inhibitors (anti-
VEGF) (bevacizumab, aflibercept, and ramucirumab).
Additionally, regorafenib as sole tyrosine kinase inhibi-
tor had been used in beyond second-line treatment of
the disease. The survival of the patients was calculated
according to all variable that determined for the study
like serum CEA level, primary tumor sidedness (right
side or left side), gender, CDX2 expression, tumor dif-
ferentiation, recurrence status, and metastatic site (lung,
liver, peritoneum, and others). The distal third of the
transverse was adopted as the landmark for distinguish-
ing right-sided vs. left-sided cancers because this location
is known as the point that separating the midgut from
the hindgut'®. We created prognostic groups with serum
CEA levels and tumor sidedness and tried to better es-
timate of the patients’ survival. Prognostic group 1 was
composed of patients with right-sided primary tumor



and CEA level 23.5 ng/ml and prognostic group 2 was
composed of patients with left-sided primary tumor and

serum CEA levels <3.5 ng/ml.

Ethical Approval

Our study was designed and conducted according to the
Helsinki declaration. The study approval was obtained
from the Ethics Committee of the hospital.

Statistical Analysis
The overall survival (OS) was defined as the time from

diagnosis date to death or censorship; patients whose
follow-up were lost, they censored at the date they
were last known to be alive. OS for all patients calcu-
lated, and the effects of the determined variable on sur-
vival were calculated. Survival rates were estimated by
the Kaplan-Meier method, and the log-rank test was
used to compare OS rates between groups. The patient
characteristics and differences were compared between
those receiving different treatment options for CRC.
Categorical variables, number of patients and percent-
age of patients in each category were provided, and Chi-
Square test (X?) or Fisher’s exact test was used to test for
statistical differences between the determined groups.
The Cox proportional hazards model was used for uni-
variable and multivariable associations between survival
and the covariates. Hazard ratios (HRs) with 95% con-
fidence intervals (CIs) were calculated. All tests were
2-sided with a significance level of 0.05. Analyses were
performed using SPSS version 22 statistical software

(IBM Corporation, Somers, New York, USA).

Results

152 patients with CRC were determined who were treat-
ed or followed up at our hospital. Sixty-four (42.1%) of
patients were female and 88 (57.9%) of patients were
male, the median age of 152 patients was 55 (range 18-
93). The demographic and clinical characteristics of the
patients at baseline are listed in Table 1. The disease stage
of the patients according to the TNM staging system,
in a total of 110 patients, there were 69 (45.4%) CRC
patients classified as non-metastatic, 39 (25.7%) of pa-
tients classified as the metastatic stage, and 44 (28.9%)
of patients were not able to be classified. There was a
statistically significant difference between the median
overall survival of metastatic CRC patients according to
the subtype of chemotherapy and biologic agent which
were FOLFOX plus biologic agent and FOLFIRI plus
biologic agent, 33.6 months for patients treated with
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FOLFOX plus biologic agent, 13.4 months for patients
treated with FOLFIRI plus biologic agent (p<0.001)
(Figure 1). The patients were divided into two groups
according to their serum CEA level, the first group was
included the patients with serum CEA level <3.5ng/ml,
and the second group was included the patients with
CEA level >3.5 ng/ml. There was a statistically signifi-
cant difference between the median OS rates of the first
and the second groups, mOS rate was 35.1 and 26.6
months, respectively (p=0.006) (Figure 2). There was
a positive correlation between disease stage and serum

Table 1. Baseline demographic and clinical characteristics of the patients

Characteristics of the patients Percentage
Total patients (n) 152 100%
Median age of all patients 55 (18-93) 100%
Median age  Female 52 (19-93) 421%
Male 57 (18-90)  57.9%
Gender Female 64 42.1%
Male 88 57.9%
Tumor CDX2  Positive 136 89.5%
status Negative 1 7.2%
Not reported 5 3.3%
Prognostic ~ Group 1 32 21.1%
groups Group 2 13 8.6%
Not reported 107 70.3%
Tumor Left 86 56.6%
sidedness  piont 39 25.7%
Not reported 27 17.7%
Patient’s A 43 28.3%
blood type B 14 9.9%
AB 6 3.9%
0 44 28.9%
Not reported 45 29.7%
Disease Non-metastatic 69 45.4%
stage Metastatic 39 25.7%
Not reported 44 28.9%
The first-line  FUFA 2 1.3%
treatment  capecitabine 21 13.8%
FOLFOX 21 13.8%
CAPOX 18 11.8%
FOLFOX plus biologic agent 17 11.2%
FOLFIRI plus biologic agent 20 13.2%
Chemoradiotherapy 6 3.9%
Not reported 47 31%
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Figure 1. Survival analysis of metastatic patients according to FOLFOX or FOL-
FIRI with biologic agent.

CEA level, metastatic patients had higher serum CEA
level than non-metastatic patients (p=0.009). The mean
serum CEA level in non-metastatic and metastatic pa-
tients was 10.3 ng/ml and 227.8 ng/ml, respectively.
In tumor tissue, eleven patients (7.2%) had CDX2 ex-
pression negative, 136 (89.5%) of patients had CDX2
expression positive and 5 patients weren't reported. The
difference between OS rates of patients with CDX2 ex-
pression negative and positive was not significant, the
median OS rate was 28.5 and 58.8 months, respectively
(p=0.7) (Figure 3). Tumor sidedness in patients regard-
less of disease stage, despite longer survival of patients
with left-sided than right-sided, the difference was not
significant, the median OS was 67.6 and 29.7 months,
respectively (p=0.3) (Figure 4). We combined serum
CEA level with tumor sidedness to better estimate of
the patients’ survival, and the survival of patients with
left-sided tumor and serum CEA level <3.5 ng/ml as
prognostic group 1 was significantly longer than patient
with right-sided and serum CEA level >3.5 ng/ml as
prognostic group 2 (p=0.012) (Figure 5). The potential
factors determined with univariate analyses were further
entered into the Cox regression analysis which were
patient’s gender, serum CEA level, tumor sidedness, tu-
mor differentiation, IHC CDX2 expression, recurrent
status, prognostic groups, and tumor metastatic involve-
ment side (Table 2). We found three factors that statisti-
cally significantly had effects on the overall survival of
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Figure 2. Patients’ survival curve according to the serum CEA level.
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Figure 3. The survival curve according to tumor tissue CDX2 status.

the patients. These factors were serum CEA level, prog-
nostic group, and the disease recurrent status. The high-
er serum CEA level, prognostic group 2 which includes
patients with right-sided primary and serum CEA level
>3.5 ng/ml, and positive recurrence status increased the
mortality rate in the patients. Nevertheless, we could no
found a significant effect of gender, tumor sidedness, tu-
mor differentiation, IHC CDX2 expression and tumor
metastatic involvement side on survival. The median
time of follow-up was 24.1 months.
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Table 2. The Cox regression analysis of the factors and their effects on

Figure 4. Kaplan-Meier survival curve according to tumor sidedness.

Survival Functions Prognostic Group

- Left side and CEA less
10 ~han 3.5 ngiml
_Right side and CEA equal
or more than 3.5 ng/ml
Left side and CEA less
than 3.5 ngiml-censored
Right side and CEA equal
+~or more than 3.5 ng/ml-
censored

0.8

Cum Survival

0.4+

0.2+

T T T T T T
00 10.00 20,00 30,00 40.00 50.00
Months

Figure 5. Kaplan-Meier prognostic groups’ survival curve.

Discussion

In colon cancer, prognostic factors play a crucial role in
patients’ risk stratification and treatment options rec-
ommendation. In this context, several features which
include tumor stage, tumor grade, microsatellite insta-
bility (MSI), lymphovascular and perineural invasion,
molecular characteristics (KRAS, NRAS, BRAF, and
HER2), primary tumor sidedness have been used for
stratification and treatment algorithms in colon cancer
patients. In our study, we revealed the effects of various

survival

Parameters Hazard ratio (95% CI)¥ P value
Serum CEA level 2.69 (1.29-5.59) 0.008*
>3.5 ng/ml vs. <3.5 ng/ml

Right side vs. left side 1.44 (0.71-2.92) 0.3
Metastatic stage vs. 4.03 (2.08-8.88) <0.001*
non-metastatic stage

Prognostic group 2 vs. 4.36 (1.28-14.85) 0.02*
prognostic group 1

Male vs. female 1.18 (0.66-2.10) 0.6
IHC CDX2 status 1.17 (0.42-3.27) 0.7
negative vs. positive

Modarate diff. vs. Well diff. 1.83 (0.51-6.55) 0.3
Poor diff. vs. Well diff. 2.73(0.61-12.30) 0.2
Recurrent vs. non-recurrent 6.01 (2.56-14.10) <0.001*
Metastatic side, 0.62 (0.19-2.05) 0.4
lung vs. liver

Metastatic side, 1.12 (0.45-2.82) 0.8

peritoneum vs. liver

features of CRC patients on the course of the disease by
retrospective analysis. These features like serum CEA
level, primary tumor sidedness, disease stage, gender,
CDX2 expression, recurrence status, and metastatic
involvement side. We could not detect the significant
prognostic role of CDX2 in our CRC patient popula-
tion which has been clearly reported in patients with
carly-stage cancer in the literature. However, serum
CEA level was found as a clear prognostic factor in our
general patients’ population.

As a member of a caudally related homeobox gene
family, the CDX2 gene encodes intestine-specific
transcription factor (CDX2). Intestinal epithelial cells
need the CDX2 for growing and differentiation and it
is particularly expressed in the nuclei of intestinal epi-
thelial cells'*®. The CDX2 protein expression has been
evaluated as a potential prognostic factor in particular-
ly in CRC patients with stage II and III disease. In the
trial, CDX2-negative tumors were associated with a
lower rate of disease-free survival than CDX2-positive
tumors across independent data sets of the study. This
association was not confounded by other risk factors
that are known to affect survival rates among patients
with early-stage colon cancer, such as the primary
tumor invasion deepness and the number of lymph
nodes resected at the surgery. Additionally, the CDX2
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expression status has been associated with the benefit
of chemotherapy in early-stage colon cancer, and nega-
tive patients obtained more benefits from chemother-
apy than positive patients'®. However, the role of the
CDX2 expression in metastatic CRC remains unclear,
because of their poor prognosis, patients with stage IV
disease have not been particularly included in the ma-
jority of trials. Despite all these inadequacies, the rela-
tionship between CDX2 expression and metastatic co-
lon cancer patients has been evaluated in several trials,
and the prognostic effect of the expression reported as
an independent poor prognostic marker in these pa-
tient subgroups as well””. We analyzed the prognostic
effect of CDX2 in our colorectal cancer patients re-
gardless of the disease stage. In our study, we observed
to the median survival of patients with CDX2 expres-
sion positive tended to be longer than patients with
CDX2 negative as demonstrated previously.

There are increasing shreds of evidence about the prog-
nostic and predictive role of primary tumor sidedness
in patients with the metastatic stage of colon cancer.
The left and right sides of the colon have distinct clini-
cal and molecular characteristics that have affect tumor
behavior'>'*%, These distinct clinical and molecular
characteristics lead to prognostic and predictive dif-
ferences. In this context, the relationship between the
effectiveness of treatments specifically targeting EGFR
and VEGF pathways and the tumors sidedness has been
investigated®"?2. While left-sided RAS wild type (no
mutation) tumors are more sensitive to EGFR inhibi-
tors, right-sided tumors do not respond very well, pos-
sibly due to the higher frequency of BRAF mutations
and other different molecular features®. The incidence
rate of left-sided CRC is much more common than
right-sided, and approximately two-thirds of CRCs
are emerging from the left side of the colon*. In our
study, despite no statistical significance, the patients
who had left-sided tumors lived longer than patients
with right-sided tumors. In terms of primary tumor
location, left-sided tumors were more frequent than
right-sided tumors in our patient’s population, and
this was consistent with the literature. Additionally,
notwithstanding the no significant difference between
two different chemotherapy regimens, in our meta-
static patients, FOLFOX plus the biologic agent was
significantly better than FOLFIRI plus biologic agent.
However, it is not possible to interpret the superiority
of a chemotherapy regimen with this result due to the
unbalanced distribution of the tumor sidedness of the
patients and the difference of biological agents.
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Carcinoembryonic antigen (CEA) is a glycoprotein
and member of intracellular adhesion molecules pro-
duced in the epithelium of the large intestine to pro-
motes cellular aggregation?. As a biomarker, CEA
has been used for diagnosis, treatment and surveillance
in colorectal cancer patients, and elevated serum lev-
els of CEA have been associated with a worse progno-
sis”**. CEA has been reported to promote aggregation
of colon cancer cells and to facilitate tumor metasta-
sis”. The relationship between elevated baseline CEA
and the worse prognosis in patients with metastatic
disease has been clearly demonstrated by previous
studies®**'. In our patient’s population, we have clearly
reported serum CEA level as a prognostic factor, and
patients with lower serum CEA level had significantly
longer survival. Additionally, we stratified our pa-
tients according to tumor sidedness and serum CEA
level, patients with both low serum CEA level and the
left-sided tumor had significantly longer survival than
patients with right-sided and high serum CEA levels.
This stratification may help to better predict the sur-
vival of patients with colon cancer but needs to be
confirmed by studies with larger and balanced patient
distribution.

Our study has several limitations. Firstly, being retro-
spective makes it difficult to evaluate patients’ charac-
teristics effectively and reliably. Secondly, to define the
patients to two groups according to the disease stage
and not to determine the exact stage’s class makes it dif-
ficult to obtain accurate information about the survival
and prognosis of the patients, so in this sense, it is dif-
ficult to make inferences. Thirdly, Classification of all
biological agents (anti-EGFR (panitumumab or cetux-
imab) and anti-VEGF (bevacizumab)) applied to pa-
tients in the same group will make insufficient to show
the true effectiveness of these agents.

In conclusion, our study evaluated the importance of
tumor tissue CDX2 expression, serum CEA level, and
tumor sidedness and examined the prognostic values
of these factors in our CRC patient population. The
serum CEA level was found as a clear prognostic fac-
tor for CRC patients. Additionally, despite not statisti-
cally significant outcomes, patients with tumor tissue
CDX2 expression positive and left-sided primary tu-
mors had longer survival as reported in the literature.
Also, our patient stratification model based on tumor
sidedness and serum CEA level obtained promising
outcomes but need to be confirmed by larger and pro-
spective trials.
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ABSTRACT

Aim: Thyroid nodules are a common health problem, which is com-
mon in the community, and its rates of detection are increasing in
proportion to the increasing use of imaging methods. For this rea-
son, cytopathological classification of Bethesda has a very impor-
tant place for the differentiation of the cases that will be followed
in the clinical approach to the thyroid nodules and directed to the
operation. This classification system consists of 6 categories and
it is possible to put all thyroid nodules into one classification. We
aimed to evaluate the compliance in our center by retrospectively
examining the patients who underwent thyroid fine needle aspira-
tion cytology (FNAC) and subsequently operated surgically.

Material and Method: In our study, we included 425 patients who
were operated between 2014-2019 and who had undergone thy-
roid FNAC in the Diyarbakir Gazi Yasargil Training and Research
Hospital. Histopathological diagnoses of thyroid Bethesda class 4
(Follicular neoplasia/Follicular neoplasia suspicion) cases and cyto-
pathological diagnoses of cases diagnosed with papillary microcar-
cinoma and Hashimoto/lymphocytic thyroiditis were also evaluated.

Results: According to the Bethesda thyroid cytopathology classi-
fication, 53 of the cases were reported as nondiagnostic, 193 as
benign, 85 as Atypia of Undetermined Significance or Follicular
Lesion of Undetermined Significance (AUS/FLUS), 22 as suspi-
cious in terms of follicular neoplasia, 61 as suspicious in terms of
malignancy, and 11 as malignant cytology. 33 cases diagnosed
with thyroid papillary microcarcinoma, cytopathologically; 10 (31%)
were reported as AUS/FLUS, 7 (% 21) were non-diagnostic, 7 (%
21) were benign, 7 (% 21) were Suspicious for Malignancy, 1 (% 3)
were Follicular Neoplasm or Suspicious for a Follicular Neoplasm,
and 1 (% 3) was reported as malignant cytology. The diagnoses of
51 cases diagnosed with Hashimoto thyroiditis or lymphocytic thy-
roiditis in the cytology preparation are; benign 17 (33%), AUS/FLUS
16 (51%), suspicious of malignancy 11 (21%), nondiagnostic 4 (8%),
Follicular Neoplasm or Suspicious for a Follicular Neoplasm 2 (4%)
and malignant cytology 1 (2%).

Conclusion: In our study, our case rates are generally compat-
ible with the literature. However, we observed that papillary micro-
carcinomas may increase the false negative diagnosis rate, while
Hashimoto’s thyroiditis/Lymphocytic thyroiditis cases may increase
cases of AUS/FLUS and suspicious of malignancy cytology. In our
study with a single center, we think that the case should be evalu-
ated together with clinical, sonographic and laboratory findings in
these aspects, and that we can overcome this situation.

Key words: thyroid nodule; cytopathology; fine needle aspiration

OzET

Amagc: Tiroid nodlilleri, toplumda sik gériilen ve gériintiileme yén-
temleri arttikca insidantal saptanma oranlan da gittikce artan bir sag-
ik problemidir. Bu nedenle ki tiroid nodlillerine klinik yaklasimda takip
edilecek ve operasyona ydnlendirilecek olgularin ayrimi icin, sitopa-
tolojik Bethesda siniflamasi cok énemli bir yer tutmaktadir. Bu sinifla-
ma sistemi 6 kategoriden olusmaktadir ve tiroid nodlillerinin hepsini
bir siniflamaya koymak mimkdnddr. Biz calismamiza tiroid ince igne
aspirasyon sitoloji (liAS) yapilan ve sonrasinda cerrahi opere edilen
olgular retrospektif olarak inceleyerek, kendi merkezimizdeki uyumu
degerledirmeyi amacladik.

Materyal ve Metot: Calismamiza, SBU Diyarbakir Gazi Yasargil Egitim
ve Arastirma Hastanesinde, 2014-2019 yillan arasinda opera edilen ve
éncesinde tiroid lIAB uygulanan 425 olgu dahil ettik. Tiroid Bethesda
sinif 4 (Foliktiler neoplazi/Folikiiler neoplazi kuskusu) olgularinin his-
topatolojik tanilar ile papiller mikrokarsinom ve Hashimoto/lenfositik
tiroidit tanisi alan vakalarin sitopatolojik tanilan ayrica belirtilmistir.

Bulgular: Bethesda tiroid sitopatoloji siniflamasina gére, olgularin
53’0 yetersiz, 193’0 benign, 85°i énemi belirsi atipi/bnemi belirsiz
folikiler lezyon, 22’si folikiiler neoplazi acisindan kuskulu, 61°i ma-
lignite acisindan kuskulu ve 11°i malign sitoloji olarak raporlanmistir.
Histopatolojik olarak tiroid papiller mikrokarsinom tanisi alan toplam
33 olgunun ¢ogunlugu 10 (%31) 6nemi belirsiz atipi tanisi almis olup
siraslyla; yetersiz 7 (%21), benign 7 (%21), malignite agisindan kus-
kulu 7 (%21), folikiiler neoplazi kuskusu 1 (%3) ve malign sitoloji 1
(%3) tanilar almistir. Hashimoto tiroiditi ya da lenfositik tiroidit tanisi
alan toplam 51 vakanin sitoloji preparatinda aldigi tanilar sirasiyla;
benign 17 (%33), 6nemi belirsiz atipi 16 (%51), malignite kuskulu 11
(%21), yetersiz 4 (%8), folikiiler neoplazi kuskusu 2 (%4) ve malign
sitoloji 1 (%2)’dir.

Sonuc: Calismamizda, vaka oranlanmiz genel olarak literatir ile
uyumludur. Ancak papiller mikrokarsinomlarin yanlis negatif tani ora-
nini arttirabilecegini, Hashimoto tiroiditi/lenfositik tiroidit olgularinin
ise énemli belirsiz atipi ve malignite kuskulu sitoloji tanilarini arttirabi-
lecegi gbzlemlenmistir. Tek merkezle yaptigimi calismamizda sitolojik
tani veririken olgunun bu ydnlerden klinik, sonografik ve laboratuar
bulgulariyla birlikte degerlendirilmesi gerektigini béylece bu durumu
asabilecegimizi diisinmekteyiz.

Anahtar kelimeler: tiroid nodiil; sitopatoloji; ince igne aspirasyon
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Giris

Tiroid nodilleri toplumda sik goriilen saglik prob-
lemleri arasindadir, erigkin populasyonda prevelansi
%4—7'dir; ve bunlarin %5’i maligndir'. Tiroid kanser
orant Amerika Birlesik Devletlerinde son ti¢ dekatta
%300 artg ile en hizli artig gosteren kanser tiirii olarak
yer almaktadir®. Tiroid nodillerinin degerlendirilmesi
en bagta anamnez ve fizik muayene ile baglamaktadir.
Ayni zamanda TSH (tiroid uyarict hormon) seviyeleri
takip edilir ve ultrasonografi yapilir. Eger malignite ke-
sin olarak diglanamazsa ince igne aspirasyon sitolojisi

(IIAS) yapilir®.

Ancak uygulanan ultrasonografi gibi goruntilleme
yontemlerinin artmastyla birlikte, insidental nodiil sap-
tanma oranlart da artis gostermektedir®. Bir caligmada
insidental saptanan tiroid nodiillerinde, insidental
saptanmayanlara gore malignite oranlarinin daha faz-
la oldugu gosterilmistir ve insidental saptanan nodil-
lerin gortuntiileme yontemleri ile takibinin yapilmast
sonucuna varilmustir®. Insidental saptanan 1-2 cm bo-
yutlarindaki tiroid nodiillerinde ince igne aspirasyon
biyopsisi (IIAB) tanisal ve maliyet etkinligi agisindan
en etkin yontemdir®. Ince igne aspirasyon biyopsileri
hasta baginda, intraoperatif konsultasyon benzeri hizli
bir incelemeyle de degerlendirilebilmektedir. Bu yon-
temle hasta bag1 yeterlilik degerlendirilen bir caligmada
sitoloji yeterlilik oranlarinin arttug bildirilmekeedir?.

Tiroid [IAB’lerinde sitopatolojik bulgular ile vakala-
rin malignite potansiyelini belirlemek tizere Bethesda
sistemi uygulanmaktadir. Tiroid sitopatolojisi i¢in
olan Bethesda sisteminden 6nce, tiroid sitolojileri mer-
kezler arasinda farklilik gosteriyordu ve sitopatolojik
bulgularin klinik yansimasi ¢ok farkli idi’. Bethesda
sistemi, tiroid sitopatolojileri i¢in uniform, alt katego-
riye ayrilan bir raporlama sistemidir. Bu alt kategori:
1- Tanisal olmayan, 2- Benign, 3- Onemi belirsiz atipi
veya onemi belirsiz folikiiler lezyon, 4- Folikiler ne-
oplazi ya da folikiiler neoplazi kugkusu, 5- Malignite
acisindan kugkulu, 6- Malign seklindedir®. Bu sinifla-
madaki kategorilere gore klinik uygulama belirlenmek-
tedir. Tanisal yonden yetersiz ve 6nemi belirsiz atipi
kategorisinde sitoloji tekrari, benign kategorisi i¢in
klinik takip, folikiiler neoplazi kuskusu i¢in lobektomi
ve malignite kugkulu ve malign sitolojiler igin bilateral
total tiroidektomi 6nerilmekeedir’.

Bu calismada, tiroid IIAB sonrasinda tiroidektomi
operasyonu olan olgularda, Bethesda sistemine gore
sitopatolojik tanilarin, operasyon materyali ile uyumu
aragtirilmigtir.
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Materyal ve Metot

Calismamizda SBU Diyarbakir Gazi Yagargil Egitim
Aragtirma Hastanesinde, 2014-2019 yillar1 arasinda,
tiroid IIAB sonrasinda bilateral ya da unilateral
tiroidektomi uygulanan 425 olguda, tani uyumu
degerlendirilmigtir. Olgulara ait demografik veri-
ler patoloji raporlarindan elde edilmigtir. Caligmaya
tiroid ince igne aspirasyon sitolojisi sonrasindan
tiroidektomi operasyonu olan olgular dahil edilmis-
tir. Ayn1 nodiilden birden ¢ok islem yapilan vakalar-
da, operasyondan 6nceki en son tiroid ince igne aspi-
rasyon sonucu ¢aligmaya dahil edilmistir. Operasyon
materyalinde olgularin aldig1 nodiiler hiperplazi, kol-
loidal nodiil, hashimoto tiroiditi (kronik lenfositik
tiroidit) ve lenfositik tiroidit tanilar1 benign kategori-
sinde degerlendirilmigtir. Papiller karsinom, folikiiler
karsinom ve mediiller karsinom tanilar1 malign kate-
gorisinde degerlendirilmistir. Ayrica papiller benzeri
nitkleer 6zelikler gosteren papiller benzeri niikleer
ozelikler gosteren non invaziv folikiiler neoplazm
(NIFTP) tanist alan olgularin sitopatolojik olarak
aldigi tanilar ayrica belirtilmigtir. Bethesda sinif 4
“folikiiler neoplazi kuskusu” ‘nun operasyon materya-
linde aldig: tanilar ayrica degerlendirilmistir. Ayrica
operasyon materyalinde Hashimoto tiroiditi (kronik
lenfositik tiroiditi) ve papiller mikrokarsinom tani-
st alan olgularin sitoloji preparatlarinda aldig: tani
kategorisine ayrica bakilmigtir. Sonuglar SPSS 16.0
programinda degerlendirilmigtir. Sitoloji preparati-
nin patoloji sonucu ve operasyon materyali patoloji
sonuglarinin uyumu degerlendirilmigtir.

Calismamiz Diyarbakir Gazi Yagargil Egitim ve
Aragtirma Hastanesi etik kurulundan 03/07/2020 ta-
rihinde 497 numarali etik kurul onayini almistr.

Bulgular
Olgularin 363 (%85,4) ‘i kadin, 62 (%14.,6)’ si erkek-

tir. Ortalama hasta yag1 46'dir (minimum 19, maksi-
mum 92). Bethesda tiroid sitopatoloji siniflamasina
gore gore olgularin 53’ti yetersiz, 193’ benign, 85’i
onemi belirsiz atipi/6nemi belirsiz folikiiler lezyon,
22i folikiiler neoplazi agisindan kugkulu sitoloji, 61’1
malignite agisindan kugkulu ve 11°i malign sitoloji ola-
rak raporlanmigtir. Sitoloji preparatlarindaki tani ve
operasyon materyalindeki tani sayilar1 agagidaki tablo-

da gésterilmistir (Tablo 1).

Tablo 2'de, gosterildigi tizere Bethesda tiroid sitopato-
loji siniflama sistemine gore folikiiler neoplazi kugkusu
tanist alan toplam 22 olgudan alus: folikiiler adenom;
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besi folikiiler karsinom, yedisi papiller karsinom foli-
kiiler variant (FV) ve geri kalan dért olgu diger benign
kategorisinde degerlendirilmistir. Tiroid papiller mik-
rokarsinom tanisi alan toplam 33 olgunun ¢ogunlugu
10 (%31) 6nemi belirsiz atipi tanist almig olup sirasiy-
la; yetersiz 7 (%21), benign 7 (%21) ve malignite agi1-
sindan kugkulu 7(%21), folikiiler neoplazi kugkusu 1
(%3) ve malign sitoloji 1 (%3) tanilar almistir. Ayrica
Hashimoto tiroiditi ya da lenfositik tiroidit tanist alan
toplam 51 vakanin sitoloji preparatinda aldig: tani-
lar sirastyla; benign 17 (%33), 6nemi belirsiz atipi 16
(%51), malignite kugkulu 11 (%21), yetersiz 4 (%8),
folikiiler neoplazi kuskusu 2 (%4) ve malign sitoloji 1
(%2) seklindeydi (Tablo 3).

Tartisma

Tiroid nodillerinin siniflandirmasinda  kullanilan
Bethesda sistemi, alt sinif igeren, raporlama sekilleri

standartize edilmis, sitopatolojik bir siniflama sistemi
olup, her kategoride malignite risklerinin belirlenme-
si acisindan etkili bir yontemdir. Ayrica toplamda alt
sinif olmasi, tiim tiroid lezyonlarinin sitopatolojik ola-
rak kategorize edilebilmesi agisindan da 6nemlidir’.

Caligmamizda sitopatolojik olarak tanisal agidan ye-
tersiz tanist almig 53 vakanin 11 (%20)’i operasyon
materyalinde malign tanist almigur. Tiroid 2017
Bethesda siniflamasina gore tanisal yonden yetersiz
kategorisinin malignite risk oran1 %5-10’dur'®. Buna
gore bizim merkezimizde tanisal yonden yetersiz de-
gerlendirdigimiz olgularin operasyon materyalinde
malign ¢ikma olasilig: yiiksekeir. Yapilan bir metaa-
naliz ¢aligmasinda da, tanisal yonden yetersiz kate-
gorisindeki olgularin %16,8’inde histolojik olarak
malignite saptanmigtir ki buna gore de merkezimizde
yetersiz tani alan olgularimizin malignite riski yik-
sektir'®. Merkezimizde malign tanisi alan 11 olguya

Tablo 1. Tiroid Bethesda sitoloji siniflamasi ve operasyon materyal tanilarinin karsilastirmasi

Operasyon spesmeni

Benign Malign NIFTP Toplam

Tiroid Bethesda sitopatoloji siniflamasi Sinif 1 Sayi 42 11 0 53 (%12,5)
Sinif 2 Sayl 177 15 1 193 (%45,4)

Sinif 3 Sayl 59 26 0 85 (%20)

Sinif 4 Sayi 10 12 0 22 (%5,4)

Sinif 5 Sayl 21 37 3 61 (%14,4)

Sinif 6 Sayi 2 9 0 11 (%2,6)
Toplam 311 110 4 425 (%100)

Tablo 2. Bethesda sinif 4 olgularin histopatolojik tam sayi/oranlari

Tiroid Bethesta sitopatoloji sinif  Folikiiler adenom sayisi

Follikiiler Karsinom sayisi  Papiller karsinom folikiiler varyant Diger benign lezyonlar Toplam

4 6 5
Yiizde (%) %27,2 %22,7

7 4 22
%31,8 %18,1 %100

Tablo 3. Tiroid papiller mikrokarsinom ve Hashimoto tiroiditi/lenfositik tiroidit olgularinin sitopatolojik olarak Bethesda sinfilamasina gére oranlari

Bethesda tiroid sitopatoloji siniflamasi

Tiroid papiller mikrokarsinom

Hashimoto tiroiditi ve lenfositik tirodit

1 Sayl 7 (%21) 4 (%8)
2 Sayi 7 (%21) 17 (%33)
3 Sayi 10 (%31) 16 (%31)
4 Sayi 1 (%3) 2 (%4)
5 Say! 7 (%21) 11 (%22)
6 Say 1(%3) 1(%2)
Toplam 33 (%100) 51 (%100)

Kafkas J Med Sci 2021; 11(2):282-287



baktigimizda yedi tanesinin papiller mikrokarsinom
tanist aldigini saptanmugtir. Bu yedi olgunun altist ise
<5 mm olup, diger bir olgu ise 6 mm’dir. Bu durumda
bu olgularin yetersiz olarak tani alma sebebinin sito-
patoloji laboratuarimizin teknik alt yap1 yetersizlikle-
rinden kaynaklandigini distinebiliriz.

Benzer sekilde merkezimizde sitoloji preparatinda
benign tanist alip, operasyon materyalinde malign
tanist alan 15 (%7,8) olgu vardir. Literatiire bakti-
gimizda bu oran diger benzer ¢aligmalarda saptanan
%3,7 ve %5,6 oranlarindan yiiksektir'®!!. Zarif ve
ark’nin yaptigi calismada 128 benign tanist alan ol-
gunun histopatolojik incelemesinde 20’sinin malign
raporlandigini saptamiglardir. Bu ¢aligmadaki oran
%15,6 olup geriye yonelik bu 20 olguyu tekrar incele-
diklerinde vakalarin 12’sinin papiller mikrokarsinom
oldugunu gostermislerdir. Bu vakalari digladiktan
sonra yeniden hesapladiklarinda literatiirle uyumlu
sekilde %6 bulmuglardir'?. Elbistanli MS’nin'? yap-
ug1 caligmada ise sitolojide benign tanist alan 45 ol-
gunun 10’u malign saptanmigtir. Bu malign saptanan
vakalarin alusi papiller mikrokarsinomdur. Bizim
caliymamizda da malign tanisi alan 15 olgunun ye-
disi papiller mikrokarsinomdur ve bunlarin besi <5
mm’dir. Biz de bu vakalari ekarte edip yeniden de-
gerlendirdigimizde oranimiz literatiirle uyumlu ola-
rak %4 olmaktadir. Ancak bu durumda cok kiiciik,
ozellikle 5 mm’'den kii¢iik nodiillerde, 6rnekleme ye-
tersizligine bagli yanlis negatif tani olabilecegi akilda
tutulmalidir.

Caligmamizda Bethesda raporlama sistemi ile uyumlu
olarak Bethesda sinif 3 olgularda malignite riski %30
olarak saptanmisur. Bizim caligmamizla uyumlu olan
bagka bir ¢aligmada ise opere edilen Bethesda sinif 3

olgularin %26’s1 malign olarak raporlanmigtir'.

Sinif 4 olgularin Bethesda raporlama sistemine gore
beklenenden daha yiiksek malignite riski oldugu tespit
edilmigtir. Folikiiler neoplazm kugkusu olarak rapor-
lanan toplam 22 olgunun, 12’si malign olarak rapor-
lanmugtir. Operasyon materyalinde malign tanist alan
olgularin ise yedisi papiller karsinom folikiiler varyant,
besi minimal invaziv folikiiler karsinom olarak rapor-
lanmigtir. Geri kalan 10 olgunun ise alust folikiiler
adenom olarak raporlanmigtir. Literatiire baktigimiz-
da Bethesda sinif 4 olgularin malignite riski degis-
kenlik gostermektedir. Ornegin bir galigmada %50,
bagka bir ¢aligmada ise bu oran %79’dur'"">. Bethesda
kategori 4 olgularinin folikiler adenom veya folikiiler
karsinom olasilig1 vardir ve tedavisi lobektomi ya da
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hemitiroidektomidir. Biz ¢aligmamizda bu kategori
icerisinde, malign olarak yalnizca papiller tiroid kar-
sinomlarini ele aldigimizda, malignite oranimiz %31’
digmekeedir. Bu da Bethesda tiroid raporlama sistemi-
nin 6ngordigi malignite riski ile uyumludur.

Caligmamizda malignite kugkulu tanist alan olgularin
%60’1 maligndir. Bu oran da Bethesda sistemine gore
ongoriilen malingite riski ile uyumludur'®. Yang ve
ark/nin caligmasinda ise bu oran %65tir'. Bethesda
siniflamasinin 6n gortigii malignite riski ile uyumludur.
Ayrica malign sitoloji olarak raporlanan 11 vakanin
dokuzu (%81) papiller karsinom tanist almistir. Bagka
bir ¢aligmada 156 malign sitoloji tanist alan olgunun
152%si (%97) histopatolojik olarak malign tanist al-
muigtir. Benign raporlanan dért olgunun, tgi folikiler
adenom, biri hyalinize trabekiiler hiicreli timordir'’.
Bagka bir meta-analiz ¢aligmasinda malign sitoloji tani-
st alan olgularin, operasyon materyalinde malign tanisi
alma orani %98,6'dir’. Zarif ve ark/nin ¢aligmasinda
ise malign sitoloji tanist alan olgularin %100’ malign
tanist almigtur'. Yang ve ark’nin ¢aligmasinda malign
sitoloji tanist alan 276 olgunun, biri nodiler guatr
(%0,4), ticti folikiiler adenom (%1,1) tanist almugtir’®.
Bizim ¢alisgmamizda malign sitoloji tanist alip, benign
olarak raporlanan iki olgu vardir. Bu olgularin biri
Hashimoto tiroiditi tanist almig olup, digeri nodiiler
hiperplazi tanist almistir.

Caligmamizda saptanan malignite oranlari ile Bethesda
siniflama sisteminin malignite risk oranlari Tablo 4'te
gosterilmekredir.

NIFTP (papiller benzeri niikleer 6zelikler gosteren
non invaziv folikiiler neoplazm) terimi son zaman-
larda tanimlanan, daha konservatif bir yaklagimla
tedavi edilmesi gereken (tiroidektomi yerine lobek-
tomi gibi) ayni zamanda hastay1 kanser tanis: endige-
sinden uzak tutan bir tanimdir'®. NIFTP olgularinin
sitolojik olarak genellikle 6nemi belirsiz atipi, foli-
kiler neoplazi kuskusu ya da malignite kuskusu kate-
gorisinde yer aldig1 bilinmektedir'**. Sitopatolojik
olarak bu olgulara nasil tan1 verilmesi gerektigi konu-
sunda bir konsensus heniiz yoktur. Ancak NIFTP’yi
on gorebilecek bazi sitomorfolojik bulgular vardir.
Ornegin papiller niikleer 6zelliklerle birlikee kiigitk
folikiil yapilarinin olmasi ve gergek fibrovaskuler kor
iceren papiller yapinin ve psammon tipi kalsifikasyo-
nun izlenmemesi gibi'®. Bizim ¢alijmamizda toplam
dértadet NIFTP tanisi alan olgu vardir, bu vakalarin
3’ti malignite kugkulu, biri 6nemi belirsiz atipi sek-
linde raporanmustir.
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Tablo 4. 2017 Bethesda raporlama sistemine gére malignite risk yiizdeleri ve merkezimizdeki malignite oranlan karsilastirmasi

Tanisal kategori

Malignite riski (%)

Merkezimizdeki malignite oranlari (%)

Tanisal yonden yetersiz

Benign

Onemi belirsiz atipi/nemi belirsiz folikiiler lezyon
Folikiiler neoplazm ya da folikiiler neoplazi kuskusu
Malignite kuskulu

Malign

Caligmamizda Hashimoto ve lenfositik tiroidit
tanist alan olgularin sitopatolojik tanilari ayrica
degerlendirilmigtir. Hashimoto tiroiditi vakalarinin
cogunlugu sitopatolojik olarak benign tanist almig
olmakla birlikte, devaminda oransal olarak sirasiy-
la 6nemi belirsiz atipi ve malignite kuskulu tanila-
r1 gelmektedir. Bir ¢aligmada kolloidin az olmasi ve
onkositik hiicreler goriilmesi sebebiyle Bethesda ka-
tegori 3 tanist verilen olgularin %2’si lenfositik tiro-
idit olarak raporlanmigtir®. Bizim ¢aligmamizda ise
Hashimoto tiroiditi ve lenfositik tiroidit tanili olgu-
larin %31’i 6nemi belirsiz atipi tanist almisur. Yang
ve ark./nin ¢aligmasinda 52 6nemi belirsiz atipi tanist
alan ve opere edilen olguda vakalarin 14’tine (%26,9)
Hashimoto tiroiditi tanisi verilmistir. Yine ayn1 ¢alis-
mada 105 malignite a¢isindan kugkulu kategorisinde-
ki olgularin 4tinde (%3,8) Hashimoto tiroiditi tanis
verilmistir'®.

Sonug olarak, alt1 kategori iceren Bethesda siniflama-
s1, tiroid nodillerinin klinik yonetiminde faydalidir.
Bizim calismamiz genel olarak literatiir oranlar ile
uyumludur. Ancak ¢aligmamizda farkli olarak, pa-
piller mikrokarsinomlarin yanlig negatif tan1 oranini
arttirabilecegini, Hashimoto tiroiditi/lenfositik tiro-
idit olgularinin ise 6nemli belirsiz atipi ve malignite
kuskulu sitoloji vakalarini arttrabilecegini gozlem-
lemis bulunmaktayiz. Tek merkez olarak yaptigimiz
calismamizda sitolojik tani verirken olgunun klinik,
sonografik ve laboratuar bulgulariyla birlikte degerlen-
dirmesinin olguya daha dogru bir yaklagim saglayacag:-
n1 diginmekeeyiz.
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ABSTRACT

Aim: This study was conducted to examine the knowledge, at-
titude and practices of individuals aged 18 and over towards one
of the coronavirus outbreak COVID-19.

Material and Method: This cross-sectional study was carried out
by applying a questionnaire to individuals who were registered to
a family medicine unit in Adiyaman between 12 May and 10 July.
The study population consists of 1842 people registered in the
family physician unit. With 95% confidence interval, 50% preva-
lence, 0.5 margin of error, the number of people to be sampled
was calculated as 255. The questionnaire was applied through
face to face interviews. Averages were given with standard devia-
tions. y? and t test were used as statistical analysis method. The
p<0.05 was considered significant.

Results: The average age of participants included in the study
was 39.92+13.52 years and 63.0% were women. 84.3% were
married. The mean knowledge score of the participants was
found to be 5.68+1.71. In our study, the mean knowledge score
was significantly higher in men, employees, and those with an
associate degree or above (p<0.05). The average attitude score
of the participants was 2.40+0.78, and mean practice score was
12.17+1.17. The most known symptom in information ques-
tions was fever. If vaccination is available, 84.7% wanted to get
vaccinated.

Conclusion: The mean score of knowledge, attitude and prac-
tice of individuals about COVID-19 was lower than expected. The
mean score and attitude mean score were significantly higher in
men. Therefore training programs should be planned to increase
the knowledge level, positive attitudes and good practices of indi-
viduals in the struggle against COVID-19.

Key words: COVID-19; attitude; practice; outbreak

OzET

Amac: Bu calisma 18 yas ve Ulizeri bireylerin koronavirlis grubun-
dan olan COVID-19 salginina karsi bilgi, tutum ve uygulamalarini
incelemek amaciyla yapilmistir.

Materyal ve Metot: Kesitsel tipte olan bu calisma 12 Mayis
2020-10 Haziran 2020 tarihleri arasinda Adiyaman ilinde bir Aile
Hekimligi Birimine kayitl olan bireylere anket formu uygulanarak
yapilmistir. Aile Hekimligi Birimine kayitli olan 1842 kisi calismanin
evrenini olusturmaktadir. %95 gtiven araligi, %50 prevalans, 0,5
hata payi ile érnekleme alinacak kisi sayisi 255 olarak hesaplan-
mustir. Anket formu ylz ylize gériismeler yapilarak uygulanmistir.
Ortalamalar standart sapmalar ile birlikte verilmistir. Istatistiksel
analiz yéntemi olarak X2 ve t testi ve kullaniimistir. P<0,05 anlamli
olarak kabul edilmistir.

Bulgular: Calismaya dahil edilen katiimcilarin yas ortalama-
s1 39,92+13,52 yil olup, %63,0’1 kadindir. %84,3°t ise evliydi.
Katilimcilarin bilgi diizeyi ortalamasi 5,68+1,71 olarak bulunmustur.
Calismamizda bilgi puan ortalamasi erkeklerde, calisanlarda ve 6n
lisans ve (zeri egitim seviyesine sahip olanlarda anlamli olarak daha
ylksekti (p<0,05). Katilimcilarin tutum puani ortalamasi 2,40+0,78,
uygulama puani ortalamasi 12,17+1,17 idi. Bilgi sorularinda en ¢cok
bilinen semptom atesti. Asi olmasi durumunda %84,7’si asi yaptir-
mak istiyordu.

Sonug: Bireylerin COVID-19 hakkinda bilgi dlizeyi, tutum ve uy-
gulamalari beklenenden dusikti. Erkeklerde bilgi puan ortalamasi
ve tutum puan ortalamasi anlamli olarak daha yliksekti. Bu ylizden
bireylerin COVID-19 ile miicadelede bilgi diizeyini, olumlu tutum ve
uygulamalarini artiracak egitimler yapilimalidir.

Anahtar kelimeler: COVID-19; tutum; uygulama; salgin
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Introduction

Coronaviruses are enveloped, positive single-strand-
ed RNA viruses that infect both animals and hu-
mans’. Human infections are known to cause diseases
ranging from the common cold to the Middle East
Respiratory Syndrome (MERS) and Severe Acute
Respiratory Syndrome (SARS). The new corona-
virus (SARS-CoV-2) was detected first time with a
case report in Wuhan city China in December 2019
and causing COVID-19 disease. Detailed researches
have revealed that SARS-CoV transmitted to people
from Musk cats in China in 2002 and MERS-CoV
from dromedary camels in Saudi Arabia in 2012. The
animal source of SARS-CoV-2 has not been identi-
fied yet. It is emphasized that some of the first hu-
man infections were caused by a live animal market
in China’. Studies to date show that the virus causing
COVID-19 is mainly transmitted through respira-
tory droplets®.

The confirmed cases of COVID-19 varied from mild
symptoms to severe disease conditions and death.
Symptoms can include fever, cough, and shortness of
breath. The Centers for Disease Controland Prevention
(CDC) believe that symptoms of COVID-19 may ap-
pear 2 to 14 days after exposure. This information is
based on the incubation time of the MERS-CoV virus
previously determined®. Standard recommendations to
prevent the spread of infection includes regular hand
washing, maintaining the physical distance at least 1
meter, avoiding touching eye, mouth and nose and re-
spiratory hygiene”.

Following the advice of the Emergency Committee on
January 30 2020, World Health Organization General
Director has declared the outbreak of novel corona-
virus (2019-nCoV) a Public Health Emergency of
International Concern®. World Health Organization
General Director stated in media briefingon 11 March
2020 that COVID-19 could be described as a pan-
demic®. At the Situation Report-158, published by
WHO on 26 June 2020, 9 473 214 cases and 484 249

deaths was reported worldwide’.

It is thought that the knowledge, attitude and prac-
tices of the public have an important effect on taking
preventive measures and closing the gap in providing
health information. Weak attitudes and bad practices
related to the information gap, has a negative effect on
disease prevention and control and contributes to an
increased risk of infection during mass meetings®.
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The COVID-19 pandemic, like other pandemics,
causes significant increases in morbidity and mortal-
ity, damaging the economy through many channels.
It causes individual practice changes, such as fearful
avoidance from workplaces and other public gathering
areas. It causes social and political negative effects’.

This study was conducted to examine the knowledge,
attitude and practice of individuals aged 18 and over

against the COVID-19 outbreak.

Material and Method

This study, which is a cross-sectional type, was car-
ried out between the dates of 12 May and 10 July
2020 in the population of family medicine unit-81 of
Adiyaman, aged 18 and over. According to the data of
Adiyaman Provincial Health Directorate the registered
1842 people aged 18 and over in the family medicine
unit-81 constituted the study population of the study.
In determining the number of people to be sampled,
the formula n=Nt’pq/d* (N-1) + t’pq was used and
the number of people to be sampled was calculated as
254 with 95% confidence interval, 50% prevalence and
0.5% deviation.

The questionnaire was prepared after literature re-
view®!. The questionnaire had 8 questions regarding
knowledge, 5 questions regarding attitude and 7 ques-
tions regarding practices. Assessment was made by giv-
ing one point to each correct answer about knowledge
and attitude, and giving 2 points to always option, 1
point to sometimes option and 0 point to never option
about practices Knowledge questions were evaluated as
total 8 points, attitude questions were evaluated as to-
tal 5 points and practices related questions were evalu-
ated as total 14 points.

Inclusion criteria were determined as being 18 years
of age and over and accepting to participate the study.
People included in study was 254, determined by us-
ing random numbers table from the study population.
Then, people were called by phone and invited to the
family health center. Participation in the survey was
voluntary, after giving information and signing the
consent form it was applied in the waiting area in front
of family health center outdoor. The questionnaires
were applied by face-to-face interviews by the respon-
sible researcher, after obtaining the ethics commit-
tee approval dated 20.04.2020 no: 2020/5 from the
Adiyaman University Ethics Committee with permis-
sion of ministry of health.

Kafkas J Med Sci 2021; 11(2):288-294
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Table 1. Some socio-demographic characteristics of participants and the
distribution of the resources of the knowledge about outbreak

Variables Numbers  Percentage
Age <30 68 26.8
>30 186 73.2
Gender Male 94 37.0
Female 160 63.0
Maritial status ~ Married 214 84.3
Single 40 15.7
Education level  Uneducated 23 9.1
Primary school 67 26.4
Secondary school 44 17.3
High school 48 18.9
Associate degree/university 72 28.3
Employment Yes 85 33.5
No 169 66.5
Source of Television 224 88.2
information Internet 24 9.4

The data obtained were recorded in the SPSS 22 pro-
gram, error checks, tables and statistical analyzes were
made through this program. Averages are given with
standard deviations. y* and t test were used as statistical
analysis method. “p<0.05” was considered significant.

Results

The average age of the participants is 39.92+13.52 years
and 63.0% are women. Of them 84.3% are married. Of
the participants 28.3% are associate degree-university
graduates and 66.5% do not work in any job (Table 1).
In our study, the frequency of those who heard that the
outbreak was 97.6%, the frequency of those who knew
the name of the outbreak was 81.5%, the frequency of
those who knew the city where the outbreak first ap-
peared was 35.0%, the frequency of those who knew
the incubation period was 47.2%, the frequency of
those who knew that it could be transmitted from per-
son to person was 95.7% and the frequency of those
who knew the possibility of transmission from animal
to person was 71.3%. The majority of the participants
(88.2%) stated television broadcasts as a source of in-
formation (Table 2).

When the answers of the participants to the questions
about the attitudes are evaluated; the frequency of
those who considered to be dangerous was 96.9%, the
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frequency of those who thought that the epidemic was
preventable was 68.1%, the frequency of those who
thought that education might decrease the probabil-
ity of transmission 77.6%, the frequency of those who
thought that it would affect the economy negatively
was 92.9% and the frequency of those who would like
to have vaccination was 84.7% (‘Table 3).

In order to measure the practices of the participants to-
wards preventing the epidemic, the frequency of practice
was questioned as “always, sometimes, never” options.
“Always” option was preferred the most in all questions
posed. This frequency is 94.1% for hand washing prac-
tice, 49.6% for physical distancing practice, 46.5% for
avoiding touching the eyes, mouth and nose, 87.8% for
closing the mouth and nose while coughing and sneez-
ing, 96.4% for the not using the napkin again, 91.0%
for mask-wearing practice and 79.5% for avoiding con-
sumption of raw or undercooked foods (Table 4).

In our study, the mean knowledge score was significantly
higher in men, employees, and those with an associate
degree or above (p<0.05). Although not significant, it
was high in the group over 30 years old and those who
showed internet use as a source of information. In our
study, the mean attitude score was high, although not
significant, in men, employees, over 30 years of age, and
those who showed internet use as a source of informa-
tion. In our study, the mean score of practice was high in
women, those who do not work in any job, those with an
associate degree and above education level, in the group
over 30 years of age and those who showed internet use
as a source of information (Table 5).

Discussion

The main source of information about outbreak is tele-
vision in our study. Its observed in a similar study that
main source was television'® and in some others it was
internet'"*. It is thought that these different results
may result from the socio-economic and socio-cultural
differences of the residents of the country.

When the responses given to information questions are
analyzed according to gender, the level of knowledge of
men is significantly higher in “which city the outbreak
originated” and “the incubation period” questions. In
other information questions, although the answers giv-
en by men are high, they are not significant. The most
known symptom in both sexes was fever. This has been
evaluated as a parallel result of the fever being the most
common initial symptom".



Table 2. Answers given by participants to information questions about the outbreak and their distribution by gender
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Total Male Female
Knowledge questions n % n % n % Test and p value
Name of outbreak Knows 248 97.6 81 86.2 127 79.4 X2=1.844
p>0.05
Doesn’t know 6 24 13 13.8 33 20.6
Which city outberak originated? Knows 89 35 48 51.1 4 25.6 X2=16.83
p<0.001
Doesn’t know 165 65 46 48.9 119 74.4
Fever Yes 226 89 86 91.5 140 87.5 X2=0.961
p>0.05
No/no idea 28 11 8 8.5 20 12.5
Cough Yes 189 74.4 74 78.7 115 71.9 X2=1.458
p>0.05
No/no idea 65 25.6 20 20.3 45 28.1
Breathing difficulties Yes 189 744 71 75.5 118 73.8 X2=0.099
p>0.05
No/no idea 65 25.6 23 245 42 26.3
Incubation period knows 120 47.2 53 56.4 67 41.9 X2=5.000
p<0.05
Doesn’t know 134 52.8 4 43.6 93 58.1
Transmission from human to human  Yes 243 95.7 90 95.7 153 95.6 X2=0.002
p>0.05
No/no idea 11 43 4 4.3 7 4.4
Transmission from snimal to human Yes 181 71.3 71 75.5 110 68.8 X2=1.330
p>0.05
No/no idea 73 28.7 23 24.5 50 31.2
Total knowledge score Mean + SD 5.68+1.71 6.10+1.58 5.44+1.75 1=0.788
p<0.05
Table 3. Attitudes of participants towards the outbreak of COVID-19 and their distribution by gender
Total Male Female
n % n % n % p value
Is it dangerous?
Yes 246 96.9 91 96.8 155 96.9 X2=0.001
p>0.05
No/no idea 8 3.1 3 3.2 5 341
Is it preventable?
Yes 173 68.1 68 72.3 105 65.6 X2=1.229
p>0.05
No/no idea 81 31.9 26 27.7 55 34.4
Can be decreased by education?
Yes 197 77.6 79 84 118 73.8 X2=3.604
p>0.05
No/no idea 57 22.4 15 16 42 26.2
Does it effect world economics negatively?
Yes 236 92.9 91 96.8 145 90.6 X2=3.438
p>0.05
No/no idea 18 7.1 3 3.2 15 9.4
Do you vaccinate if present?
Yes 215 84.7 78 83 137 85.6 X2=0.319
p>0.05
No/no idea 39 15.3 16 17 23 14.4
Attitude score (mean = SD) 2.40+0.78 2.45+0.72 2.37+0.082 t=1.827
p>0.05
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Tablo 4. Practices of participants towards preventing the COVID-19 outbreak

Always Sometimes Never
Practice questions n % n % n %
Hand washing 239 941 15 59 0 0
Social distancing 126 49.6 111 43.7 17 6.7
Avoide touching eyes, mouth and nose 118 46.5 111 43.7 25 9.8
Covering mouth when coughing and sneezing 223 87.8 23 9.1 8 3.1
Not to use napkin again 245 96.4 7 2.8 2 0.8
Wearing mask 231 91 1 43 12 47
Avoid consuming raw or undercooked animal products 202 79.5 47 18.5 5 2
Tablo 5. Comparative evaluation of the participants’ knowledge, attitude and practice scores
Knowledge Atitude Practices
score test score test score test
Age
<30 5.57+1.62 t=0.136 2.32+0.88 t=4.47 12.00+1.59 t=1.119
>30 5.73+1.75 p>0.05 2.43+0.74 p>0.05 12.24+1.84 p>0.05
Gender
Male 6.10+1.58 t=0.788 2.45+0.72 1=1.827 12.01+1.92 t=1.585
Female 5.44+1.75 p<0.05 2.37+0.82 p>0.05 12.27+1.68 P>0.05
Education
High school and below associate 5.42+1.79 1=8.227 2.40+0.79 1=0.155 12.13+1.87 1=2.095
Degree/university 6.36+1.28 p<0.001 2.40+0.78 p>0.05 12.27+1.50 p>0.05
Employment
Yes 6.38+1.38 t=3.597 2.44+0.73 t=1.510 12.07+1.52 t=1.962
No 5.33+1.76 p<0.001 2.38+0.81 p>0.05 12.23+1.89 p>0.05
Source of information
Television 5.74+1.61 t=2.061 2.39+0.79 1=0.00 12.23+1.71 t=0.112
Internet 6.16+1.27 p>0.05 2.41+0.77 p>0.05 12.08+1.66 p>0.05
Total score 5.68+1.71 2.40+0.78 12.17+1.17

When questioned whether or not they will get vac-
cinated if vaccine is available, the frequency of par-
ticipants rejecting vaccination or unsure about getting
vaccinated was 15.3%. In other study done by an on-
line survey both in Turkey and UK, 34.0% of the par-
ticipants in Turkey was rejecting vaccination or unsure
about getting vaccinated. It has been thought that a rel-
atively high level of vaccination desire may result from
the difference of the study population. In the study
analyzing 38 studies which are examining attitudes
towards vaccines, concerns about reliability and side
effects were among the primary causes of hesitation
against vaccines”. In another study, it was observed
that even health care professionals was unsure about
vaccination, 35% of healthcare professionals in study
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population preferred to wait for extensive community
experiences before recommending a new vaccine'.

When the average age and the information score were
compared, the mean score below the age of 30 was
found to be lower but it was not significant. Similar
results were obtained in a study of COVID-19 for
healthcare workers and in another study with MERS
for healthcare workers'*!”. When the knowledge score
was examined according to gender, it was observed that
the information score of men was significantly higher
than women (p<0.05). In a study conducted in China,
it was observed that women had significantly higher
knowledge'®. In two different studies conducted for
health workers with MERS was observed to have a
higher level of knowledge of the male'”!". Considering



these different results, these result in our study was
thought to be result of the male dominant culture in

Turkey.

The knowledge score of associate degree/university
graduates was significantly higher than that of high
school and below graduates (p<0.01). A similar study
in Covid-19 in China showed a parallel relationship
between education level and knowledge level®. And in
a study conducted in Northern Thailand, the level of
knowledge was found higher in those who had a higher

education level™®.

The knowledge score was higher in employees than
the ones who are not working in any job (p<0.001).
In a similar study, the knowledge score was higher
among the employees'®. It was thought that this result
obtained in the employees may be due to the fact that
these people feel more at risk due to the fact that they
encounter other people more and therefore they need
to be informed about the epidemic.

The knowledge score of the participants who stated
the internet as the source of information was higher
than those who stated the television as the source of
information, but it was not significant. In a similar
study, when the information source and the average
score were compared, the knowledge score was found
to be higher in those who stated internet as source of
information'.

It was observed that participants over the age of 30
had a higher attitude score but it was not significant.
As similar, in two other studies related to COVID-19,
under 30 years of age had the lowest attitude score
average'®1°,

In the attitude questions posed to the participants;
men have a higher score than women. In a similar study
conducted by Srichan et al. ', the frequency of having
adequate attitude scores in women was higher than
men, but when the knowledge score was examined in
the same study, it was noticed that women had higher
knowledge score than men. The results in two similar
studies showing the relationship between the frequen-
cy of knowledge and positive attitude were thought to
support this result'*’. Men thought more than women
that it would have a negative impact on the economy.
It is thought that this attitude about the effects on the
economy may result from the higher economic respon-
sibilities of men.

The attitude score of employees is higher than those
who do not work in any job. In a study conducted in
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China, when the occupational groups and attitude
scores were analyzed comparatively, it was observed
that those who did not work had a lower score than
the employees®®. Our study is compatible with the
literature.

In our study, there was no difference in terms of atti-
tude score among those using the internet or television
as a source of information. In a similar study conduct-
ed in Northern Thailand, the attitude score of those
who use television broadcasts as an information source
was found to be higher’. The difference between stud-
ies may have resulted from the difference between the
sample groups.

When the practice score average was examined accord-
ing to age groups, it was higher in those over 30 but not
significant. When the similar study examined, it was
seen that participants younger than age of 30 had the
lowest average'®.

When the practices that should be done for protection
from infection examined, it was observed that women
had higher practice scores, although not significant.
When similar studies were examined, it was seen that
women had higher practice scores for protection from
infection'.

When the practices are analyzed in comparison with
the education level, it is seen that associate degree/uni-
versity graduates have higher mean scores in practice
scores, although not significant. When the practices
were examined in two studies on influenza pandemics,
the relationship between education level and practice
scores attracted attention**,

As a result, participants knowledge of COVID-19
was moderate and their attitudes were positive, and
the knowledge and attitudes of men were higher than
women. The most known symptom in knowledge ques-
tions was fever. If there is vaccination, 84.7% wanted
to get vaccinated. Practice score was positive and no
difference was found between the genders. Therefore
training programs, that will increase the level of knowl-
edge, positive attitudes and practices of individuals in

the struggle against COVID-19 should be planned.
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ABSTRACT

Aim: To provide a reference range for fetal penile length ob-
tained by prenatal sonography between 19th and 23rd weeks of
pregnancy.

Material and Method: The medical records of pregnant women
who were followed-up in our department of Perinatology during
the time period of 1st of January 2019 to 31st of December 2019
were reviewed retrospectively. Total 103 patients between 19th
and 23rd weeks of gestation were included in the study.

Results: Fetal penile length increased as the gestation proceed-
ed. Mean + SD penile length (cm) between 19th and 23rd weeks of
gestation was found to be 0.81+0.23.

Conclusion: Ultrasound measurements of fetal penile length can
be performed within the second-trimester anomaly scan, and
these measurements appear to be necessary because identifica-
tion of true penile maldevelopment obligates further diagnostic
workup.

Key words: penis; prenatal diagnose; ultrasound

OZET
Amac: On dokuz ile yirmi Gglincl hafta arasindaki fetislerde fetal
penis uzunlugu igin referans araligi hazilamayr amacladik.

Materyal ve Metot: Perinatoloji Klinigimizde 1 Ocak 2019 ile 31
Aralik 2019 tarihleri arasinda takip edilen gebelerin dosyalar retros-
pektif incelendi. Calismaya 19 ile 23 gebelik hafta arasindaki 103 has-
ta alindl.

Bulgular: Fetal penis uzunlugu gebelik haftasi ilerledikce artmis
goézlendi. 19 ile 23 haftalar arasi mean + SD fetal penis uzunlugu
(cm) 0,81+0,23 olarak bulundu.

Sonug: Ikinci trimester ultrason muayenesi sirasinda fetal penis
uzunlugu élcdlebilir. Penis gelisimindeki kusurlarin belirlenmesi
daha ileri tanisal calismayi zorunlu kildigindan bu dlctimler gerekli
gérdlmektedir.

Anahtar kelimeler: penis; prenatal tani; ultrason

Introduction

Determination of fetal sex with ultrasound is per-
formed not only by family request, but also for defining
normal gender development'. Determination accuracy
of sex increases with gestation from 70% at 11 weeks,
to 100% at 13 weeks?. Visualization of the fetal gender
is necessary because early diagnosis of anomalies of the
genitalia may help to provide expeditious diagnosis of
different diseases, such as miscellaneous genetic syn-
dromes and endocrinological disorders®.

In this retrospective study our objective was to set a
reference chart for fetal penile length acquired by de-
tailed sonography between the 19th and 23rd weeks
of pregnancy.

Material and Method

The medical records of pregnant women who were
followed-up in Trakya University School of Medicine,
Department of Obstetrics&Gynaecology, Division
of Perinatology between 1+ of January 2019 to 31* of
December 2019 were reviewed retrospectively. Ethical
approval was obtained from Trakya University Human
Ethics Committee (No: 2020/275). We studied 25 pa-
tients in between 19 weeks (w) and 19 w 6 days (d),
27 patients between 20 w and 20 w 46 d, 26 patients
between 21 w and 21 w+6 d and 25 patients between
22 wand 22 w+6 d. All pregnancies were singleton and
accurately dated by first-trimester sonography. Fetuses
were free of structural and chromosomal abnormali-
ties. We excluded patients with abnormal first and sec-
ond trimester screening tests or cell-free DNA test. We
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also excluded patients that developed abnormal signs
on ultrasonography in late weeks of pregnancy or preg-
nancies complicated by fetal growth restriction, oligo-
hydramnios and polyhydramnios.

For measuring the penile length, a clear view of the lon-
gitudinal axis of the scrotum and penis was obtained.
The image was magnified and penile length was mea-
sured from the edge of the scrotum to the tip of the
glans (Figure 1).

All measurements were acquired by 1 of 2 different ob-
stetric sonographers (C. Y, E. A). In all cases, Voluson
E6 ultrasound systems (GE Healthcare, Milwaukee,
WI) with a 2D (4.5-16.5 MHz) transabdominal

probe was used.

The statistical analysis was performed using SPSS
Statics v25. Mean + standart deviation (SD) and per-
centile values of penile length were calculated for ap-
propriate gestational weeks.

Results

The study group included 103 pregnancies at gesta-
tional ages between 19 w and 22 w+6 d. Mean + SD
and 5%, 95" percentile of penile length between 19
w and 19 w+6 d (n=25) were 0.76+0.22 cm, 0.3 cm,
and 1.12 cm. Between 20 w and 20 w+6 d (n=27)
were 0.79+0.23 cm, 0.34 cm and 1.18 cm. Between
21 w and 21 w+6 d (n=26) were 0.83+0.24 cm, 0.4
cm and 1.24 cm. Between 22 w and 22 w+6 d (n=25)
were 0.8840.23 cm, 0.47 cm and 1.28 cm respectively
(Table 1), (Figure 2).

Kafkas J Med Sci 2021; 11(2):295-298

Discussion

Between 19" and 23" weeks of the pregnancy, all
systems of the fetus should be evaluated during so-
nographic screening. Since the abnormal appearance
of genitalia is associated with various congenital and
structural anomalies, fetal penile length assessment is
a plausible parameter for target ultrasonography. In
present study, the fetal penile length varied from 0.3
cm to 1.28 cm between 19th and 23rd weeks of the
gestation. In literature there are studies from vari-
ous geographies. For Isracl population between 19th
and 24th weeks of the gestation, penile length varied
from 0.4 cm to 1.2 cm®. There is one study for Turkish
population in literature which observed median fetal
penile lengths between 0.79 cm and 0.85 cm in the
same gestational weeks compatible with our results’.
When we compared our measurements with previous

Table 1. Mean values and 5th and 95th percentiles of penile length by
gestational week

Percentiles
Gestational week Mean (cm) =SD %5 %95
19 w-19 w+6 d (n=25) 0.76+0.22 0.3 1.12
20 w-20 w+6 d (n=27) 0.79+0.23 0.34 1.18
21 w-21 w+6 d (n=26) 0.83+0.24 0.4 1.24
22 w-22 w+6 d (n=25) 0.88+0.23 0.47 1.28

w, weeks; d, days; SD, standart deviation n: number.
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Figure 2. Fetal penile length measurements according to the gestational weeks (w, weeks; d, days).

reports of English® and American” populations, we ob-
served that our reference ranges were similar to their
reports. Based on these findings, we may conclude that
our nomogram for penile measurements is applicable
to Caucasian populations in utero.

Micropenis refers to small penis length less than 2.5
SD. It is observed in male fetus with ambiguous geni-
talia. When it is detected it can be associated with
chromosomal abnormalities such as trisomy 13 and
triploidy®. In addition, it can be related to genetic syn-
dromes such as Smith-Lemli-Opitz, Noonan, Prader-
Willi and WAGR syndrome’™!"'. Male_hypogonadism
is a condition in which the body does not produce
enough of the testosterone hormone and it can cause
micropenis. Primary hypogonadism is caused by vari-
ous genetic syndromes such as Klinefelter, Prader-Willi
and Bardet-Biedl'”. When micropenis is identified,
a diligent search for other defects is essential. In the
presence of micropenis, genetic counselling should be
considered as well as diagnostic testing. Amniocentesis
with microarray testing should be contemplated for
karyotype, particularly if there are other associated
anomalies. When prenatal genital anomaly is detected,

it is also necessary to deliver these fetuses in multi-
disciplinary hospitals to decrease morbidity because
newborns should go through diagnostic tests. Neonate
should be examined carefully to assess for other anom-
alies. Postnatal management of micropenis requires a
multidisciplinary approach involving specialist in urol-
ogy, endocrinology and genetics.

In differential diagnosis of bladder outflow obstruc-
tions, fetal penile length measurement is also useful.
When the cause of bladder outflow obstruction is pos-
terior urethral valves, penile length is usually normal.
However, in case of urethral agenesis the penis may be
very small. This differentiation can help the physician
when informing the parents because while the former
anomaly is associated with normal external genitalia
appearance and function, the latter is related to poor
outcome?.

In conclusion, we set normal ranges for the fetal penile
length in the Thrace Region of the Turkey. The results
of the study were consistent with the previous studies
that evaluated fetal penile measurements. Identifying
maldevelopment of the male genitalia is important
because it helps early diagnosis of different diseases,

Kafkas J Med Sci 2021; 11(2):295-298
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such as genetic syndromes and endocrinological disor-
ders. When micropenis is detected, careful ultrasound
examination should be performed to search for coex-
isting structural anomalies. Diagnostic genetic tests
should be considered for karyotype and molecular
testing. Delivery in tertiary care facility is reccommend-
ed. Neonate should be examined for additional malfor-
mations. Consultation with geneticist, endocrinologist
and urologist is indispensable.
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ABSTRACT

Aim: This study aimed to measure the effects of Scilla autumnalis
extracts which might act as potential plant based chemotherapeu-
tic, on U87 glioblastoma cell line.

Material and Method: Cytotoxicity assays were performed by
determining the cell viability of the samples with MTT (3 - (4,
5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide). Gene
expression levels of glucose transporter 1 (GLUT1), Glucose trans-
porter 3 (GLUT3), Glucose transporter 4 (GLUT4), Hexokinase 1
(HK1) and Hexokinase 2 (HK2), multidrug resistancel (MDR1),
Cytochrome P450 Family 2 Subfamily E Member 1 (CYP2E1) and
Pregnane X receptor (PXR) was analyzed in glioblastoma cells us-
ing quantitative real-time RT-PCR.

Results: According to the analysis, we observed a 10% increase in
the expression of Glut1, however, we did not observe a difference
in Glut3 expression. For Glut4, root ethanol extract decreased its
expression by 13% but shoot extracts elevated the expression
levels by only 5-6%. We determined the low expression levels
of HK1 and HK2 in glioblastoma compared to the control group.
S.autumnalis root extract led to a slight increase in MDR1 expres-
sion. We found that the expression level of CYP2E1 was 20%
lower in glioblastoma cells treated with Scilla autumnalis root and
shoots extracts compared to the control group. We determined
downregulation in PXR expression.

Conclusion: This study may contribute significantly to the under-
standing of the cytotoxic effect of Scilla autumnalis. This approach
may allow the possibility of Scilla autumnalis plant extract as a can-
didate drug for the treatment of glioblastoma.

Key words: Scilla autumnalis; glioblastoma; cancer treatment

OZET

Amac: Bu calismada U87 glioblastoma hticre hatti lizerinde bit-
kisel temelli kemoterapdtik olarak davranma potansiyeli tasiyan
Scilla autumnalis ézditlindin etkisinin él¢llmesi amaclanmigtir.

Materyal ve Metot: Sitotoksisite deneyleri rneklerin canliliginin
MTT (3 — (4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bro-
mide) yéntemiyle belilenmesiyle saptanmistir. Glioblastoma hiic-
reelerindeki Glukoz transporter 1 (GLUTT1), Glukoz transporter 3
(GLUTS3), Glukoz transporter 4 (GLUT4), Heksokinaz 1 (HK1) and
Heksokinaz 2 (HK2), Multidrug resistance1 (MDR1), Cytochrome
P450 Family 2 Subfamily E Member 1 (CYP2E1) ve Pregnane X
receptor (PXR) gen anlatim dlizeyleri kantitatif RT-PCR kullanilarak
analiz edilmistir.

Bulgular: Elde edilen sonuclara gore GLUT1 anlatimi %10 dlize-
yinde artarken GLUT3 anlatiminda bir degisiklik saptanmamustir.
Kok etanol éziti GLUT4 anlatimini %13 kadar azaltirken gévde
ozt %5-6 civannda artirmistir. Glioblastomadaki HF1 ve HK2
anlatim dlizeyleri control grubuna gore énemli éiclide dlisik ola-
rak bulunmmustur. S.autumnalis k6k éziitii MDR1 anlatiminda kui-
clkbir miktar artisa yol acmistir. CYP2E1°nin anlatim diizeyinin S.
autumnalis’in kbk ve gévde 6z(itl uygulanmis glioblastoma hlicre-
lerinde kontrol grubuna gére %20 oraninda dlistiigl saptanmisken
PXR anlatiminin da azaldigi gézlemlenmistir.

Sonug: Bu calisma S.autumnalis’in sitotoksik etkisinin anlasiima-
sina énemli bir katki sunabilir. Bu yaklasim S.autumnalis bitki ézti-
tlindin glioblastoma tedavisinde aday ilag olarak kullanilabilecegine
isaret etmektedir.

Anahtar kelimeler: Scilla autumnalis; glioblastoma; kanser tedavisi
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Introduction

Glioblastoma multiforme (GBM) is the most com-
mon malignant primary brain tumor in adults, which
is also difficult to diagnose and treat. The treatment has
not changed over the years">.90% of cases develop de
novo (primary glioblastoma) from normal glial cells
with multistep tumorigenesis. The remaining 10%
glioma is secondary neoplasm cases that progress from
low-grade tumors (diffuse or anaplastic astrocytomas)
lasting 4-5 years>*. The main developmental location
of glioblastoma multiforme is the brain. The tumor is
indistinguishable from normal tissue because it is char-
acterized by infiltrating growth'>. It is localized in the
hemispheres or subcutancously in the brain stem and
the cerebellum®®. The result may sometimes be hydro-
cephaly, as a growing tumor causes increased intracra-

nial pressure’.

As it is known, cancer, which caused approximately 8.2
million deaths in 2012, is one of the most common dis-
cases'’. The effect of various risk factors, including age,
geographical region, and race, on cancer development,
has been reported'. Although chemotherapy is the
main treatment approach, resistance to chemothera-
peutic drugs has been observed in 30-80% of cancer
patients in recent years. Therefore, plant-based sub-
stances have received great interest among researchers.
Plant kingdom comprised approximately 250 000 plant
species but nearly 10% of them have been studied for
the treatment of different diseases. That’s why it is im-
portant to evaluate the potential of untested or endem-
ic plant species extracts or their purified compounds.

The Hyacinthaceae family has approximately 900 spe-
cies in about 70 genera in the world'% Scilla species
are widely used in folk medicine in the treatment of
different illnesses. As phytochemical compounds, the
alkaloids, cardiac glycosides, ergosterol glycosides, tri-
terpenoids, triterpenoids glycosides, nortriterpenoids
glycosides, stilbenes, and homoisoflavanoids was re-
ported’>!. These compounds are responsible for a large
number of different biological activities such as anal-
gesic'>'¢, anti-tumoral'>"7~?", anti-inflammatory'¢?'-%,
anti-oxidative?, and antioxidant?-%.

Scilla autumnalis is found in the Mediterranean region
from Portugal to Turkey and the Caucasus®. There are
only a few data on the anti-tumoral activity of the Scilla
species, however, there are no data on the anti-tumoral
activity of Scilla autumnalis. In the present study, we
assessed the anti-tumoral effects of Scilla autumnalis
extracts on glioblastoma multiforme.

Kafkas J Med Sci 2021; 11(2):299-306

Materials and Methods

Preparation of Plant Extract

Scilla autumnalis was collected from Denizli, Turkey.
The herbarium sample was separated from the collect-
ed plant samples and stored in the Herbarium of the
University of Pamukkale, Denizli, Turkey (Voucher
specimen number: RM1002). Systematic identifica-
tion of the collected plant species was made using ref-
erence books and identification keys.

The plant extraction was performed with method
described by Mammadov et al.? Firstly, the root (7)
and shoot (8) parts of plants were dried in the shade
and were powdered with grinder. 10 g plant sample
was added into erlenmayer which contains 100 mL
solvent[ethanol (G) or methanol (H)] and then
shaked at 50° C for 6 h. The solvent extract was filtered
and evaporated using rotary evaporator. The dry sol-
vent extract was solved with distilled water and was
frozed at —80°C. The frozed sample was lyophilized
with lyophiphilizer. Obtained extracts were stored at
-20° C until use.

U87 Glioblastoma Cell Line

U87 MG cells were used from the cell culture collec-
tion of Molecular Biology and Genetics Department,
Istanbul University. The cells that were used in the
experiments had a passage number between 6-9.
Gliobalstoma cells were grown and subcultured in
Dulbecco’s Modified Eagle Medium (DMEM) supple-
mented with Glucose (4.5 mg/mL), 10% Fetal Bovine
Serum (FBS), 1% antibiotics and antimycotic (penicil-
lin, streptomycin and amphotericin B) and 1% non-
essential amino acids (NEAA) at 37°C with 5% CO,

in an incubator.

Cytotoxicity Assay

Cytotoxicity assays were performed by determining
the cell viability of the samples with MTT (3 - (4,
5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bro-
mide) assay Briefly, U87MG cells (1.5x10% per well)
were seeded in 96-well plates and incubated at 37°C
for 24 h. Different concentrations of 7G, 8G, 8H (1, 5,
10, 25, 50, 100, 250, 500, 1000ug/mL) were tested on
the cells for 24, 48 and 72 h. After treatments, the cells
were incubated with MTT at a final concentration of
0.5 mg/ml at 37°C for 4 h, followed by the addition
of DMSO (150 pl) to dissolve the formazan crystals.

The absorbance of each well was measured at S70 nm



using a microplate reader (EON, Biolek Instruments
Inc., Winooski, VT, USA). Half-maximal inhibitory
concentrations (IC, ) of the extracts were calculated by
fitting the data to a sigmoidal dose-response curve us-
ing nonlinear regression analysis. All test samples were
measured in triplicate.

Gene Expression Analysis Using Quantitative Real-time
RT-PCR Analysis

Gene expression of GLUT1 (SLC2A1), GLUT3
(SLC2A3), GLUT4 (SLC2A4), Hexokinase 1 (HK1)
and Hexokinase 2 (HK2), MDR, CYP2E1, PXR was
analyzed in glioblastoma cells. After 48 hours of treat-
ment with S. zutumnalis root (ethanol) and shoot eth-
anol and methanol) extracts, total RNA was extracted
with Human Blood RNA Purification Kit (GMBiolabs,
Taichung City, Taiwan) according to the procedure
recommended by the manufacturer. Conversion of
total RNA to single-strand complementary DNA
(cDNA) was done with High-Capacity cDNA Reverse
Transcription Kit (Applied Biosystems Inc., Foster
City, CA, USA) with random primers. Real-time PCR
was performed with GM SYBR qPCR Kit (without
ROX) (GMBiolab, Taichung City, Taiwan) with the
specified conditions as initial denaturation at 95°C
for 120 seconds (sec.), following 45 cycles at 95°C for
20 sec., at 55°C for 30 sec., at 72°C for 45 sec. Primer
sequences and expected product lengths are given in
Table 1. Expression of each target genes was normal-
ized to the expression of Glyceraldehyde-3-Phosphate
Dehydrogenase (GAPDH).

Table 1. Primers used in quantitative real-time RT-PCR

Reverse Primer 5’->3’

CACACTGTCTTGACGAGGATAC

Gene Forward Primer 5°->3’

HK1 TCAGATCGAGAGTGACCGATT

HK2 ACGAGAGTTTCCTGGTCTCA TCAAAGTCCCCTCTCCTCTG
GLUTT  GTTCATCGTGGCTGAACTCT ACAGTTGCTCCACATACTGG
GLUT3  CGCCTGATTATTGGCATCTT TCCAAACCAAAGACCTGAGC
GLUT4  CAGTATGTTGCGGAGGCTAT AGTTCTGTGCTGGGTTTCAC
CYP2E1  ATGTCTGCCTCGGAGTGA GGAAGAGGTTCCCGATGATG
MDR TGGCACCCAGCACAATGAA  CTAAGTCATAGTCCGCCTAGAAGCA

PXR GGCCACTGGCTATCACTTCAA GTTTCATGGCCCTCCTGAAA

HK1, hexokinase 1; HK2, hexokinase 2; GLUT1, glucose transporter 1; GLUT3, glucose transporter
3; GLUTA4, Glucose transporter 4; MDR1, multidrug resistance 1; CYP2E1, Cytochrome P450
Family 2 Subfamily E Member 1; PXR, Pregnane X receptor.
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Statistical Analysis

Statistical software Graph Pad Prism 6.0 (Graph Pad,
San Diego, CA) was used for all statistical analyses.
IC, values were calculated with non-linear regression
analysis.

Results

Cytotoxicity on glioblastoma cells. To evaluate the cy-
totoxic effects of extracts on US7MG cells and de-
termine IC_| value, the MTT cell viability test was
performed after 24 h, 48 h, and 72 h. In the experi-
ments, the final DMSO concentration did not ex-
ceed 0.75% and this concentration does not affect
cell viability. The results showed that all of the ex-
tracts (7G, 8G, and 8H) inhibit U87MG cell pro-
liferation in a dose-dependent manner. For further
experiments 48 h incubation was chosen and IC,,
values were calculated as 79.04 pg/mL, 237.342 ug/
mL, 188.919 pug/mL respectively for 7G, 8G, and
8H. The ethanolic root extract has the most inhibi-
tory effect on the U87 glioma cell line. The effect of
different extracts on the survival of the U87 glioblas-
toma cell line was shown in Fig 1, Fig 2, and Fig 3

In our study, gene expression of GLUT1 (SLC2A1),
GLUT3 (SLC2A3), GLUT4 (SLC2A4), Hexokinase
1 (HK1) and Hexokinase 2 (HK2), MDR, CYP2EI,
PXR was analyzed. The expression profile of the groups

was shown in Fig 4.

Discussion

85-90% of primary central nervous system (CNS)
tumors are brain tumors. Glioblastoma (GBM) ac-
counts for approximately half of all malignant adult
brain tumors and is associated with the shortest
survival”. After the resistance to chemotherapeu-
tics, natural product-based therapy has started to be
used. This method has gained popularity as a poten-
tially less toxic treatment. Podophyllotoxin and its
semi-synthetic derivatives, Teniposide, Etoposide,
and Etopophos, have been extensively used to treat
many cancers®. Plant-based products have long
been involved in cancer treatment. Their effect in
this treatment is used to influence cancer develop-
ment, progression, and metastasis. Some studies
have demonstrated antitumor potential in the use of
this plant-based therapy alone or combination with
radiotherapy. During the 1960 s and 1985 s, the
National Cancer Institute (NCI) conducted an an-
ti-cancer drug screening program. In this screening,
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Figure 1. Effect of Scilla autumnalis root ethanolic (7G), shoot ethanolic (8G) and
shoot methanolic (8H) extracts on the survival of U87 glioblastoma cells. Serially
diluted (1-1000 pg/mL) extracts were added on U87 cells and incubated for 24
hours. Cell viability was evaluated with MTT assay. Line graphs were obtained
with GraphPad Prism 7.0.

Figure 2. Effect of Scilla autumnalis root ethanolic (7G), shoot ethanolic (8G) and
shoot methanolic (8H) extracts on the survival of U87 glioblastoma cells. Serially
diluted (1-1000 pg/mL) extracts were added on U87 cells and incubated for 48
hours. Cell viability was evaluated with MTT assay. Line graphs were obtained
with GraphPad Prism 7.0.
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Figure 3. Effect of Scilla autumnalis root ethanolic (7G), shoot ethanolic (8G) and
shoot methanolic (8H) extracts on the survival of U87 glioblastoma cells. Serially
diluted (1-1000 pg/mL) extracts were added on U87 cells and incubated for 72
hours. Cell viability was evaluated with MTT assay. Line graphs were obtained
with GraphPad Prism 7.0.

an important compound, Taxol (paclitaxel) isolated
from the bark of Taxus brevifolia, used to treat many
solid tumors, was identified*.

It has been investigated the toxicological properties of
Scilla species in the various cancer cell lines: A 15-de-
oxoeucosterol oligosaccharide isolated from Scilla pe-
ruviana L. was found to be toxic to against cervical can-
cer (HeLa cells) '% The four compounds isolated from
Scilla luciliae was showed the cytotoxic activity against
Human Oral Squamous Cell Carcinoma (HSC-2)
cells!. The homoisoflavanones isolated from Scilla
nervosa have been effective significantly against colon
cancer (HT-29) and breast cancer (MDAMB-435) cell
lines®. Scillascillin isolated from the fresh bulb of Scilla
scilloides showed significantly active against human
cancer cell lines MCF-7 (breast cancer) and DU-145
(prostate cancer)**. The scilla scilloside E-1 isolated
from Scilla scilloides were evaluated for their cytotoxic
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Figure 4. Gene expression of Hexokinase 1 (HK1) and Hexokinase 2 (HK2), Glu-
cose transporter 1 (GLUT1), Glucose transporter 3 (GLUT3), Glucose transporter
4 (GLUT4), multidrug resistance 1 (MDR1), Cytochrome P450 Family 2 Subfamily
E Member 1 (CYP2ET1) and Pregnane X receptor (PXR). Scilla autumnalis root
ethanolic (7G), shoot ethanolic (8G) and shoot methanolic (8H) extracts.

activity against eight cancer lines in vitro and in vivo
experiments. Particularly, it was found to be more ef-
fective against Fibrosarcoma Tumor (HT1080) . The
phenolic compounds isolated from Scilla antumnalis
was showed a significant effect against human lung
cancer (H1299) in vitro conditions®. Research stud-
ies have shown that Scilla species are associated with
many types of cancer and have demonstrated their
effectiveness.

When we investigated the inhibitory effect of S. au-
tumnalis extracts on the proliferation of U87 cells, we
observed that 500 pg/ml of both root and shoot ex-
tracts decreased the survival of more than 50% in all
tested conditions. However, root extract was more
effectively such that even 100 pg/ml inhibited U87
cells by 50%. This indicates the importance of analyz-
ing especially the root content and revealing effective
compounds.



Enhanced glycolysis is one of the most important
cancer metabolic hallmarks**®. In neurons, glucose
uptake is facilitated by a family of glucose transport-
ers (GLUTs) with the glucose transporter 1 (GLUT1)
and 3 isoforms are believed to be responsible for the
majority of glucose uptake within the brain®. As early
as 1992, differential expression of glucose transport-
ers has been noted in various grades of glioma, with an
observed upregulation of GLUT1, the most prevalent
type of GLUT?. There was contention as to whether
GLUT1 was overexpressed” or underexpressed® in
GBM, but it is now believed that there are areas of
which both increase and decrease in GLUTT1 expres-
sion was observed in GBM tissue®. The most signifi-
cant overexpression of the glucose transporters was ob-
served in the intermediate zone of the tumor®. In this
study, we observed a 10% increase in the expression
of Glutl following the treatment of Scilla autunmalis,
however, we did not observe the differences in glucose
transporter 3 (GLUT3) expression. In another study,
it was observed in biopsied glioblastoma that while ex-
pression of GLUT1 and GLUT3 was not significantly
changed, glucose transporter 4 (GLUT4) expression
was relatively low. In our study, following Scilla au-
tunmalis extract treatment for 48 hours, we observed
a 10% increase in the expression of Glutl, however, we
did not observe a difference in Glut 3 expression. As
for Glut4, root ethanol extract decreased its expression
by 13% but shoot extracts elevated the expression levels
by only 5-6%. In various studies, different extracts or
even purified phytochemicals showed variable effects
on GLUT gene expression depending on the cancer
type. For example, Resveratrol, a trihydroxystilbene,
inhibited GLUT1 and thereby the glucose uptake in
human leukemic cell lines®. Similarly, Rubusoside (a
steviol glycoside), curcumin (flavanoid) and plumba-
gin (naphthoquinone) have also been shown to have
a down-regulating activity on GLUT1 expression®*.
On the other hand, daidzein (isoflavone) and epigallo-
catechin gallate (catechin) cause elevated GLUT1 ex-
pression in breast cancer. Thus, differential expression
of GLUT genes may result from combined effects of
the phytochemical content of the root.

The Cytochrome P450 enzyme family contains sev-
eral subcategories (CYP1, CYP2, and CYP3) which
are responsible for the breakdown of foreign com-
pounds in mammals. Cytochrome P450 Family 2
Subfamily E Member 1 (CYP2E1) can also activate
toxic compounds and procarcinogens found in to-
bacco smoke and nitrosamine compounds®. In the
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previous study; it has been determined as slightly
induced with Scilla nervosa aqueous extract of
CYP3A4 activity®. In our study, we found that the
expression level of CYP2E1 was 20% lower in glio-
blastoma cells treated with Scilla autummnalis root
and shoots extracts compared to the control group.
Because CYP2E]1 metabolizes the aforementioned
molecules and pro-carcinogens such as nitrosamines
and azo compounds” and metabolism of these
molecules produce toxic intermediates and reactive
oxygen species that cause various pathological condi-
tions®, elevated expression of CYP2E1 may also be
responsible for cancer progression. A study, suggest
a possible link between CYP2EI activity and breast
cancer through ethanol metabolism®. On the other
hand, it was shown in another study that CYP2E1 is
upregulated in the nontumor tissue and downregu-
lated in tumor tissue in hepatocellular carcinoma®.
Thus, a natural therapeutic target must be evaluated
in each cancer cell type.

P-glycoprotein (P-gp), a 170-kDa protein encoded
by the multiple drug resistance human (MDR1)
gene, which is a member of the ABC superfamily of
energy-dependent transport systems. P-gp displays
broad specificity, accepting many structurally, func-
tionally, and mechanistically unrelated compounds
and its role in limiting drug penetration across bio-
logical barriers is well established®'. An enhancement
of ABC transporter expression represents one of the
major MDR mechanisms that protect cancer cells
from different drugs. Nardinocchi et al. observed
that the downregulation of HIF-1alfa was associ-
ated with a decrease in MDRI transcript levels™. In
this study, we observed that especially S. autumnalis
root extract led to a slight increase in MDRI expres-
sion. Although it can be considered as a drawback
for the outcome of chemotherapy, the root extract
itself is more toxic to glioblastoma cells than shoot
extracts even lower doses. So it seems that the total
effect of the extract on glioblastoma overshades this
slight increase.

Pregnane X receptor (PXR) are known major nuclear
transcription factors in regulating drugefflux transport-
ers and also plays a role in cell proliferation, apoptosis,
carcinogenesis and cancer treatments®”. PXR can alter
the outcome of chemotherapy in different cancers by
regulating especially drug metabolism, drug transport,
proliferation, and apoptosis. But it seems that the PXR
expression may be context-specific in these cancers. For
example, it was reported that, in human prostate cancer,
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PXR expression was higher in cancerous tissues when
compared to normal tissues®. In breast cancers, some
studies suggested elevated PXR expression in cancer
tissue>® but others reported no significant difference in
the expression between healthy and cancerous tissues™.
Besides, in breast cancer, pharmacologic induction of
PXR causes a significant expression of MDR1 and re-
sistance to Taxol*. According to our results, S. autum-
nalis extract downregulated the PXR expression. This
reflects the importance of cancer type or the context
specificity when an anti-cancer plant, natural product
or a drug is considered as a therapeutic agent.

Hexokinases (HK) are comprised of a family of four
isoforms. Hexokinase 1 (HK1) and Hexokinase 2
(HK2) are the most abundant, with HK1 (“the brain
HK?”) ubiquitous in most tissues, especially brain and
red blood cells where glycolysis plays a critical role in
energy production. When compared to normal cells,
tumor cells preferentially utilize this far less efficient
process for ATP production, which also increased the
cell’s proliferation, invasiveness, and apoptosis resis-
tance. This high rate of glycolysis in tumor cells, in-
cluding glioma cells, was presumably ascribed to the
up-regulation of key catalytic enzymes in glycolysis,
especially hexokinases, more specifically HK2. In ad-
dition to its critical metabolic role, HK2 could also
promote glioma survival, against chemo or radiation
insult, by repressing mitochondria-mediated apop-
totic pathway in glioma cells’”. Here in this study,
we determined the low expression levels of HK1 and
HK?2 in glioblastoma compared to the control group.
In two different studies, the inhibition of HK2 by
some chemicals such as 2-deoxy-D-glucose (2-DG)
or by 3-bromopyruvate (3BP) was shown to inhibit
glycolysis in tumor cells’®*. But the potential toxic-
ity of these chemicals to normal cells limits their use
in cancer treatment. Therefore, it becomes very im-
portant to find natural products that do not have such
side effects. In this study, we determined the expression
levels of HK1 and HK2 in glioblastoma were nearly
55% lower than the control group when treated with
S. autumnalis root and shoot extracts. Several phy-
tocompounds exert HK2 downregulating activity. For
example, a bioactive flavone chrysin was shown to de-
crease of HK2 expression, thereby glucose uptake and
tumor glycolysis in hepatocellular carcinoma (Chrysin
inhibited tumor glycolysis and induced apoptosis in
hepatocellular carcinoma by targeting HK2). Other
compounds, such as betulinic acid and ursolic acid also
have HK2 downregulating activity®.
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All these results suggest that despite the other effects
of S. autumnalis plant extract, the cytotoxic effect on
glioblastoma is mediated by reducing the level of HK1
and HK2 expressions. S. autumnalis plant extract
may be a candidate, especially for glioblastoma treat-
ment drugs. Mechanism of action, chemical properties
for the usage in glioblastoma and the effect of the ex-
tract on glioblastoma could be the further issues to be
considered.
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ABSTRACT

Aim: This study aimed to investigate ESBL positivity among E.coli and
K.pneumoniae strains isolated from urine samples belonging to indi-
viduals who applied to Kars Harakani State Hospital with urinary tract
complaints by automated identification system and molecular methods.

Material and Method: 5000 urine samples obtained between
April and August 2019 were included. The samples were cultured
on Mac Conkey and 7% sheep blood agar, identification was done
by ID panel of BD Phoenix ™ 100 and antibiotic susceptibility and
ESBL activities were determined by AST panel. CTX-M, TEM and
SHV genes were analyzed by PCR.

Results: 19.5% aerobic bacteria culture positivity was obtained
from the urine samples and 120 (13.33%) of them were found to
have ESBL activity. 102 (85%) of the isolates were identified as
E.coli and 14 (11.67%) as K.pneumoniae. The ESBL positivity was
obtained 2.4% for total urine samples, and 2.04% and 0.28% for
E.coli and K.pneumoniae, respectively. While the total resistance to
beta-lactam antibiotics was 57.46%, the most common resistance
was observed against cephalosporins (92.563%) and the most com-
mon sensitivity (47.19%) was to carbapenems. At least one or more
resistance genes were detected in 90.52% of ESBL positive isolates
by PCR and CTX-M was the most common resistance gene. While
there was no statistically significant relationship between ESBL pos-
itivity and age groups, however, a positive relationship was found
between ESBL and gender of the patients at a rate of 21.9%.

Conclusion: In addition to eliminating risk factors in reducing the
incidence of ESBL-related infections, identification of microorgan-
ism, disclosure of relevant ESBL profiles and the right antibiotic
preference to be developed according to these emerged models
are important. It is hoped that this systematic study carried out in a
limited location in Kars region of Turkey will benefit in this context.

Key words: human; urine; ESBL; culture; Phoenix; PCR; E.coli; K.pneumoniae

OZET

Amac: Bu calismada, Kars Harakani Devlet Hastanesi’ne idrar
yollan yakinmasi ile basvuran bireylere ait idrar érneklerinden
izole edilen Escherichia coli ve Klebsiella pneumoniae suslari
arasinda GSBL pozitifliginin otomatize identifikasyon sistemi ve
molekdler ydntemlerle arastiriimasi amacland.

Materyal ve Metot: Calismaya, Nisan-Agustos 2019 tarihleri ara-
sinda 6rneklenen 5000 idrar 6rnedi dahil edildi. Ornekler, Mac
Conkey ve %7 koyun kanli agarda kdiltire edildikten sonra elde
edilen izolatlarin identifikasyonu BD Phoenix™ 100 ID paneli, an-
tibiyotik duyarliliklari ve GSBL aktiviteleri ise AST paneli ile belir-
lendi. izolatlarin CTX-M, TEM ve SHV genleri PCR ile analiz edild.

Bulgular: idrar érneklerinden %19,5 oraninda aerobik bakteriyel
etken kultir pozitifligi elde edildi ve bunlarin 120 (%13,33)’sinin
GSBL aktivitesi oldugu saptandi. GSBL pozitif izolatlarin 102
(%85)’si E.coli ve 14 (%11,67)’ii K.pneumoniae olarak identifiye
edildi. GSBL pozitifligi toplamda idrar érneklerinde %2,4, E.coli
ve K.pneumoniae icin ise sirasiyla %2,04 ve %0,28 olarak be-
lirlendi. izolatlarin, beta laktam grubu antibiyotiklere toplam di-
renci %57,46 belirlenirken, en yaygin direnclilik sefalosporinlere
(%92,53) ve en yaygin duyarlilik ise karbapenemlere (%47,19) kar-
s1 saptandi. PCR ile GSBL pozitif izolatlarin %90,52’sinde en az
bir veya birden fazla direng geni saptandi ve en yaygin saptanan
diren¢c geni CTX-M idi. GSBL pozitifligi ile yas gruplari arasinda
istatistiksel olarak anlamli bir iliski saptanamazken, hastalarin cin-
siyetleri arasinda %21,9 oraninda pozitif yénde bir iliski saptandi.

Sonuc: GSBL kaynakli enfeksiyonlarin insidansinin azaltimasin-
da risk faktérlerinin ortadan kaldirlmasinin yani sira enfeksiyéz
etkenlerin identifikasyonu, ilgili GSBL profillerinin ¢ikariimasi ve
bu modellerine gére gelistirilecek dogru antibiyotik tercihi olduk-
ca énemlidir. Sinirli bir lokasyonda, Kars ydresinde, yapilan bu
sistematik ¢calismanin bu yénde fayda saglayacagi umulmaktadir.

Anahtar kelimeler: insan; idrar; GSBL; Kiiltiir; Phoenix; PCR; E.coli; K.pneumoniae
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Girig

Antibiyotiklere kargt direng, son yillara giderck artan
ve tiim diinyay1 tehdit eden 6nemli bir klinik problem-
dir. Direng gelistiren bakteriler arasinda, beta-laktamaz
enzim treterek beta-laktam antibiyotikleri hidrolize
eden ve inaktif hale getiren basta Enterobacteriaceae
tiyeleri olmak tizere bir¢ok bakteri tiirti bulunmakeadir.
Giiniimiizde 350’ye yakin betalaktamaz enzimi tanim-
lanmis olup bunlarin biiyiik bir ¢ogunlugunu (yakla-
stk 150sini) Genislemis Spektrumlu Beta Laktamazlar
(GSBL) (Extended-Spectrum Beta-Lactamases, ESBL)
olugturmaktadir'?. GSBLler, genellikle ekstrakromo-
zomal yapilar tarafindan kodlandiklari i¢in bakeeriler
arasi kolaylikla aktarilir ve béylece yayginliklar: artar.
GSBLler, yaygin olarak Enterobacteriaceae bakteri aile-
sinin tyeleri, Escherichia coli ve Klebsiella pneumoniae
tarafindan sentezlenirler. E.coli ve K.pneumoniae idrar
yolu enfeksiyonlari ve buna bagli gelisen bakteriyemi-
lerin yaygin etkenleri arasindadir. Ayrica bu iki bakeeri
turti siklikla nozokomiyal enfeksiyonlardan sorumlu
olan bakeeri tiirleridir®*.

Klinik sahada GSBLden kaynaklanan hastaliklarin
sagaluminda penisilinler, sefalosporinler, monobak-
tamlar ve karbapenemler yaygin olarak kullanilan an-
tibiyotiklerdir. Bu antibiyotiklere direng sayesinde bu
bakterilerden kaynaklanan hastane enfeksiyonu sikli-
gin1 artirmakea ve genellikle ¢oklu ilag direncine sahip
olduklarindan tedavide giigliiklere yol agmaktadirlar.
GSBL kaynakli enfeksiyon riski, insanlarin hastanede
ve yogun bakim tinitelerinde uzun siire kalmasi, idrar
ve venoz kateter gibi gesitli girisimler uygulamalar ve
genis spektrumlu beta-laktam antibiyotiklerin gelisigi-
zel kullanimi gibi fakeorlerle de artmaktadir®.

Geniglemis Spektrumlu Beta Laktamazlarin teshisin-
de, farkli sefalosporinleri hidrolize etme yetenegine
sahip GSBL enzimlerini belirleyen fenotipik yontem-
ler ile GSBL enzimlerini kodlayan genlerin belirleyen
molekiiler yontemler kullanilir. Fenotipik yontemler-
den disk diftizyon teknigi GSBL pozitifligini tarama
testi olarak, cift disk sinerji testi, otomatize mikrobiyo-
loji sistemleri ve E-test metodu ise dogrulama testleri
olarak kullanilir. Molekiiler teknikler ise hem GSBL
tiretiminden sorumlu olan spesifik genin analizini sag-
larken hem de fenotipik yontemlerin saptayamadig:
dugiik seviyeli antibiyotik direncini saptar. Bu amagla
GSBL enzimlerini kodlayan CTX-M, TEM, SHV ve
varyantlarina ait genler spesifik oligoniikleotid primer-
ler esliginde iz vitro amplifiye edilerek PCR araciligryla
kolaylikla saptanabilmektedir®”.
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Escherichia coli ve K.pneumoniae gibi GSBL iireten
etkenler insanlarda ciddi enfeksiyonlara yol agmakta
ve bu etkenler bircok antimikrobiyal maddeye ¢ok-
lu direng gostermektedirler. Ozellikle etken identifi-
kasyonu ve antimikrobiyal duyarlilik belirlenmeden
yapilan ampirik tedavi girisimleri ¢oklu dirence sahip
GSBLlerin ortaya ¢ikmasinin temel nedenidir. Yine
de bu tiir etkenlerden kaynaklanan enfeksiyonlarin sa-
galuminda aminoglikozidler, kinolonlar, tigesilinler ve
fosfomisinler gibi antimikrobiyallere bagvurulabilir®’.

Bu caligmada, Kars Harakani Devlet Hastanesine id-
rar yollar1 yakinmasi ile bagvuran bireylere ait idrar or-
neklerinden izole edilen E.coli ve K.pneumoniae suglar
arasinda GSBL pozitifliginin otomatize sistem ve mo-
lekiiler yontemlerle aragtirilmast amaglanmugtir.

Materyal ve Metot

Calisma izni ve Calisma Materyali

Etik kurul izni, Kafkas Universitesi Tip Fakiiltesi
Girisimsel Olmayan  Klinik ~ Aragurmalar  Etik
Kurulunun 30.10.2019 tarih ve 26 nolu karariyla ve ku-
rum izni ise Kars Il Saglik Miidiirliigiiniin 29.11.2019
tarihli oluru ile alinmigtir.

Kesitsel bir calisma seklinde yiriitilen bu arastir-
mada ¢aligma materyalini, Nisan-Agustos 2019
tarihleri arasinda Kars Harakani Devlet Hastanesi
Mikrobiyoloji Bolimiine idrar yollar1 yakinmas: ile
gelen ve mikrobiyolojik inceleme amagli bagvuran 0 ile
70 yas arasi bireylere ait idrar numuneleri olugturdu.
Bu kapsamda hastaneye bagvuran bireylere ait 5.000
adet idrar 6rnegi calismaya dahil edildi.

BD Phoenix™ 100 Sistemi ile Analiz

Steril tiiplere yaklagik 10-20 ml orta idrar alindiktan
sonra idrar 6rnekleri, 3000 devirde 10 dk. santrifiij edil-
di. Sedimentten 1 pl alinarak Mac Conkey (Thermo
Fisher Sci., ABD) ve %7 koyun kanli agara (Thermo
Fisher Sci., ABD) ekimler yapildi. Ekilen besiyerleri ae-
robik sartlardave 37°C’de 48 saat inkiibasyonabirakildi.
Safkoloni varlig ile kiiltiir pozitif olarak nitelendirilen
ornekler Mac Conkey besiyerinde laktoz aktivitesi ve
Gram boyanma ozellikleri degerlendirildi'. Laktoz
pozitif Gram negatif bakterilerin identifikasyonu BD
Phoenix™ 100 sisteminin (Becton, Dickinson and
Company, ABD) ID paneli (Gram negatif idrar pane-
li) ile gerceklestirildi. Identifiye edilen bakterilerin an-
timikrobiyal madde duyarliliklar: ve GSBL aktiviteleri
AST paneli ile belirlendi.



Molektiler Analiz

[zolatlarin GSBL direng gen (CTX-M, TEM ve SHV)
analizleri PCR yontemleri ile gerceklestirildi. Bu amag-
la bakteriyel total DNA tek koloni lizis buffer (SCLB)
esliginde 1s1l iglem araciligiyla ekstrakte edildi'. CTX-
M’in aragtirilmasinda

CTX-M-F: S-TTTGCGATGTGCAGTACCAGTAA-3
ve

CTX-M-R: 5-CGATATCGTTGGTGGTGCCATA-3?,
TEM’in aragtirilmasinda

blaTEM-F: 5-ATGAGTATTCAACATTTCCGTG-3

ve

blaTEM-R: S"-TTACCAATGCTTAATCAGTGAG-3""
ve

SHV’nin aragtirlmasinda

blaSHV-F: 5" TTATCTCCCTGTTAGCCACC-3

ve

blaSHV-R: 5-GATTTGCTGATTTCGCTCGG-3™"
primer ciftleri kullanildi. Single-step PCR seklinde
gerceklestirilen analizlerde tiniform reaksiyon bilegen-
leri kullanildi. Reaksiyon 25 pl hacimde ve 2,5 ul PCR
buffer (x10), 0,5 ul ANTP miks (10 mm), 1 pl Primer
F (10 pmol), 1 pl Primer R (10 pmol), 0,4 ul Taq po-
limeraz, 13,6 ul H,O ve 3 ul DNA bilegenlerinden
olugturuldu. Termal déngii; 94°C'de 5 dk ilk denatii-
rasyon, takiben 94°C’de 1 dk denatiirasyon, 57°C’de 1
dk primer baglanmasi ve 72°C’de 1 dk zincir uzamasi
seklinde 35 siklus ve 72°C’de 10 dk son uzama geklin-
de gergeklestirildi. Elektroforezde 544 bp boyutundaki
amplifiye trtinler CTX-M, 861 bp trtinler TEM ve
795 bp tiriinleri SHV geni olarak yorumland.

[statistiksel Analiz

Calismada elde dilen verilerin istatistiksel analizi IBM
SPSS Statistic 22.0 paket programu ile gergeklestirildi.
Bu kapsamda parametrik olmayan test yontemlerine
bagvuruldu. Bu amagla nominal (siniflayict) olgege
sahip iki degiskenin veri analizinde Pearson, Fisher
ve Yates Ki kare testleri uygulandi. Ug degiskenin veri
analizinde Cochran-Mantel-Haenszel testi uygulan-
di. Kiiciik 6rnek hacmine sahip verilerin analizlerde
Likelihood Ratio (G?) istatistigi tercih edildi. Iki ka-
tegorik degisken arasindaki iligkinin yonii ve gicii
Fi (Phi-) katsayst ile belirlendi. Ordinal (siralayici)
ol¢ege sahip verilerin analizinde ise Mann-Whitney-
Wilcoxon testi kullanildi'>*.

Bulgular

Idrar 6rneklerinden yapilan izolasyon ¢aligmalari sonu-

cu%19,5 (n: 975) kiiltiir pozitifligi (acrob bakeeri) elde
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edildi. Bunlarin %92,3 (n: 900)’i laktoz pozitif Gram
negatif bakteriler olarak saptandi ve bu bakterilerin
%13,33 (n: 120)’iiniin Phoenix AST paneli ile GSBL
pozitif oldugu belirlendi. GSBL pozitifligi, kiiltiir po-
zitif aerob bakeeriler icerisinde %12,31 oraninda ve
incelenen tiim idrar 6rnekleri icerisinde %2,4 oranin-
da saptandi. Phoenix ID paneli ile GSBL pozitif 120
bakterinin 102 (%85)’si Escherichia coli, 14 (%11,66)%it
Klebsiella pneumoniae ve 4 (%3,33) Enterobacter clo-
acae olarak tanimlandi. Incelenen tiim idrar ornekleri
icerisinde GSBL pozitif E.coli orani %2,04 ve GSBL

pozitif K.pneumoniae oran1 %0,28 olarak belirlendi.

Calismada GSBL pozitif saptanan 116 izolatn (102
E.coli ve 14 Kpneumoniae) izole edildigi hastalarin
cinsiyet ve yas gruplarina gore dagilimi Tablo 1'de
ozetlendi. Hastalarin 67 (%57,8)sini kadinlar ve 49
(%42,2) unu erkekler olugturmaktaydi. E.coli izole edi-
len hastalarin 63 (%61,76)ii kadin ve 39 (%38,24)u
etkek, Kpneumoniae izole edilen hastalarin ise 4
(%28,57)ii kadin ve 10 (%71,43)’u erkekti. Bu veriler
esliginde tanimlanan bakeeri tiirleri ile hastalarin cin-
siyetleri arasinda istatistiksel olarak %21,9 oraninda
pozitif yonde bir iliski saptand (Yates ki kare test is-
tatistigi anlamlilik diizeyi 0,039 ve Fi katsayis1 anlam-
lilik diizeyi 0,018) (Tablo 1). Caligmadaki hastalarin
yas gruplandirmasi, Birlesmis Milletler (UN)’in yas
skalasi esas alinarak yapildi””. Bu skalaya gore 6rnek
yetersizliginden dolay1 0-14 ile 15-24 yas araligindaki
bireyler “24 ve altr” kategorisinde toplandi. Buna gore,
hastalarin 41 (%35,3)’i 24 yas ve alt1, 20 (%17,2)’si 25
ile 44 yag araliginda, 18 (%15,5)i 45 ve 64 yas arali-
ginda ve 37 (%31,9)’si ise 65 yas ve lizeri grupta yer
almakraydi. Identifiye edilen bakeeriler ileyas dagilim1
ise Tablo 1'de yer almaktadir. Bu verilere gore tanimla-
nan bakteri tiirii ile hastalarin yag1 arasinda istatistiksel
olarak anlamli bir iligki saptanmadi (Mann-Whitney
U istatistigi 605,5 ve anlamhilik dizeyi 0,337). Fakat
bu ti¢ degisken birlikte incelendiginde 25-44 yas gru-
bundaki hastalarda tanimlanan bakeeri tiirii ile cinsiyet
arasinda %66,7 oraninda pozitif yonde bir iligki sap-
tand1 (Cochran ve Mantel-Haenszel testleri anlamlilik
degerleri sirastyla 0,006 ve 0,017, Fi katsayis giiven di-
zeyi 0,003).

Caligmada tanimlanan 102 E.coli ve 14 K.pneumoniae
izolatinin antimikrobiyal duyarliliklari Phoenix AST
paneli ile belirlendi. Bu kapsamda tim izolatlarin
Ampisilin, Seftriakson, Imipenem, Meropenem ve
Piperasilin/Tazobaktam duyarliliklari, 115 izolatin
(101 E.coli ve 14 K.pneumoniae) Seftazidim, 114 izo-
latin (100 E. coli ve 14 K.pneumoniae) Ertapenem, 88
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Tablo 1. Phoenix ID ile tammlanan GSBL pozitif bakteriler ile demografik dzellikler arasindaki iliski

Bakteri tiirii

Yates Ki Kare Test / Mann-Whitney- Cochran’s/Mantel- Fi Katsayisi / yaklasik Sig.
Yas Cinsiyet E.coli K.pneumoniae Toplam Wilcoxon Test Sig. degerleri Haenszel Sig. degerleri * degerleri
24 ve alti Kadin 23 1 24 0,006/0,017 0,144/0,357
Erkek 15 2 17
Toplam 38 3 4 0,337
25-44 Kadin 16 2 18 0,006/0,017 0,667/0,003
Erkek 0 2 2
Toplam 16 4 20 0,337
45-64 Kadin 11 0 1 0,006/0,017 0,304/0,197
Erkek 6 1 7
Toplam 17 1 18 0,337
65ve lizeri  Kadin 13 1 14 0,006/0,017 0,192/0,243
Erkek 18 5 23
Toplam 31 6 37 0,337
Toplam Kadin 63 4 67 0,039 0,219/0,018
Erkek 39 10 49 0,039
Toplam 102 14 116

* 0dds oranlarinin homojenligi Breslow-Day ve Tarone’s testleri (anlamlilik degeri sirasiyla 0,414 ve 0,436) ile saptand.

izolatin (74 E. coli ve 14 K. pneumoniae) Sefiksim, 84
izolatin (71 E. coli ve 13 K.pneumoniae) Amoksisilin-
Klavulanat, 29 izolatin (24 E. coli ve 5 K.pneumoniae)
Aztreonam ve 29 izolatin (24 E.colive 5 K pneumoniac)
Sefepim aktiviteleri belirlendi. Aztreonam harig izolat-
larin tiimiiniin test edildigi en az bir Beta-laktam an-
tibiyotik grubu bulunmaktaydi. GSBL ireten E.coli
ve K.pneumoniae izolatlarinin tim beta laktam grubu
antibiyotiklerine olan direnci %57,46 olarak saptan-
di. Izolatlarin en direngli oldugu antibiyotik grubu
sefalosporinler (%92,53) ve en duyarli oldugu antibi-
yotik grubu karbapenemler (%47,1) olup, direng ba-
kimindan izolatlar arasinda istatistiksel olarak anlamli
bir iligki saptanmadi (p=0,329). E.coli izolatlarinin
tim beta laktam grubu antibiyotiklerine olan direnci
%55,97 saptandi ve izolatlarin en (%92,49) direng-
li oldugu antibiyotik grubu penisilinler, en (%92,43)
duyarli oldugu antibiyotik grubu ise karbapenemler
olarak belirlendi. E.coli izolatlarinin en yaygin direng-
lilik gosterdigi antibiyotik tiirii %100 ile Ampisilin ve
Sefiksim olurken, en duyarli oldugu antibiyotik tiirii
ise %99,02 ile Imipenemdir. K. pneumoniae izolatla-
rinin tim beta laktam grubu antibiyotiklerine olan
direnci %67,41 saptand: ve izolatlarin en (%100) di-
rengli oldugu antibiyotik grubu monobaktamlar,

en (%85,71) duyarli oldugu antibiyotik grubu ise
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karbapenemler olarak belirlendi. K.pneumoniae izolat-
larinin en yaygin (%100) direnglilik gésterdigi antibi-
yotik tiiri Ampisilin, Aztreonam, Sefiksim, Sefepim
ve Seftriakson olurken, en (%92,86) duyarli oldugu
antibiyotik tiirti Imipenem ve Meropenemdir. E.coli ve
K.pneumoniae izolatlarinin beta laktam grubu antibi-
yotiklere olan duyarlilik/direnglilik farkliliklar istatis-
tiksel olarak olduk¢a anlamli (p<0,00001) saptand:.

Caligmada tanimlanan 116 izolaun PCR ile 105
(%90,52)’inde bir veya birden fazla direng geni sapta-
nirken, 11 (%9,48)’1 negatif bulundu (Sekil 1). Bu bag-
lamda PCR’nin sensitivitesi %90,52 olarak belirlenir-
ken, spesifitesi hesaplanamadi. En yaygin direng geni
91 (%78,45) izolatta (82 E.coli ve 9 K.pneumoniae)
saptanan CTX-M olup, bunu 70 (%60,34) izolat (63
E.coli ve 7 K.pneumoniae) ile SHV ve 57 (%49,14)
izolat (51 E.coli ve 6 K.pneumoniae) ile TEM izledi.
Bireysel, ikili ve tigli GSBL direng genlerinin saptan-
dig1 izolat sayis1 Tablo 2°de verilmistir.

Phoenix AST ve PCR bulgular karsilagtirildiginda; yal-
niz CTX-M, yalniz TEM ve yalniz SHV geni saptanan
izolatlarin en direngli oldugu antibiyotik grubu penisi-
linler ve sefalosporinler olurken, bu izolatlar karbapenem
grubu antibiyotiklere genelde duyarli ve Beta-laktam/
Beta-laktam  inhibitorii  antibiyotige (Piperasilin/
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(b)

861 bp
544 bp

(c)

795 bp

Sekil 1. a-c. PCR’lere ait elektroforetik analiz goriintiisti: CTX-M-PCR (a), TEM-PCR (b), SHV-PCR (c). M: DNA Ladder (Hyperladder 100 bp plus/Bioline), 1-4: E. coli

ve K.pneumoniae izolatlari.

Tazobaktam) reaksiyonu ise degiskenlik gostermekeedir.
Yalniz SHV pozitif 1 izolatta ise sefalosporin duyarliligs
ve yalnizca penisilin direnci belirlendi. Benzer durum
CTX-M ve TEM, CTX-M ve SHV ve TEM ve SHV
direng genlerinin eg zamanl saptandig izolatlar i¢in de
gegerlidir. Sinirl sayidaki monobaktam grubu antibiyo-
tige (Aztreonam) ise izolatlarin reaksiyonu degiskenlik
gosterdi. CTX-M, TEM ve SHV direng genlerinin eg
zamanl saptandify izolatlarin en direngli oldugu anti-
biyotik grubu penisilinler ve sefalosporinler olurken, bu
izolatlar karbapenem ve Beta-laktam/Beta-laktam inhi-
bitoriine (Piperasilin/Tazobaktam) antibiyotige genelde
duyarli ve sinirlt sayidaki monobaktam grubu antibiyo-
tige (Aztreonam) ise tiimii direngli saptandi. CTX-M,
TEM ve SHV diren¢ genlerinin negatif saptandig

Tablo 2. [zolatlarin PCR ile saptanan GSBL direng gen profilleri

izolatlarin (7 E.coli ve 4 K.pneumoniae) en direncli oldu-
gu antibiyotik grubu yine penisilinler ve sefalosporinler
olurken, bu izolatlarin karbapenemler ve Beta-laktam/
Beta-laktam inhibitorii antibiyotige duyarliliklar1 degis-
kenlik gosterdi ve sinirli sayidaki monobaktam grubu
antibiyotige 1 E.coli ve 3 K.pneumoniae izolat direngli
saptand.

PCR ile saptanan GSBL genleri ile bakeeri tiirti dagi-
lim1 incelendiginde; CTX-M pozitif olan 91 izolattan
82’si E.coli ve 9'unda K.pneumoniae; TEM pozitif olan
57 izolattan 51'i E.colive 6’51 K.pneumoniaeve SHV po-
zitif olan 70 izolattan 63’4 E.coli ve 7’si K.pneumoniae
olarak tanimlandi. PCR ile saptanan GSBL genle-
ri ile bakteri tirlerinin birbirinden bagimsiz oldugu
belirlendi (Pearson ki kare test istatistigi 0,017 ve bu

GSBL direng genleri
PCR pozitif PCR negatif
Yalniz Yalniz Yalniz CTX-M CTX-M TEM CTX-M CTX-M
Etken Cinsiyet CTX-M TEM SHV /TEM / SHV /SHV ~ /TEM/SHV  /TEM/SHV
Kadin (N: 63) 7 0 0 9 19 6 16 6
E.coli Erkek (N: 39) 7 2 3 6 8 2 10 1
K.pneumoniae ~ Kadin (N: 4) 0 0 0 0 1 1 0
Erkek (N: 10) 2 0 0 1 1 0 2 4
Toplam Kadin (N: 67) 7 0 0 9 20 7 18 6
Erkek (N: 49) 9 2 3 7 9 2 12 5
116 16 2 3 16 29 9 30 11
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Tablo 3. GSBL direng genlerinin (toplam) demografik dzelliklere gdre dagilimi

PCR ile saptanan GSBL direng genleri

Bakteri turi Cinsiyet CTX-M TEM SHV Pearson ki kare test sig. degerleri

24 yas ve alti

E.coli Kadin (N: 23) 19 11 14 0,930
Erkek (N: 15) 10 7 7

K.pneumoniae Kadin (N: 1) 1 1 1 *
Erkek (N: 2) 2 2 2

Toplam Kadin (N: 24) 20 12 15 0,934
Erkek (N: 17) 12 9

25-44 yas aras|

E.coli Kadin (N: 16) 13 8 12 *
Erkek (N: 0) 0 0

K.pneumoniae Kadin (N: 2) 2 1 2 *
Erkek (N: 2) 1 1 0

Toplam Kadin (N: 24) 15 9 14 *
Erkek (N: 17) 1 1 0

45-64 yas arasl

E.coli Kadin (N: 11) 8 8 9 *
Erkek (N: 6) 5 2 5

K.pneumoniae Kadin (N: 0) 0 0 0 *
Erkek (N: 1) 1 0 1

Toplam Kadin (N: 24) 8 8 9 0,472
Erkek (N: 17) 6 2 6

65 yas ve lzeri

E.coli Kadin (N: 13) 11 0,893
Erkek (N: 18) 16 10 10

K.pneumoniae Kadin (N: 1) 0 1 1 *
Erkek (N: 5) 2 0 0

Toplam Kadin (N: 24) 1 6 7 0,970
Erkek (N: 17) 18 10 10

Toplam

E.coli Kadin (N: 63) 51 32 41 0,934 0,992
Erkek (N: 39) 31 19 22

K.pneumoniae Kadin (N: 4) 3 3 4 *
Erkek (N: 10) 6 3 3

Toplam Kadin (N: 67) 54 35 45 0,152«

0,829*
0,581¥

Erkek (N: 49) 37 22 25

« CTX-M verilerinin %25'inin 5’den kiiciik olmasi nedeniyle Fisher'in kesinlik testi.
¥ TEM ve SHV verilerinin 5 ile 25 arasinda olmasi nedeniyle Yates ki kare testi ile elde edildi.
* Saptanmadi.

istatistige ait anlamlilik diizeyi 0,992'dir). Benzer is-
tatistiksel bagimsizlik tanimlanan GSBL direng gen-
leri icin de gegerlidir (CTX-M ile bakteri tiirleri igin
Fisher’in kesin test istatistigine ait anlamlilik diizeyi
0,152; TEM ve SHYV ile bakeeri tiirleri i¢in Yates ki
kare testi istatistigine ait anlamlilik diizeyleri sirasiyla
0,829 ve 0,581'dir). E.coli bakterilerinde PCR ile sapta-

nan GSBL genleri ile hastalarin cinsiyetlerinin birbirini
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etkilemedigini sdylemek miimkiindiir (Pearson ki kare
test istatistigine ait anlamlilik diizeyi 0,934 tiir). Benzer
bir iligki sayisal yetersizlikten dolay1 K.preumoniae igin
hesaplanamadi (Tablo 3). Calismada, yas alt gruplar
ve bakteri tiirti kapsaminda, PCR ile saptanan GSBL
genleri ile hastalarin cinsiyetleri arasindaki iligki de ele
alind1 (Tablo 3). Yetersiz 6rnek hacminden dolayi, 24
yas ve alt gruptaki hastalar i¢in K.pneumoniae, 25-44



yas arasindaki hastalarda genel ve her iki bakeeri tiiri,
45-64 yag arasindaki hastalarda her iki bakteri tiirii
ve 65 yas ve tizeri gruptaki hastalarda tespit edilen
K.pneumoniae ile ilgili istatistiksel analizler yapilama-
d1. Yapilan analizlerde ise Pearson ki kare testi sonugla-
11 ile G* test istatistikleri birbirine paralel oldugundan
sadece Pearson ki kare testi sonuglarina gore yorum ya-
pildi. Buna gore; 24 yas ve alt gruptaki hastalarda sap-
tanan GSBL genleri ile hastalarin cinsiyetlerinin birbi-
rini etkilemedigi (0,934); E.coli tespit edilen 24 yag ve
alt gruptaki hastalarda saptanan GSBL genleri ile has-
talarin cinsiyetlerinin birbirini etkilemedigi (0,930);
45-64 yas grubundaki hastalarda saptanan GSBL gen-
leri ile hastalarin cinsiyetlerinin birbirini etkilemedigi
(0,472); 65 yas ve tizeri yas grubundaki hastalarda sap-
tanan GSBL genleri ile hastalarin cinsiyetlerinin birbi-
rini etkilemedigi (0,970) ve E.coli tespit edilen 65 yas
ve tizeri gruptaki hastalarda saptanan GSBL genleri ile
hastalarin cinsiyetlerinin birbirini etkilemedigi (0,893)

belirlendi (Tablo 3).

Tartisma

Uriner sistem enfeksiyonlar1 insanlarda enfeksiyoz
hastaliklar icerisinde en sik rastlanan hastaliklardir.
Diinya genelinde her yil yaklagtk 150 milyon yeni
tiriner sistem enfeksiyonu bildirilmekte ve bunlardan
kaynaklanan tedavi giderleri ise yaklagtk 150 milyar
dolar olarak hesaplanmaktadir’®.  Uriner sistem
enfeksiyonlari, sepsis gelismeden ayaktan tedavi edi-
lebilen toplum kaynakli enfeksiyonlar olabilecegi gibi
uzun sire hastanede kalan veya immunsupresif bi-
reylerde ortaya ¢ikan hastane kaynakli enfeksiyonlar
da olabilir. Ayrica bu enfeksiyonlar genital ve tiriner
sistemin yapisal ve fonksiyonel bozukluklarinin eglik
edip etmedigine gore de komplike veya komplike ol-
mayan scklinde siniflandirilir®. Komplike olmayan tiri-
ner sistem enfeksiyonlarinda siklikla E.coli ve takiben
Klebsiella, Proteus ve Acinetobacter gibi bakteriler
tanimlanmistir. Komplike olanlarda ise etken ¢esitliligi
ok daha fazladir. Uriner sistem enfeksiyonlarinda
hastanin hastanede kalis hikayesine ve komplikasyon
durumuna gore degismek tizere bakeeriyel etken izolas-
yonu %8,7-63 arasinda degiskenlik gostermektedir. Bu
etkenler arasinda E.coli neredeyse ¢aligmalarin tamamin-
da dominant tiir olarak yer alirken, bunu Raeruginosa,
K.pneumoniae, Proteus spp., Acinetobacter  spp.,
Stafilokok ve Streptokok tiirleri takip etmigtir'®~*%. Bu
calisma ile ayni merkezli 2016 yilinda yapilan bir arag-
urmada 7365 idrar 6rneginin %18,5’inden bakeeriyel
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etken izole edilmis ve izolatlarin %68,5’1 E.coli, %4,7’si
Enterococcus spp. ve %4,5’1 Klebsiella spp. olarak tanim-
lanmigtir®®. Bu ¢alismada, Yilmaz ve ark.” bulgularina
benzer nitelikte idrar 6rneklerinden %19,5’inden bak-
teriyel etken izolasyonu gerceklestirilmis ve E.coli, ta-
nimlanan bakeeri tirleri arasinda ilk sirada yer almustir.
Oldukga benzer olan bu veriler egligine son birkag yilda
yorede triner sistem enfeksiyonlu bireylerde bakeeri-
yel etken yayginhiginin yaklagik %20 olduguna dair bir
genelleme yapmak miimkiin gézitkmektedir. Ancak,
diger calismalarla kiyaslandiginda izolasyon oranindaki
onemli farkliliklarin temel nedenleri arasinda caligma-
larin temporal ve spasyal dagilim farkliliklar1 ve yontem
cesitlilikleri diigtintilmektedir. Ayrica sadece aerob bak-
teriyel etken kiiltiirtiniin yapildigi bu ¢calismadaki izolas-
yon oraninin, farkli atmosferik sartlara adapte olabilen
bakteriyel etkenlerin izolasyon oranlarina kiyasla daha
diisiik olmasi beklenen bir durumdur.

Klinik mikrobiyoloji laboratuvarlarinda halen bir¢ok
bakteriyel enfeksiyonun tanisi etken izolasyonu ve
identifikasyonunu igeren fenotipik yontemlere bagli-
dir. Fakat yogun i giicii ve uzun zaman alan bu yén-
temler giiniimiizde yerini modern otomatize tekniklere
birakmigtir. Otomatize teknikler etken identifikasyo-
nunun yani sira antimikrobiyal duyarliliklar: test ede-
bilen hizli ve kolay uygulanabilir yontemlerdir*. Bu
kapsamda bir¢ok aragtirma ve hastane laboratuvarla-
rinda Phoenix, Vitek 2, MicroScan, MALDI-TOF MS
gibi otomatize sistemlerden faydalanilmaktadir™?.
Phoenix sistemi, bir seri konvansiyonel, kromatojenik
ve florojenik biyokimyasal maddeler ile 100% yakin
bakterinin hizli tanimlanmasini saglayan ve antibiyo-
tik duyarliliklarini belirleyen giivenilir bir ara¢ olarak
tanimlanmigtir”. Ayrica bu sistem CLSI standartlarini
esas alarak klavulanik asitli veya klavulanik asit olma-
dan secilen cesitli sefalosporinlere kargi bakterinin tire-
me yanitlarini kullanarak bakterilerin GSBL ozellik-
lerini de belirleyebilmektedir. Bu 6zellikleri sayesinde
Phoenix, Enterobacteriaceae tiyeleri arasinda rastlanan
GSBL, AmpC beta-laktamazlar ve K.pneumoniae kar-
bapenemazlar (KPC) gibi direng ozelliklerini belir-
leyebilmektedir. Bu sistem, GSBL irettigi genotipik
olarak dogrulanan suglarin %90’1indan daha biyiik kis-
minda GSBL tretimini saptayabilmektedir®®. Benzer
tanisal tistiinlitkleri CLSI ve EUCAST tarafindan op-
timize edilen yontemlerle de kiyaslanarak kanitlanmis-
ur®°. E. coli ve Klebsiella tirlerinde GSBL aktivitesi-
nin test edildigi bir calismada %89 tanisal dogrulugu
ile Phoenix otomatize sistemler arasinda GSBLYi sap-
tamada en iyi performansa sahip sistem olarak kabul
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edilmigtir* Phoenix’in mikroorganizmalarin GSBL
ozelliklerinin taranmasinda yiiksek sensitivite ve nis-
peten ilimli spesifitesini gosteren birgok ¢aligma bildi-
rilmistir.”**° Bu ¢alismada, Mac Conkey agarda pozitif
laktoz aktivitesi saptanan ve Gram negatif morfolojiye
sahip bakteri 6n tanisi almig 900 izolatn Phoenix ile
identifikasyonu ve antimikrobiyal madde duyarliliklar:
test edilmigtir. Fakat GSBL aktivitesinin belirlenme-
sinde bagvurulabilecek referans fenotipik yontemler
(diliisyon veya difiizyon yontemleri) bu caligmada
kullanilmadig; i¢in Phoenix GSBLlerin saptanmasin-
daki etkinligini tam olarak kargilagtirma imkéni1 olma-
migtir. Ancak GSBL tiretiminde sorumlu yaygin gen
bélgelerinin (CTXM, TEM ve SHV) PCR ile anali-
zi gerceklestirilmis ve Phoenix ve PCR’nin GSBLleri
saptamadaki yeterlilikleri kargilagtirmali olarak analiz
edilmistir.

Uriner sistem enfeksiyonlarindan tanimlanan bak-
terilerdeki GSBL tiretimi sosyokiiltiirel yapi, caligilan
cografya ve calisilan zaman dilimine gore farklilik gos-
termektedir. Vakalarin toplum/hastane kaynakli olusu
veya komplikasyonlu/komplikasyonsuz oluguna gore
de GSBL pozitifligi artmaktadir. Arana ve ark.” tara-
findan Ispanyada gerceklestirilen bir caligmada iiriner
sistem enfeksiyonlarinda GSBL tiretkenliginin son sekiz
yildaki artisi oldukea dikkat ¢ekicidir. Tiirkiye'de 2013
yilinda yapilan bir meta-analizde idrar kiiltiirlerinden
izole edilen E.colilerde GSBL pozitifligi %20’nin aluinda
bildirilmesine® ragmen son donemlerde hem E.coli hem
de K.pneumoniaeda GSBL tretiminde bir artis s6z ko-
nusudur?**%. Bu ¢aligmada izolatlarin Phoenix AST ile
yapilan analizleri sonucu 120 (%13,33)sinin GSBL ak-
tivitesi oldugu saptanmugtir. Idrar 6rneklerinde toplam
GSBL pozitifligi %2,4, bakteri diizeyinde ise E.coli igin
%2,04 ve K.pneumoniae i¢in %0,28 olarak saptanmigtir.
Diinya genelinde?®* ve tilkemizde**** gerceklestirilen
caligmalarla kiyaslandiginda hem toplam hem de bakteri
turit igin GSBL pozitifligi olduk¢a disiik kalmigtir.
Bunun nedeni olarak yérede idrar yollar1 enfeksiyonla-
rindan sorumlu olan E.coli ve K. pneumoniae bakeerileri-
nin GSBL tiretkenliklerinin diisitk olma olasilig: sayila-
bilir. Bu durum, idrar yollar1 enfeksiyonlarinda dogru ve
akilci ilag kullaniminin bir yansimast olabilen ¢oklu ilag
direnci hatta GSBL direncine imkén verecek mutasyon-
larin olmadi: suglarin varligina isarettir. Ayrica GSBL
pozitifligindeki oransal farkliliklar, bu ¢aligmada ben-
zer bir kategorik siniflandirmanin yapilmag olgularin
enfeksiyon orijinleriyle (hastane kaynakli veya toplum
kaynakli)*** ve komplikasyon durumlariyla® yakindan
iligkilidir.
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Geniglemis Spektrumlu Beta-Laktamaz tiretiminden
sorumlu genlerin tanimlanmasi, diren¢ epidemiyo-
lojisinin aydinlaulmasi ve buna bagli gelistirilecek
uygun tedavi ve korunma stratejilerinin planlanmast
acisindan onemlidir. E.coli ve K.pneumoniae tiirlerinde
GSBL enzimleri genellikle plazmid kaynakli CTX-M,
TEM ve SHYV gibi genler tarafindan kodlanmakta ve
bu enzimler ozellikle sefalospsorinler olmak tzere
monobaktamlar, penisilinler ve hatta karbapenemle-
re kargt dirence yol agmaktadir.’® Diinya genelinde ve
tilkemizde GSBL enzimlerini kodlayan genlere sahip
E.coli ve K.pneumoniae izolatlarinin bildirimleri her
gecen giin artmaktadir. Bunlar icerisinde bir¢ok var-
yantt ile CTX-M’ler en yaygin GSBL genleri olarak yer
almaktadir®”%. Bu calisgmada GSBL pozitif 116 izolat
icerisinde en yaygin direng geni 91 (%78,45) izolatta
(82 E.coli ve 9 K.pneumoniae) saptanan CTX-M olup,
bunu 70 (%60,34) izolat (63 E.colive 7 K.pneumoniae)
ile SHV ve 57 (%49,14) izolat (51 E.coli ve 6
K.pneumoniae) ile TEM izlemistir. Bakteri diizeyin-
de bakildiginda CTX-M yine en yaygin gen olarak
belirlenmigtir. Diger ¢aligmalarla kiyaslandigi GSBL
tiretiminden sorumlu olan genlerde oransal farkliliklar
olsa da bu bulgular direng genleri igerisinde en yaygin
genin CTX-M oldugunu ifade eden bir¢ok ¢aligma
ile benzer niteliktedir®”*, Bunun olast nedeni olarak
CTX-M tiiri genlerin horizontal yollarla daha yaygin
aktarilabilirlikleri ve hizli yayilim 6zellikleri diigtiniile-
bilir. GSBL pozitif olgularda birden fazla direng genini
barindiran E.coli ve K.pneumoniae izolatlar1 da bildiril-
mistir®”’. Bu caligmada da diger ¢aligmalara®’ benzer
nitelikte GSBL pozitif E.coli ve K pneumoniae sugla-
rinda CTX-M ve TEM nin birlikte pozitifligi %13,79,
CTX-M ve SHV'nin birlikte pozitifligi %25, TEM
ve SHV nin birlikte pozitifligi %7,76 ve her ti¢ genin
birlikte pozitifligi %25,86 olarak belirlenmistir. GSBL
pozitifliginden sorumlu olan bu gen aranjmanindaki
farkliliklarla ilgili daha detayli bir yorum yapmak i¢in
ileri ¢aligmalara ihtiya¢ duyulmaktadir. Bu caligmada,
Phoenix ile GSBL pozitif saptanmasina ragmen 11
(%9,48) izolatta (7 E.coli ve 4 K.pneumoniae) PCR ile
aranan gen bolgeleri bulunamamigtir. Bu durum, bu
suslarda analiz edilmeyen fakat ekspresyonunun ve do-
layistya fenotipik yansimasinin sorunsuz oldugu GSBL
pozitifliginin diger genlerden (OXA, PER, GES gibi)

kaynakli olabilecegi seklinde yorumlanmigtir.

Antibiyotik direngliligi triner sistem enfeksiyonla-
rinin saaluminda olduk¢a 6nemli bir klinik prob-
lemdir. Bu enfeksiyonlara yol a¢an GSBL iireten
Enterobacteriaceae etkenleri bir¢ok antibiyotige es



zamanli diren¢ gostermiglerdir®. GSBL pozitif E.coli
ve K.pneumoniae suglarindan ileri gelen enfeksiyon-
larin tedavisinde genellikle sefalosporinlerin faydasiz
oldugu, karbapenemlerin ise tercih edilebilir baglica
antibiyotikler oldugu ileri siiriilmiigtiir”***. Bu bakte-
rilerin penisilin, ampisilin, amoksisilin-klavulonat ve
piperasilin-tazobaktam gibi antibiyotiklere karg: reak-
siyonlar1 ise degiskenlik gostermistir’***. Bu calisma-
da GSBL porzitif E.coli ve K. pneumoniae izolatlarinin
tim beta laktam grubu antibiyotiklerine olan direnci
%57,46 olarak belirlenmis, duyarlilik bakimindan bak-
teri tiirleri arasinda istatistiksel olarak anlamli bir iligki
saptanmamistir. GSBL pozitifligindeki farkliliklarin
nedenleri arasinda caligilan lokasyon, caligma yili ve
orneklerin alindig1 bireylerdeki demografik ve klinik
farkliliklar sayilabilir. Ayrica bir¢ok ¢aligmada GSBL
pozitifligine E.coli ve K.pneumoniae harici bakeerilerin
katk: sagladigr da aqikur®®*. E.coli ve K pneumoniae
izolatlarinda en yaygin (%92,53) direnglilik sefalos-
porinlere kargi saptanirken, en duyarli (%47,1) an-
tibiyotikler karbapenemler olmugtur. Bakteri diize-
yinde bakildiginda, GSBL pozitif E.coli izolatlarinin
tim beta laktam grubu antibiyotiklerine olan direnci
%55,97 ve GSBL porzitif K.prneumoniae izolatlarinin
ise %67,41 olarak saptanmugtir. E.coli izolatlarinda en
yaygin direnglilik penisilinlere, K.pneumoniae izolat-
larinda ise monobaktamlara karsi saptanmigtir. Her
iki bakterinin de en duyarli oldugu antibiyotik grubu
Imipenem ve Meropenem bagta olmak tizere karbape-
nemler saptanmigtir. Bu bulgular, GSBL pozitif E.coli
ve K.pneumonia izolatlarinin hem birlikte hem de bak-
teri diizeyinde bildirilen”**% beta laktam grubu anti-
biyotiklere olan i% vitro yanitlarina olduk¢a benzer ni-
teliktedir. GSBL pozitif suglarda sefalosporinlere kargi
artan direncin bu ilaglarin gelisigiizel kullanimina baglh
sekillenmis olabilecegi diigtintilmekeedir.

GSBL kaynakli tiriner sistem enfeksiyonlarinin insi-
densinin artgindayas, cinsiyet ve etnik yap1 gibi demog-
rafik 6zelliklerin yani sira, antibiyotik kullanimi, hasta-
nede uzun siire yati, idrar yollarinin kateterizasyonu
ve cerrahi operasyonu gibi predispozisyon olugturacak
birgok fakeor bildirilmistir®®#!. GSBL pozitif suslarla
iligkili risk faktorlerinin degerlendirilmesi bu etken-
lerden kaynaklanacak komplikasyonlarin 6nlenmesi
acisindan 6nem arzetmektedir. Bu ¢aligmada, GSBL
pozitifliginin demografik ozelliklerle kargilagtirilma-
sinda Phoenix ile elde edilen veriler dikkate alinmigtir.
Yaslilik GSBL pozitifliginde bagimsiz bir risk faktori
olarak goriilmekte® ve ileri yagtaki bireylerde uygunsuz
ve artan antimikrobiyal ila¢ kullanimina paralel olarak
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artmaktadir®®. Benzer durum bu ¢alismada da bildi-
rilmig ve 65 ve tizeri yas grubu bireylerde yiiksek oran-
da (%31,9) GSBL pozitifligi elde edilmistir. Bakteri
diizeyinde ise bu dagilim degiskenlik gostermekeedir.
Cinsiyet, GSBL pozitif etkenlerden kaynaklanan tri-
ner sistem enfeksiyonlarinda 6nemli bir belirleyicidir.
GSBL iireten etkenler, erkeklerde prostat salgilari ve
uzun {iretra yapist gibi bariyerleri kolaylikla agabilmek-
te ve liriner sisteme daha kolay penetre olabilmekte-
dir®*. Fakat GSBL pozitifliginde kadin dominantli-
ginin oldugu caligmalar da meveuttur®*. Bu ¢alismada
GSBL pozitifligi saptanan bireylerin 67 (%57,76)'si
kadin ve 49 (%42,24)’u erkeklerden olugmaktayd: ve
GSBL pozitifligi ile cinsiyet (kadin) arasinda %21,9
oraninda anlamli bir iligki saptandi. Benzer bir iligki
(%66,7 pozitiflik) 25-44 yas alt grubundaki bireyler-
de de saptanmugtir. Fakat E.co/i bakeerisi icin PCR ile
saptanan GSBL genleri ile hastalarin cinsiyetleri bir-
birinden bagimsizdir (p> 0,05). Bu bulgular, GSBL
pozitifligi ile cinsiyet arasinda erkek hastalardaki pre-
dominantlig bildiren ¢aligmalardan®-% farklilik gos-
termektedir. Fakat benzer durum %71,43’intin erkek
bireylerden elde edildigi GSBL pozitif K.preumoniae

izolatlar1 i¢in soylenemez.

Sonug olarak, Kars yoresinde idrar yollar1 yakinmasi
ile bagvuran bireylerde GSBL pozitifligi dusiik (%2,4)
oranlarda saptanmasina ragmen, bu oranin gelisigiizel
antibiyotik kullaniminin yaygin oldugu iilkemizde bu
sinirlarda kalacag: anlamina gelmemelidir. Saptanan
GSBL genleri ile bakteri tiirleri arasinda istatistiksel
olarak anlamli iligkili olmasa da GSBL pozitif izo-
latlarin en direngli oldugu beta laktam antibiyotik-
ler penisilin ve sefalosporinler olmustur. Izolatlarin
karbapenem duyarliliklari ise ilk sirada yer almigtir.
Ampirik ila¢ kullanimina bagli GSBL pozitifliginde
meydana gelebilecek artig veya mutasyonel durumlar
su an en etkili antibiyotikler olan karbapenemlerin
etkinligini ilerleyen yillarda olumsuz etkileyebilir.
Gelisigtizel ila¢ kullaniminin engellenmesinin yani
sira risk fakeorlerinin azalulmasi GSBL pozitif et-
kenlerden kaynaklanacak enfeksiyonlarin insidensini
onemli ol¢iide azaltacakur.

Uriner  sistem  enfeksiyonlarinda ~ prognozun
iyilestirilmesinin en iyi yolu tedavinin idrar kiltiri
sonuglarina gore yapilmasidir. Ayrica yoreye ozgi
etken profilinin ¢ikarilmasi, GSBL modellerinin be-
lirlenmesi ve bu modellerin antibiyotik duyarlilikla-
rinin belirlenmesi tedavide bagari sansini artirmak-
tadir. Bakterilerde bu tiir envanterin ¢ikarilmasinda
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konvansiyonel ve otomatize yontemler basariyla kul-
lanilmaktadir. Nitekim bu ¢aligmada idrar yollar1 ya-
kinmas ile bagvuran bireylerden kiiltiire edilen idrar
orneklerinden BD Phoenix™ 100 otomatize sistemi ile
etken identifikasyonu gergeklestirilmis, antibiyotik du-
yarliliklar1 belirlenmis ve izolatlarin 120 (%13,33)’sin-
de GSBL aktivitesi saptanmugtir. Tanimlanan E.coli ve
K.pneumoniae izolatlarinin 105’'inde PCR ile bir veya
daha fazla gen bolgesi saptanmig ve boylelikle GSBL
tanisinda PCR’nin sensitivitesi %90,52 olarak hesap-
lanmigtir. Kapsamli veri saglayan otomatize sistemler
tan1 ve aragtirma laboratuvarlarinda avantajli olsa da
bu ¢aligmada oldugu gibi zaman, performans ve eko-
nomik yonden avantajli olugu ile PCR’nin GSBL'lerin
tanisinda  fayda saglayacagi 6ngoriilebilmektedir.
Bu ¢aligma, sinirli bir lokasyonda, Kars yoresinde,
tiriner sistem enfeksiyonlarina yol acan GSBL pozitif
etkenlerin profillerinin, antibiyotik duyarliliklarinin ve
GSBL tiretimiyle ilgili gen dagilimlarinin belirlendigi
ve tiim bu modellerle hastalarin demografik 6zellikleri-
nin kargilagtirildigy ilk sistematik ¢aligmadir. Elde edi-
len bu lokal bulgularin GSBL i¢in tanimlanan global
epidemiyolojik verilerden ¢ok farkli olmadig: saptan-
mugtir. Yine de farkli orijin ve komplikasyonlara sahip
bireylerden elde edilecek mikroorganizmalarin GSBL
pozitifliginin irdelenmesi ve filogenetik modellerinin
belirlenmesine yonelik yapilacak yeni ¢aligmalarin bu
etkenlerin evrimi hakkinda daha fazla bilgi edinmeye
olumlu katkilar saglayacagi umulmakeadir.
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ABSTRACT

Aim: Amikacin is a semi-synthetic aminoglycoside derivative an-
tibacterial drug. Amikacin’s cochleotoxic effects causing perma-
nent hearing loss have been reported. Over-production of reac-
tive oxygen species (ROS) are responsible for the ototoxicity of
amikacin. The study investigates the protective effect of Taxifolin
(8.5.7.3.4-pentahydroxy flavanone), an antioxidant flavonoid,
against amikacin-induced ototoxicity. The objective is to biochemi-
cally and histopathologically investigate the protective effect of taxi-
folin against amikacin-induced ototoxicity in male albino Wistar rats.

Material and Method: TAK group animals were administered taxi-
folin 50 mg/kg (n-6) by oral gavage. AMK (n-6) and HG (n-6) groups
were administered distilled water as solvent using the same meth-
od. One hour after taxifolin and distilled water administration, TAK
and AMK groups were given 200 mg/kg amikacin by intramuscu-
lar route. This procedure was performed once a day for 14 days.
Cochlear tissues extracted from the animals killed after this period
with high doses of ketamine (120 mg/kg) were investigated bio-
chemically and histopathologically.

Results: Histopathological damage such as edema and decon-
struction was observed in cochlear tissues of the AMK group
where malondialdehyde (MDA) and total oxidant status (TOS) were
high and total glutathione (tGSH) and total antioxidant status (TAS)
were low. However, no histopathological finding except for mild
edema was observed in the TAK group where MDA, TOS, tGSH,
and TAS levels were close to those of the HG group.

Conclusion: Taxifolin may be beneficial in terms of preventing
amikacin-induced cochlear damage.

Key words: amikacin; taxifolin; ototoxicity; rat

O0ZET

Amac: Amikasin, yar sentetik aminoglikozid tirevi antibakteriyel
bir ilactir. Amikasinin kalici isitme kaybina yol acan kokleotoksik et-
kileri rapor edilmistir. Amikasin ototoksisitesinden, reaktif oksijen
tirlerinin (ROS) asiri Uretimi sorumlu tutulmaktadir. Calismamizda
amikasin ile indliklenen ototoksisiteye karsi koruyucu etkisini aras-
tiracagimiz Taxifolin (3.5.7,3,4-pentahydroxy flavanone) antioksi-
dan bir flavonoiddir. Taxifolinin albino Wistar tiri erkek si¢canlarda
amikasin ile indliklenen ototoksisiteye karsi koruyucu etkisini biyo-
kimyasal ve histopatolojik olarak arastirmak amaclanmaktadir.

Materyal ve Metot: Hayvanlarin TAK grubuna taxifolin 50 mg/kg
(n-6) oral yoldan gavajla verildi. AMK (n-6) ve HG (n-6) gruplarina
ise ¢ézlicu olarak distile su ayni hacimde ayni yéntemle uygulan-
di. Taxifolin ve distile su verildikten bir saat sonra TAK ve AMK
gruplarina amikasin 200 mg/kg intramuskdiler yoldan enjekte edild.
Bu prosedir giinde bir defa 14 glin boyunca uygulandi. Bu siire
sonunda yliksek doz ketamile (120 mg/kg) éldlirilen hayvanlar-
dan cikarilan koklea dokular biyokimyasal ve histopatolojik olarak
incelendi.

Bulgular: Malondialdehid (MDA) ve total oksidan statusun (TOS)
ylksek, total glutatyon (tGSH) ve total antioksidan stattisun (TAS)
disltk bulundugu AMK grubunun koklea dokusunda 6dem ve
destriiksiyon gibi histopatolojik hasar gérilmdstir. Ancak, MDA,
TOS, tGSH ve TAS dlzeyleri HG grubuna yakin olan TAK gru-
bunda hafif édem disinda herhangi bir histopatolojik bulgulara
rastlanmad.

Sonug: Taksifolin, amikasinle iliskili koklea hasarinin énlenmesinde
yararli olabilecegini isaret etmektedir.

Anahtar kelimeler: amikasin; taksifolin; ototoksitite; rat
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Introduction

Amikacin is a semi-synthetic aminoglycoside deriva-
tive antibacterial drug obtained by acetylation of ka-
namycin'. Amikacin is resistant to bacterial enzymes
that can inactivate other natural aminoglycosides™
Aminoglycoside antibiotics (AGAs) are known for their
rapid activity, low bacterial resistance, synergistic activity
with beta lactams and their low cost®. Although AGAs
include a wide range and have numerous areas of appli-
cation, their adverse effects limit their use®. According
to various studies, the ototoxicity incidence of AGAs
range between 10% and 80% °. Similar to other AGAs,
amikacin also has cochleotoxic effects causing perma-
nent hearing loss®. Ototoxicity is a clinical condition
caused usually by the harmful effects of some chemical
agents on hearing and balancing functions of the ear®.
Over-production of reactive oxygen species (ROS) is
held responsible for the pathogenesis of amikacin oto-
toxicity”®. Aksoy F. et al.” reported that there were many
experimental studies demonstrating that antioxidant
agents can prevent AGA ototoxicity.

The present study investigate the protective effect of
Taxifolin (3.5.7.3.4-pentahydroxy flavanone or dihy-
droquercetine), against amikacin-induced ototoxicity.
Taxifolin is an antioxidant flavonoid that can be found
in citrus and onion in high quantities'. In literature, fla-
vonoids have been reported to inhibit lipid peroxidation
and enzymatic reactions that produce ROS". Taxifolin
has been reported to protect tissues from oxidative dam-
age by inhibiting malondialdehyde (MDA) increase in
various organ tissues and glutathione (GSH) decrease,
which is an endogenous antioxidant'>'. Taxifolin use
is also recommended to minimize lipid oxidation in
food and pharmaceutical products®. All this informa-
tion demonstrate that ROS is a major component in
the pathogenesis of amikacin-induced ototoxicity. It
is believed that taxifolin can be beneficial in treating
amikacin-induced ototoxicity damage. There was no in-
formation in the literature about the protective effect of
taxifolin against amikacin-induced ototoxicity. For this
reason, the objective of our study is to biochemically and
histopathologically investigate the protective effect of
taxifolin against amikacin-induced ototoxicity in male
albino Wistar rats.

Material and Methods

Animals

Male albino Wistar rats to be used in the study were
obtained from the Medical Experimental Research and
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Application Center of Ataturk University. A total of
18 male albino Wistar rats weighing between 290 and
305 grams were used for the experiment. Prior to the
experiment, animals were housed and fed in groups at
normal room temperature (22°C).

Chemicals

Ketamine used in the experiment was supplied from
Pfizer Ilaglari Led. $ti. (Turkey), amikacin from Sanofi
Ilag San. (Turkey) and taxifolin from Evalar-Russia.

Animal Groups

Experimental animals were divided into three groups:
amikacin (AMK) administered, taxifolin+amikacin
administered and the control group (HG).

Experimental Procedure

Pharmacological procedure: TAK group animals
were administered taxifolin 50 mg/kg (n-6) by oral ga-
vage. AMK (n-6) and HG (n-6) groups were adminis-
tered distilled water as solvent using the same method.
One hour after taxifolin and distilled water adminis-
tration, TAK and AMK groups were given 200 mg/kg
amikacin by intramuscular route. This procedure was
performed once a day for 14 days. Cochlear tissues ex-
tracted from the animals killed after this period with
high doses of ketamine (120 mg/kg) were investigated
biochemically and histopathologically. Biochemical
and histopathological examinations were performed
on removed cochlear tissues. Biochemical and his-
topathological results obtained from TAK and HG
animal groups were compared with those of the AMK
group.

Biochemical analyses: Homogenates of cochlear tis-
sues were prepared for biochemical analysis. Total
glutathione (tGSH) and malondialdehyde (MDA)
levels of supernatants, which were obtained from the
homogenates, were determined using appropriate
methods based on the literature.

Preparation of samples: At this stage of the study,
0.2-gram from each removed tissue was weighed. They
were rounded up to 2 ml in 1.15% potassium chloride
solution for determining the MDA and in phosphate
buffer with a pH of 7.5 for determining the tGSH and
homogenized in an ice-cold medium. It was then cen-
trifuged at 10000 rpm at +4°C for 15 minutes. The su-
pernatant was used as an analysis sample.

Determination of MDA: It is based on spectropho-
tometric measurement at 532 nm wavelength of the
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absorbance of the pink colored complex formed by
thiobarbituric acid (TBA) and MDA at a high tem-
perature (at 95°C) _ENREF_100". Homogenates
were centrifuged at 5000 g for 20 minutes and these
supernatants were used to identify the MDA amount.
250 pl homogenate, 100 pl 8% sodium dodecyl sulfate
(SDS), 750 pl 20% acetic acid, 750 pl 0.08% TBA and
150 pl distilled water were put into capped test tubes
via pipetting and vortexed. The mixture was incubated
at 100 °C for 60 minutes, and then, 2.5 ml of n-butanol
was added and measured spectrophotometrically. The
red color intensity was read using 3 ml cuvettes at 532
nm and MDA amount of samples was determined by
a standard graph developed using an MDA stock solu-

tion prepared by considering the dilution coefficients.

Determination of tGSH: DTNB [5.5’-Dithiobis
(2-nitrobenzoic acid)] in the measuring medium is a
disulfide chromogen easily reduced by sulthydryl com-
pounds. Yellow color intensity was measured spec-
trophotometrically at 412 nm". Homogenates were
centrifuged for 10 minutes at 12000 g and superna-
tants were used to determine the GSH amount. 1500
ul measuring buffer (200 mM Tris-HCI containing
0.2 mM EDTA, pH=8.2), 500 ul supernatant, 100 pl
5.5’-Dithio-bis (2-nitrobenzoic acid) (DTNB) and
7900 pl of methanol were put into capped test tubes
via pipetting and then vortexed. The mixture was incu-
bated at 37 °C for 30 minutes and measured spectro-
photometrically. The amount of yellow form was read
using 3 ml quartz cuvettes at 412 nm and GSH amount
of samples was determined by a standard graph devel-
oped using an GSH stock solution prepared by taking

into consideration dilution coefficients.

Measurements of TOS and TAS: TOS and TAS lev-
els of cochlear tissue homogenates were determined
using a novel automated measurement method and
commercially available kits (Rel Assay Diagnostics,
Turkey), both developed by Erel'*". The TAS method
is based on the bleaching of characteristic color of a
more stable ABTS (2.2’-azino-bis (3-ethylbenzothia-
zoline-6-sulfonic acid)) radical cation by antioxidants
and, measurements is performed 660 nm. The results
are expressed as nmol hydrogen peroxide (H,0,)
equivalent/L. In TOS method, the oxidants present in
the sample oxidized the ferrous ion-o-dianisidine com-
plex to ferric ion. The oxidation reaction was enhanced
by glycerol molecules, abundantly present in the reac-
tion medium. The ferric ion produced a colored com-
plex with xylenol orange in an acidic medium. The

Kafkas J Med Sci 2021; 11(2):318-323

color intensity, which could be measured at 530 nm
spectrophotometrically, was related to the total amount
of oxidant molecules present in the sample. The results
were expressed as pmol Trolox equivalent/L. The per-
centage ratio of TOS to TAS was used as the oxidative
stress index (OSI). OSI was calculated as TOS divided
by 100xTAS.

Histopathological examination: Following a routine
tissue monitoring, sections of 5 um were obtained for
histopathological examination. These sections were
stained using Hematoxylin-Eosin (H&E) and co-
chlear tissues were evaluated using light microscopy
(Olympus BX 51, Japan) by a pathologist uninformed
of the treatment protocol, and the photographs were
taken using a digital camera (Olympus DP71).

Statistical Analyses

Results obtained from the experiments were expressed
as” mean value + standard error “ (x + SEM). Level of
significance of the difference among groups were de-
termined using the one-way ANOVA test. After that,
Fisher’s post-hoc LSD (least significant differences)
was conducted. All statistical procedures were carried
out on “IBM SPSS Statistics Version 20” and p<0.05

was considered significant.

Results

Biochemical Findings
MDA and tGSH Analysis Results: As can be seen in

Figure 1, the amount of MDA in cochlear tissues of
animals administered amikacin increased significantly
compared to healthy and taxifolin groups. However,
the difference in MDA amount in healthy and taxi-
folin groups was statistically insignificant. The tGSH
amount in amikacin group was found to be less com-
pared to that of healthy and taxifolin groups. The dif-
ference in the amount of tGSH in the healthy group
and the taxifolin group was found insignificant.

TOS and TAS analysis results: It was found that ami-
kacin significantly increased the level of TOS in the co-
chlear tissue of animals compared to healthy and taxi-
folin groups. TOS levels were similar in healthy and
taxifolin groups. Amikacin led to a decrease in TAS
level in the cochlear tissue of animals. However, taxi-
folin significantly prevented the decrease of TAS level
associated with amikacin and the difference in TAS
level between the healthy and the taxifolin groups was
found to be insignificant (Figure 2).
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Figure 3. Cochlear tissue of the healthy animal group (HEx200).

i i L Figure 4. Animal group administered only amikacin: cochlear
Histopathological Findings edema and deconstruction (double-headed arrow), vestibular mem-

Figure 3 shows normal cochlear tissue of the healthy brane degeneration (single-headed arrow, HEx400)

group. Severe edema and deconstruction can be seen
in cochlea of the group only administered amikacin.
Vestibular membrane degeneration was also detected
in the amikacin group (Figure 4). In addition to edema
in the cochlea, no other histopathological finding was
observed in the animal group treated with taxifolin

(Figure 5).

Discussion

Since any other alternatives have not been found for
amikacin and other AGAs, ototoxicity caused by
these drugs is still open to discussion. Even though
there have been various experimental studies to pre-
vent amikacin-induced ototoxicity, clinical studies are
still conducted for new strategies on its prevention’.
The present study investigated the protective effect of
taxifolin on amikacin-induced ototoxicity in rats bio-
chemically and histopathologically. Literature sug- : ‘
gests that AGAs are both vestibulotoxic and cochleo- Figure 5. Animal group treated with taxifolin: Edema in cochlea
toxic®. In this group, streptomycin and gentamycin (double-headed arrow, HEx200).
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were reported to be more vestibulotoxic, while other
AGAs were reported to be cochelotoxic!. As men-
tioned above, over-production of ROS is responsible
for the pathogenesis of amikacin ototoxicity 7%, The
results of the biochemical experiments performed
under this study show that MDA and TOS levels in
the cochlear tissues of animals administered amikacin
significantly increased, while tGSH and TAS levels
decreased compared to healthy and taxifolin groups.
A correlation was reported between increased MDA
levels associated with amikacin in the cochlea and au-
ditory dysfunction®. Aksoy F et al. reported that the
increase in total oxidant level (TOS) due to amikacin
led to sensorineural hearing loss in rats”. In our study,
tGSH level in the amikacin group was found to be
lower compared to healthy and taxifolin groups. In
addition to low tGSH, TAS level was also low in the
amikacin group. These results suggest that the physi-
ological balance between the oxidant and the antioxi-
dant is disrupted in the amikacin group. Literature
reveals that the disruption of this balance leads to tis-
sue damage, which is called oxidative stress*'. It has
been reported that a decrease in the amount of anti-
oxidants in the cochlear tissue may result in auditory
dysfunction®. It has also been reported that low TAS
caused hearing loss in rats”’.

In our study, we used high MDA and low tGSH lev-
els as a base for evaluating the oxidative damage to co-
chlear tissue. MDA is a reliable end product of lipid
peroxidation (LPO) %2 This is the reason why MDA
is widely used as an indicator of oxidative status *.
Increased MDA level indicates increased ROS. The
MDA formed as a result of LPO is toxic and may cause
further destruction®*. However, in healthy tissues,
the harmful effects of these oxidants are prevented by
GSH and other enzymatic and non-enzymatic anti-
oxidants. GSH is an antioxidant tripeptide composed
of L-glutamate, L-cysteine, and glycine found in cells.
GSH reacts with hydrogen peroxide (H,0,) and or-
ganic peroxides to detoxify and protect cells from SOR
damage)®.

The cochlear structure (architecture) was examined
histopathologically to prove the accuracy of the re-
sults of our biochemical experiment. While edema
and destruction were observed in the cochlear tissue
of the group only administered amikacin, degenera-
tion was identified in the vestibular membrane. In a
study, which was conducted long ago by Lenoir M
et al. amikacin was shown to result in morphological
changes in the cochlea®. Cazals et al. reported that

Kafkas J Med Sci 2021; 11(2):318-323

amikacin caused destruction of the cochlea?”. No de-
struction was observed on the cochlear tissue of the
taxifolin group. In addition, degeneration was found in
the vestibular membrane. Our histopathological find-
ings are consistent with biochemical findings. There is
no information in the literature about the protective
effect of taxifolin on the cochlea. However, there are
studies showing that taxifolin has a cytoprotective ef-
fect and protects tissues from oxidative damage'***%.
Taxifolin has been reported to prevent bone loss due to
osteoporosis by inhibiting ROS and proinflammatory
cytokine overproduction®. In conclusion: Amikacin
caused oxidative cochlear damage in animals. The co-
chleotoxic effect of amikacin has been demonstrated
by biochemical and histopathological findings. It has
been understood that taxifolin prevents amikacin-as-
sociated oxidative cochlear damage. This suggests that
taxifolin may be beneficial in treating amikacin-associ-
ated ototoxicity.
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OLGU SUNUMU / CASE REPORT

A Rare Finding of Vitamin B12 Deficiency in Infancy:

Lethargy

Infantta Vitamin B12 Eksikliginin Nadir Bir Bulgusu: Letarji

Sema Ates', Mehmet Gunduz?

!Child Health and Diseases Clinic; *Pediatric Metabolism Clinic, Health Ministry Ankara City Hospital, Ankara, Turkey

ABSTRACT

Vitamin B12 is one of the essential vitamins that affects various
systems in the body. Vitamin B12 deficiency can be seen at any
age. During infancy, hematological and neurological disorders,
including macrositer anemia, neurodevelopmental delay or re-
gression, irritability, weakness, hypotonia, ataxia, apathy, tremor
and seizures are caused. Vitamin B12 deficiency in patients with
different nonspecific neurological findings should be consid-
ered in differential diagnosis. In this article, we present a case
of lethargic girl who was referred for eleven months of sleep and
awakening. Vitamin B12 levels were found to be low due to the
presence of a finding compatible with macrositer anemia in the
whole blood count and peripheral spread of the case and be-
cause of the backwardness in the neuro motor developmental
stages. Following the first dose with Vitamin B12 treatment, the
clinical presentation began to improve and the findings disap-
peared completely over time.

Key words: vitamin B12 deficiency; lethargy; infancy

OZET

Vitamin B12, vicutta cesitli sistemleri etkileyen esansiyel vita-
minlerden biridir. Vitamin B12 eksikligi her yasta gorilebilir. Sit
cocuklugu déneminde siklikla makrositer anemi, nérogelisimsel
gecikme ya da gerileme, irritabilite, glicsizlik, hipotoni, ataksi,
apati, tremor ve nébetleri kapsayan hematolojik ve nérolojik bo-
zukluklara neden olmaktadir. Farkli nonspesifik nérolojik bulgu-
larla gelen hastalarda Vitamin B12 eksikligi ayirici tanida mutlaka
dusundlmelidir. Bu makalede devamli uyku hali, uyanamama ne-
deniyle basvuran Vitamin B12 eksikligi ile iliskili koma saptanan
on bir aylik kiz olgu sunulmustur. Olgunun tam kan sayimi ve peri-
ferik yaymasinda makrositer anemi ile uyumlu bulgusunun olmasi
ve néro motor gelisim basamaklarinda da gerilik olmasi nedeniyle
bakilan Vitamin B12 dlzeyi dislik olarak saptanmistir. Hastaya
Vitamin B12 tedavisi yapilmis ve takipte klinik tablo dramatik ola-
rak tamamen duizelmistir.

Anahtar kelimeler: vitamin B12 eksikligi; letarji; siit cocuklugu

Introduction

Vitamin B12, which is in the form of cobalamin in
foods, is mostly of animal origin and can not be syn-
thesized in the human body. The most important func-
tion is the synthesis of deoxyribonucleic acid (DNA),
which is necessary for cell division and proliferation.
Lack of vitamin B12 is associated with megaloblastic
anemia, psychiatric and hematological disturbances,
and physical and neuro-motor retardation. Due to
the demyelination effect, brain and nervous system
development is significantly affected. In children with
Vitamin B12 deficiency, delays in all motor functions
such as head control, sitting, walking, and speaking can
be seen with findings such as irritability, apathy, hypo-
tonia, and loss of appetite'~. Especially in developing
countries, children in the first 2-year-old group may
develop megaloblastic anemia and neurological de-
generation due to deficiency in the mother’s milk and
defective intake®. It is important to consider Vitamin
B12 deficiency during childhood, to be diagnosed and
treated. Although the treatment cost is quite low, de-
layed treatment can lead to serious complications such
as deep anemia, irreversible neurological damage’. In
this article, we present a case of eleven months old girl
with delayed and marked lethargy — sleepy state on her
neuromotor developmental stages due to deficiency
of Vitamin B12 and her dramatically improved post-
treatment findings.

Case Presentation

An 11-month-old girl was admitted to our hospi-
tal with complaints of drowsiness-sleepy, anorexia,
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decreased interest in her environment, sleeplessness in
her sitting position, and difficulty in awakening.

Cranial computed tomography (CT) at the external
center, previously referred to these complaints He was
diagnosed with mastoiditis and 1 week with ceftriax-
one and 4 days with cefixime due to the presence of
mucinous densities in bilateral mastoid cells. The pa-
tient applied to our clinic for complaints.

There is no kinship between mother and father. The
patient had no pathological features in prenatal, natal
and postnatal. It was stated that the vaccinations were
made in accordance with the Ministry of Health vac-
cination schedule. Some steps in neuromotor develop-
ment have been found to be delayed: head restraint
5—6th month, assisted sitting 8th month, unsupported
sitting 9th month, no crawling and stepping, Speech
was in 1-2 words in the 8th month.

On physical examination; body weight was measured
as 8915 gr (25-50 percentile), height 73 c¢m (25 per-

centile), and head circumference 43 cm (3 percentile).

On the neurological examination the general condi-
tion was moderate, consciousness was lethargy, no
orientation and no cooperative. There was no auditory
evoked response, and there was a brief awake state with
painful stimuli. Muscle strength was complete and
there was no pathological reflex. Pupil reflex bilateral
positif, deep tendon reflexes are active in all extremities
and plantar responses flexor. The other system exami-
nations of the patient were natural.

In laboratory examinations; In full blood count; he-
moglobin 11 g/dL, leukocyte count 7.6x10°/mm?®,
mean erythrocyte volume (OEH) 99.7 fL, platelet
436x10°/mm? reticulocyte: 8.3% (control: 2.5% and
corrected: 2.1%). Erythrocytes hypochromic macroc-
iter in peripheral spread, anisocytosis and poichilocy-
tosis were present. Serum biochemistry, blood gas, thy-
roid function tests, ammonia, ferritin, folate, urine and
blood amino acids, tandem and urine organic acid were
normal. Hearing and eye examination were normal.
Cranial magnetic resonance imaging (MRI) and cra-
nial computed tomography were reported as normal.
MRI spectroscopy was normal. Electroencephalogram
(EEG) of the patient had no pathological findings oth-

er than mild cerebral dysfunction.

Blood Vitamin B12 level: 83 pg/mL, homocysteine:
>50 (N: 0-13) urine methyl malonic acid: 0.481 ng/
mL (N: 0-0.4). Vitamin B12 level in the mother’s
blood was 108 pg/mL.
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Based on these results, cyanocobalamin intramuscular
therapy was initiated in the patient who was thought
to be deficient in Vitamin B12. Vitamin B12 treat-
ment protocol to be applied to the patient; A total of
six months of treatment consisting of 100 mcg/day in
the first week, 100 mcg in the second week every other
day, 100 mcg in the third week every three days, 100
mcg/week in the fourth week and then 100 mcg of in-
tramuscular per month. In follow-up, cyanocobalamin
increased the activity of the patient by the second dose,
and the prolongation of the wakefulness was seen The
sleeping periods continued at the same level as their
peers, the interest in the surroundings increased, and
the answers began to give appropriate responses to the
stimuli. The patient was discharged in this condition.
Vitamin B12 level observed after 1 month was 855 pg/
mL.

Discussion

Vitamin B12 is a vitamin that plays a role in DNA syn-
thesis and causes a variety of deficiencies that affect all
age groups®. Vitamin B12, which is not synthesized in
humans and primarily in animal origin, is an important
cofactor involved in the methylation of homocysteine
in methylionine and the conversion of methylmalonil
coenzyme A to succinylcoenzyme A. Vitamin B12 de-
ficiency accumulates in these precursors, so measure-
ment of homocysteine and methylmalonic acid levels
is helpful in the diagnosis’. Her blood methylmalonic

acid level was normal but homocysteine level was high.

Vitamin B12 is actively transmitted through the pla-
centa in pregnancy from mother to baby. In healthy
newborns, 25-50 pg of total Vitamin B12 is found
in the liver and is sufficient until the end of age™.
However, in infants are fed with mother’s milk which
is deficient in Vitamin B12 or who consume little
amounts of animal food, Vitamin B12 deficiency may
develop between 6-12 months®. The most common
cause of vitamin B12 deficiency in our country during
infancy is vitamin B12 deficiency during pregnancy’.

In the study of Kog et al.’’, Vitamin B12 deficiency
was found in 72% of pregnancies and 41% of new-
borns. Vitamin B12 deficiency may be overlooked be-
cause anthropometric measurements are not affected
if there is a deficiency in the Newborn period'. As
the child grows and the deficit deepens, clinical signs
usually appear between 3-18 months. Vitamin defi-
ciency is thought to be due to low intake due to the
infant being fed with breast milk, insufficient intake of
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animal food as supplementary food and lack of vitamin
B12 in mother. The first clinical finding was delayed
in head holding and mild hypotonia. The amount of
Vitamin B12 in the mother’s milk is related to the in-
take amount of Vitamin B12 in the diet rather than
Vitamin B12 deposits in the mother. Vitamin B12 sup-
port to mothers during pregnancy and timely delivery
of supplemental nutrients to dairy children prevent
signs of vitamin deficiency.

The long-term deficiency of vitamin B12 causes insuffi-
cient myelinization in the spinal cord and brain. Many
non-specific neurological findings such as lethargy,
apathy, weakness, irritability, hypotonia, seizures, de-
velopmental retardation, movement disorders, person-
ality changes, memory loss may occur due to Vitamin
B12 deficiency, especially in infancy?®. West syndrome
and epileptic cases rarely seen due to Vitamin B12 de-
ficiency have also been reported in the literature''?. It
is also emphasized that in a study conducted in adults,
Vitamin B12 deficiency may be associated with day-
time extreme sleepiness'®. Hoey et al. » reported that
vitamin B12 deficiency in a 14-month-old female pa-
tient, who was fed only breast-milk, drowsiness, sei-
zures in the eyes, on the face, arms and legs with con-
stant splashes, had a role in the etiology. There were
obvious drowsiness in our presence, and there was no
orientation and no cooperation. There was no auditory
stimulus response and there was a brief awakening with
painful stimulus. Also some steps in neuromotor devel-
opment have been found to be delayed: head restraint
Sth—6th month, assisted sitting 8th month, unsup-
ported sitting 9th month, no crawling and stepping.

Although complete blood count is not a diagnostic
value alone, Vitamin B12 deficiency should be consid-
ered in the presence of macroscopic anemia. In case of
accompanying iron deficiency anemia, thalassemia car-
riage or inflammatory bowel diseases, normocytic and
even micrositeritic erythrocytes may be seen in periph-
eral blood smear. Pancytopenia can also be seen in se-
vere Vitamin B12 deficiencies'. In our case, hemoglo-
bin value was in the lower border and mean corpusculer
volume (MCV) was high. Hipocrom macrositer eryth-
rocytes, anisocytosis and poichilocytosis were present
in the peripheral spread. Elevated levels of homocys-
teine or serum/urinary methylmalonic acid in patients
who are thought to be deficient in vitamin B12 but
whose levels are normal are considered significant for
diagnosis'”. Bone marrow aspiration is recommended
in cases with diagnostic difficulties. Investigations to
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investigate etiology are not affected by Vitamin B12
treatment. Therefore, the treatment of the patient
should be started before the etiologic investigation is
concluded. Determination of etiology is of importance
in order to decide the duration of treatment.

Vitamin B12 deficiency is a common condition, espe-
cially in developing countries. The majority of Vitamin
B12 deficiencies encountered during infancy are due
to mothers. Therefore, Vitamin B12 deficiency should
be sought in the mothers of infants with a diagnosis
of Vitamin B12 deficiency. Vitamin B12 support to
mothers during pregnancy and timely delivery of sup-
plemental nutrients to dairy children prevent signs of
vitamin deficiency. However, long-term deficiency of
Vitamin B12 may cause permanent neurological dis-
turbances as it causes demyelination in the spinal cord
and brain. Vitamin B12 deficiency should be kept in
mind in patients with nonspecific neurological find-
ings such as sleeping and unconsciousness, apathy,
seizures, hypothermia. Early diagnosis and treatment
should be avoided complications that may occur.
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OLGU SUNUMU / CASE REPORT

Rectus Sheath Hematoma After Prophylactic Subcutaneous

Enoxaparin Treatment in a COVID-19 Patient
Bir COVID-19 Hastasinda Profilaktik Subkutan Enoksaparin Tedavisi Sonrasi Rektus Kilif Hematomu

Muharrem Bayrak', Kenan Cadirci', Mustafa Kahraman?

'Department of Internal Medicine; *Department of Radiology, Health Sciences University, Erzurum Regional Training and

Research Hospital, Erzurum, Turkey

ABSTRACT

COVID-19 is a disease that causes microvascular thrombosis
with respiratory failure. Anticoagulant treatments sometimes
cause life-threatening gastrointestinal, intracranial, and ab-
dominal bleeding. A 68-year-old male patient was admitted to
the infectious diseases service because the COVID-19 PCR-RT
test performed in the emergency department was positive and it
was compatible with COVID-19 pneumonia on thoracic tomog-
raphy. Prophylactic subcutaneous enoxaparin treatment was
initiated considering that the patient would have a high risk of
microvascular thrombosis due to hypertension and coronary ar-
tery disease. On the 10th day of his treatment, the patient whose
general condition was deteriorated and had severe abdominal
pain, hemoglobin was 6.4 mg/dl in the hemoglobin examination
performed for diagnosis, and a diagnosis of hematoma spreading
to the pelvis starting from the rectus sheath of 15x11x14 cm was
made in abdominal tomography.

Key words: COVID-19; hematoma;, enoxaparinsodium; computed tomography

OZET

COVID-19, solunum yetmezIigi ile birlikte mikrovaskdler tromboza
neden olan bir hastaliktir. Antikoagllan tedaviler bazen yasami teh-
dit eden gastrointestinal, intrakraniyal ve abdominal kanamaya ne-
den olur. 68 yasindaki erkek hasta, acil serviste yapilan COVID-19
PCR-RT testinin pozitif olmasi ve toraks tomografisinde COVID-19
pndémonisi ile uyumlu olmasi nedeniyle enfeksiyon hastaliklari ser-
visine kabul edildi. Hastanin hipertansiyon ve koroner arter hastali-
gina bagl mikrovaskiler tromboz riskinin yliksek olacagi dlisiiniile-
rek profilaktik subkutan enoksaparin tedavisi baslandl. Tedavisinin
10. guinlinde, genel durumu kétilesen ve siddetli karin agnisi gelis-
mesi Uzerine, tani amacli olarak bakilan hemoglobin incelemesinde
hemoglobin 6,4 mg/dl, ve batin tomografisinde ise rektus kilifindan
baslayarak pelvise yayilan 15x11x14 cm abadli hematom tespit
edilmesi lzerine rektus kilif hematomu tanisi konuldu.

Anahtar kelimeler: COVID-19; hematom; enoksaparinsodyum; bilgisarayl
tomografi

Introduction
COVID-19 is a highly fatal disease that causes 34

million cases and 1 million deaths in the world"*
COVID-19 is a disease that causes microvascular
thrombosis with respiratory failure’. It is thought
that the formation of microvascular thrombosis in
COVID-19 disease is caused by the increase in hyper-
coagulability caused by proinflammatory cytokines
such as interleukin-6 (IL-6), tumor necrosis alpha
(TNF-alpha), and other atherosclerotic changes®.
Prophylactic anticoagulant treatment due to increased
hypercoagulability reduces the risk of ischemia and
pathologies related to microvascular thrombosis in pa-
tients with COVID-19°. Rectus sheath hematoma is a
rare complication and is usually seen after trauma or
due to anticoagulant therapy®. Rectus sheath hemato-
mas have a mortality rate of 4%’. Cases of rectus sheath
hematoma due to low molecular weight heparin have
been reported in the literature, although it is not very
common®. As far as we know in our case, we present
a case of rectus sheath hematoma that developed on
the 10th day of subcutaneous enoxaparin treatment,
which was initiated prophylactically while receiving
COVID-19 treatment. We would like to emphasize
that it is very important that anticoagulant treat-
ment and potentially fatal bleeding after treatment in
COVID-19 patients require very close follow-up.

Case Presentation
The 68-year-old male patient had hypertension and

coronary artery disease. The patient had been using
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100 mg/day acetylsalicylic acid and ramipril/hydro-
chlorothiazide (10/12.5 mg) for five years. Fever of
38.6° C that started in the last five days, pulse 102/
min, respiratory rate 21/min, blood pressure 146/92
mm Hg, and oxygen saturation measurement by pulse
oximetry was 79%.

Bilateral breathing sounds in the lower lobes of the
lungs had rales and crepitations on physical examina-
tion. In his laboratory, hemoglobin 11.8 g/dL (14.1-
17.8), white blood cell (WBC) 5.32x10° (3.91-10.9
x10%), thrombocyte 153x103 (152-383x10?), neutro-
phil 72.5% (40-74%), lymphocyte 11.9% (%) 17-47),
absolute lymphocyte count 0.8x10°uL (1.21-3.77x10°
uL), serum reactive protein (crp) 48.2 mg/L (0-5
mg/L), D-dimer 1590 mgL (0-500 mgL, procalcito-
nin 0.193 ng/ml (0-0.05 ng/ml), fibrinogen 506 mg/
dL (200-400 mg/dL), INR: 1.09 (08.1.2) (‘Table 1).

Table 1. Laboratory results of the COVID-19 patient on the 1st day of
treatment and the 10th-day of treatment when hematoma develops

Laboratory results 1. Day 10. Day
Hemoglobin (g/dL) 11.8 6.4 *
(14.1-17.8)

White blood cell x10° 5.32 4.58
(3.91-10.9)

Platelet x10° 153 132
(152-383)

% Neutrophil 725 75.6
(% 40-74)

% Lymphocyte 11.9 9.7
(% 17-47)

Absolute lymphocyte count x10%uL 0.8 0.6
(1.21-3.77x10°%uL)

CRP mg/L 48.2 54.7
(0-5)

D-dimer mg/L 1590 1684
(0-500)

Procalcitonin ng/ml 0.193 0.254
(0-0.05)

Fibrinogen mg/dL 506 624
(200-400)

Ferritin pg/L 459 584
(30-400)

INR 1.09 1.1
S/D ABP mmHg 146/92 72/44
Pao,/Fio, ratio 302 289
GFR 79 62
(ml/dk/1.73 m?)

**0n the 10th day, a severe decrease in hemoglobin is observed.
CRP, C-reactive protein; GFR, glomerular filtration rate; INR, international normalized ratio; S/D
ABP, systolic/diastolic arterial blood pressure.
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More prominent peripherally located diffuse ground
glass densities were observed in all lobes, lower lobes, and
subpleural areas of both lungs in the thoracic tomogra-
phy of the patient, and were found to be compatible with
COVID -19 pneumonia (Figure 1). Favipiravir 2x 1600
mg loading and 2x600 mg maintenance therapy, levo-
floxacin, 5 It/min oxygen therapy with a nasal cannula,
subcutaneous 60 mg/day enoxaparin, acetylcysteine
900 mg/day treatment was started for COVID-19
treatment. Acetylsalicylic acid and ramipril/hydro-
chlorothiazide (10/12.5 mg) were continued. Daily
saturation and vital signs of the patient were followed
closely. Sudden onset of severe abdominal pain, nau-
sea, vomiting, blood pressure 72/44 mmHg, and pulse:
118/min. on the 10th day of the patient’s treatment.
Increased sensitivity in the abdomen was observed in
the physical examination of the patient. The skin and
mucous membranes in the body had an anemia ap-
pearance. Hemoglobin was found to be 6.4 g/dL in
the hemogram of the patient. Unenhanced abdominal
tomography was performed. A hematoma measuring
15x11x14 cm starting from the rectus sheath and con-
tinuing to the pelvic region was detected (Figure 2).
The patient was transferred to the intensive care unit.
Anticoagulant treatment of the patient was discontin-
ued and intravenous fluid therapy was started at 3000
ml/day, 4 units of erythrocyte suspension and 2 units
of fresh frozen plasma treatment were given. After the
patient stayed in the intensive care unit for 7 days, a
control abdominal tomography was performed because
the Hb was 10.5 g/dL and the condition was stable. No
invasive procedure was performed on the patient as the
hematoma shrank to 10x11x10 c¢cm, but a conservative
treatment was applied. Our case was transferred to the
normal infection service again. A written consent form
was obtained from our patient to write the case.

Discussion

One of the most important causes of mortality in
COVID-19 patients is venous thromboembolism
and disseminated intravascular coagulopathy (DIC)’.
COVID-19 is a disease that causes microvascular
thrombosis together with respiratory failure®. It is
thought that the formation of microvascular throm-
bosis in COVID-19 disease is caused by the increase
in hypercoagulability caused by proinflammatory
cytokines such as interleukin-6 (IL-6), tumor ne-
crosis alpha (TNF-alpha), and other atherosclerotic
changes®. Proinflammatory cytokines released in
COVID-19 infection are among the leading factors in
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the development of DIC'. Prophylactic anticoagulant
therapy is used to prevent microvascular complications
in COVID-19 infection. Our case was also using sub-
cutaneous enoxaparin 60 mg and 100 mg acetylsali-
cylic acid. Gastrointestinal and intracranial bleeding
associated with prophylactic anticoagulant treatment
has been reported in patients with COVID 19'*'2. To
the best of our knowledge, rectus sheath hemorrhage
due to subcutaneous enoxaparin has not been reported
in COVID-19 infection in the literature. Patel et al®.
reported a 10x17%24 cm psoas muscle hematoma in a
69-year-old male patient with COVID-19. According
to the classification of rectus sheath hematoma in our
case, it was classified as Type 3 because of the presence

Kafkas J Med Sci 2021; 11(2):328-331

Figure 1. Thoracic tomography shows consoli-
dated areas of peripherally located diffuse ground
glass density and crazy paving findings, which are
evident in the lower lobe basal segments in both
lungs.

Figure 2. 15x11x14 ¢m hematoma image start-
ing from the rectus sheath and extending to the
pelvis and compressing the bladder on abdominal
tomography.

of blood in the peritoneum and prevesical space and
the hematocrit being affected and in the literature'.
Peripherally located ground-glass opacities, consoli-
dated areas, reticular pattern, Crazy Paving findings are
observed in thorax tomography in COVID-19 pneu-
monia. In our case, prevalent tomography findings
consistent with the literature were observed in thorax
tomography”>.

Subcutaneous enoxaparin treatment was used as pro-
phylactic and hematoma developed on the 20th day of
treatment in this case. 60 mg of enoxaparin and 100 mg
of acetylsalicylic acid were used in our case, whereas 81
mg of acetylsalicylic acid and 40 mg of enoxaparin were
used in the case of Patel et al.”® We think that earlier



hematoma in our case is due to differences in drug doses,
clinical and genetic differences in patients, and the fact
that COVID infection causes different systemic symp-
toms and signs in each patient. While D-dimer was
1590 mg/L in our case, it was measured as 570 mg/L in
the other case. Highness in both patients was a common
feature in both patients. D-dimer height was an impor-
tant factor for the initiation of prophylactic anticoagu-
lants in our case. In the 126 case series of Cherry et al.?,
which is the largest case series of rectus sheath hemato-
ma in the literature, Median age 73 and 81 (64%) of the
patients with female rectus sheath hematoma, 87 (69%)
patients used at least one anticoagulant treatment, while
30 (24%) used anticoagulant and antiplatelet therapy
together. The age of the patient and the development
of rectus sheath hematoma secondary to anticoagulant
treatment were similar in our case, while the fact that our
patient being male was different.

As a result, in COVID-19 patients, as in our case, an-
ticoagulant therapy is used prophylactically in the ex-
istence of additional risk factors such as hypertension,
coronary artery disease, as well as a serious infection
(viral pneumonia, etc.), CRP, and high D-dimer and
also against the risk of microvascular thrombosis due
to proinflammatory cytokine release in COVID-19
infection. Anticoagulant therapy was used because
of many risk factors in our case, and secondary rec-
tus sheath hematoma developed as a complication in
this treatment. We think that we contribute to the
literature with the fact that our case was the first re-
ported rectus sheath hematoma as far as we know in
COVID-19 patients, and also by drawing attention
to the fact that subcutancous enoxaparin treatment,
which is widely used in the treatment of COVID-19
in the world, will be a serious bleeding complication,
and by reporting that patient monitoring and treat-
ment can be performed with non-invasive conservative
methods in case of a hematoma that may develop.
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DERLEME / REVIEW

What is Metabolic Surgery? To Whom and When Should

It Be Applied?

Metabolik Cerrahi Nedir? Kime ve Ne Zaman Yapiimalidir?

Fatih Ciftci

Istanbul Gelisim University, Istanbul, Turkey

ABSTRACT

Metabolic syndrome is a cluster of cardiometabolic risk factors that
cause some complications. Each component of the syndrome needs
to be treated. For this purpose, anti-hypertensive, anti-diabetic, and
anti-lipidemic agents are used, but weight control plays a key role in
treatment. Exercise, reduction of daily calories with diet and increas-
ing physical activity play a role in the control of body weight. Various
medical treatments have been tried, but they have not been very
effective. The most effective way is still surgery. Although there is no
definite accepted definition of metabolic surgery, it can be defined
as surgical interventions to treat metabolic syndrome.

The general perception in bariatric surgery is that type 2 diabetes
enters remission due to patients’ weight loss. After the operation in
these patients, blood sugar control has been shown to be achieved
while patients are still in the hospital. It has been understood that the
gastrointestinal system plays an essential role in glucose homeosta-
sis, and its mechanisms have been tried to be revealed. The foregut
hypothesis and the hindgut hypothesis have been suggested.

A hindgut surgery like a duodenal switch has been shown to im-
prove insulin sensitivity and glucose homeostasis without causing
a hyperinsulinemic response compared to a foregut surgery like a
gastric bypass. Surgeries that modulate the hindgut have more po-
tential to disrupt the absorption of vitamins and minerals than fore-
gut surgeries.

To prevent this, the transit bipartition technique has been devel-
oped in recent years. As a result, various methods have been used
in metabolic surgery. The choice of a surgical technique should be
specific to the patient.

Key words: metabolic surgery; timing; type 2 diabetes mellitus

OZET

Metabolik sendrom bazi komplikasyonlara neden olan kardiyometa-
bolik risk faktérleri demetidir. Sendromu olusturan her bilesen tedavi
edilmelidir. Bunun igin antilipidemik, antidiyabetik, antihipertansif,
ilaglar kullanilir fakat tedavideki kilit rolde kilo kontrolti oynar. Viicut
agirhginin kontroliinde egzersiz, diyetle gtinltik alinan kalorinin azal-
tilmasi ve fiziksel faaliyetlerin artinlmasi rol oynar. Degisik tibbi te-
davilerlede deneme yapilmis olup ¢ok basarili olunamamistir. Hala

en etkin yol cerrahi secenektir. Kesin kabul edilen tanimi olmamakla
beraber metabolik cerrahi, metabolik sendromu tedavi etmek icin
yapilan cerrahi midahaleler olarak tarif edilebilir.

Genel algi bariatrik cerrahi geciren hasta kisilerin kilo vermeyle
iliskili tip 2 diyabet hastaliginin remisyona girmesidir. Ameliyat
sonrasi bu hastalar hastanede yatarken kan seker degerlerinin
dlizelmeye basladigi gérilmustir. Kan glukozu dengelenmesinde
gastrointestinal sistemin énemli rol aldigi anlasilinca, mekanizma-
sinin ortaya ¢cikmasi icin calismalar yapilmistir. On ve arka barsak
hipotezleri ortaya atilmistir.

Arka barsak ameliyati olan Duodenalswitch’in én barsak ame-
liyati olan gastrik by-pass’a gdre hiperinstilinemik cevaba ne-
den olmadan glukoz dengesini ve insilin duyarliliginda iyilesme
sagladigi ortaya konmustur. Arka barsak modulasyonu yapilan
ameliyatlar, én barsak modilasyonu yapilan ameliyatlara gére
mineral-vitamin dengesini daha cok bozma egilimindedir. Son
zamanlarda bunu énlemek icin transit bipartisyon ameliyati ge-
listirilmistir. Sonucta metabolik cerrahi ameliyatlarinda degisik
teknikler tercih edilmektedir. Yapilacak ameliyat yénteminin kisi-
ye 6zel olmasi gerektir.

Anahtar kelimeler: metabolik cerrahi; zamanlama; tip 2 diyabet

he adipose tissue accumulated in the body due to

irregular and uncontrolled nutrition causes various
diseases. These can include hepatosteatosis, hypertension
(HT), cardiovascular diseases, osteoarthrosis, type 2 di-
abetes mellitus (T2DM), alveolar ventilation deficiency,
cerebrovascular diseases,, hypertriglyceridemia, and vari-
cose veins. Some of the risk factors that occur mainly due
to insulin resistance play a role in the development of
cardiovascular diseases. This association, which was first
emphasized in 1988 and previously called. Syndrome X,
is called metabolic syndrome nowadays. Among them,
there are abdominal obesity, increased blood pressure,
T2DM, and lipid disorders. Insulin resistance results in
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decreased glucose uptake into cells in various tissues, pri-
marily skeletal muscle, increased lipolysis in adipose tis-
sue, and decreased gluconeogenesis in the liver. Obesity,
sedentary lifestyle, smoking, low birth weight, and peri-
natal malnutrition have also been associated with the
development of insulin resistance. Adipose tissue and
hormones secreted from this tissue, hypothalamus-pitu-
itary-adrenal axis disorders, advancing age, genetic and
environmental causes also contribute to the develop-
ment of insulin resistance'. The frequency of metabolic
syndrome increases with increasing age and body weight
of the studied population and shows social variabil-
ity. According to the results of the Turkish Metabolic
Syndrome Research conducted in 2004 in our country,
the frequency of metabolic syndrome in adults aged 20
years and older was found to be 35%>

The definition of metabolic syndromerefers to the
coexistence of at least three of the following medical
conditions: abdominal obesity, high blood pressure,
high blood sugar, high serum triglyceride level, and
low high-density lipoprotein level. However, different
study groups can use different definitions (Table 1).
The data obtained in the metabolic syndrome research
study is based on the evaluations made by accepting
the waist circumference as 102 cm in men and 88 cm
in women. A higher frequency of metabolic syndrome
could be detected if the 94-88 cm accepted today is

considered a limit.

Metabolic syndrome, of course, leads to life-threatening
complications. Therefore, each component of the syn-
drome needs to be treated. For this purpose, anti-hyper-
tensive, anti-diabetic, and anti-lipidemic agents are used,
but weight control plays a key role in treatment because
the production of substances such as TNF-alpha, adi-
ponectin, resistin, and PAI-1 induced by increased vis-
ceral fat, and the complex and not yet fully illuminated
inflammatory processes caused by them underlie the
metabolic syndrome. Although the ideal way to control
weight is to reduce the daily calorie intake and increase
physical activity with diets and exercises, unfortunately,
there is not much success in today’s society.

For this purpose, various medical treatments have been
tried, but very effective results have not been achieved.
Nowadays, the most effective way to treat obesity is
still bariatric surgery. The definition of bariatric sur-
gery is derived from the Greek words baros (weight)
and zatricos (treatment). The concept has evolved into
metabolic surgery over time due to the positive effects
of bariatric surgery on weight control as well as diabe-

tes, hypertension, and blood lipid profile. Although
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there is no precise definition of metabolic surgery, it
can generally be defined as surgical interventions to
treat metabolic syndrome.

The studies that started in the field of bariatric surgery
in the 1950 s enabled the introduction of the frequently
used surgical methods when the 80s were reached and
the spread of these methods with the introduction of
laparoscopy in gastrointestinal surgery in the 90s. The
general perception during this period was that type 2
diabetes entered remission due to patients’ weight loss.
However, in a study conducted in 1995°, the whole per-
ception began to change when they published studies
showing that patients with type 2 diabetes who under-
went a gastric bypass had blood glucose control achieved
while the patients were still in the hospital, that is, before
losing significant weight. Since then, it has been under-
stood that the gastrointestinal tract plays a vital role in
glucose homeostasis, and its mechanisms have been tried
to be revealed. Gastric bypass surgery has been shown
to divert food from the duodenum, reducing glucagon
release with anti-insulin activity. Beyond that, the early
access of foods to the lower parts of the small intestine
stimulates the release of incretins, and it is known that
glucagon-like peptide-1 (GLP-1) and gastric inhibitory
polypeptide (GIP) with typical incretin activity have
trophic effects on pancreatic beta cells and increase in-
sulin secretion.

At this point, two different views emerged. According
to the first view: “disabling the duodenum improves
type 2 diabetes (the foregut hypothesis), which occurs
asaresult of disruption of the balance between incretins
and peptides with anti-incretin activity in the body™.
The second view is that the increase in the production
of GLP-1 released from the L cells with the early arriv-
al of the food in the terminal ileum plays a major role
in the control of diabetes (the hindgut hypothesis)®.
Although the place of surgery remains controversial
for the treatment of T2DM, which has been tried to
be treated with insulin despite the hyperinsulinemic
condition for decades, at the point we have reached
today, even the American Diabetes Association recom-
mends metabolic surgery with a high level of evidence
(category A) in candidates eligible for surgery even for
the treatment of T2DM regardless of the level of glyce-
mic control if the body mass index (BMI) is 40 kg/m?
or more, and in patients with a BMI of 35-39.9 kg/m?
when hyperglycemia cannot be adequately controlled
despite the lifestyle changes and optimal medical treat-
ment®. Even in the same guideline, it was emphasized
that metabolic surgery could be considered in cases
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Table 1. Metabolic syndrome definitions

IDF

NCEP

WHO

AACE

Diagnosis

Glycemia

Abdominal obesity

Lipid profile

Hypertension

If the blood glucose level is

abnormal and if at least two of
the following are present

Fasting blood sugar of
100-125 mg/dL or T2DM

Waist circumference:
>94 c¢m in men
>80 c¢m in women

T G=150 mg/dL or

HDL

<40 in men

<50 in women

Being treated for systemic
arterial HT or Blood Pressure

If 3 out of the 5 criteria below
are present

Blood sugar of 100-125 mg/dL

Waist circumference:
>102 cm in men
>88 cm in women

T G=150 mg/dL or
HDL

<40 in men

<50 in women

Blood Pressure of

If the blood glucose level is

abnormal and if at least two of
the following are present

Glucose intolerance, T2DM

or insulin resistance

BMI>30 and
Waist-to-hip ratio:
>0.9in men
>0.85 in women

T G=150 mg/dL or

HDL

<35in men

<39 in women

Being treated for systemic
arterial HT or Blood Pressure

Shows risk factors

Fasting blood sugar of
100-125 mg/dL or >140 mg/dL

at the 2nd hour after OGTT

BMI>25 and

Waist circumference:
>102 cm in men
>88 cm in women

T G=150 mg/dL or
HDL

<40 in men

<50 in women

Blood Pressure of

>130/85 mmHg
of >130/85 mmHg

>130/85 mmHg
of >160/90 mmHg
Microalbuminuria =20 mcg/dk

OGTT, oral glucose tolerance test; T2DM, Type 2 diabetes mellitus; TG, triglyceride; HDL, high (density) lipoprotein; NCEP, US national cholesterol education program; IDF, international diabetes federation; WHO,
World Health Organization; AACE, American College of Endocrinology / American Association of Clinical Endocrinologists.

when hyperglycemia could not be controlled despite
oral and injectable treatments even in those with a

BMI of 30-34.9 kg/m? (category B).

However, the incident is not limited to the incretin ac-
tivity, obese individuals, or T2DM. Important patho-
physiological mechanisms that mediate the beneficial
effects of metabolic surgery include multi-organ in-
sulin sensitivity (hepatic and skeletal muscle), beta-
cell function, changes in the bile acid composition
and flow, and increased metabolic activity in brown
adipose tissue. Furthermore, the increase in microbial
diversity in the intestine and changes in the ratio of
some specific bacterial species may contribute to this
metabolic activity’”. There are studies reporting that
complete remission was achieved in T2DM in up to
85% of patients after metabolic surgery, even in indi-
viduals with a BMI of 28-35 kg/m?, and that the rates
of patients using anti-hypertensive and anti-lipidemic
agents decreased from 38% to 11% and from 56% to
4%®. One of the problems is that the metabolic effect
of each type of surgery is different from each other,
and individual differences between patients can affect
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the results. For example, a hindgut surgery like a
duodenal switch has been shown to improve insulin
sensitivity and glucose homeostasis without causing
a hyperinsulinemic response compared to a foregut
surgery like a gastric bypass’. Of course, surgeries that
modulate the hindgut have more potential to disrupt
the absorption of vitamins and minerals than foregut
surgeries. In order to prevent this, in recent years,
methods for ensuring the effectiveness of the poste-
rior intestine are being tried in the form of transit bi-
partition without preventing contact of the food with
any small intestinal tissue. In order to prevent this, in
recent years, methods for ensuring the effectiveness of
hindgut surgeries, in the form of transit bipartition,
without preventing contact of food with any small in-
testine tissue, have been tried.

The difference between metabolic surgery and tradition-
al bariatric surgery is mainly based on the characteristics
of patients. Patients who prefer bariatric surgery are typi-
cally young, predominantly female, and patients with a
relatively lower T2DM prevalence than patients with a
similar BML On the contrary, although patients who are



considered eligible for metabolic surgery are often obese,
they are older, predominantly male, and have more se-
vere T2DM and cardiovascular diseases'®'". It is not sur-
prising that these differences have an impact on surgical
outcomes (such as diabetes remission rates and cost-ef-
fectiveness) and patient care issues. Traditional bariatric
surgery is perceived as an attempt to reduce the risk of
future diseases (such as obesity-related metabolic or car-
diovascular complications) rather than treating existing
diseases. This false perception is observed in many bariat-
ric surgery guidelines nowadays, but it should not be for-
gotten that T2DM is a progressive disease that causes an
increased risk for cardiovascular diseases and microvas-
cular complications. Furthermore, the rate of metabolic
recovery after surgery in patients with T2DM is related
to the duration of T2DM. The shorter the duration of
the disease is, the better the outcomes are'>™'. This means
reduced success and cost-effectiveness if surgical treat-
ment is unnecessarily delayed. The patient acceptance
criteria used for bariatric surgery have low significance
for metabolic surgery. For example, the BMI cannot be
considered as a stand-alone criterion for metabolic sur-
gery because the BMI is neither a standard diagnostic
parameter nor a measure that determines the severity of
T2DM. For this reason, it was concluded that metabolic
surgery should be considered even in Class I obese indi-
viduals, in which diabetic control is difficult, at the 2nd
Diabetes Surgery Summit, where 75% of the participants
consisted of diabetologists or endocrinologists'>~"".

Conclusion

Definitions related to bariatric surgery are shifting
towards metabolic surgery due to the positive effects
of the method on metabolic status. The bariatric sur-
gery procedures considered as the most effective way
of treating obesity are regarded as the most effective
methods in the treatment of T2DM nowadays. Due to
differences in the effectiveness of these methods, there
is a need for patient-specific method choices rather
than creating treatment protocols indexed to a non-
standard parameter such as BMI.
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DERLEME / REVIEW

Diyabet ve Aterosklerozda infla_\masyon: Makro ve
Mikro Besin Ogeleri ile NLRP3 Inflamazomu lligkisi

Inflammation in Diabetes and Atherosclerosis: Relationship Between Macro/Micronutrients

and the NLRP3 Inflammasome

Giilden Arman, Reyhan Nergiz Unal

Hacettepe Universitesi, Saglk Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Ankara

ABSTRACT

Chronic diseases, such as type Il diabetes and cardiovascular
diseases, have become an increasingly health problem in soci-
ety. In recent years, mortality of chronic diseases has also been
increased. Type Il diabetes and cardiovascular diseases have
been caused or resulted from many factors. In generally, inflam-
mation is most common factor that links with these diseases.
It is known that inflammation develops chronic diseases, and
vice versa. In this case, NOD-like receptor family pyrin domain
containing 3 (NLRP3) which is a sensor molecule involved in
development of inflammation is thought to be associated with
chronic diseases. Infammasomes are induced or suppressed by
pathogen-associated or damage-associated molecules such as
nutrients. Since type Il diabetes and atherosclerosis are associ-
ated with inflammation, it is also thought to be related to infam-
masomes and dietary components. Therefore, nutrition is seen
as an important factor that can modulate inflammation through
NLRP3. Dietary content, micro and macronutrients affect the
formation of inflammation or affect prognosis of the diseases.
Dietary factors (hyperglycemia, high levels of fatty acids, choles-
terol and ATP), changes in cell signaling, toxins, oxidative stress,
endoplasmic reticulum stress, mitochondria and lysosome dys-
function can regulate NLRP3 inflammasome. Multiple studies
have been shown that nutrients like fatty acids, cholesterol, fruc-
tose, sodium are stimuli in terms of inflammation and disease.
This review presents a brief overview of the possible effects of
macro and micronutrients on NLRP3 inflammasome and chronic
diseases.

Key words: nutrients; chronic diseases; inflammation; inflammasomes; NLRP3
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Tip Il diyabet ve kardiyovaskiler hastaliklar gibi kronik hastalik-
lar, toplumda giderek artan temel saglk sorunlari haline gelmistir.
Son yillarda kronik hastaliklarla birlikte bunlara bagl mortalitenin
arttigi bildirilmistir. Kronik hastaliklarin nedenleri ve sonuglari aras-
tinldiginda cesitli etmenler ile birlikte genel olarak inflamasyonun
bu hastaliklara eslik ettigi ve kronik hastaliklarin da hiicresel veya
metabolik inflamasyon olusturdugu bildiriimektedir. Ancak bunun
tam tersinin, yani inflamasyonun da kronik hastalik olusumuna ve
ilerlemesine etki ettigi diistintilmektedir. Bu sebeple, inflamatuar
yanitta gdrevli hiicre ici reseptérlerden biri olan NLRP3 (NOD-like
receptor family pyrin domain-containing protein 3) ve olusturdugu
inflamazom kompleksin hastaliklarla iliskili oldugu dlsinilmekte-
dir. Inflamatuar yanit olusumunda patojen ile iliskili uyanlar veya
patojen disi uyarilar NLRP3 inflamazomunu indliklenmekte veya
baskilanmaktadir. Patojen disi hlicresel uyarilar olarak nitelendliri-
len, hicre sinyalizyonundaki degisimler, toksinler, oksidatif stres,
endoplazmik retikulm stresi, mitokondri fonksiyon bozuklugu, lizo-
zom fonksiyon bozuklugu ve hiperglisemi, lipotoksisite, hiicresel
ATP gibi diyetsel etmenler NLRP3 inflamazomunu regtle eden ve
beslenme ile iliskilendirilen nedenlerden biri olarak gésterilmek-
tedir. Bu sebeple tip Il diyabet ve ateroskleroz gibi hastaliklarda
NLRP3 aracili inflamasyonun moddle edilmesinde beslenmenin
rold oldugu disiindlmektedir. Dolayisiyla diyetin icerigi, makro ve
mikro besin 6gesi gibi etmenlerin hiicresel inflamatuar etkiledigi
dlsiinilmektedir. Bu baglamda yapilan calismalarda yag asitleri,
kolesterol, fruktoz ve sodyum gibi besin 6gelerinin, NLRP3 infla-
mazomu ile iliskili oldugu bildirilmistir. Bu nedenle bu derleme di-
yetin temel bilesimi olan makro ve mikro besin 6gelerinin NLRP3
inflamazomuna etkisine ve kronik hastaliklarla olan iliskisine genel
bir bakis acisi sunmak amaciyla yazilmigtir.

Anahtar kelimeler: besin dgeleri; kronik hastaliklar; inflamasyon; inflamazom;
NLRP3
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Girig

Kronik diger bir adiyla bulagici olmayan hastaliklar,
tim diinyada baglica 6liim nedenleri arasinda yer alan
saglik sorunlarindandir!. Diinya Saglik Orgiitii son
verilerine gore her yil 30-69 yas arasi 15 milyon kisi
kronik hastalik sebebiyle hayatini kaybetmektedir®”.
Diinya genelinde erken yaglardan itibaren kronik
hastaliklara bagli 6liimlerin artmasi, bu hastaliklarin
onlenmesi ve tedavisi i¢in yapilan aragtirilmalarin
giindeme gelmesine neden olmugtur. Tip II diyabet
(T2DM), kardiyovaskiiler hastaliklar ve obezite gibi
kiiresel 6lim orani yiiksek hastaliklar, beslenme ve
yasam tarzi degisiklikleriyle 6nlenebilmektedir. Bu
hastaliklarin patogenezine etki eden mekanizmalar
tam olarak acikliga kavugmamig olsa da hastaliklarin
temelinde veya ilerlemesinde inflamasyonun yer aldi-

g1 bildirilmektedir®?.

Niikleotid baglayici oligomerizasyon domain benzeri
reseptor (NLR) ailesi alt sinifinda yer alan: NACHT,
LRR ve PYD domain iceren protein 3 (NOD-like
receptor family pyrin domain-containing protein 3)
(NLRP3)’iin 6nemli bir inflamasyon mediyatérii ola-
rak kronik hastaliklar ile iligkili ve diyet bilesenlerinin
bu molekiil tzerinde etkili oldugu distnilmekte-
dir*'°. Besin dgelerinin dogrudan veya dolayli olarak;
hiicresel olaylarda, inflamazom aracili inflamatuar si-
regte, kronik hastaliklar ve beslenme ile iligkili olaylar-
da etkili oldugu bildirilmekmektedir*®. Bu sebeple,
bu derlemede tip II diyabet ve aterosklerozda makro
ve mikro besin 6gelerinin NLRP3 inflamazom aracili
inflamasyonla olan iligkisi incelenmistir.

inflamasyon ve NLRP3 inflamazomu

Gegmis yillarda inflamasyonun sadece doku yaralan-
masina veya patojenlere bagli olarak gelistigi dusi-
niilirken son yillarda bu kani degiserek; herhangi bir
yaralanmaya veya patojene bagli olmaksizin klinik
belirti gostermeden meydana geldigi gosterilmekte-
dir''"". Sadece homeostatik dengenin bozulmasiyla
dahi inflamasyonun olugabilecegi bildirilmigtir'~".
Metabolik stres, glukoz yoksunlugu veya fazlaligs, int-
raluminal kalsiyum seviyelerinin degisimi, hiicrede
degisen redoks durumu, hipoksi, toksinler, sitokinler,
virtisler, protein kagaginda artig, besin 6gesi eksikligi
veya fazlalig: gibi etkenler hiicrede homeostatik stres
olugsmaktadir®. Fizyolojik ve metabolik stres, hiicresel
fonksiyonlarda ve homeoztazida bozulmalara neden
oldugu i¢in inflamasyon olugmakta ve normal denge-
nin tekrar saglanmast i¢in bazi mediyator molekiilleri
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uyarmaktadir'. Hiicreleri uyaran ve sistemleri diizen-
leyen mediyator molekiiller (Toll-benzeri reseptorler
(TLR) gibi), homeostazi bozan etkilere yanit olarak;
cesitli genleri, proteinleri ve bunlari uyaran niikleer
fakeor kappa B (NF-xB) gibi transkripsiyon faktorleri-
ni aktive etmekeedir'’. Interlokin (IL)-1B, IL-18, IL-6,
tiimor nekroz faktor (TNF-a), histamin, bradikinin,
prostaglandinler, lokotrienler, trombositler, adezyon
molekiilleri ve inflamazomlar; inflamatuar siirece kati-
lan diizenleyici molekiillerdir!'*.

Inflamazom; hiicre i¢i patojenlerin taninmasi ile birlik-
te proinflamatuar bagisiklik yanitini diizenleyen, orga-
nizmanin immiin savunma mekanizmasinin temelini
olusturan bilesendir®®. Sadece hiicrede patojen varligt
ile degil ayni zamanda hiicresel stres ile de aktiflegerek
dogustan gelen bagisiklik savunmasinda gorevli IL-1b
ve IL-18 gibi proinflamatuar sitokinlerin olgunlag-
masint saglamaktadir®. Hiicresel stres ile aktive olan
inflamazomlarin temel amaci; homeostatik dengeyi
yeniden kurmak ve homeostatik dengenin normale
dénmesi igin, artmig veya azalmig protein translasyon-
larinin normal seviyelere donmesi i¢in uyarmakur'.
Ancak inflamazomlarin regiile edilememesi, kalitsal ya
da sonradan kazanilmig birgok inflamatuar hastaligin
olusumuna sebep olmaktadir®.

Inflamazom, ilk kez 2002 yilinda tanimlanmuis bir hiic-
re bilegenidir'>'®. Yapisinda genellikle; bir sensér pro-
teini (PRR), bir adaptér protein (ASC) ve inflamatuar
bir proteazdan (6rn.; kaspaz-1) olugan multi protein
kompleksidir'”. Tanimlanan bir¢ok inflamazom tiirii
vardir ve bir kismi; IL-1b ve IL-18’in gibi sitokinlerin
aktivasyonuna ve/veya inflamasyona bagl hiicre 6li-
miine neden olmaktadir®.

Inflamazom komplekste hangi tiir molekiiliin kullanila-
cag1 ya da adaptor proteinin kullanilip kullanilmayaca-
g1; uyaranin tiiriine (patojen kaynakli veya patojen dist
uyaran) ve ortamin kogullarina gére degismekeedir'®".

Uyart tiirleri agisindan bakildiginda; hiicreler i¢in teh-
like sinyalleri olarak adlandirilan iki tiir uyar vardir
ve bunlar inflamazomlari indiikleyebilmektedir®!®*°.
Bunlardan biri enfekte yani patojen kaynakli uyar: tirii
olan, patojen ile iligkili molekiiler paterndir (PAMP)
1819, Digeri ise, hiicre digt matrikste hasar taniyan hiicre-
lerden tiiretilen ve patojen dist uyaricilar olarak nitelen-
dirilen; hasarla iligkili molekiiler paterndir (DAMP)®.
Patojen ile iligkili molekiiler patern, adindan da anla-
stlacagr tizere genellikle; bakeeri, viriis gibi patojenler
ve bunlarin olusturdugu metabolitlerden meydana gel-
mektedir. Hasarla iligkili molekiiler patern ise, endojen
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Sekil 1. NLRP3 ve inflamazom yapis#>#2 (ASC, CARD igeren apoptoza bagl speck-benzeri protein; CARD, c-terminal kaspaz uyaran domain (bélge); LRR, l0ysin-
den zengin tekrarli c-terminal domain; NATCH, niikleotid baglayici domain; NLRP3, NACHT ve LRR ve PYD domain iceren protein 3 [NOD-like receptor family pyrin

domain-containing protein 3]; PYD, n-terminal pirin domain).

ve ckzojen olmak tizere (genellikle hiicre digi) hiicre
hasari ile iligkili olan ve hiicresel homeostazi bozan
(adenozin trifosfat (ATP), kolesterol, inflamatuar si-
tokinler vb.) uyarilardan meydana gelmekeedir®”. Her
iki tip uyar1 da hiicrede bulunan ve inflamazomun bir
parcast olan PRR sensér reseptorlerini uyarmakeadir®.

Inflamazom komplekste genellikle gorev alan PRR, inf-
lamazomun bulundugu lokasyona gore degismekeedir.
Niikleotid baglayic1 oligomerizasyon domain (NOD)
benzeri reseptorler (NLR); inflamasyon siirecinde hiic-
re iginde gorev alan reseptorlerdendir. Insanlarda bu
reseptorlerden sorumlu 22, farelerde ise 34 gen oldugu
distiniilmektedir?'.

Niikleotid baglayici oligomerizasyon domain benze-
ri reseptorler (NLR) ailesinin alt sinifinda bulunan
NLRP (diger adiyla NALP), NLRP1'den NLRP14%
kadar reseptor barindirmaktadir®. Bu ailede en ¢ok
bilinen ve incelenen reseptor; kriyopirin, CIAS1
veya NALP3 gibi isimlerle adlandirilan; yapisinda
LRR, NATCH ve PYD bolgelerini iceren NLRP3
(NOD-like receptor family pyrin domain-containing
protein 3)’tiir”??. Hiicre sitoplazmasinda cesitli inf-
lamazomlar yer alsa da bunlardan sadece NLRP3‘in

iki uyar: tiiriine de (PAMP ve DAMP) yanit olarak

Kafkas J Med Sci 2021; 11(2):336-349

inflamazom olugturdugu bilinmektedir>'***, Reseptor
NLRP3 ve olusturdugu inflamazomun yapis: Sekil 1'de
gosterilmekeedir®>*5,

Pro-kaspaz-1ve ASC molekiillerini iceren NLRP3 inf-
lamazomu inflamatuar bir komplekstir ve tek bir uyar1
turtine bagli kalmaksizin ¢esitli enfeksiyonlara ve stres
uyarilarina yanit vermektedir”®. Bu nedenle NLRP3
inflamazomu hiperglisemi, seramit, yag asitleri, pro-
tein agregatlart (B-amiloid, islet amiloid polipeptid),
kristaller (kolesterol, sodyum iirat, asbest, silika, kalsi-
yum pirofosfat, alum), hiicre digt ATP, hiyaliironik asit,
hemozoin, bakteriyel ve viral niikleik asitler, bakteriyel
toksinler (nigerisin), lipopolisakkaritler ve lipooligo-
sakkaritler gibi ¢ok sayida ¢esitli PAMP ve DAMP ta-
rafindan aktive edilmektedir***. Bu gibi uyarilara yani
sitozolik strese bagli yanit olugturan inflamatuar resep-
tor, NLRP3’tiir*. Bu sebeple, farkli uyaricilara cevap
olugturdugundan IL-1b ve IL-18 inflamasyon yolag:-
nin kilit bilegeni olarak kabul edilmektedir”.

Sitoplazmada NLRP3 inflamazom aktivitesi, astarla-
ma (priming) ve aktivasyon basamagi olmak tizere iki
asamadan olusmaktadir®®*?-?, Ancak aktivasyonun
iki basamak seklinde gerceklesmedigi durumlar da var-

dir ve bu durumlarda astarlama agamasi atlanmaktadr.
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Sinyal 1: Priming Sinyali

Sinyal 2: Aktivasyon Sinyali
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Sekil 2. NLRP3 sinyalizasyonu®1°%27-2% (ATF, adenozintrifosfat; DAMP, hasarla iliskili molekiiler patern; ER, endoplazmikretikulm; IL-1B, interlokin-1b; MSU, mono-
sodyum Lirat; NF-« B, niikleer faktor-<B; NLRP3, NACHT ve LRR ve PYD domain igeren protein 3; oxLDL, okside dlisiik yogunluklu lipoprotein; PAMP, patojenle iliskili
molekiiler patern; pro-IL-18, prointerlikin-18; pro-IL-18, prointerlékin-1B; ROS, reaktif oksijen tiirleri; SFA, doymus yag asitleri; TLR, toll-benzeri reseptor; TNF, tiimér

nekroz faktérii; USFA, doymamis yag asitleri.

Astarlama basamaginda; transkripsiyon modiile edici
PRR reseptorleri ve/veya proinflamatuar sitokin re-
septorleri, NF-xBye bagimli olarak hem pro-IL-1f
ckspresyonunu hem de NLRP3 ekspresyonunu indiik-
lemektedir*®*'. Ayrica bu basamak da NF-xB’ye ihtiya¢
duyulmaksizin pro-IL-18 uyarilmaktadir®. Cekirdekte
ckspresyonlar: baglatilan NLRP3 ve pro-IL-1 ile akti-
vasyon basamaginin ilk agamasi olan astarlama gergek-
lesmektedir?®. Aktivasyon basamaginda ise; NLRP3
inflamazom kompleks konformasyonel degisiklikler ile
birden fazla inflamazom bloklarini olugturarak kaspaz-
I'i tetiklemektedir. Boylece pro-IL-1f ve pro-IL-
18lerden, IL-1f ve IL-18 sckresyonu gergeklesmekee-
dir'7?%31, Ek olarak, hiicre ihtiya¢ duyarsa inflamasyona
bagli olarak programlanmig hiicre 6limii de meydana
gelmekeedir®. Tim bu NLRP3 aktivasyonu $ekil 2'de

gosterilmektedir®!02327-29,

Kesin mekanizmalar net olarak bilinmese de yapilan
caligmalarda ¢oklu hiicresel uyaricilarin NLRP3 infla-
mazom aktivasyonunda yer aldigini gostermektedir®.
Bu sebeple, NLRP3 aktivasyonu ile ilgili ¢esitli hipo-

tezler sunulmugtur. Hiicredeki potasyum (K*), klor

(CI) ve kalsiyum (Ca*?) akigi, mitokondrinin lokasyo-
nu ve fonksiyonu, reaktif oksijen tiirlerinin (ROS) iire-
timi, lizozom fonksiyon bozuklugu, endojen ATP du-
rumu, endoplazmik retikulum (ER) stresi ve metabolik
degisiklikler gibi etmenlerin NLRP3 aktivasyonunu
uyardig1 dissiiniilmektedir****3, Ayrica, hiicre volimi-
nin degismesi, kalsiyum sinyalizasyonu ve lizozomal
degisimler NLRP3 seviyesini arttirmak i¢in gereken
kritik sinyalizasyonlari olusturmaktadir®™. Bu yiizden,
yapilan inflamasyon caligmalarinda NLRP3%in arag-
trilmasinin en bitytik nedeni; patojen digt uyaranlara
(fiziksel, kimyasal, metabolik, genomik, besin 6gesi,
endoplazmik retikulum (ER) stresi vb.) yanit olarak
inflamazom olugturmas: ve kronik hastaliklarla iligkili
olabilecegi dugiincesidir'**.

Kronik Hastaliklar ve NLRP3 iliskisi

Tip Il Diabetes Mellitus ve NLRP3

Tip II diyabet, genetik ve ¢evresel faktorlerin neden
oldugu kronik inflamasyonun eslik ettigi yiiksek kan
glukozu ve instilin direnci ile karakterize olan kronik
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bir hastaliktir®*%. Tip II diyabette; TNF, interlokin
ve adipoz dokudan salgilanan adipokinler gibi sito-
kinler dolagimda yiiksek oranda seyretmekeedir®.
Yapilan caligmalarda hem T2DM’nin hem de diya-
betin indiikledigi kardiyovaskiiler komplikasyonlarin
viicutta metabolik inflamasyon olusturdugu bilin-
mektedir’*¥. Tipll diyabetin inflamasyon ile iligkisi
fare modelleri ile gosterilerek pro-infalamatuar sto-
kinlerin (IL-1b, IL-6 vb.) ve TNF-a ckspresyonlari-
nin adipoz dokuda artt@1 ve bunun insiilin direncini
indikledigi gosterilmigtir®®.

Tip II diyabetin inflamasyona ya da inflamasyonun
T2DM’ye sebep oldugunu gosteren cesitli mekaniz-
malar 6ne siiriilmektedir. Bu mekanizmalardan ba-
zilar1 dugiik derecede kronik inflamasyonun sitokin
salinimini arttrmasi, sitokin artigina bagli insiilin
sinyalizasyonunun bozulmasi ve ROS iiretimi, artan
ROS ile oksidatif stresin proinflamatuar sitokin olu-
sumunu artturmasy; lipotoksisite, glukotoksisite gibi
durumlarin pankreas b-hiicre harabiyetine sebep ol-
masi, inflamasyon siddetinin artmasina bagli olarak
mitokondri fonksiyonlarinin degismesi, instilin diren-
cinin olugmasi ve hipergliseminin DNA metilasyonu-
nu, histon asetilasyonunu etkileyerek proinflamatuar
sitokin ekspresyonunu inditklemesidir®***!. Bu me-
kanizmalar inflamasyon ile T2DM’nin birbirini te-
tikledigini gostermektedir. Bu sebeple inflamasyonun
onemli bir bileseni olan NLRP3 iflamazomunun da bu
mekanizmalar araciligi ile T2DM’ye sebep olabilecegi
diistiniilmekeedir®.

NLRP3%in hastaliklarin patogenizindeki roliinii be-
lirlemek i¢in; NLRP3 ve ASC genlerisusturulmug
(knock-out) fare caligmalarinda, T2DM ve obez fa-
relerin inflamasyondan korundugu bildirilmigtir®*.
Ayrica NLRP3 infalamazomunun uyardigi kaspaz-1
aktivasyonunun adipoz doku farklilagmasinda ve adi-
pozitleri etkileyen insiilin salinimi tizerinde etkili oldu-
gu diisinilmekeedir®®®. Bunlara ¢k olarak; genellikle
T2DM’li hastalarin pankreasinda goriilen islet amilo-
id polipeptidin (IAPP veya amilin), makrofajlarda veya
dendritik hiicrelerde NLPR3 lipopolisakkarit (LPS)
astarlama (priming) yoluyla IL-1f iiretimini tetikle-
digi bulunmusgtur®. Ayrica, sadece pankreas ve adipoz
doku degil ayni zamanda kasta da NLRP3’e bagli insii-

amacl yaklagimlar acisindan metformin  kullanan
T2DM tanist almig bireylerde NLRP3 inflamazomu-
nun etkilendigi ve proinflamatuar sitokin seviyelerinin
digtiigt bildirimigtir®.
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Sonug olarak, ¢aligmalar incelendiginde T2DM ve
NLRP3 aracili inflamasyon arasinda iligki oldugu
gortilmekeedir.

Ateroskleroz ve NLRP3

Ateroskleroz, cesitli lipit molekiillerinin birikimi so-
nucu olugan aterosklerotik lezyonlar ile karakterize
ve bagisiklik sistemi hiicrelerinin siiregte rol aldig:
inflamatuar kardiyovaskiiler bir hastalikeir’®. Diyet
degisiklikleri bagta olmak tizere yagam tarzi degisiklik-
leri ve lipit profillerinin iyilegtirilmesi kardiyovaskiiler
hastalik riskini azaltmada en temel yontemlerdendir®.
Bu nedenle aterosklerozda inflamasyon ve diyetin bir
arada degerlendirilmesi gerekmektedir.

Aterosklerotik lezyonlarda, bagisiklik hiicrelerinin
(Iskositler, makrofajlar, lenfositler vb.) ve aract mo-
lekiillerin (sitokinler, kemokinler, biiyiime faktorleri
vb.) yer almasi, aterogenez olusumunda inflamatuar
yanith bir mekanizma oldugunu gostermekeedir®.
Ateroskleroz olugumunun inflamatuar sebeplerinden
biri olan vaskiiler hiicre duvarindaki lipoprotein oksi-
dasyonu ve kolesterol birikimi, var olan inflamasyonu
siddetlendirmektedir®’. Ancak ateroskleroz olugumun-
da okside lipitlerin yani sira proinflamatuar sitokinleri
de rol aldig: bidirilmektedir”**. Vaskiiler duvar hiicre-
lerinde sitokin ve inflamasyona ait araci proteinlerin
tiretilmesi, ateroskleroz olusumunda inflmazomun da
bir fakedr olabilecegini gostermektedir®®. Bu konuda
yapilan bir ¢calismada, inflamazom ve kaspaz-1 genleri
susturulmug (k7zock-out) farelerde aterogenezin azaldi-
g1 bulunmugtur®. Ancak NLRP3 ile ateroskleroz geli-
simi arasinda iligki olmadigin1 gosteren ¢aligmalar da
bulunmaktadir®*>.

NLRP3 inflamazomu ve uyardig: sitokinler; endotel
hiicrelerde, diiz kas hiicrelerinde, dendritik hiicrelerde,
monositlerde, makrofajlarda ve T hiicreleri gibi immiin
sistem hiicrelerinde eksprese edilebilmektedir. Ancak
ateroskleroz tizerine yapilan ¢aligmalarin ¢ogu hastali-
gin patogenezinde etkili olan; monositler/makrofajlar
hiicreleri, kolesterol ve bunlarin inflamasyona olan et-
kileri tizerine yogunlagmaktadir®. Bunlardan ozellikle
makrofaj hiicreleri ve kolesteroliin NLRP3 inflamazo-
munu ve IL-1f salimini aktive ettigi ve boylece aterosk-
lerotik inflamasyon olugturdugu bildirilmigtir’. Ayrica,
in-vitro olarak insan ve fare makrofajlarinda yapilan bir
calismada kolesteroliin NLRP3’e bagli kaspaz-1, IL-1$
ve IL-18’i aktive ettigi bildirilmistir®. Sonug olarak li-
teratiire bakildiginda, NLRP3 ve besin dgelerinin ate-
rosklerozla iligkili oldugu gortilmekeedir.



Besin Ogeleri ve NLRP3 iligkisi

Makro Besin Ogeleri ve NLRP3

Karbonhidrat, lipit ve proteinler hiicrede enerji subs-
trat1 olarak kullanilmalarinin yani sira; gen ekspresyo-
nu, protein ekspresyonu ve bunlara bagli inflamatuar
yanit gibi siireclerde yer almaktadirlar®®°. Bu sebeple
besin ogelerinin inflamazomlarin inditklenmesi veya
inhibisyonunda yer alan faktorlerin baginda geldigi
dugsiintilmekeedir®. Yapilan ¢aligmalarda makro besin
ogelerinin enerji substrati olarak kullanimlari sonu-
cunda hiicresel enerji homeostazini degistirmeleri,
tek olarak veya diger besin 6geleri ile etkilesimleri so-
nucunda NLRP3 inflamazomu uyaracisi olarak gorev
almalari, hiicredeki metabolik yollarin ve orgenellerin
isleyisine etki ederek homeostaziyr degistirmeleri gibi
etkilerle NLRP3'ii regiile ettigi digiiniilmektedir® .
Bu sebeple makro besin 6geleri ve NLRP3 ile ilgili ya-
pilan birgok ¢alisma vardir ve bu ¢aligmalar Tablo 1 ‘de
ozet olarak verilmistir.

Makro besin 6gelerinin enerji substrati olarak kul-
lanilmasi sonucunda hiicrede ATP miktarinin veya
enerji aliminin artmasi, miktokondri fonksiyonunu
ve hiicresel enerji diizenlenmesinde rol alan adenozin
monofosfat aktive edici protein kinaz (AMPK) fonk-
siyonunu etkileyebilmektedir®®>?>%. Hiicresel enerji
metabolizmasindaki degisimle birlikte meydana gelen
mitokondri fonksiyonundaki degisim ROS olusumu-
na veya AMPK ckspresyonunda azalmalara neden
olarak NLRP3 inflamazomunu indiikleyebilmekte-
dir’*?%. Bu ytizden, diyabet ve obezitede goruldigi
gibi gereksinmenin tizerindeki enerji ile hiicresel ATP
diizeyindeki degisimlerin mitokondri bitiinligiini
bozdugu boylece NLRP3 uyardig: bildirilmektedir™.
Hangi besin 6gesinin hangi dokuda NLRP3 ile iligkili
oldugu kesin olarak bilinmese de hiicresel ATP art-
stnin, makrofaj hiicrelerinde NLRP3 inflamazomu-
nu aktivite ettigi gosterilmektedir’®*>. Artan hiicresel
enerjiye zit olarak, bir caligmada aralikli aglik (24 saat)
ve acligr takiben alinan kisitli enerjinin (500 kkal/
ogin) mitokondri aracilig ile NLRP3’i baskiladig:
bildirilmistir®. Bu baglamda yapilan ¢aligmalar deger-
lendirildiginde, NLRP3’tin hiicresel enerji metaboliz-
masindaki homeostazi saglamada gorevli oldugu ve
mitokondri, ER gibi organellerin iglevlerinden etkilen-

digi gortilmektedir.

Karbonhidratlarin NLRP3 iizerine olan etkisi incelen-
diginde ¢ogunlukla fruktoz alimu ile ilgili caligmalarin
literatiirde yer aldigi goriilmekeedir®*% Fruktozun
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NLRP3 ile olan iligkisindeki mekanizma, fazla fruk-
toz (enerjinin %60’1) alimisonucunda karacigerde
olusan trigliseritlerin birikimiyle hiicrelerde meydana
gelen ER stres veya B-oksidasyonun NLRP3’G indiik-
lemesi olarak bildirilmektedir®”?®. Bu sebeple fruktoz
aliminin NLRP3 tizerine olan etkisinin biiyiik oran-
da hepatik hiicrelerde var oldugu belirtilmektedir®>*.
Ayrica frukeoz ile ilgili literatiirde yer alan ¢aligmalarin
bir kisminda; yiiksek fruktoza (enerjinin %20-60'1)
ck olarak doymus yag asitleri veya yiiksek yag (enerji-
nin %35-59’u) aliminin eglik ettigi ve bunlarin adipoz
doku, karaciger, kalp ve bobrek gibi dokularda NLRP3

aracili inflamatuar olugturdugu bildirilmigtir®-%.

Fruktoz diginda diger karbonhidratlar degerlendirildi-
ginde, glukozu tek bagina inceleyen ¢aligma sayisi ok
azdir. Glukozun dogrudan inflamazoma olan etkisini
degerlendiren bir ¢aligmada, glukozun glikoliz yolagin-
daki metabolizmasi sonucunda NLRP3 ile iliskili ola-
bilecegi bildirilmigtir'®. Buna gore, glukoz oksidasyonu
sirasinda olusan NADPH’larin indiikledigi ROS’lar
ve makrofajlar NLRP3’ti aktive edebilmekeedir'®!®.
Sonug olarak karbonhidratlarin olugturdugu hiperg-
lisemik ortam veya oksidasyon siirecinde ortaya ¢ikan
ROS gibi etkenler, NLRP3’t: indiikleyen fakeorler ara-

sinda diigiiniilmekeedir.

Makro besin 6geleri ile NLRP3 iligkisine genel olarak
bakildiginda; diyetin lipit profilinin (toplam yag, yag
asitleri tiirii/miktari/oran1) etkisini inceleyen calis-
malarin, sayica ¢ok oldugu dikkat ¢ekmektedir®-°.
Calismalarda; lipitlerin olugturdugu lipotoksik or-
tam, lipit stresi, lipit oksidasyonu ile olusan lizozom
fonksiyon bozuklugu gibi hipotezler NLRP3’4 in-
ditkleyen mekanizmalar olarak bildirilmigtir® 0101,
Caligmalara gére alinan diyetteki toplam yagin artma-
styla olugan lipotoksik ortam veya lizozom fonksiyo-
nundaki bozulma NLRP3 inflamazomunu ve inflama-
zom kompanentlerini (NLRP3, ASC ve prokaspaz-1)
etkileyerek inflamasyon olusturmaktadir”'®%. Buna
gore, kemirgenlerde yitksek yagli diyetle (enerjinin
%35-59’u) indiiklenen obezite modelinde NLRP3
inflamazomu, kaspaz-1 ve adaptor ASC protein eks-
presyonlarinin artug bildirilmigtir'®. Bagka bir fare
calismasinda NLRP3ve adaptor ASC genleri sustu-
ruldugunda (knock-out) glukoz toleransinin artuig: ve
pankreas B-hiicrelerinin inflamasyondan korundugu
bildirilmistir'®. Bu ¢aligmalara gére diyetle alinan li-
pitlerin miktar1 veya lipitlerin oksidasyonu, hiicrede
ve organallerdeki homeostazi degistirerek NLRP3 ile
inflamasyon olugturmakradir.
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Tablo 1. Makro besin dgeleri ile NLRP3 iliskisinin incelendigi ¢alismalarin 6zeti

Diyet Bileseni Siire Orneklem NLRP3 {izerine etkisi Kaynak
Toplam enerji Aclik: Saglikh bireyeler (n=19) Monositte 61
(aralikl aglik, achgi takiben 500 kkal tek 6giin) 24 saat Aclik: {
(Ogiin sonrast: T
Fruktoz (%20 en) 9 hafta Wistar sigcan (n=9/grup) Karacigerde <> 62
Fruktoz (%10 en) ve dehidrasyon (6 ml/giin su) 5 hafta C57BL/6J fare (n=7/grup) Renal hiicrede 63
Fruktoz ve rehidrasyon: T
Fruktoz (%32 en) ve toplam yag (%45 en) 15 hafta C57BL/6J, NLRP3-/- fare (n=6-8/grup) Kardiyak hiicrede T 64
Fruktoz (%35 en) ve toplam yag (%45 en) 12 hafta C57BL/6, NLRP3-/-fare (n=4-6/grup) Karaciger ve bobrekte T 65
Fruktoz (%25 en) ve toplam yag (%45 en) 12 hafta C57BL/6J fare (n=12/grup) Kardiyak hiicrede T 66
Fruktoz (%60 en) ve toplam yag (%45 en SFA) 12 hafta C57BL/6 fare (n=10/grup) Karacigerde T 67
Toplam yag (%52,5 en), yag asitleri (360 mg EPA ve 180 9 hafta Sprague Dawley sican (n=8/grup) Hepatik hiicrede 68
mg DHA) ve fruktoz (%25en) Yag ve fruktoz diyetle : T
EPA+DHA diyetle: 4
Toplam yag (%45 en) 10 hafta Wistar sican (n=7/grup) Serabral kortekste T 69
Toplam yag (%35 en) ve akdeniz diyeti 3yl Korener olay gegirmis bireyler (n=1002) iki diyette de: <> 70
(<%30 en yag) (156 hafta)
Toplam yag (%40 en) ve Fare: 12 hafta ~ C57BL/6, NLRP3--, Pycard"- fare (n=5/grup) Makrofajda T 71
Yag asitleri (palmitat 500 pM, oleat 500 pM) Hiicre: 24 saat  Hiicre kiiltiirii: palmitat, oleat
Toplam yag (%45 en) ve yag asitleri 16 hafta C57BL/6 fare (n=8) Kemik iligji dendritik hiicrede ™ 72
(Palmitik, linoleik asit) Hiicre killtiirti: palmitik ve linoleik asit
Yag asitleri (Palmitik, stearik, oleik etil emiilsiyon) 24 saat C57BL/6J, NLRP3/-, IL-1B~/- fare makrofaj Makrofajda T 73
hiicresi (n=7-9/grup)
Toplam yag (%21,2 en) ve yag asitleri 4 hafta C57BL/6J, Ldir-/~, NLRP3/~ fare (n=3-5/grup) Monositlerde 74
(%12,8 en SFA) Insan monosit (n=122) Fare ve insan: T
Yag asitleri 24 hafta C57BL/6J fare Adipoz dokuda 75
(%45 en palmitik, oleik asit) (n=7-8/grup) Palmitik: T
Oleik: <>
Yag asitleri 8 saat insan makrofajlari Stearik, palmitik: T 76
(2,5 mM stearik, palmitik, oleik, linoleik asit) Oleik, linoleik: ¥
Yag asitleri (%4,3 en linoneik, %17 en linoleik, 8 hafta C57BL/6J fare (n=8/grup) Karacigerde 77
%4 en okside linoleik asit metaboliti) Okside linoleik asit: T
Linoleik asit: -
Yag asitleri (500mg/kg asetat, propionat, biitirat soliisyon) 4 hafta C57BL/6J, ASC-/- fare (n=5/grup) Arteriyer endotel hiicre 78
Biitirat: 4
Asetat, propiyonat: T
Toplam yag (%34 en) ve 4-12 hafta C57BL/6 fare Makrofaj ve adipozitte 79
yag asitleri (%3- 8 en n-3 PUFA) (n=6-8/grup) Yag: T
PUFA: L
Toplam yag (%59 en) ve yag asitleri (%45 en PUFA) 14 hafta C57BL/6 fare (n=5/grup) SFA: hepatik hiicrede T 80
PUFA: hepatik hiicrede ¢
Yag asitleri 90 dk insan makrofaj hiicresi SFA: T 81
(250 uM palmitat, stearik, arasidonik ve DHA) PUFA: |
Yag asitleri (%70 en SFA, %72 en n-6 PUFA) 1giin-16Gin ~ Obez ve non-obez astimli birey (n=12/grup) Obez beyaz kan hiicresi 82
SFA: T
Yag asitleri 6 hafta Sprague-Dawley sican (n=5/grup) Beyin hiicrelerinde 83
(%7 en soya, %6,4 en balik yag) Insan beyin hiicresi Sican: n-3 PUFA: I
insan: T
Yag asitleri (%10 en palmiye, %0,2 en kolesterol, %10 en 8-16 hafta C57BL/6, LdIr-/~ LysMcre ve Atgb flox/flox fare  Makrofajda 84
balik, %10 en echium, %10 en hodan yagi) (n=4 /grup) PUFA:
Yag asitleri (DHA, EPA, DHA ve EPA metaboliti) 40 dk C57BL/6 fare kalp hiicreleri Kardiyak hiicrede 85
DHA metaboliti:
Yag Asitleri (60 mg/kg DHA, EPA, EPA-fosfatidilkolin, EPA- 3 hafta Sprague Dawley sican (n=7/grup) Beyinde EPA-PC: | 86
etil ester, DHA-etil ester)
Toplam yag (%58 en) ve yag asitleri 10 hafta C57BL/6, NLRP3-~ fare (n=6-9/grup) Makrofajda 87
(n-3 100 mg/kg, 2kez/hafta)
Kolesterol (%0,2 en) Fare: 12 saat Balb/c fare (n=12/grup) intestinal hiicrede 88
Balik: Transgenik zebra balik (n=15/grup) Fare ve Balik: <>
6 saat-10giin
Kolesterol (%3 en) 16 hafta C57BL/6, NLRP3-/-fare (n=10/grup) Makrofajda T 89
Kolesterol ve toplam yag (%46 en yag +kolesterol) 18 hafta C57BL/6J, ApoE /- fare (n=12) Arterde T 90
Protein (soya proteini %6-12 en) 1 hafta CF-1 fare (n=10/grup) Kolon hiicrede 91
Soya protein: 4
Aminoasit (glutamin eksikligi) ve yag asitleri 16 saat C57BL/6J fare Makrofajda glutamin eksikIgi ve 92
(250 puM palmitik asit) SFA: <>
Aminoasit tiirevi (62,5;125;250 mg/kg/giin betain) ve 4 hafta Sprague Dawley sican (n=8/grup) Hepatik hiicrede 94
fruktoz (%10 en) Betain: 4
Fruktoz: T

DHA, dokozahekzaenoik asit; EPA, eikozapentaenoik asit; MUFA, monounsaturated fatty acids (tekli doymamis yag asitleri); PC, fosfotidilkolin; PUFA, polyunsaturated fatty acids (coklu doymamis yag asitler);
SFA, saturated fatty acids (doymus yag asitleri); T, artis; {, azalis; <>, degisiklik yok.
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Diyetle toplam yag alimini inceleyen ¢aligmalarin bi-
yiik bir kisminda, yaglar ile fruktoz bir arada incelen-
mistir®%. Yitksek yag (enerjinin %35-59’u) ve yiiksek
fritktozun (enerjinin %20-601) bir arada incelendigi
caligmalarda; insiilin direncinin, pro-inflamatuar sito-
kinlerin, hiicresel ROS’un ve diisiik seviye inflamasyo-
nun indiklendigi bildirilmistir®**. Genellikle insiilin
direnci, diyabet, kalp yetmezligi, renal bozukluk ve
hepatik steatoz ¢aligmalarinda yiiksek yag ve yiksek
fruktozlu diyet pro-inflamatuar sitokinleri (IL-1f, IL-
18) agir1 indiikleyerek; insiilini, insiilin reseptorlerini
ve anti-ROS molekiilleri inhibe etmekte ve boylece
NLRP3’ bagl inflamatuar yanit olusturmakeadir ©-¢".
Bunu destekler nitelikte yapilan NLRP3 knock-out
fare modelinde, fruktoz ve yag icerigi yitksek diyetin
NLRP3’e bagl: insilin direnci olusturmadig: bildiril-
mistir®. Dolayisiyla, toplam yag agisindan bakildiginda
yiiksek yag ve yiiksek fruktoz iceren diyetlerin diyabet
ve diger kronik hastaliklardaki inflamasyon olugumun-

da NLRP3 ile iligkili olabilecegi diistiniilmektedir.

Yag asitleri agisindan bakildiginda; yag asitelerinin
tiriine gore hiicrenin fazla lipotoksik ¢evreye maruz
kalmas, lipit stresi, lizozom fonksiyonunda bozulma,
instlin  sinyalizasyonunda bozulma, yag asitlerinin
TLR ve NLR reseptorleri i¢in ligand gorevi gorerek
hiicredeki ER ve oksidatif stresi olusturmas: gibi fak-
torler NLRP3 uyaran etmenler olarak gorilmekte-
dir!037449210 " Ayrica yapilan caligmalarda yag asitleri-
nin tird, zincir uzunlugu ve doymugluk durumu gibi
etkilerin de NLRP3 aktivitesini degistirdigi gozlenmis-
tir’*#%4, Bu kapsamda yapilan bir caligmaya gore ser-
best yag asitlerinin artmast hiicrede lipotoksik bir ¢ev-
re olugturmakta boylece insiilin direnci, hiicresel ROS
meydana gelerek NLRP3 ve kaspaz-1 ekpresyonunu
uyarmaktadir’’. Bu fakeorlerden lizozomda meydana
gelen degisikligin temel mekanizmasi bilinmemekle
birlikte yiiksek miktarda doymus yag asitlerinin (SFA)
(enerjinin %15-45’i) bu duruma sebep oldugu diisii-
niilmektedir’!®. Ozellikle de doymus yag asitlerinden
palmitik ve stearik asidin lizozom fonksiyonundaki
bozulmalara neden oldugu ve NLRP3 inflamazomu-
nu indikledigi bildirilmigtir'®>'*. Genel olarak yapi-
lan caligmalar degerlendirildiginde SFA'nin (enerjinin
%15-45’1) NLRP3’ inditkleyen bir uyar tiirii olug-

turdugu diistiniilmekeedir’7>768081,

Doymus yag asitlerinin aksine, ¢oklu doymamis yag
asitlerinin (PUFA) genellikle inflamazomu inhibe etti-
gi yoniide sonuglar bildirilmigtir®7*-%-8 PUFA’nin
hiicresel ATP’nin olusturdugu veya palmitik asidin
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indiikledigi inflamatuar uyarilari engelledigi; boylece
mitokondri fonksiyon bozuklugunu ve sitokin olugu-
munu azaltarak NLRP3 tizerine olumlu etki meydana
getirdigi gosterilmigtir'®’®. Yapilan caligmalarda n-3
PUFA takviyesinin (60-180 mg/kg) patojenik uyari-
lartazalctigibildirilmigtir'®%¢%7. Buna ek olarak diyetle
indiiklenen T2DM ve obezite fare modellerinde, n-3
PUFA yag asitlerinden DHA takviyesinin (100 mg/
kg, iki kez/hafta) insiilin duyarliligini gelistirdigi ve
NLRP3 kaynakli inflamasyonu azaltugr bildirilmis-
tir'**17. Bircok deneysel ¢alismanin buldugu ben-
zer sonuglara gore ozellikle n-3 PUFA’larin NLRP3
aracili inflamasyonun baskilanmasinda etkili oldugu
soylenebilmektedir.

Yag asidi transport reseptorleri agisindan NLRP3'e ba-
kildiginda, CD36 reseptoriiniin NLRP3 ile iligkili ol-
dugu disiintilmekeedir”’®. NLRP3 inflamazomu tara-
findan indiiklenen aterosklerozda oxLDL ve kolesterol
olusumunun CD36 tarafindan regiile edildigidiistinil-
mektedir”!°. Ancak buna zit olarak, CD36 knock-out
farelerde yapilan ¢alismada bagka uyarilara yanit olarak
da IL-1p dretildigi gosterilmistir'®'%®. Bu sebeple yag
asidi transport reseptorii CD36 ile NLRP3 arasinda-
ki iligki net olarak degerlendirilemedigi i¢in daha fazla
aragtirmaya gercksinim vardur.

Yaglarla iligkili molekiillerden biri olan keton cisim-
ciklerinin de inflamatuar siirecle iligkili olabilecegi
hipotezi literatiirde yer almaktadir'®. Keton cisim-
cikleri ile ilgili yapilmig sinirli sayida ¢aligma olmasina
ragmen bir fare ¢aligmasinda, keton cisimciklerinden
(-hidroksibutiratn (BHB) in-vitro olarak NLRP3
infalamazomunu bloke ettigi, IL-1b sekresyonunu
azaltu@1 ve in-vivo olarak inflamatuar yanitu azaltug
bulunmugtur'®. Bu baglamda, daha fazla ¢aligmaya ihti-
ya¢ duyulsa da BHB’nin NLRP3 iligkili inflamasyonda
olumlu etkisi olabilecegini gosteren bir yayin literatiir-
de yer almaktadir.

Yaglar kadar olmasa da diyet proteinleri ve NLRP3 inf-
lamazomunu inceleyen aragtirmalar literatiirde mev-
cuttur. Bu ¢aligmalarda soya proteini, glutamin amino
asiti ve betain gibi amino asit tiirevlerinin NLRP3
inflamazomu iizerine olan etkisi incelenmigtir™*%4,
Soya proteinlerinin bazi hiicre kiiltiirti ¢aligmalarinda
anti inflamatuar aktivite gostermesi bu proteinlerin
NLRP3 agisindan incelenmesine neden olmugtur''®!.
Yapilan bir fare caligmasinda, soya proteinlerine maruz
(enerjinin %6-12’i) birakilan kolon hiicrelerinde,
NLRP3 inflamazomu ve kaspaz-1 enzimi aktivitesinin
disiik oldugu bildirilmigtir. Bu ¢alismaya gore, soya
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proteinleri ile NLRP3 inflamazomu arasinda zit bir
iligki olabilecegi ileri stirtilmiigtiir?.

Amino asitlerden glutamin incelendiginde; immiin
yanitla birlikte aktif makrofaj hiicrelerinde glutamin
kullaniminin artmis oldugu gozlenmis, boylece gluta-
minin inflamasyon ve NLRP3 siiregleri ile iligkili ola-
bilecegi fikri ortaya ¢ikmugtir'?. Bu gézlemden yola
cikilarak yapilan bir fare ¢aligmasinda, in-vitro olarak
hiicrelerde olugturulan inflamasyon ve glutamin ek-
sikliginin; mitokondri aktivasyonunu, lizozom fonk-
siyon bozuklugunu ve IL-1baktivasyonunu azaltug:
gozlenmis boylece glutamin ile NLRP3 arasinda bir
etkilesim olabilecegi bildirilmigtir’. Amino asit tiire-
vi molekiillerden biri olan ve metilasyonda 6nemli bir
bilesen olarak yer alan betain, sicanlarda yapilan bir
caligmada takviye (62,5; 125; 250 mg/kg/giin) edilmis
béylece hepatik NLRP3 seviyelerinde azalmaya neden
oldugu bildirilmistir’®. Bulardan yola ¢ikarak, caligma
sayilarinin sinirli olmasi nedeniyle, glutamin ve betai-
nin NLRP3 tizerindeki etkisine dair bir yargiya varmak
hentiz miimkiin gérinmemekeedir.

Tum makro besin 6geleri ile NLRP3 iligkisi incelendi-
ginde, inflamazom kompleksin olusumu ve inflamas-
yon ile kronik hastaliklarin besinlerle iligkili oldugunu
gosteren gesitli ¢aligmalar yapilmistir. Buna gore makro
besin 6geleri; toplam enerji alimi, besin égelerinin di-
yetteki diger ogelerle etkilesimleri ve besin 6gesi bazin-
da olusturduklari uyarilar gibi etkiler ile NLRP3 yola-

gini1 aktive etme potansiyeline sahiptir.

Tablo 2. Mikro besin dgeleri ile NLRP3 iliskisinin incelendigi calismalarin ozeti

Mikro Besin Ogeleri ve NLRP3
Mikro besin 6geleri, NLRP3 ve kronik hastaliklar ilig-

kisi az sayida caligma tarafindan ele alinmigtir'-12!,
NLRP3’tin mikro besin ogeleri ile olan baglantisi ge-
nellikle; hiicresel homeostatik dengenin bozulmasi,
hipoksi, hiperozmotik stres, reaktif oksijen tirleri gibi
hiicresel stres olusumu ile iliskilendirilmekeedir'*¢.
Buna gore, hiicresel stres ile kronik inflamasyon mey-
dana gelerek, T2DM ve ateroskleroz gibi ¢esitli kronik
hastaliklarda inflamasyon olustugu diistintlmekee-
dir'’%. Bu sebeple, NLRP3 inflamazom ve mikro besin
ogeleri ile ilgili aragtirmalarin sayisi son yillarda artg
gostermektedir. Bu kapsamda yapilan bazi ¢aligmalar
Tablo 2 ‘de 6zet olarak verilmistir.

Vitaminler ile NLRP3 incelendiginde; C ve E vita-
minlerinin antioksidan etkiye sahip olmast NLRP3
iligkisini giindeme getirmektedir. Bir NLRP3 uya-
rani olan ROS olugsumlar1 C vitamini tarafindan
bloke edildiginden, vitamin C’nin inflamasyonu da
inhibe ettigi diusuntlmektedir'®®. Yapilan bir ¢alis-
maya gore; in-vitro olarak inflamasyon olusturulan
insan makrofaj hiicrelerinde C vitamini takviyesinin
(300uM) NLRP3 ckspresyonunu azalttgy bildiril-
migtir'". Antioksidan etkiye sahip bir bagka vitamin
olan E vitamininin, makrofaj ve pankreas hiicrele-
rinde anti inflamatuar etki gostermesi NLRP3 ile
iligkili olabilecegini disiindiirmektedir'®. Bir fare
caligmasinda; E vitamini izomerlerinden gama-to-

kotrienoliin (0,1 g gama-tokotrienol/100 g) T2DM

Diyet Bileseni Siire Orneklem NLRP3 (izerine etkisi Kaynak
C vitamini (300uM Askorbik asit) ve quersetin (20uM) 12-24 saat insan makrofaj U937 ve THP-1 Makrofajda J 113
ve 5 mM fruktoz hiicreleri
E vitamini 8 hafta db/db fare (n=6/grup) Makrofajda 114
(%0,1 w/w gama-tokotrienol)
E vitamini ve toplam yag 12 hafta €57 BL/6 fare (n=9/grup) Adipoz dokuda 115
(%60 en) Yag igeren diyet: T
Tokoferol igeren diyet: 4
Sodyum (%4 NaCl) 4 hafta C57BL/6, IL-1R-/-, NLRP3-/, ASC-/, Makrofajda T 116
casp1/ fare (n=4/grup)
Sodyum (50,100 mM NaCl) 2-24 saat insan kornea hiicreleri Retina epitel hiicrede T 17
Sodyum (%8 NaCl) 4 -12 hafta Sprague Dawley Sican (n=6-8/grup)  Hipotalamik paraventrikiiler niikleus ™ 118
Sodyum (3g/giin, 18g/giin NaCl) ve potasyum 1 hafta Saglikh bireyler (n=50/grup) Makrofajda 119
(4,5 g/giin KCl) makrofaj THP-1 hiicre hatti Yiiksek Na iceren diyet: T
Yiiksek Na ve K igeren diyet: -
Demir (%2 Karbonil Fe) 8 hafta db/db fare Hepatik doku 120
(n=5-8/grup) Fe birikimi: T
Ginko (10uM ZnSQ, veya 1 uM Zn selattr (TPEN)) 24 saat insan peritonel mezotelyal hiicre hatti ZnS0,: J 121
Zn selatér: T

T, artis; I, azalis; <>, degisiklik yok.
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gelisimini yavaglattigi ve NLRP3 aracili inflamas-
yon olusumunu inhibe ettigi bildirilmistir'**. Bu
sonucu destekler nitelikteki bir bagka fare ¢aligma-
sinda da yiiksek yagli diyetler (enerjinin %60’1) ile
birlikte tokoferol (0,01 mL/g/glin rosa mosqueta
yag1) verilmesinin adipoz dokudaki NLRP3 infla-
mazom ckspresyonunu baskilandig: bildirilmigtir'".
Dolayisiyla C ve E vitamini gibi antioksidan vita-
minlerin NLRP3 inflamazomunu baskilamada go-
rev alabilecegi diisiintilmektedir.

Mikro besin 6gelerinden mineraller ile ilgili ¢alis-
malar incelendiginde, diyetle tuz alimina bagl ola-
rak yiiksek miktarda sodyum alim: (50-100 mM
in-vitro; 18 g/giin in-vivo), ozmotik dengenin bo-
zulmasi ve hiicresel stresin olusumuna bagli olarak
NLRP3% inditklemektedir''®'". Farelerde yapilmig
bir ¢aligmada, diyet sodyumunun hiperozmotik etki
yaptigi ve inflamazomu etkiledigi gosterilmigtir'*®.
Insan ve siganlarda tuz ile in-vitro yapilan galisma-
larda ise; dokularda NLRP3 ekspresyonunun arttigt
gozlenmigtir''”!"%, Diyetteki yiiksek ve disiik tuz tii-
ketimlerinin aragtirildigs bir insan ¢aligmasinda ise;
sodyumun makrofaj hiicrelerinde NLRP3 aktivas-
yonunu arttirdifl, potasyumun ise azalttgi bulun-
mugtur'”. Dolayisiyla caligmalarda, hiicresel ozmotik
dengeye olan etkileri sebebiyle sodyumun NLRP3
inflamazomu indiikleyici, potasyumun ise baskilayict
olabilecegi diisiiniilmekeedir.

Inflamazom olusumuna etki edecegi diisiiniilen bir
bagka mineral ise demirdir. Demir metabolizmasin-
daki bozulmalar oksidatif strese katki sagladigindan
NLRP3 ile iliskili oldugu diisintilmektedir'®. Bu bag-
lamda diyabetik farelerle yapilan bir ¢aligmada, demir
takviyesinin (%2 karbonil Fe) hepatik dokularda oksi-
datif stresi arttirarak inflamatuar sitokinleri ve NLRP3
ckspresyonunun indiklendigi bildirilmigtir'.

Onemli bir mineral olan ¢inko; viicutta apoptozis,
hiicresel farklilagma, sinyal iletimi, transkripsiyon
ve ¢ogalma gibi sayisiz iglevde rol aldig: icin NLRP3
acisindan da ele alinmistir. Cinkonun diyet bilegeni
olarak incelendigi caligmalar sayica fazla olmasa da
NLRP3 agisindan yapilan iz-vitro insan ¢aligmasinda,
ginko takviyesinin (10uM ZnSO,) peritonel mezotel-
yoma hiicrelerinde IL-1§, IL-18 ve NLRP3 seviyelerini
azaltug bildirilmigtir''. Sonug olarak vitamin ve mi-
nerallerle ilgili yapilan ¢aligmalar heniiz hiicre kiilttria
ve hayvan modelleri diizeyinde ve sayica yetersiz olma-
sina ragmen NLRP3 ile mikro besin 6geleri arasinda

bir iligki olabilecegi gorillmektedir.
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Sonug ve Oneriler
Tip II diyabet ve ateroskleroz gibi kronik hastaliklarda,

diyette yer alan besin ogeleri ¢esitli uyarlar sonucun-
da inflamatuar yanit olugturabilmektedir. Olugan bu
yanitta NLRP3’tin 6nemli bir aract molekiil oldugu
dustintilmekeedir. Hiperglisemi, oksidatif stres, endop-
lazmik retikulum stresi, hiicresel yag asitlerinin sevi-
yesi/orani, hiicrede ATP durumu, lizozom fonksiyon
bozuklugu, hiicre i¢i potasyum degisimleri, kalsiyum
sinyalizasyonu, toksinler, patojenler gibi bir¢ok uyaran
NLRP3 inflamazomunu indiiklemekte bu sebeple di-
yet bilegenlerinin de dogrudan veya dolayli olarak uya-
rict olabilecegi bildirilmektedir.

Diyet oriintiisiiniin veya enerjisinin metabolik stre-
si uyararak inflamatuar yanit olusturabildigi veya
inhibe edebildigi yapilan ¢aligmalarda gozlenmis-
tir. Caligmalarda makro besin 6gelerinden yaglarin
NLRP3 tizerine olan etkisi diger besin 6gelerine gore
daha ¢ok aragurilmigtir. Ozellikle SFA’'nin NLRP3
inflamazomunu indikledigi, PUFA’nin ise inhi-
be ettigi bildirilmistir. Karbonhidratlardan friktoz
NLRP3’4 indikleme agisindan 6n plana ¢ikmgtir.
Glutamin gibi amino asitler, diyet proteinleri ve mik-
ro besin ogeleri ile yapilan ¢aligmalar ise NLRP3 a¢i-
sindan bir sonuca ulagmak icin ciddi anlamda sayica
yetersizdir. Bu ¢aligmalarda; soya proteinleri ve betai-
nin NLRP3’t inhibe ettigi, glutaminin ise indiikledi-
gi belirtilmistir. Mikro besin 6gelerine bakildiginda,
sodyum diger mikro besin 6gelerine kiyasla daha ¢ok
incelenmis ve genellikle tuz alimi ve potasyum agi-
sindan bakilarak NLRP3’ti indiikledigi bildirilmistir.
Sodyumun inditkleme, potasyumun ise inhibe etme
ozelligi olabilecegi bildirilmigtir. Diger minerallerden
demirin NLRP3’4 indiikledigi, ¢cinkonun ise inhibe
ettigi bildirilmistir. Vitaminlerden C ve E, antioksi-
dan yapilari sebebiyle, NLRP3 kompleks yapisinin
olusumunu inhibe edebilecegi belirtilmigtir. Tim
bunlarla birlikte, besinlerden gelen enerjinin, aclik
gibi hiicresel ATP’yi degistiren faktorlerin NLRP3i

etkileyebilecegi gozlenmistir.

Tum bunlarla birlikee, besin 6geleri ile ilgili yapilan
caligmalarin biiyiik bir kisminin hayvan ve hiicre kil-
tirt ¢aligmasi olmasi dikkat ¢ekmektir. Bu sebeple
besin ogeleri ve NLRP3 iligkisini gosteren mekaniz-
malar hala belirsizligini korumaktadir. Dolayisiyla,
NLRP3 aracili inflamasyona bagli bir beslenme mo-
deli gelistirmek hentiz mimkiin gériinmemektedir.
Ancak, inflamasyondan ve kronik hastaliklardan
korunmada etkili oldugu bilinen yeterli ve dengeli
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beslenme veya kronik hastalik gelisimine sebep olan
yiiksek enerji alimi, SFA ve basit karbonhidrat titketi-
minin azaltlmasi gibi oneriler NLRP3’e dayali infla-
masyonun azaltilmasinda uygulanabilecek beslenme
onerileri olarak digiintilebilir.
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Simultaneous Use of Targeted Radiotherapy with
External Beam Radiotherapy in the Treatment of
Bone Metastasis

Kemik Metastazi Teaavisinde Hedefleyici Radyoterapinin Eksternal Isin Radyoterapisi ile
Eszamanli Kullanimi
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Kayseri City Education and Research Hospital, Department of Radiation Oncology, Kayseri, Turkey

of bone metastases (BM) involve the axial skeleton and are mostly multiple. The most common area is the

vertebrae. Metastases to the bone are mostly caused by breast, prostate, lung, kidney and thyroid cancers.!
Prolonged survival in patients with BM due to developments in cancer treatment and waiting for complications in
one of every three cases with bone involvement reveal the importance of an appropriate treatment approach'=. In
our previous study on 181 cases, the rate of bone metastasis was seen most frequently in lung, breast and prostate
cancer. In terms of anatomical distribution, the vertebra, lower extremity and upper extremity were found to be the
metastatic location, respectively’. With early diagnosis and treatment, the patient’s quality of life will be improved
by reducing possible complications such as pain, fracture, hypercalcemia and spinal cord compression that may
occur due to BM. Pain is a common symptom in CM and decreases the quality of life. Studies show that cancer
patients experience severe pain at a rate of 30% at the time of diagnosis and 60-90% at the advanced stage*™*.

l n cancer patients, skeletal system metastases are the third most localized organ after lung and liver. 70%

Treatment of BM is done by palliative methods. Local treatments (surgery and radiotherapy), systemic treatments
(cytotoxic chemotherapy, hormonotherapy, bisphosphonates, gallium nitrate, etc.) and supportive treatments
(analgesics, psychological support and social support) are the main methods used*. Depending on the preva-
lence of the disease, the severity of the symptoms, previous treatments, and concomitant diseases, one of these
treatment methods or its combined use is preferred. A limited number of BM can be treated with surgery and/or
radiotherapy (RT). In more diffuse bone involvement, radiopharmaceuticals, hormones and chemotherapeutics
are more preferred. Each treatment has its own advantages and disadvantages. The use of analgesics for these long
periods is limited due to their side effects. It has been reported that the palliation provided by chemotherapeutics
or hormonotherapy does not occur in a short time and is not effective and long-lasting®~’.

The purpose of RT in the treatment of BM is to prevent or relieve the symptoms and dysfunctions of the patient
for the rest of his life. RT is used for palliative and prophylactic purposes. Palliative application in bone pain,
pathological fracture formation, peripheral nerve compression and spinal cord compression. Prophylactic app-
lication is applied in cases with risk of cord compression and pathological fracture. RT is usually used to reduce
pain due to BM. After treatment, pain response usually begins in the first 48 hours. It becomes apparent within
four weeks. This is a permanent response in 70% of the patients*>>*~7. With RT, 80-90% of the patients respond
to pain, while 40-60% of them provide full control. In lesions, it provides symptomatic improvement in 96% and
recalcification in 78%’.
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Nowadays, radionuclide therapy is successfully applied in refractory metastatic pain. Multiple metastatic foci
can be treated simultaneously with radionuclide therapy. The radioisotope administered intravenously to the
body shows its therapeutic effect by reaching all targets in the body that show osteoblastic or mixed bone acti-
vity. Therefore, this treatment method is also called “targeted radiotherapy”. With this treatment, it improves
the quality of life by reducing pain in the patient. It reduces the need for analgesics, RT and chemotherapy. It
also improves the course of the disease and survival®>>¢%. Although the idea of using bone targeted radioisoto-
pes for the treatment of common BM in the advanced stage of the disease is dominant. These agents are also
used in the early stages of diseases in order to increase the response to treatment in the early metastatic period’.
With the targeted radiotherapy method, the complete or partial success rate varies between 60% and 90%,
respectively. Pain control can usually start in the first days of treatment, or it may take up to the second or third
week. Retreatment can be safely performed on days when there is no adequate response to treatment or when
pain begins to recur after successful treatment®®.

P-32 and Sr-89 radioactive isotopes are the first radiopharmaceuticals used in radionuclide treatments. Clinical
use of P-32 has been restricted due to its high energy, the prominence of its side effect of myelotoxicity and long-
term beta scattering in the tissue. Sm-153, Re-186, Re-188, which are newly developed radioisotopes that spread
beta over time, have taken their places in routine practice®!. The most common complication is myelotoxicity. It
is recommended to reduce the dose by 50% in patients with moderate renal impairment (GFR >30 and <50 mL/
min)**!. Although all beta emitting isotopes show different physical properties, the superiority of radionuclides
used in the treatment of BM has not been demonstrated in clinical studies. Patient-dependent characteristics
appear to be the determining factor in the choice of radionuclide in routine practice’.

There is contradiction in the literature regarding which of the external RT or radionuclide treatments are more
effective and reliable. The effect of radionuclide therapy on survival is controversial. Studies have shown that the
effect of radioisotopes used in palliation of pain is not much different from external RT*'%. In the study of Buc-
hali et al. ¥ comparing the Sr-89 treatment group with placebo in patients with prostate cancer, it was reported
that Sr-89 treatment prolonged the survival®. In addition, in randomized and multi-center studies conducted
in Europe, it has been reported that Sr-89 treatment decreases the life span in painful metastatic bone cancers
compared to local RT applications'®. In another study, it was reported that Sr-89 increases the quality of life in
the patient, but does not affect the life span®.

Nowadays, combined therapies have come into question in cases where pain due to BM cannot be adequately
controlled with the treatments applied. There are a limited number of studies in the literature on this subject.
One of them is the use of radionuclide treatments (Re 186 HEDP or Sm 153) together with external RT. Hig-
sonmez et al.’ examined the efficacy of combined therapy in 33 cancer patients with painful BM and in patients
who were given systemic radionuclide therapy after localized external radiotherapy. They stated that between
Re 186 HEDP and Sm 153 hematological toxicity was not high and there was no difference in response to tre-
atment. They also reported that combined therapy reduced pain and analgesic intake. In the study conducted
by Heianna et al.%, they reported that Sr-89 was effective and safe in cases requiring simultaneous emergency
treatment with external radiotherapy for more than one CM. In a randomized controlled study involving 126
prostate cancer patients by Porter & McEwan, in the study where RT and Sr-89 were used in combination, they
reported no contribution to survival, but the number of new pain zones was significantly lower for the group
receiving Sr-89'. In another study, it was reported that when adjuvant is used, Sr-89 does not contribute additi-
onally in areas receiving external RT, but prevents pain in areas with CM.

As aresult, bone pain caused by skeletal system metastases is the most common type of chronic pain seen among
cancer patients. Treatment of bone pain secondary to metastasis is difficult and requires a multidisciplinary app-
roach. This multidisciplinary approach includes treatments such as pain relievers, hormone treatments, chemot-
herapy, bisphosphonates, RT and systemic radionuclide. Simultaneous use of radionuclide external beam RT in
pain palliation in multiple BM seems to be an effective and safe treatment option in cases requiring emergency
treatment. However, clinical studies are needed to better evaluate the follow-up and treatment of cancer patients
in these combined treatment applications.
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