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EDITORIAL

We share the happiness of having reached the 3rd year of publication with the 3rd volume, 1st issue of the Journal of
Health Sciences and Medicine. In this issue, we present 13 research articles, 2 review and 5 case reports that will contri-
bute to the current medical literature. Published articles address a wide range of readers including cardiology, nephrology,
infectious diseases, obstetrics and gynecology, allergic and immunological diseases, endocrinology, neurology, radiation
oncology, urology, radiology, and pediatric diseases. The aim of the editor and editorial board is to raise the scientific
quality of our journal to a higher number in Turkey and abroad. We would like to express our gratitude to all those who
contributed to the publication of the journal together with the valuable researchers involved in this issue of our journal,
which was scanned in various international indexes.

Yours truly
Assoc. Prof. Dr. Ercan YUVANC
Editor
EDITORDEN

Journal of Health Sciences and Medicine’1n 3. cilt, 1. sayisi ile birlikte yaym hayatinin 3. yilina ulasmis olmanin mut-
lulugunu tiim okurlarimizla paylasiyoruz. Bu sayimmizda, giincel tip literatiiriine katk: saglayacak 13 adet arastirma maka-
lesi, 2 adet derleme ve 5 adet olgu sunumu ile karsiniza c¢ikiyoruz. Yayinlanan yazilar kardiyoloji, nefroloji, enfeksiyon
hastaliklar1, kadin hastaliklar1 ve dogum, alerjik ve immiinolojik hastaliklar, endokrinoloji, néroloji, radyasyon onkolojisi,
tiroloji, radyoloji ve ¢ocuk hastaliklar1 gibi bir yelpazeyi igine alarak genis bir okuyucu kitlesine hitap etmektedir. Der-
gimizin bilimsel kalitesini yurt icinde ve yurt disinda her sayida daha da yukariya tagimak, editér ve yaym kurulunun
hedefini olusturmaktadir. Uluslararas: ¢esitli indekslerde taranan dergimizin bu sayisinda yer alan degerli arastirmacilarla
birlikte derginin yayimlanmasinda emegi gecen herkese tesekkiirlerimizi sunariz.

Saygilarimla
Dog. Dr. Ercan YUVANC
Editor
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Is IGF-1 level actually lowered in the early stage following an
acute myocardial infarction and is IGF-1 associated with the
left ventricle dysfunction or cardiac events?

Serum IGF-1 diizeyleri akut miyokard infarktlisii sonrast gercekten azalir

mt ve sol ventrikiil disfonksiyonu ile iliskili midir?

Yiicel Yilmaz', ® Fatih Tanriverdi?, © Mustafa Duran?, ® Mustafa Altay*, © Namik Kemal Eryol®
'Kayseri Training and Research Hospital, Department of Cardiology, Kayseri City Hospital, Kayseri, Turkey
2Erciyes University, School of Medicine, Department of Endocrinology and Metabolism, Kayseri, Turkey
Ankara Training and Research Hospital, Department of Cardiology, Ankara, Turkey
“Ankara Kegioren Training and Research Hospital, Department of Endocrinology and Metabolism, Ankara, Turkey
SErciyes University, School of Medicine, Department of Cardiology, Kayseri, Turkey

ABSTRACT

Background: Insulin-like growth factor (IGF) is the primary
mediator of growth hormone. IGF-1 may have an important role in
protecting the myocardial functions following an acute myocardial
infarction (AMI). Literature reveals only a limited number of
studies investigating the relationship between the serum IGF-1/
IGF binding protein-3 (IGFBP-3) levels and the left ventricular
functions post AMI. We aimed to determine IGF-1 and IGFBP-3
levels and evaluate their effect on cardiac functions post AMI.

Material and Method: Sixty five patients who were included in
the study and the control group had 26 patients. Blood samples of
the patients were obtained on the second day of their admission.
The patients underwent echocardiographic examination on the 7th
day of their hospitalization.

Results: The serum IGF-1 and IGFBP-3 levels of the patient group
were higher than those of the control group; however only IGF-
1 levels were statistically significant (243,2+87,9 ng/mL versus
177,2+81,8 ng/mL p=0,001). The increase in the wall thickness and
LV chamber size did not correlate with the decrease in LVEF and
IGF-1/IGFBP-3 levels. The patients who had minor cardiac events
had lower IGF-1 levels but this was not statistically significant
(210.5£88.5 versus 253.1£86.1 p>0.05).

Conclusion: IGF-1 and IGFBP-3 levels elevated following an
the early AMI, but these markers were not correlated with the
echocardiographical measurements in early post MI period.

Keywords: Insulin-like growth factor, insulin-like growth factor
binding proteins, acute myocardial infarction

0oz

Amag: Insiilin benzeri biiyiime faktorii (IGF), bityiime hormonunun
primer mediatoriidiir. IGF-1, akut miyokard infarktiisiinii (AMI)
takiben miyokard fonksiyonlarini korumada onemli bir rol
oynayabilir. Literatiirde, serum IGF-1/IGF baglayici protein-3
(IGFBP-3) seviyeleri ile AMI sonrasi sol ventrikiil fonksiyonlari
arasindaki iliskiyi arastiran smurli sayida cahisma vardir. AMI
sonrast IGF-1 ve IGFBP-3 seviyelerini belirlemekyi ve AMI
sonrasi kalp fonksiyonlarina etkilerini degerlendirmeyi amagladik.

Gere¢ ve Yontem: Calismaya dahil edilen 60 hasta ve kontrol
grubunda 26 hasta vardi. Hastalarin kan 6rnekleri bagvurularinin
ikinci giiniinde alindi. Hastalar hastaneye yatislarinin 7. giind
ekokardiyografik olarak degerlendirildi.

Bulgular: Hasta grubunun serum IGF-1 ve IGFBP-3 diizeyleri
kontrol grubundan daha yiiksekti; ancak sadece IGF-1 seviyeleri
istatistiksel olarak anlamliyd1 (243,2+87,9 ng/mL, 177,2+81,8 ng/
mL, p=0,001). Duvar kalinligi ve LV bosluk boyutlardaki artis,
LVEF ve IGF-1/IGFBP-3 seviyelerindeki azalma ile iliskili degildi.
Minér kardiyak olaylar1 olan hastalar diisiik IGF-1 seviyelerine
sahipti, ancak bu istatistiksel olarak anlamli degildi (210,5+88,5 ve
253,1486,1 p>0.05).

Sonug: IGF-1 ve IGFBP-3 seviyeleri, AMi sonrasi erken donemde
yiikselmistir, ancak bu belirtegler, MI sonrasi erken donemde
ekokardiyografik dl¢timlerle korele degildi.

Anahtar Kelimeler: Insiilin benzeri biiyiime faktorii, insiilin
benzeri biiylime faktorii baglayici proteinler, akut miyokard
infarktiisti
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INTRODUCTION

The insulin-like growth factor (IGF) is the primary media-
tor of the growth hormone. The effects of IGF are reflected
via autocrine, paracrine, and endocrine routes and its regu-
lation involves complex mechanisms. IGF-1 is transported
in the blood circulation by carrier proteins that are known
as IGF binding proteins (IGFBPs) (1-5). IGF-1 has a key
role in the proliferation, modification of cells in many tis-
sues, including the myocardium, as well as in inhibition of
cell necrosis and apoptosis. Several studies were performed
on coronary diseases and IGF relation (Several studies were
performed on coronary diseases and their relationship with
the IGF). Although the results were controversial, IGF-1
may have an important role in protecting the myocardial
functions following an acute myocardial infarction (AMI)
(5-7). However, there is an only a limited number of studi-
es, which were performed with a small number of patients
to investigate the relationship between the serum IGF-1/
IGFBP-3 levels and the left ventricular functions post AMI,
and it remains uncertain whether the IGF or IGFBPs is the
marker of ventricular dysfunction. We, therefore, aimed to
investigate the levels of serum IGF-1 and IGFBP-3 and de-
termine their effect on cardiac functions following an early
post AMI period.

MATERIAL AND METHOD

A total of 65 patients, who were diagnosed with AMI, ad-
mitted to our coronary care unit (mean age: 52+9 years; 59
males, 6 females) and were included in this study. The con-
trol group consisted of 26 strictly speaking healthy subjects
(mean age: 51+8 years; ranging between 40 and 73 years
old; 21 males, 5 females) with no coronary artery diseas-
es and exclusion criteria provided below. The diagnosis of
AMI was established according to World Health Organi-
zation criteria (8). Patients with uncontrolled hypertension
(systolic blood pressure (SBP) being 140 and/or diastol-
ic blood pressure (DBP) being 90 mmHg or higher based
on their history), diabetes mellitus, acromegaly, history of
coronary artery disease or heart failure, thyroid disease, he-
patic dysfunction, Killip score of 3-4, aorta or mitral valve
dysfunctions, cardiomyopathy, history of acute pericarditis
or myocarditis, left branch block or atrial fibrillation on the
electrocardiography, acute or chronic renal failure, system-
ic infections, musculoskeletal diseases, malignancy, and
those who were on a medication that would affect IGF-1/
IGFBP-3 serum levels were excluded from the study.

Patients were treated according to the American College
of Cardiology/American Heart Association guidelines. Al-
dosterone antagonists were not initiated for any of the pa-
tients. All patients underwent coronary angiography, which
demonstrated that 32 had a percutaneous coronary inter-
vention.

Study protocol: Fasting blood samples of the patients
were obtained on the second day of their admission be-
tween 08:00 am and 09:00 am to determine C-reactive pro-
tein (CRP), IGF-1 and IGFBP-3 levels (the first morning

2

after the admission was considered the first day). In the first
24 hours, a series of measurements for creatine kinase (CK)/
CK-MB were performed. In the control group, fasting blood
samples were obtained on the same day between 08:00 am
and 09:00 am, and IGF-1, IGFBP-3, fasting blood glucose
(FBG), hemoglobin Alc (HgAlc) levels, and thyroid hor-
mones levels were measured. The weight and height of the
participants included in the study were recorded and their
body mass indexes (BMI) were calculated.

Laboratory Studies: Insulin-like growth factor-1 and
IGFBP-3 levels were measured by immunoradiodynamic
measurement method (IRMA) randomly in controls and
patients sera separated from the blood. DSL-5600 ACTI-
VE® IGF-1 with EXTRACTION (Diagnostic system labo-
ratories, Inc®, Texas, USA) for IGF-1 levels, and DSL-6600
ACTIVE® IGFBP-3 (Diagnostic system laboratories, Inc®,
Texas, USA) for IGFBP-3 level kits were used. High sensi-
tivity C-reactive protein (hsCRP) levels were measured with
the Hs-CRP BN2 model nephelometer (Dade-Behring®).

Echocardiography Measurements: The patients under-
went a conventional echocardiographic examination on the
7™ day of their hospitalization using Vingmed System 5 (Ge-
neral Electronic Horten, Norway) echocardiography device.

In accordance with the standards defined by American
Echocardiography Association, the left ventricular diastol-
ic (LVIDd) and systolic (LVIDs) diameters, interventricu-
lar septum (IVSWT) and posterior wall (LVPWT) diastolic
thicknesses were measured on the parasternal long axis by
M mode echocardiography. On the apical 4-chamber view,
LV ejection fraction (LVEF) and LV end systolic (LVVs)
and end diastolic (LVVd) volumes were measured by Simp-
son’s method. Fractional shortening (FS) was calculated
with (LVIDd-LVIDs)/LVIDdX100 formula. Cardiac output
(CO) was calculated with LVVd-LVVs/1000 X heart rate.
The left ventricular mass was calculated using the Devereux
formula. LV mass (gr) = 1.05 X 0.8 X(( LVPWT + IVSWT
+ LVIDd)*-( LVIDs)*)+0.6 (9).

In Hospital Cardiac Events: Death, re-infarction, stroke,
revascularization, ischemia, arrhythmia and heart failure
were defined as cardiac events during hospitalization.

Statistical Analysis: The analyses were performed using
SPSS V 16.0 for Windows (version 16.0, SPSS, Chicago,
Ilinois, USA). Quantitative variables were expressed as
mean = SD for parametric variables, and median and min-
imum-maximum levels for non-parametric variables. Com-
parison of parametric data between the two groups was
performed by means of the Independent-Samples T test. A
comparison of non-parametric data between the two groups
was performed by the Mann —Whitney U test. Categori-
cal variables were compared by the chi-squared test. Pear-
son’s test was used to correlate the parametric variables,
and Spearman’s test was used for non-parametric variables.
Two-tailed p-value <0.05 was considered statistically sig-
nificant. Receiver operating characteristics (ROC) analysis
was performed. The optimum cut-off value was determined
and the sensitivity and specificity were reported at that point.
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Patients were divided into two groups according to the ROC
curve analysis of IGF1 (low IGF-1 levels group, high IGF-1
levels group).

Ethical Declaration: All patients were informed that the
study protocol was approved by the local ethics committee.

RESULTS

The main characteristics of the patients and the controls
were presented in Table 1.

Table 1. Comparison of the baseline characteristics of the sub-
jects

Patient Group Control Group

:

n:65 n:26
Age, year 52+9 51+8 NS
Gender, male 59 (90.8%) 21 (80.8%) NS
BMI, kg/m? 27+4 2843 NS
Heart Beat/min 71.09+10.01 72.42+6.92 NS
SBP, mmHg 103.6+£13.9 109.2+10.5 <0.05
DBP, mmHg 55.7+10.0 57.9+9.2 NS
FBG, mg/dl 64.1+18.8 68.8+14.5 NS
HgAlc, mg/dl 5.6+0.4 5.5+0.3 NS
HDL, mg/dI 46.8 £10.6 46.2+11.1 NS
LDL, mg/dl 113.2+£29.9 108.5+38.1 NS
TC, mg/dl 189.2+33.4 185.4+37.8 NS
TG, mg/dI 145.6£119.2 153.2+75.8 NS
Creatinine,mg/dI 0,99+0,2 0,93+0,1 NS
Albumin, mg/dl 3,6+0,7 3,4+0,2 NS

Abbreviations: BMI: body mass index, DBP: diastolic blood pressure FBG:
fasting blood glucose, HDL: high density lipoprotein, LDL: low density
lipoprotein, NS: not significant p<0.05: Statistically significant, SBP: systolic
blood pressure TC: total cholesterol, TG: triglyceride.

All the characteristics, except SBP, were similar in both of
the groups. The serum IGF-1 and IGFBP-3 levels of the
patient group were higher than those of the control group;
however, only IGF-1 levels reached a statistically signifi-
cant level (Table 2). The only significant correlation was
between the IGF-1 levels and the age (r=-0.380, p=0.02).

Table 2. Comparison of serum IGF-1/IGFBP-3 levels after acute
myocardial infarction

Patient Group ‘ Control Group ‘ p
IGF-1, ngr/ml 243,2+879 177,2+81,8 0,001
IGFBP-3, ngr/ml 3296,7+859,3 2860,8+1077,0 0,100

Abbreviations: IGF-1: insulin-like growth factor-1, IGFBP-3: IGF binding
protein-3

The relationship between the serum IGF-1/IGFBP-3 levels
on the second day and the conventional echocardiographic
parameters prior to discharge was evaluated. The increase
in the wall thickness and LV chamber size and the decrea-
se in LVEF and IGF-1/IGFBP-3 levels were not correlated.
There was no difference between the echocardiographic
parameters of the patients with low or high IGF-1land the
IGFBP-3 levels (Table 3). Similarly, there was no differen-

ce in the IGF-1 levels when the patients were categorized
by LVEF into two groups, ones with LVEF being lower
than 55% and the other with LVEF being greater than 55%.

Table 3. Comparition of laboratory and epidemiologic parame-
ters between patients with high and low levels of IGF-1

Low IGF-1 High IGF-1 p
Age, years 57+8 50+9 0.03
HgA1c, mg/dl 5.7+0.4 5.6+0.5 0.5
FBG, mg/dI 61+23 65+ 16 0.7
Peak CK-MB, IU/L 248 (53-770) 282 (28-621) 0.9
TC, mg/dl 180+ 30 193+34 0.1
TG, (mg/dI 101(53-217) 116(48-833) 0.3
HDL, mg/dl 46112 47+9 0.8
LDL, mg/dl 110+ 32 11429 0.6
CRP, mg/L 23 (5.7-136) 38.9 (3-200) 0.5
LVIDd, mm 51+0.5 52+0.6 0.6
LVIDs, mm 34+0.5 37+0.7 0.9
Lvvd, ml 93+32 94+27 0.9
LVVs, ml 43+20 42+15 0.6
LVPWDT 1+0.1 1+0.2 0.4
IVSDDK 1+0.2 1.1+£0.2 0.9
EF, simpson, % 54+9 56 +8 0.4
CO, ml/dak 35%1 3,7%1 0.3
LV mass, gr 217 £65 227 77 09

Abbreviations: CK-MB: creatine kinase , CO: cardiac output, CRP: ¢
reactive protein, MB, EF: ejection fraction, FBG: fasting blood glucose,
HDL: high density lipoprotein, IVSWT: interventricular septum diastolic
thicknesses, LDL: low density lipoprotein, LV: left ventricule, LVIDd: left
ventricle diastole diameter, LVIDs: left ventricle systole diameter, IVSWT:
interventricular septum diastolic thicknesses, LVPWT; posterior wall
diastolic thicknesses, TC: total cholesterol, TG: triglyceride

IGF-1 and in-hospital events: None of the patients expe-
rienced death, re-infarction, stroke, and revascularization.
However, 15 patients (23%) had other cardiac events (isc-
hemia (n=11), arrthythmia (n=2) and heart failure (n=2)).
Although the IGF-1 and IGFBP-3 levels of the patients
with in-hospital events were slightly lower, the difference
was not statistically significant (Table 4).

Table 4. Cardiac events during hospitalization and IGF-1/IGFBP-3

No events
Event (n=15) (n=50) P
IGF-1,ngr/ml 210.5+88.5 253.1+86.1 NS
IGFBP-3, ngr/ml 3143.3+559.3 3411.3+900 NS

Abbreviations:IGF-1: insulin-like growth factor-1, IGFBP-3:IGF binding
protein-3

The predictive value of serum IGF level for AMI, (sensiti-
vity of 72.3% and specificity of 61.5%, area under the ROC
curve = 0.716) was 198.2 ngr/ml (Figure 1). The predic-
tive value of serum IGFBP level for AMI, (sensitivity of
67.7% and specificity of 57.7%, area under the ROC curve
=0.612) was 2826ngr/dl (Figure 2).
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Figure 1: The receiver operating characteristic (ROC) curve of IGF-1 at baseline and the 10" month
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Figure 2: The receiver operating characteristic (ROC) curve of IGFBP-3 at baseline and the 10" month
DISCUSSION tes mellitus, CAD and heart failure were included in the

In the present study, we found that IGF-1 and IGFBP-3
levels elevated following an early AMI, but these markers
were not correlated with the echocardiographical measure-
ments in the early post MI period.

A number of epidemiological studies investigated the as-
sociation between the IGF/IGFBPs and CAD. Mainly, the
low IGF-1 and high IGFBP-3 levels were associated with
CAD (7,10,11). On the other hand, the results from a few
studies that examined the association between the IGF-1/
IGFBP-3 levels and the early post AMI period were contro-
versial. In almost all studies, levels of IGF-1 were lower or
did not change in the setting of AMI (12-15). For example,
Friberg et al. (13) investigated the serum IGF-1 levels on
a small number of AMI patients. They reported low serum
IGF-1 levels. However, their patients were not homogeno-
us because the patients with a history of previous diabe-

4

study. Yamaguchi et al. (14) reported a low concentration
of serum IGF-1 on the admission of AMI. Unfortunately, a
control group was not used, and obese and diabetic elderly
patients with heart failure were included in this study. Si-
milarly, Hajsadeghi et al. (15) showed that IGF-1 levels in
the first 24 hours following AMI were found to be lower in
the comparison with the control group.

To our knowledge, there is only one study demonstrating
the increased IGF levels in the early post AMI period (16).
Lee et al. (16) reported that only levels of free IGF-1 were
higher than those of the control group, but the levels of
total IGF-1 were not increased. In our study, the serum
total IGF-1 levels were significantly higher than those of
the control group. Our study is the first to show increa-
sed levels of IGF-1 in the AMI. We consider that there
are some reasons which might be responsible for our dif-
ferent results: first, the number of patients was greater in
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our study than the previous studies. Secondly, our patients
were relatively younger than those in the previous studies
we have provided above. For instance, our patients’ mean
age was 59 whereas the patients’ mean age of the Friberg’s
study was 69 (13). So, we conclude that the age and IGF-
1 levels were negatively correlated. In addition, our study
group was homogenous and we did not include any disor-
ders, which could affect the IGF-1 levels, such as diabetes,
CAD, and heart failure.

The studies indicating the beneficial effects of IGF-1 in
AMI have suggested different underlying mechanisms.
IGF-1 increases the glucose flow into the cells (17-18),
stops apoptosis in the smooth muscle cells (19-21) and inc-
reases the proliferation and migration of the smooth musc-
le cells, thereby increasing plaque stabilization (3). It also
increases nitric oxide production in the endothelium and
vascular smooth muscle cells (2) and reduces the reperfu-
sion injury and cardiomyocyte loss post AMI (22). Also, it
facilitates neovascularization by increasing the endothelial
growth factor (23-24).

It is known that the low levels of IGF-1 are associated with
the risk of developing heart failure. Further studies have
accentuated the stimulating effect of IGF-1 on ventricular
remodeling and long term survival following myocardial
infarction. In the literature, there is an only a limited num-
ber of studies investigating the relationship between the
serum IGF-1/IGFBP-3 levels and the left ventricular func-
tions post AMI. Lee et al. (16) investigated 34 MI patients
and 17 controls to determine the relationship between IGF-
1 levels and some LV measurements. They found a negati-
ve correlation between the 2.nd, 3.th and 7.th day IGF-1 le-
vels and LV mass, LV end systolic-end diastolic diameters.
In addition, they reported a positive correlation between
the total IGF-1 levels and LVEF, however, no correlation
was found with the free IGF-1. Another major outcome of
this study was that myocardial remodeling and ventricular
function were favorable in patients with IGF-1 level be-
ing higher at the onset of MI. However, Friberg et al. (13)
did not found a correlation between IGF-1 and LVEF or
cardiac output. In our study, no correlation was found bet-
ween the changes in the left ventricle systolic function and
IGF-1 levels. This finding might be due to several reasons
such as the lower rate of myocardial necrosis, good gene-
ral performance index and high levels of baseline EF in
our patient group which might have affected the evaluation
of the benefits offered by IGF-1. Furthermore, ACEIs and
B-blockers were not withdrawn. Their use might have re-
duced the LV systolic dysfunction, unmasking the effects
of IGF-1. Furthermore, the serum IGF-1/IGFBP-3 levels
may not reflect the tissue level and IGF-1/IGFBP-3 might
also have autocrine or paracrine effects. These results sug-
gest that IGF-1 may not be a reliable predictor of cardiac
changes observed post AMI in patients with limited necro-
sis and better general performance.

Yamaguchi et al. (14) reported that a low concentration of
serum IGF-1 on admission was associated with a poor early
prognosis of AMI. However, these lowered IGF-1 levels

were normalized in three months of AMI. Lee et al. (16) fo-
und that patients who had poor prognosis had significantly
lower IGF-1 levels than good survival. They demonstrated
that IGF-1 levels were lowered by the 7.th day of MI then
IGF-1 levels were returned the previous levels. Hajsadeghi
et al. (15) indicated that IGF-1 levels in the first 24 hours
following AMI were found to be lower in comparison with
the control group, and the serum total IGF-1 concentration
did not seem to be associated with short-term survival (15).
The evaluation of in-hospital events (arrthythmia, ischemia,
and heart failure) revealed that the patients, who developed
complications, had lower levels of IGF-1 and IGFBP-3;
however, the differences were not statistically significant
(p=0,1). In earlier studies, low IGF-1 levels and major car-
diac events were found to be associated (13-17,25). In our
study, no major cardiac events were observed; thus, their
relationship with the IGF-1 level could not be evaluated.
This positive result may be due to the higher IGF-1 levels
of our patients at the beginning of the AMI. The increased
possibility that during the first few days of AMI, the total
IGF-I level may be used to predict the patient’s prognosis.

There are 6 types of IGF carrier proteins known in blood
circulation. IGFBP-3 is the most common form in serum
(96%). The biological effects of IGF-1 can be increased or
decreased by IGFBPs (16,26,27). In our study, the serum
IGFBP-3 level was high but did not reach a statistically
significant level, which is consistent with the findings in
the literature.

According to the correlation analysis, IGF-1 and age were
negatively correlated, which is again consistent with the
findings in the literature (r=-0.291, p=0.001). Serum CK/
CKMB and CRP levels were not correlated with IGF1 and
IGFBP 3. These findings suggest that IGF-1 is not correla-
ted with the severity of necrosis and that it is not expressed
as an acute phase reactant.

The main limitations of this study are: 1. Although our pa-
tient number is higher than the previous studies, our pa-
tient and control number is small. 2. We examined only
total IGF-1 and IGFBP-3 levels, but free IGF-1 levels and
IGFBP-1 levels did not examine. 3. The seventh day after
AMI may be early for evaluation of cardiac function.

CONCLUSION

Serum IGF-1 levels were significantly higher in patients
with AMI than those of controls; however, it was not rela-
ted to in-hospital cardiac events and echocardiographic pa-
rameters of the patients. We consider that the relationship
between the AMI and IGF/IGFBPs is complex and further
studies are required to explain this association.
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Amag: Kronik bobrek hastaliginda D-vitamini tedavisi verilmesi
gerekebilmektedir. Intravendz (i.v.) ilag uygulamalari tablet
formlara gére olduk¢a maliyetlidir. Bu ¢alismayla i.v. kalsitriol
kullanan uygun hastalar1 oral formla degistirerek kisa donem
sonuglarini sunmay1 amaglanmistir.

Gere¢ ve Yontem: Calismaya merkezimizde en az {i¢ aydir
hemodiyaliz programinda olan 115 hasta dahil edildi. Son ti¢
aydir i.v. kalsitriol kullanan, malniitrisyonu, aktif enfeksiyonu,
uzun siire hastane yatis1 gerektirecek tibbi bir sorunu olmayan,
haftada ti¢ kez hemodiyaliz seanslarina uyumu tam olan hastalar
dahil edildi. Son ii¢ ay igerisinde hedef parathotmon (PTH)
150-600 pg/ml, serum fosfor <5,6mg/dl, kalsiyum <9,5mg/dl
altinda olacak sekilde i.v. kalsitriol dozlar1 diizenlenmisti ve bu
dozlar yine mevcut parametrelere gore oral formlarla degistirildi.
Hastalar {i¢ ay oral form, ii¢ ay i.v. form olmak tizere alt1 ay siireyle
izlendi. Ug aylik ortalama kalsiyum, fosfor, PTH, KTV, albiimin,
hemoglobin, alkalen fosfataz (ALP), C-reaktif protein, kalsiyum
x fosfor degerleri i.v. ve oral formlar arasinda karsilastirildi.

Bulgular: Calisma 25 erkek (%56,8), 19 (%43,2) kadm toplam
44 hasta ile tamamlandi. Hemodiyaliz hastalarinin yaklasik
%S56°s1 D vitamini almaktaydi. Oral D vitamini kullanim1 %0 idi.
3 aylik izlem sonunda i.v. formdan oral forma gecis ile serum
PTH, kalsiyum ve fosfor degerlerinde istatistiksel anlamli bir
degisim olmadi (sirastyla p=0,94; 0,64; 0,47).

Sonug: Calisma ile i.v. kalsitriol formlardan oral formlara
doniilmesi;  etkili, giivenilir ve maliyet etkin bulundu. Bu
yaklasim, secilmis uygun hastalarda g6z 6niinde bulundurulabilir.

Anahtar Kelimeler: Hemodiyaliz, maliyet-etkinlik, D vitamini

ABSTRACT

Aim: To give vitamin D treatment in chronic kidney disease is
required. Intravenous (i.v.) drug applications tablet. It is quite
costly compared to forms. In this study, i.v. calcitriol short-term
replacement of appropriate patients using oral form.

Material and Method: At least three months in our center 115
patent undergoing hemodialysis program were included. Last three
months i.v. using calcitriol, malnutrition, active infection, does not
have a medical problem requiring hospitalization for a long time,
patients who are fully adherent to hemodialysis sessions three times
a week was included. Target parathotmon (PTH) in the last three
months 150-600 pg/ml, serum phosphorus <5.6mg/dl, calcium
<9.5mg/dl i.v. calcitriol doses were regulated and oral forms.
Patients received oral form for three months and i.v. including
form six months ago. It was followed. Three months average
calcium, phosphorus, PTH, KTV, albumin, hemoglobin, alkaline
phosphatase (ALP), C-reactive protein, calcium, phosphorus
required i.v. and oral forms. Patients received oral form for three
months and i.v. including form six months ago It was followed.
Three months average calcium, phosphorus, PTH, KTV, albumin,
hemoglobin, alkaline phosphatase (ALP), C-reactive protein,
calcium x phosphorus required i.v. and oral forms were compared.

Results: Twenty-five male and 19 female, totally 44 hemodialysis
patients completed the process, % 56 of all hemodialysis patients
were receiving vitamin D. Oral form usage rate was % 0. After
switching to oral vitamin D, patients were followed-up for 3
months. Serum PTH, calcium and phosphorus levels did not
change significantly(p=0,94; 0,64; 0,47 respectively).

Conclusion: Switching from iv vitamin D to oral vitamin D is
effective and safe in hemodialysis patients. This the approach may
be considered in selected eligible patients.

Keywords: Hemodialysis, cost-effectivity, vitamin D
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GiRis

Kronik bobrek hastaliginin en 6nemli komplikasyonlarin-
dan biri kemik mineral bozukluklaridir. Hastaligin erken
evrelerinden itibaren fosfor, D vitamini, FGF-23, kalsiyum
ve parathormonun da dahil oldugu kompleks bir iligki icinde
bozukluk (hiperfosfatemi, hipokalsemi, D vitamini eksikli-
gi, FGF-23 artis1 ve parathormon (PTH) yiiksekligi) ortaya
¢ikmaya baglar ve evre ilerledik¢e bu bozukluklardan bir
ya da bir kacinin goriilme siklig1 artar. Hemodiyaliz hasta-
larmin hemen tamaminda cesitli derecelerde kemik mineral
bozukluklar goriiliir. Sekonder hiperparatiroidinin viicutta-
ki olumsuz etkilerini engellemek ve D vitamini eksikligini

tamamlamak ic¢in hastalara D vitamini tedavisi verilmesi
gerekmektedir (1).

Tiirk Nefroloji Dernegi 2016 kayitlarina gore sekonder hi-
perparatiroidi baslica sebep olmak {izere tiim nedenlere bag-
11 D vitamini kullanimi sikligi hemodiyaliz hastalar arasin-
da yaklasik %55°tir (Tablo 1). Kore’de %42, bu da kabaca
30.000 hemodiyaliz hastasinin ¢esitli formlarda d-vitamini
kullandigi anlamina gelir (2).

Tablo 1. Sekonder hiperparatiroidinin tedavisinde kullanilan far-
makolojik ajanlar (TND 2016 kayitlari)

n %
Kullanmayan/Not using 2939  41.83
Kullanan/Using 4,087 58.17
Oral D vitamini/Orol vitamin D 195 4.77
intravendz D vitamini/Intravenous vitamin D 1.899 46.46
D vitamini analogu/Vitamin D analog 997 24.40
Kalsimimetik/C alcimimetics 358 8.76
D vitamini + Kalsimimetik/Vitamin D + 286 7.00
Calcimimetics
D vit. analogu + Kalsimimetik/Vit. D analog + 352 8.61
Calcimimetics
Toplam/Total 7.026  100.00

Diinya ¢apinda uygulamalara baktigimizda D vitamini uy-
gulamalarmim iilkemizden biiyiik oranda farkliliklar goster-
digini gdérmekteyiz. Fransa’da nefrologlar aylik 100.000IU
oral kolekalsiferol uygulayarak 25(OH)-D vitamini dii-
zeyinde %385’ten fazla normallesme saglamaktadir (3).
Belgika’da her 15 giinde bir 25.000 IU ile 12 ayda tiim has-
talarm >30 ng/ml hedefine ulasabildigi bildirilmistir. Dahasi
etkinligi daha da arttirmak i¢in uygulamalar hemodiyaliz se-
anslarinda DOT (directly observed therapy) seklinde saglik
personeli tarafindan verilmistir (4).

Ilag uygulamalarinda etkinlik ve giivenlik yaninda maliyet
de onemli bir faktordiir ve pek ¢ok kilavuz bu cergevede
yorumlanir. intravendz (i.v.) ilag uygulamalari tablet form-
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lara gore olduk¢a maliyetlidir. Hemodiyaliz hastalarinda
ozellikle iv uygulamalar yiliksek maliyetlerine ragmen oral
uygulamalara gore daha sik yapilmaktadir. Ozellikle i.v. D
vitamini uygulamalarinin kisa ve uzun dénem sonuglarinin
oral uygulamalardan {stiinliigi gosterilememis olmasina
ragmen ciddi bir siklikla tercih edilmektedir. Bu ¢alismada
toplamda alt1 ay olmak iizere en az ii¢ aydir i.v. kalsitriol
kullanan uygun hastalarin oral formla degistirilerek ii¢ aylik
takip sonuglarinin sunulmasi amaglanmigtir.

GEREC VE YONTEM

Calismaya Cankari ilinde hemodiyalize giren ve tek nefrolog
tarafindan tedavileri diizenlenen 115 hasta dahil edildi. Son
6 aydir iv kalsitriol kullanan, malniitrisyonu, aktif enfeksiyo-
nu, uzun siire hastane yatis1 gerektirecek tibbi bir sorunu ol-
mayan, haftada 3 kez 4 saat hemodiyaliz seanslaria uyumu
tam olan hastalar dahil edildi. Son 6 ay icerisinde hedef PTH
150-600 pg/ml, serum fosfor<5,6 mg/dl, kalsiyum<9,5mg/
dl altinda olacak sekilde KDIGO 2012 kilavuzlarina gore
1.v. kalsitriol dozlar1 diizenlenmisti ve bu dozlar yine mevcut
parametrelere gore oral formlara degistirildi. Hastalar 6 ay
izlendi. Mortalite ve morbiditeler not edildi. 6 aylik ortalama
kalsiyum, fosfor, PTH, KTV, alblimin, hemoglonin, alkalen
fosfataz, kalsiyum x fosfor degerleri i.v. ve oral formlar ara-
sinda karsilastirild.

Istatistiksel Yontem: Veriler standart sapma + yiizdelik ve
sayisal olarak tanimlanarak sunuldu. Verilerin normal dagi-
lima uyup uymadig1 basiklik-carpiklik testi ile analiz edil-
di.-1,5 ve + 1,5 araligindaki veriler parametrik bunun digin-
dakiler nonparametrik kabul edildi. Bunun disinda grafiksel
ve dagilim testlerinden de yararlanildi. Parametrik veriler
paired T test ile nonparametrik veriler Wilcoxon testi ile kar-
stlagtirildi. Veri kiimeleri SPSS versiyon 17 paket programi
kullanilarak degerlendirildi. p<0,05 (%95 giiven araliginda)
anlaml1 kabul edildi.

Etik Durum: Hastane lokal etik kuruldan ¢alisma i¢in izin
alindi. Calisma i¢in Cankir1 Devlet Hastanesi’nden verilerin
kullanimu ile ilgili izin alindi (Onay No: 2018-11-30, 244).

BULGULAR

Dosya taramalar1 yapilan hastalardan uygun kriterlere sahip
65 hasta calismaya dahil edildi. I.v. D vitamini kullanmm
hasta popiilasyonumuzda %56 saptandi. izlemde; 2 hasta
tolerans sorunlari nedeniyle tekrar iv forma dondii, 3 hasta
exitus oldu, 8 hasta mevsimsel gegici yer degistirmeler nede-
niyle farkli hemodiyaliz merkezlerinde de tedaviler aldiklar
icin diglandi, 4 hasta araya giren enfeksiyonlar nedeniyle ve
4 hasta da ilacin kesilmesini gerektirecek ciddi hiperkalse-
mi, hiperfosfatemi ve PTH baskilanmasi nedeniyle ¢alisma
dis1 birakildi. Calisma 25 erkek (%56,8), 19 (%43,2) kadin
toplam 44 hasta ile tamamland. Intravendz ve Oral D vita-
mini guruplariin karsilastirilmasi Tablo 2’ de verilmistir.

Calisma hastalarmin yaklasik %82’°sinde damar erigim yolu
olarak arteriyovenoz fistiil kullanilmaktaydi (Tablo 3).
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Tablo 2. Hastalarin tanimlayici 6zellikleri ve intravendz kalsitriol ile oral kalsitriol kullanimi sonrasi  Tablo 3. Hastalarda ki vaskiiler

test edilen parametrelerin karsilastiriimasi erisim yollari
Parametre iv kalsitriol, n=44 Oral kalsitriol, n=44 Anlamhlik diizeyi Vaskiiler giris ‘ n ‘ Sikhik %
Yas, yil 58,13+11,97 Fistal 36 81,8
Cinsiyet, E/K 25/19 Tanelli 7 15,9
Kreatinin 8,24+2,38 mg/dl 8,57+2,42 mg/dI p=0,122 A-V Greft 1 2,3
Alblmin 3,97+0,45 g/dI 3,95+0,33 g/dI p=0,499 Toplam 44 100,0
Fosfor 4,84 +1,24 mg/d| 4,95+0,80 mg/dI p=0,475
Kalsiyum 8,80 +0,66 mg/dI 8,90 mg/dl (7,16-11,43) p=0,641
Parathormon 347 U/I (39-1396) 353 U/I(55-1723) p=0,940
1,25-OH Vitamin D diizeyi 32,895+12,85 ng/dl 35,05629,88 ng/dl p=0,256
ALP 138 mg/dl (33-512) 146 mg/d| (72-679) p=0,487
KTV 1,44+0,23 1,51£0,21 p<0,05
CRP 6,96 mg/dl (0,23-58,40) 2,01 mg/dI(0,17-13) p<0,001
HGB 10,84+1,22 10,99(8,8-15,1) p=0,278
Ferritin 903+391,30 mg/dI 859+339,71 mg/dl p=0,404
CaXP>55,n 13/31 15/29 p<0,05
CaXP>72,n 5/39 2/42 p=0,608
P>56,n 16/28 9/35 p<0,05
Ca>95,n 6/38 4/40 p<0,05
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Resim 1. Kreatinin, albtimin ve CRP degerlerindeki degisim.
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Hastalarin izlemde kas kitlesi kayb1, malniitrisyon tablosun-
da olup olmadig1 ve enfeksiyon varligi kreatinin, CRP ve
alblimin degerleri ile izlendi (Resim 1).

TARTISMA

Sekonder hiperparatiroidi (sHPT) kronik hemodiyaliz teda-
visi almakta olan hastalarda goriilen, KBH ile iligkili en cid-
di komplikasyonlardan biridir. Iyi fosfor kontrolii ile beraber
PTH’y1 hedef degerlerde tutmak KBH hastalarinda kemik
mineral dengesini korumak i¢in dnemlidir. PTH’y1 hedef de-
gerlerde tutmak ve/veya D vitamini eksikigini tedavi etmek
amaciyla oral-i.v. D vitamini preperatlari, D vitamini ana-
loglar1 ve sinekalset kullanilabilir. Calismalar tiim bu pre-
peratlarin benzer etkinlige sahip oldugunu gostermektedir.
Calismanin saptadigi bulgularla, PTH’y1 baskilamak amaci
ile verilen intravendz D vitamini preperatlarini daha ucuz
olan oral formlara degisimin ve sonug¢larinin maliyet etkin
oldugunu diistindiiren bulgular elde edilmistir.

Tiirk Nefroloji Dernegi kayitlarina gore Tiirkiye’de 58.635
hemodiyaliz hastas1 bulunmakta ve bu hastalarin %57,4’s1
cesitli nedenlerle D vitamini kullanmaktadir. Oral D vita-
mini kullanan kisilerin orani intravendz D vitamini ve/veya
intravendz D vitamini analogu kullanan kisilere gore 10 kat
daha azdir (sirastyla %6,8 ve %65,5) (5). Bu durum mali-
yet acisindan olduk¢a énemli sorun olusturmaktadir. Daha
da 6nemli bir problem, 6zellikle serum PTH diizeyini di-
stirmek amaci ile verilen PTH diisiiriicii ilaglarin (oral D
vitamini, i.v. D vitamini, D vitamini analoglar1) hasta sag
kalimi tizerine olumlu etkilerini destekleyen verilerin zayif-
ligidir (1,6). 2003 yilinda yayinlanan ve 21 ¢alismanin dahil
edildigi bir metaanalizde progresif PTH artis1 dahil tiim du-
rumlarda oral ve i.v. D vitamini formlarinin PTH’y1 benzer
etkinlikle diisiirebildigini bildirmistir. I.v. formlarm {istiin
oldugunu gosteren caligmalarda ise oral dozlara karsin daha
yiiksek i.v. dozlarla ¢aligmanin yapildig1 ve sonuglarm bu
haliyle degerlendirmenin sorun olusturacagi vurgulanmigtir
(7). Bu metaanalizde vurgulanan bir diger noktada ¢aligma-
larda ki hasta tedavi kolunda ki vaka sayilarinin az oldugu-
dur. En yiliksek vaka sayis1 25 olarak bildirilmistir.

Oral formlarin iv formlara kars1 maliyet etkin oldugunu gos-
teren az sayida ¢alisma vardir. Lessard ve arkadaglar (8) 88
hemodiyaliz hastasinda i.v. alfakalsidiolden oral forma gegis
sonras1 benzer tedavi etkinligi elde ettiklerini, dahas1 yillik
197.678 Amerikan dolar1 ve 25 hemsire ¢aligma giinii tasar-
rufu yaptiklarini bildirmislerdir. Calismamiz 2014 yilinda
yiriitiildi, 2014 yil i¢ci Amerikan dolar1 ortalamasi 2,1 Tiirk
Liras1 kabul edildiginde 44 hasta i¢in kabaca 33,000 Ameri-
kan Dolar tasarruf saglandu.

USRDS 2017 ve DOPPS (The Dialysis Outcomes and Prac-
tice Patterns Study 2018) kayitlar1 incelendiginde Amerika
Birlesik Devletlerinde de 2014 yilindan itibaren i.v. D vita-
mini kullanimm ciddi bir diisiis trendi i¢inde oldugu goriil-
mektedir (Resim 2). Buna karsin, oral D vitamini kullanimi
ise yiikselis trendindedir. Tiirkiye’de bu yonde bir egilim
heniiz bildirilmemistir.

Hiperkalsemi ve hiperfosfatemi D vitamini kullaniminda
istenmeyen sonuglardir. Mazess ve arkadaslariin (7) derle-
mesinde 10 ¢alismada hiperfosfatemi ve hiperkalsemi ben-
zer bulunmus, 2 ¢alismada oral form 1 ¢alismada i.v. form
daha ¢ok hiperkalsemiye neden olmus. Ciddi hiperfosfate-
minin goriildiigii li¢ ¢aligmada ise i.v. ve oral form arasinda
bir fark bildirilmemistir. Bizim ¢alismamizda da i.v. ve oral
formlar arasinda serum kalsiyum ve fosfor degerleri benzer
bulundu.

Literatiirler i.v. ve oral formlar arasinda etkinlik agisindan
net bir fark ortaya koyamamasina ragmen klinik pratikte iv
formlarin bu kadar ¢ok tercih edilmesi ile ilgili nedenler sun-
lardir;

* Hemodiyaliz hastalarmin giinliik kullanmak zorunda ol-
dugu ¢ok sayida ila¢ bulunmasi nedeniyle i.v. formu olan
ilaglari tercih ederek giinliik oral ilag yiikiinii azaltma ca-
basi,

* Yalniz yasayan, Alzheimer veya demansi olan veya te-
davi uyumsuz hastalara D vitamini verme ihtiyacinin ge-
nellestirilmesi,

*  Oral formlarla ilgili baz1 sik GIS yan etkiler,

* Iv. formlarin daha giiglii PTH baskilamast ile ilgili zayif
verilerin yorumlanmasimda ki giicliikler
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Source: US-DOPPS Practica Monitor, Aprl 2018; http://www.dopps.arg/DPM
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Resim 2. Amerika Birlesik Devletleri'nde hemodiyaliz hastalarinda D vitamini kullanim trendi (Grafikler www.dopps.org sitesinden alinmistir.)
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Hemodiyaliz hastalarinda intraven6z kalsitriolden oral kalsitriole gecis

* ILv. formun recete edilmesi &niinde engellerin olmamasi
*  Cikar iliskileri?

* Iv. formlarin daha az kardiyovaskiiler olay, daha iyi en-
feksiyon kontrolii ve santral bazi olumlu etkileri ile ilgili
verilerin varlig1 (9).

Calismamizin kisitli yan takip siiresinin kisa olmasi olabilir.
Ancak D vitamininin PTH tizerine olan etkisi (serum kalsi-
yum lizerine etkileri ve direk paratiroid bezindeki reseptor-
leri ile) iigiincii ayda maksimum diizeye ulasir. Diinyada da
benzer tasarimdaki ¢aligmalar da genellikle ti¢ aylik periyot-
lart igermektedir (10-12).

SONUC

Hemodiyaliz hastalarinda D vitamini eksikligi veya sekon-
der hiperparatiroidinin tedavisinde D vitamini replasmant
yapilmaktadir. Giincel kilavuzlarda i.v. D vitaminin oral
forma giivenlik ve etkinlik olarak iistiin olmadig1 vurgulan-
makla birlikte ¢esitli nedenlerle klinik pratikte i.v. form ter-
cih edilmektedir. Calismamizda i.v. kalsitriol formlarin oral
formlara degistirilmesi ve kisa dénem sonuglariin benzer
olmasi; daha pahali olan i.v. formlarin oral forma degistiril-
mesi etkili, giivenilir ve maliyet etkin olabilecegini diislin-
diirmektedir. Uygun hastalarda g6z oniinde bulundurulma-
lidar.

MADDI DESTEK VE CIKAR iLiSKisi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikara dayali iligkisi yoktur
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0z
Amag: Bu c¢alismanin amact HIV enfeksiyonu pozitif saptanan
hastalarda HHV-6 DNA sikliginin, HHV-6 DNA’s1 pozitif

saptanan olgularda ise HHV-6 varyant tiiriiniin (varyant A veya
varyant B) belirlenmesiydi.

Gerec ve Yontem: Calismaya 20 HIV pozitif hasta ile 57 HIV
negatif saglikli birey dahil edildi. Hasta ve kontrol grubunda
HHV-6 DNA’s1 polimeraz zincir reaksiyonu (PZR) ile arastirildi.
HHV-6 DNA pozitif saptanan olgularda HHV-6 varyant tiirii
restriksiyon par¢a uzunlugu polimorfizmi (restriction fragment
lenght polymorphisim: RFLP) ile arastirildi. Istatistiksel
degerlendirme SPSS programinda yapildi, p<0.05 istatistiksel
olarak anlaml1 kabul edildi.

Bulgular: HIV pozitif hastalarda HHV-6 DNA pozitifligi %45
(9/20), HIV negatiflerde ise %33,3 (19/57) olarak belirlendi.
Toplamda pozitiflik oran1 %36,3 (28/77) idi. HIV pozitif
hastalarda HHV-6 varyant B saptanirken, varyant A saptanmadi.

Sonu¢: HIV pozitif hastalarda HHV-6 seropozitifligi ve varyant
tiplerinin 6neminin belirlenmesi icin daha fazla sayida olgu
iceren bagka klinik ¢aligmalara gereksinim oldugu goriisiindeyiz.
Anahtar Kelimeler: HIV, HHV-6, varyant A, varyant B,
koenfeksiyon

GIRiS

HHV-6, ilk defa 1986 yilinda Salahuddin ve ark. (1) ta-
rafindan AIDS ve c¢esitli lenfoproliferatif hastaligi olan
olgularin periferal kan mononiikleer hiicrelerinden izole
edilmistir. Viriis konak hiicrelerinde primer olarak CD4(+)
T lenfositlerine tropizm gostermektedir. HHV-6’ nin HIV
enfeksiyonlarindaki rolii arastirma sathasindadir. Her

ABSTRACT

Objective: The aim of this study was to determine the frequency
of HHV-6 DNA in patients with HIV positive infection and HHV-
6 variant type (variant A or variant B) in patients with HHV-6
DNA positive

Material and Method: Twenty HIV-positive patients and 57
HIV negative healthy subjects were included in the study. HHV-6
DNA was investigated by polymerase chain reaction (PCR) in the
patient and control groups. In cases with HHV-6 DNA positive,
HHV-6 variant was investigated with restriction fragment length
polymorphism (RFLP). Statistical analysis was performed using
SPSS program, p<0.05 was considered statistically significant.

Results: HHV-6 DNA positivity was found to be 45% (9/20) in
HIV positive patients and 33.3% (19/57) in HIV negative patients.
Overall, the positivity rate was 36.3% (28/77). HHV-6 variant B
was detected in HIV positive patients, but variant A was not.

Conclusion: We believe that further clinical studies involving
more cases are needed to determine the importance of HHV-6
seropositivity and variant types in HIV positive patients.

Keywords: HIV, HHV-6, variant A, variant B, coinfection

iki virusunda CD4 (+) T hiicre lenfotropizmi gostermesi,
HHV-6"nin HIV enfeksiyonlarimin ilerlemesinde bir kofak-
tor olabilecegini diisindiirmektedir. Son yillarda yapilan
caligmalarda AIDS’in ileri safhalarinda yaygin HHV-6 en-
feksiyonu bildirilmistir (1-5).

HHV-6 izolatlar1; biyolojik, immiinolojik ve molekii-
ler ozellikleri bakimindan varyant A ve varyant B olmak
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tizere iki gruba ayrilmistir. Bu varyantlarin in vitro hiicre
tropizmi, T hiicre markirlarinin ekspresyonundaki etkileri,
monoklonal antikorlar ile gosterdikleri reaksiyonlar, rest-
riksiyon endoniikleaz profilleri, niikleotid sekanslari, sero-
epidemiyolojik 6zellikleri ve hastaliklar ile olan birliktelik-
leri birbirinden farklidir. HHV-6 B’nin ekzantem subitum
etkeni oldugu ve immiin sistemi baskilanmis bireylerde
siklikla aktif oldugu bildirilmesine ragmen, HHV-6 var-
yant A’nin belirli bir hastalik ile kesin iligkisi tanimlanma-
mistir (1-4). Varyant B, varyant A’dan daha fazla goriiliir
ve HIV ile enfekte hastalarda farkli dokulara tropizm gos-
terir (2).

Bu ¢aligmada HIV-seropozitif bireylerde HHV-6 DNA sik-
liginin polimeraz zincir reaksiyonu (PZR) yontemi ile aras-
tirtlmas1 ve HHV-6 DNA pozitif olgularda, RFLP testi ile
varyant tlirlinlin belrilenmesi amag¢lanmgtir.

GEREC VE YONTEM

Hasta ve Kontrol Grubu

Caligma kapsaminda, 20 HIV seropozitif birey ve 57 HIV
seronegatif birey calismaya alindi. HIV seropozitif birey-
ler Refik Saydam Hifzissithha Merkez Baskanligi Viroloji
Laboratuvari-AIDS Arastirma ve Dogrulama Merkezi’ne
gelen HIV seropozitif dogrulamasi yapilmis kisiler arasin-
dan se¢ildi. HIV negatif kontrol grubu ise ¢alismaya goniil-
li katilmak isteyen kurum personelinden segildi.

Kan Orneklerin Hazirlanmasi

Caligmada grubundaki hasta ve kontrol grubundan peri-
ferik venden 2 ml antikoagiilanli (EDTA’I1) kan alindu.
Kanlar, DNA ekstraksiyon ve piirifikasyon kitleri kullani-
larak ekstrakte edilip, saflastirildi. Saflastirma islemi son-
rasinda her bir 6rnege spektrofotometrik olarak saflik kont-
rolii yapildi, her oOrnek ¢alisma giiniine kadar -20 °C’de
derin dondurucuda saklandi.

PZR ile Hedef Gen Bolgesinin Cogaltiimasi

HHV-6 DNA amplifikasyonu i¢in viral genom {izerinde,
diger herpes viruslar ile reaksiyon vermeyen ve HHV-6’
nin genetik olarak degiskenlik gosteren tiirleri arasinda ko-
runmus Large tegliment protein (LTP ) bdlgesinin 830 baz
ciftlik bir sekansi hedef bolge olarak secildi. Bu amagla;
A:5"GAT CCGACG CCTACAAACAC-3’,C: 5-CGG
TGT CAC ACA GCA TGA ACT CTC-3’ primer dizile-
11 kullanild1. PZR karigimi, her bir 6rnek icin son tepkime
karigim1 50p olacak sekilde; apirojen su, tampon (1X), en-
hancer (1X), Mg Cl, (2.5 m M), d NTP karigim (200uM),
her bir primer (20 p mol/ul), Tag DNA polimeraz (5 U/
pl), Syl test edilecek 6rnek DNA’ s1 konularak hazirlandi.
Amplifikasyon i¢in tiipler , 94 °C’de 3 dk, 40 dongti olacak
sekilde (94 °C’de 45 sn., 62 °C’ de 45 sn., 72 °C ‘de 1.15
sn.), 72 °C’de 4 dk bekletildi.

PZR Cogaltma Uriinlerinin Elektroforez ile incelenmesi

PZR iiriinleri %1,5’luk agaroz jelde yiiriitiildii. Bu agsama-
dan sonra jel dnceden hazirlanmis etidyum bromiir (0.5
mg/ml) ¢ozeltisinde 20 dk tutularak boyandi ve ultraviyo-
le 151k kaynag: lizerinde goriilen bantlar degerlendirildi.
Tiim ¢aligmalarda negatif kontroller kullanildi, 830 b¢’lik
biiyiikliikte ¢ogaltma {irlinti gosteren drnekler tiplendirme
icin restriksiyon enzim analizine alindi.

Restriksiyon Enzim Analizi

Hind III enzimi i¢in 5 pl tampon (10 x), 2 pl enzim, 20
pl amplifiye {irtin, 23ul steril distile su olacak sekilde kari-
sim hazirlandi. Karigimi, 37 °C’ de bir gece inkiibe edildi.
Ornekler %2’lik agaroz jelde yiiriitiildii. Etidyum bromiir
¢ozeltisinde 20 dakika boyandiktan sonra ultraviyole 151k
kaynagi lizerinde bantlar enzim ile kesim bolgelerine gore
tiir tayini i¢in incelendi (3,6,7).

Etik Durum

Dr. Abdurrahman Yurtaslan Ankara Onkoloji Egitim ve
Arastirma Hastanesi Etik Kurulu’ndan etik onay alindi.

BULGULAR

Calismamizda, HHV-6 DNA’s1 incelenen 77 kan 6rnegi-
nin, 28’1 pozitif, 49’u negatif olarak saptandi. Pozitiflik
orani, ¢alisma gruplarina gore degerlendirildiginde; HIV
seronegatif 57 6rnegin 19’unun, HIV seropozitif 20 6rne-
gin ise 9’unun PZR testi ile pozitif oldugu gozlendi (Tablo

1).

Tablo 1. Saglikli bireyler ve HIV seropozitif hastalarda HHV-6 PZR testi
sonuglari

‘ HHV-6 PZR

OLGU ‘ Pozitif ‘ % Negatif ‘ %
Saglkli Bireyler 19/57 33.33 38/57 66,67
HIV-seropozitif hastalar 9/20 45 11/20 55
Toplam 28/77 36.36 49/77 63,63

PZR yontemi ile amplifiye edilen Orneklerin, HHV-6
DNA’s1 bakimimdan pozitif veya negatif olarak degerlen-
dirmesi agaroz jel elektroforezi ile yapildi. Agaroz jel
elektroforezinde, 830 bg’lik bir bolgede bir bantin gozlen-
mesi PZR pozitif, 830 b¢’lik bir bélgede bir bantin gdzlen-
memesi PZR negatif olarak degerlendirildi (Resim 1).

PZR yontemiyle HHV-6 (+) olan 6rneklerde HHV-6 var-
yantlarini belirlemek i¢in: HHV-6 LTP kodlayan genin 830
be¢’lik bolgesinde spesifik kesim yeri olan, Hind III rest-
riksiyon endoniikleaz enzimi kullanildi.830 b¢’lik bolge,
izolatlarin bir kisminda ile 610 b¢ ve 220 bg olmak {izere
2 fragmente ayrildi. Diger bir grup izolatta ise Hind III ile
herhangi bir kesim bolgesi ayirt edilmedi.

Hind III ile kesilen izolatlar varyant B, kesilmeyen izolatlar
varyant A olarak kabul edildi (Resim 2 ).
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1-Pozitif kontrol

2- Negatif kontrol
3,5,6-HHV-6 DNA (-) 6rnekler
4,7-HHV-6(+) 6rnekler

Resim 1. Klinik 6rneklerde HHV-6 DNA’nin amplifikasyonu
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1- HHV-6 DNA pozitif kontrol

2- Hind Il enzimi ile kesilmis

amplifiye Griin (varyant B)

3 - Hind lll enzimi ile kesilmemis
amplifiye Girlin (varyant A)

Resim 2. HHV-6'nin varyant A ve varyant B'nin agaroz jel elektroforez gértintiisu

RFLP analizi sonucunda tim c¢aligma grupunda varyant
B %85,71 oranla varyant A (%14,29)’ ya gore daha faz-
la siklikla tesbit edildi. Caligmada HIV negatif bireylerde
%21,05 siklikla varyant A belirlenirken, HIV pozitif birey-
lerde varyant A tiirline rastlanmadi.Gruplar arasinda var-
yant B tiirli bakimindan istatistiksel olarak anlamli bir fark
gozlenmezken, varyant A tiirli bakimimdan anlamli bir fark
saptandi (p<0,05) ( Tablo 2).

Tablo 2. HIV negatif saglikli bireyler ve HIV pozitif bireylerde HHV-
6 varyant dagilimi

HHV-6 VARYANTLARI

OLGULAR ‘ HHV-6 DNA ‘ A B
Pozitif % Pozitif % Pozitif %
HIV negatif 19/57 33.33 4/19 21. 15/19 79
HIV pozitif 9/20 45 0/9 0 9/9 100
Toplam 28/57 36,36 4/28 14,3 24/28 85,7
TARTISMA

Herpesvirus enfeksiyonlari tiim diinyada yaygin olarak go-
rlilen viral enfeksiyonlardir. Tiim herpes grubu viruslarda
oldugu gibi, HHV-6’da genellikle asemptomatik olarak ko-
naga girdikten sonra, 6zellikle CD+4 T lenfositlerine afini-
tesi nedeniyle bu hiicrelerde ¢cogalmakta ve ayni hiicreler-
de latent olarak kalmaktadir. Viicutta latent halde bulunan
virus; ¢esitli nedenler ile immiin sistemin baskilandigi du-
rumlarda tekrar aktivite kazanmaktadir. HHV-6’ nin reak-
tivasyon veya reenfeksiyonunun pek ¢ok klinik tablo ile
iligkili oldugu ileri siiriilmektedir. Virusun primer olarak
CD+4 T hiicre lenfotropizm goéstermesi, HHV-6" nin HIV
enfeksiyonlarinin ilerlemesinde 6nemli rolii olabilecegini
diistindiirmiistiir. HIV seronegatif saglikli bireyler ve HIV-
seropozitif hastalarin tiikriik ve kanlarinda HHV-6 DNA
varliginin PZR yontemi ile arastirildigr gesitli caligmalar-
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da, HHV-6 DNA; HIV seronegatif ve HIV seropozitif bi-
reylerin tiikriiklerinde sirast ile  %3-63, %0-96 oraninda,
kanlarinda ise %10-49, %10-75 oraninda tesbit edilmistir.
RFLP testi ile yapilan tiir ayrimi ¢aligmalarinda ise HIV
seropozif hastalarda ve HIV seronegatif bireylerde HHV-
6 B varyantinin daha yaygin oldugu gosterilmistir (2,4,8).
Fox ve ark. (3) ise, HIV pozitif hastalar ve HIV negatif
olan bireylerde HHV-6 antikor prevalansinin istatistiksel
olarak farklilik gostermedigini ve bu nedenle HHV-6 en-
feksiyonunun HIV enfeksiyonunu gili¢lendirmedigi sonu-
cuna varmiglardir. Spira ve ark. (4) da benzer sekilde HIV
enfeksiyonu ile HHV-6 arasinda korelasyon olmadigini
bildirmislerdir

Caligmamizda, HIV seronegatif saglikli bireyler ve HIV-
seropozitif bireylerin kan 6érneklerinde HHV-6 DNA siras1
ile %33,33 ve %45 siklikta saptanmistir. HIV seropozitif
bireylerde saptanan bu oran HIV enfeksiyonlarinda HHV-6
virusunun énemli olabilecegini diisiindiirmektedir.

HHV-6 varyant A ve varyant B’ nin sikliginin tilkelere gore
farklilik gosterdigi bildirilmistir. Avrupa, ABD ve Japon-
ya’daki primer bebek enfeksiyonlari, agirlikli olarak HHV-
6B’dir (%97-100), Afrika’da ise, saglikli bebeklerin % 86-
100’1 HHV-6 varyant A’y1 primer enfeksiyon olarak edinir
9).

Sundugumuz ¢alismada, HHV-6 DNA pozitif 6rneklerde
Hind III enzimi kullanarak yaptigimiz RFLP testi sonu-
cunda HIV-seronegatif bireylerde HHV-6 A %21,05 sik-
likla tespit edilirken, HIV seropozitif bireylerde HHV-6 A
tiiriine rastlanilmamigtir. HHV-6B tiirii ise %100 oraninda
tesbit edilmistir.

Caligmamizda, diger ¢aligmalar ile uyumlu olarak, HIV se-
ropozitif hastalarda varyant B tiiriiniin varyant A’ya gore
daha yaygin oldugunu belirledik.

HHV-6A’nin epidemiyolojisi ve hastaliklarla iliskileri daha
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az tanimlanmistir. AIDS hastalarinda HHV-6 enfeksiyonu/
reaktivasyonu, hem lenf diiglimlerinde hem de genel ola-
rak viral yiikte artisa neden olur, bunun sonucunda viremi,
birgok organda yaygin enfeksiyon, aktif santral sinir siste-
mi enfeksiyonu, pndmoni ve retinit hatta 6liime neden ola-
bildigi bildirilmistir. HHV-6 ile iliskili bilateral posterior
tiveit ve optik ndrit, AIDS’in klinik belirtileri olan veya ol-
mayan HIV ile infekte bireylerde bildirilmistir. Bu bulgu-
lar, HHV-6"nin AIDS’in ilerlemesinde kofaktor olabilecegi
ve HIV’in latent enfeksiyondan replikatif faza gegmesine
katkida bulunabilecegi gorilisiine neden olmustur. Mevcut
verilere ragmen, HHV-6"nin HIV-1 enfeksiyonunun prog-
resyonunda rol oynadigina dair kesin kanitlar hala eksiktir

©9).

Contreas ve ark (10) HIV periodontitisi olan hastalar-
da HHV-6 polimeraz zincir reaksiyonu pozitiflik oranini
(%71), HIV negatif periodontitisi olan hastalardan (%21)
anlamli oranda yiiksek bildirmislerdir. Leach ve ark. (11)
HIV ile infekte kanseri olan ¢ocuklar, HIV ile enfekte kan-
seri olmayan ¢ocuklar ve HIV enfeksiyonu olmayan kan-
serli cocuklarda yaptiklari ¢calismada, HHV-6 ve CMV en-
feksiyonlarimin sikligini, HIV enfeksiyonu ve kanseri olan
cocuklarda daha sik saptamislardir. Calismada. HHV-6A
varyanti, yalnizca HIV ile infekte kanser hastalarinda sap-
tandig1 rapor edilmistir.

Sundugumuz ¢alismanin kisitlayic1 yonleri; HIV pozitif
hastalarla ilgili detayli klinik bilgiye sahip olmadigimiz
icin bu hastalarda HHV-6 seropozitifligi ve HHV-6 varyant
B’nin klinik 6nemini degerlendirmek miimkiin olmamustir,
ayrica ¢alismaya dahil edilen hasta sayis1 azdir. Buna kar-
sin, ¢calismada hem hasta grubu hem de kontrol grubunda
HHV-6 DNA’sinin ve varyant tiplerinin molekiiler yon-
temlerle belirlenmesi yoniiyle ilgingtir. Ayrica, Tiirkiye’de
HIV pozitif hastalarda HHV-8 seropozitifliginin arastirildi-
&1 caligmalar olmasina ragmen, HIV pozitif hasta grubunda
HHV-6 seropozitifligi ve varyant tiplerinin arastirildig1 ¢a-
lisma mevcut degildir. Calismamiz literatiir tarandig1 kada-
riyla Tiirkiye’de bu konuda yapilmis ilk ¢aligmadir.

Sonug olarak, HIV pozitif hastalarda HHV-6 seropozitifligi
ve varyant tiplerinin dneminin belirlenmesi i¢in daha fazla
sayida HIV pozitif hasta iceren genis kapsamli klinik ¢alis-
malara gereksinim oldugu goriigiindeyiz.

MADDI DESTEK VE CIKAR ILiSKiSsi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iligkisi yoktur.
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Dogurganlik cagindaki kadinlarda toksoplazma, rubella ve
sitomegaloviriis seroprevalansinin arastirilmasi

Investigation of toxoplasmosis, rubella and cytomegalovirus
seroprevalence in women of childbearing age
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Giris ve Amag: Konjenital enfeksiyonlar o6l dogum ve
perinatal morbiditenin 6nemli bir sebebidir. Antenatal tarama
testleri yapilmas: kararmin verilmesinde bolgesel seropozitiflik
oranlarinin bilinmesi 6nemidir. Bu nedenle dogurganlik ¢cagindaki
kadmlarda toksoplazma, rubella ve sitomegaloviriis (CMV)
seropozifliginin arastirilmas: amaglanmistir.

Gereg ve Yontem: 1 Ocak 2017 ile 1 Ocak 2018 tarihleri arasinda,
Yozgat Sehir Hastanesi Mikrobiyoloji Laboratuvari’nda ¢alisilan
toksoplazma, rubella ve CMV antikorlar: retrospektif olarak
taranmigtir. Caligmaya, 15-47 yas arasi kadinlar dahil edilmistir.
2447 kadinin toksoplazma, 2612 kadinin rubella ve 873 kadinin
CMV seroloji sonuglart ve yaslari SPSS 15.0 istatistik paket
programina kaydedilmistir

Bulgular: Calismamizda, toksoplazma IgM %0, toksoplazma
1gG %27, rubella IgM %]1,3, rubella IgG %92, CMV IgM %]l,1,
CMV IgG %99 oraninda pozitif saptanmistir. Toksoplazma IgG
pozitif olan grubun yas ortalamasi1 30+5,9 iken, IgG negatif olan
grupta 27,745,6 oldugu goriilmiis ve bu fark istatistiksel olarak
anlamli saptanmistir (p:0.00).

Sonu¢: Toksoplazma igin sadece risk grubunda olan,
enfeksiyondan siiphelenilen, immunsuprese veya HIV pozitif
bireylere prenatal tarama yapilmasmin, gebe ve gebelik plani
olan kadinlara egitim verilmesinin ve akut enfeksiyon durumunda
tedavi planlanmasmin uygun olacagimi diisinmekteyiz. Rubella
icin taramalarin yapilmasi ve seronegatif kadinlara gebelik dncesi
veya gebelikten sonra as1 yapilmasi Onerilmelidir. Fakat CMV
seropozitifliginin yiliksek olmasi nedeniyle sadece bulas i¢in risk
grubunda olan kadimnlara tarama yapilmasi ve konjenital CMV
enfeksiyonu ve korunma o6nlemleri ile ilgili egitim verilmesi
uygun olacaktir.

Anahtar Kelimeler: Toksoplazma, rubella, sitomegaloviris,
seroprevalans

ABSTRACT

Introduction and Aim: Congenital infections are an important
cause of stillbirth and perinatal morbidity. It is important to know
the regional seropositivity rates when making the decision to
conduct antenatal screening tests. Therefore, in this study, it is
aimed to investigate the seropositivity of toxoplasma, rubella, and
cytomegalovirus (CMV) in women of childbearing age.

Material and Method: During the period of January—2017
and January—2018, Toxoplasma, Rubella, and CMV antibodies
in Yozgat City Hospital Microbiology Laboratory were
retrospectively screened. Women between 15 and 47 years of
age were included in the study. Of them, for 2447 women, the
results of toxoplasmosis, for 2612 women of rubella and for 873
women of CMV serology and their age were recorded in SPSS
15.0 statistical package program.

Findings: In our study, toxoplasma IgM 0%, toxoplasma IgG
27%, rubella IgM 1.3%, rubella 1gG 92%, CMV IgM 1.1%,
CMV IgG 99% were found to be positive. The mean age of the
toxoplasma IgG positive group was 30 + 5.9, while it was 27.7 +
5.6 in the IgG negative group and this difference was statistically
significant (p: 0.00).

Conclusion: We think that prenatal screening for toxoplasma
is appropriate only at risk group, suspected infection, the
immunocompromised or HIV-positive individuals. It would be
appropriate to provide education to pregnant and women with
pregnancy plans and to plan treatment in case of acute infection.
It is recommended that screening for rubella and vaccination of
seronegative women be given before or after pregnancy. However,
due to high CMV seropositivity it may be appropriate to screen
only women at a risk for transmission and to provide training in
congenital CMV infection and prevention measures.

Keywords: Toxoplasma, rubella, cytomegalovirus, seroprevalence
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GIRIS Tablo. Toksoplazma, rubella ve CMV antikor sonuclari

Tiim konjenital anomalilerin %2-3’li perinatal enfeksi-
yonlarla iligkilidir. TORCH (toksoplazmozis, sifiliz, va-
risella-zoster, rubella, sitomegaloviriis (CMV), herpes
enfeksiyonlar1) konjenital anomalilerle iliskili en sik en-
feksiyonlardandir (1). Konjenital enfeksiyonlar aynm za-
manda 6l dogum ve perinatal morbiditenin dnemli bir se-
bebidir. Bu enfeksiyonlar hepatosplenomegali, kalp ve cilt
lezyonlari, mikrosefali, hidrosefali, intrakraniyal kalsifi-
kasyon, igitme kayb1 ve koryoretinite sebep olabilmektedir.
Bu patojenlerin ¢ogu i¢in tedavi veya dnleme stratejileri
mevcuttur, erken tani i¢in prenatal taramay i¢eren ulusal
ve uluslararas1 standartlar ve protokoller mevcuttur (2).
Antenatal tarama icin Onerilen testler enfeksiyon epidemi-
yolojisindeki degismelere, maliyete ve Onerilen testlerin
varligina gore popiilasyonlar arasinda ve zaman icerinde
degismektedir ve tarama kararinin verilmesi i¢in, bolgesel
seropozitiflik oranlarinin bilinmesi gereklidir (3). Bu ne-
denle bolgesel olarak prenatal tarama karar1 verilmesine
katki saglayacagi diislintildiginden dogurganlik cagin-
daki kadinlarda toksoplazma, rubella ve sitomegaloviriis
(CMV) seropozifliginin arastirilmasi amaglanmistir.

GEREC VE YONTEM

01 Ocak 2017 ile 01 Ocak 2018 tarihleri arasinda, Yozgat
Sehir Hastanesi Mikrobiyoloji Laboratuvari’na toksoplaz-
ma, rubella ve CMV serolojisi ¢alisilmasi i¢in gonderilen
15-47 yas arasi kadin hastalarin sonuglar retrospektif ola-
rak incelenmistir. Toksoplazma serolojisi ¢aligilan 2447
hasta, rubella serolojisi ¢aligilan 2612 hasta ve CMV se-
rolojisi ¢aligilan 873 hasta kayit altina alinmigtir. Hastane-
miz mikrobiyoloji laboratuvarinda, toksoplazma, rubella
ve CMYV serolojisi kemiluminesans immunoassay yontemi
ile (UniCel DxI 800, Beckman Coulter®, USA) calisil-
maktadir. Caligilan ticari kitlerin referans araliklarina gore
toksoplazma IgM i¢in <0,8 S/CO degerler negatif, 0,8—1
S/CO aras1 degerler ara deger, >1 S/CO degerler pozitif
ve toksoplazma IgG i¢in <4 IU/ml degerler negatif, 4—6
IU/ml aras1 degerler ara deger, >6 1U/ml degerler pozitif
olarak kabul edilmistir. Rubella IgM ve IgG i¢in <10 aU/
ml negatif, 10—15 aU/ml aras1 degerler ara deger, >15 aU/
ml degerler pozitif, CMV IgM i¢in <0,8 COI negatif, 0.8-1
COI ara deger, >1 COI pozitif, CMV IgG igin < 15 IU/ml
negatif, > 15 IU/ml pozitif olarak kabul edilmistir.

Istatistik: Verilerin analizinde SPSS versiyon 15.0 istatis-
tiksel paket programi (SPSS Inc., Chicago, IL), sonuglarin
dagilimin1 gostermede, tanimlayic istatistiklerden yiizde
(%) kullanilmistir. Seroloji sonuglari ile yas arasindaki is-
tatistiksel analiz i¢in ise Ki-kare testi kullanilmistir. P<0,05
degeri istatistiksel olarak anlamli kabul edilmistir.

Etik Durum: Kurum onay1 alimmustir.

BULGULAR

Caligmamizda, 2447 kadiin toksoplazma, 2612 kadinin
rubella ve 873 kadinin CMV seroloji sonuglar1 degerlendi-

Pozitif n (%) Negatif n (%) Toplam
Toksoplazma IgM 0(0) 2447 (100) 2447
Toksoplazma IgG 661 (27) 1786 (73) 2447
Rubella IgM 35(1,3) 2577 (98,7) 2612
Rubella 1gG 2403 (92) 209 (8) 2612
CMV IgM 10(1,1) 863 (98,9) 873
CMV IgG 864 (99) 9 (1) 873

rilmistir. Toksoplazma IgM %0, toksoplazma IgG %27, ru-
bella IgM %1,3, rubella IgG %92, CMV IgM %1,1, CMV
IgG %99 oraninda pozitif saptanmistir (Tablo).

Serolojisi ¢alisilan hastalarin yas ortalamasina bakildigin-
da toksoplazma i¢in 28.3+5.8, rubella i¢in 28,2+5,7, CMV
i¢in 28,2+5,8 oldugu goriilmistiir. Toksoplazma IgG po-
zitif olan grubun yas ortalamast 30+5,9 iken, IgG negatif
olan grupta 27,7+5,6 oldugu goriilmiis ve bu fark istatistik-
sel olarak anlamli saptanmistir (p:0,00). Rubella ve CMV
IgG pozitif ve negatif grubun yas ortalamasi arasina an-
lamli farklilik saptanmamustir.

TARTISMA

Klasik triad1 koryoretinit, hidrosefali ve intrakraniyal kal-
sifikasyon olan konjenital toksoplazmosis, her 1000 canli
dogumda 0,01-0,1 oraninda goriilmektedir (2). Calisma-
mizda dogurganlik ¢agindaki kadimnlarda toksoplazma IgM
pozitifligi saptanmamisken, toksoplazma IgG pozitifligi
%27 olarak saptanmistir. Toksoplazma seroprevalansinin
sosyoekonomik diizey, iklim ve g¢evre sartlar1 ve beslen-
me aligkanliklarina bagli olarak degisiklik gosterdigi bi-
linmektedir (4,5). Ulkemizde farkli bolgelerden yapilmis
olan caligmalarda Giineydogu Anadolu bolgesinde daha
yliksek oranlarda olmak tizere %0,2-4,6 arasinda toksop-
lazma IgM pozitifligi, %17,5-69,6 oranlarinda IgG pozi-
tifligi bildirilmistir (4-13). Toksoplazma IgG pozitifliginin
yas ile arttigini bildiren ¢aligmalar mevcuttur (5,6). Bizim
caligmamizdaki toksoplazma IgG pozitif olan grupta yas
ortalamasinin, negatif olan gruba goére daha yiiksek olmasi
da bu veriyi destekler niteliktedir ve bunun sebebinin yas
ile birlikte artmis temasa bagli olabilecegi diisliniilm{istiir.
Toksoplazma enfeksiyonu 6nleme programlar1 ve tarama
stratejileri {ilkeler arasinda farklilik gostermektedir (14).
Toksoplasmosis insidansi diisik olan Kanada, Birlesik
Krallik ve Amerika Birlesik Devletleri gibi ¢ogu iilkede
rutin tarama Onerilmemekle birlikte, Avusturya, Fransa ve
Slovenya’da zorunlu tarama programi uygulanmaktadir
(14,15). Toksoplazma serolojik taramasi sadece gebelerde
primer enfeksiyon i¢in risk altinda olanlara, enfeksiyondan
siiphelenilmesi durumunda veya TORCH enfeksiyonunu
destekleyen ultrason bulgular1 varliginda énerilmedir . im-
miinsuprese veya HIV pozitif gebelere de reaktivasyon ve
toksoplazma ensefaliti i¢in risk oldugundan dolay1 tarama
onerilmelidir . Gebelik planlayan ve gebe olan tiim kadin-
lara toksoplazma enfeksiyonunu 6nlemek i¢in egitim veril-
melidir (16). Ulkemizde yapilmis olan konjenital toksop-
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lasma enfeksiyonunun arastirildigi bir calismada 84.587
gebede, % 0.64 Toksoplazma IgM pozitifligi saptandigi
ve 33 hastaya profilaktik tedavi verildigi ve hi¢ konjeni-
tal enfeksiyon tespit edilmedigi belirtilmistir (17). Calisma
sonuglarimiz ve literatiir bilgileri ile prenatal Toksoplazma
taramasinin sadece risk grubunda olan, enfeksiyondan siip-
helenilen, immunsuprese veya HIV pozitif bireylere yapil-
masinin, gebelik planlayan ve gebe olan tiim kadinlara ise
enfeksiyondan korunma 6nlemleri ile ilgili egitimlerin ve-
rilmesinin uygun olacagini diisiinmekteyiz.

Rubella enfeksiyonu gebelerde diisiik, 6lii dogum ve kon-
jenital rubella sendromuna (KRS) sebep olabilmektedir.
Diinyada tahmini olarak her yil 110.000 infantta KRS
gorlilmektedir. KRS’ de sensorinoral sagirlik, katarkt, kar-
diyak ve diger okiiler defektler goriilebilmektedir (2). Ul-
kemizde genisletilmis bagisiklama programi kapsaminda
2006 yilindan itibaren rubella asis1 yapilmaktadir (7,18).
Caligmamizda rubella IgM %]1,3, rubella IgG %92 oranin-
da pozitif bulunmustur. Ulkemizde cesitli ¢alismalarda
rubella IgM pozitifligi % 0,1-4,9 arasinda, rubella IgG po-
zitifligi ise %76,5-99,5 arasinda bildirilmistir (5,7,9-12,18-
21). Caliymamizda rubella IgG pozitif ve negatif olan
grubun yas ortalamasi arasinda anlamli farklilik saptanma-
mistir. Rubella IgG pozitifligi ile yas arasindaki iligkiye ba-
kildiginda farkli galigmalarda yasla birlikte seropozitifligin
azaldigininin veya anlaml farkililik olmadiginin bildirildi-
&1 goriilmiistiir (5,12,20,22). Korunmak i¢in etkin agisinin
olmasi nedeniyle prenatal tarama yapilip seronegatif olan-
larin agilariin tamamlanmasinin, gebe olanlara ise gebelik
sonrasi as1 Onerilmesinin uygun olacag diisiinlilmektedir.

Konjenital CMV enfeksiyonu gelismekte olan iilkelerde
%0.6-6.1 oraninda goriilmektedir, isitme kayb1 ve santral
sinir sistemi anomalilerine sebep olur. Mikrosefali, peri-
ventrikiiler kalsifikasyon, hepatosplenomegali, assit, hid-
rops ve perikardiyal efiizyon da goriilebilir. Calismamizda
CMV IgM %1,1, CMV IgG %99 oraninda pozitif saptan-
mustir. Ulkemizde yapilmis farkli ¢alismalarda CMV IgM
pozitifligi 0,1-2,46 arasinda, CMV IgG pozitifligi %90.4-
99.8 arasinda bildirilmistir (5,8-10,18-20). Calismamizda
CMV IgG pozitif ve negatif olan grup arasinda yas orta-
lamas1 agisindan anlamli farklilik saptanmamistir. Ulke-
mizden yapilmis farkli ¢aligmalarda CMV seropozitifligi
ile yas gruplari arasinda anlamli farklilik olmadig: belirtil-
mistir (5,20).

CMV enfeksiyonunun gebe kadinlara en sik bulas sebep-
lerinin enfekte cocuklarin idrar ve tiikiiriikleri ile temas ve
cinsel aktivite oldugu bilinmektedir. Ozellikle bez degisi-
mi sonrasi el yikama hastalik yayilimini azaltmaktadir ve
primer CMV enfeksiyonu geciren gebelere ve fetal CMV
enfeksiyonunda rutin antiviral tedavi ve hiperimmunglo-
bulin 6nerilmemektedir (23). Bélgemizde seroprevelansin
yliksek olmasi nedeniyle bebek bakicisi veya kreste cali-
san kadmlar gibi risk grubunda olan bireylerin taranmasi
ve seronegatif olanlara hastaligin bulas yolu ve korunma
Onlemleri ile ilgili egitim verilmesinin uygun olacagmi dii-
siinmekteyiz.
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Sonug olarak; toksoplazma i¢in sadece risk grubunda olan,
enfeksiyondan siiphelenilen, immunsuprese veya HIV po-
zitif bireylere prenatal tarama yapilmasi, gebe veya gebelik
planlayan bireylere egitim verilmesinin ve akut enfeksiyon
durumunda tedavi planlanmasinin uygun olacagimi diisiin-
mekteyiz. Caligmamizda hic akut toksoplazma enfeksiyonu
saptanmamis olmasi da taramanin maliyet etkin olmadigim
diistindiirmektedir. Rubella i¢in taramalarin yapilmasi ve
seronegatif kadinlara gebelik dncesi veya gebelikten son-
ra as1 yapilmasi onerilmelidir. Fakat CMV seropozitifligin
yiiksek olmasi, agisinin veya gebelere Onerilen tedavisinin
olmamasi nedeniyle sadece bulas i¢in risk grubunda olan
kadinlara tarama yapilmasi, konjenital CMV enfeksiyonu
ve korunma Onlemleri ile ilgili egitim verilmesi uygun ola-
caktir.

MADDI DESTEK VE CIKAR iLISKiSi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin herhangi bir ¢ikara dayali iliskisi yoktur.
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ila¢ kaynakl tibbi hata/olay bildirimlerin Diinya Saglk Orgiitii
“Hasta Giivenligi Uluslararasi Siniflandirmasi”na gore

degerlendirilmesi

Evaluation of medication related medical errors/events according to
the World Health Organization “International Classification for Patient

Safety”
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Amac: Saglk kurumlarinda etkili bir glivenlik kiiltiiri
olusturmanin temel hedeflerinden biri tibbi hatalarin azaltilmasidir.
Diinya genelinde en sik yapilan tibbi hata tiirlerinden biri ilag
hatalaridir ve bu hatalar hasta giivenligi agisindan 6nemli bir tehdit
olusturmaktadir. Bu ¢aligmanin amaci, bir tiniversite hastanesindeki
ilag kaynakli olay bildirimlerin Diinya Saghk Orgiitii Hasta
Giivenligi Uluslararas: Siniflandirma Sistemi ve zarar derecelerine
gore degerlendirilmesidir.

Gere¢ ve Yontem: Arastirmanm evrenini Istanbul Anadolu
Yakasi’'nda yer alan bir iniversite hastanesinde 01.01.2015-
30.06.2017 tarihleri arasinda kalite yonetim sistemi iizerinden
elektronik olarak yapilan ilag kaynakli olay bildirimler
olusturmaktadir.

Bulgular: Calisma bulgularina gore, toplam 369 ilacla ilgili
bildirim yapilmig olup, tiim bildirimler arasinda ilag kaynakli
olay bildirimlerin oran1 %24,67 olarak bulunmustur. DSO
smiflandirma sistemine gore bu bildirimlerin %27,10’unun istem/
regeteleme, %20,87’si hazirlik/doz ayarlama, %20,33’iiniin izlem,
%19,24’{iniin uygulama ve %10,03’liniin depolama asamalarinda
meydana geldigi tespit edilmistir. Hatalarm %56,91’inin hastaya
zarar vermedigi, %?24,39’unun hafif zarar, %18,43’liniin orta
dereceli zarar ve %0,27’sinin siddetli zarar veren kategoride yer
aldig1 goriilmiistiir.

Sonug: Sonuclar degerlendirildiginde ilagla ilgili olay bildirimlerin
en fazla istem/regeteleme ve hazirlik/doz ayarlama asamalarinda
meydan geldigi ve hatalarin bilyiikk bir kismimin hastaya zarar
vermedigi belirlenmistir. Bu kategorilerde yer alan hatalar hastaya
ulagsmayan ramak kala olaylar oldugu i¢in kurum adma iyilestirme
firsatlar1 yakalamak agisindan onemlidir. Alinacak aksiyonlarla
uzun vadede ila¢ hatalarinin azaltilmasi1 miimkiindiir.

Anahtar Kelimeler: ilag hatasi, siniflandirma, Diinya Saghk
Orgiitii

ABSTRACT

Aim: The main objective of creating an effective safety culture
in health institutions is to reduce medical errors. One of the most
common types of medical errors worldwide is medication errors
and these errors are a major threat to patient safety. The aim of
this study is to evaluate medication related events in a university
hospital according to the World Health Organization International
Classification for Patient Safety and degree of harm.

Material and Method: The universe of the research consists
of medication related events notifications made on a quality
management system between 01.01.2015 and 30.06.2017 in a
university hospital located on the Asian side of Istanbul.

Results: According to the findings of the study, a total of 369
medication related events were made, and the rate of medication
related events notifications among all reports was 24.67%.
According to the World Health Organization classification system,
it was determined to 27.10% of these events are prescribing,
20.87% are preparation/dispensing, 20.33% monitoring, 19.24%
administration and 10.03% storage. It was found that 56.91% of
the errors did not harm the patient, 24.39% of them caused mild
harm, 18.43% of them caused moderate harm and 0.27% of them
caused severe harm.

Conclusion: When the results are evaluated, it is found that
medication related events mostly occurred during the prescribing
and preparation/dispensing stages and most of the errors did not
harm the patient. The errors in these categories are important for
finding improvement opportunities on behalf of the institution
since they are events that do not reach the patient. It is possible to
reduce medication errors in the long term by taking improvement
action.

Keywords: Medication error, classification, World Health
Organization
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GiRIS

Diinya Saglik Orgiitii (DSO) hasta giivenligini, saglik ba-
kimiyla iligkili olan ve hastalarn etkileyen istenmeyen
olaylarin Onlenmesi olarak tanimlamaktadir (1). Hastane-
lerde yasanan tibbi hatalarin hastalara zarar verdigi goste-
rildiginden bu yana, hastanelerin tehlikeli yerler olabilecegi
fark edilmistir (2,3). Saglik hizmet kalitesinin en dncelikli
gostergelerinden birinin tibbi hatalar oldugu bilinmektedir
(3,4). ABD’de 2013 yil istatistiklerine gore tibbi hatalar
6liim nedenleri arasinda kalp hastaliklar1 ve kanserden sonra
ticiincli sirada yer almaktadir (5). Hastaneye basvuran her
on hastadan birinin tibbi hata nedeniyle zarar gordiigii tespit
edilmistir (6-8).

Diinya Saglik Orgiitii’ne gore ilag hatalar1 saghk hizmetle-
rinde en sik karsilasilan olaylar arasinda yer almaktadir (9).
Joint Comission’a 2018 y1l1 igerisinde akredite veya goniillii
kuruluslar tarafindan en sik bildirimi yapilan sentinel olaylar
arasinda ilag hatalar1 da yer almaktadir (10). flag hatalari-
nin nedenleri degerlendirildiginde, saglik profesyonelleriyle
iliskili faktorler arasinda; egitim eksikligi, yorgunluk, yeter-
siz deneyim, hasta hakkinda yeterli bilgiye sahip olmama,
yetersiz risk algisi, fiziksel ve duygusal saglik sorunlari ve
zay1f iletisim yer almaktadir. Hasta ile iliskili faktorler ara-
sinda; hastanin egitim seviyesi, kisiligi, dil bariyeri ve klinik
vakalarin karmagikligi yer almaktadir. Calisma ortamu ile
ilgili nedenler arasinda; dikkat dagilmalar1 ve boliinmeler,
is ylikii ve zaman baskisi, standart protokol ve prosediirlerin
eksikligi, havalandirma, aydinlatma, sicaklik gibi fiziksel
calisma ortamindaki sorunlar ve kaynak eksikligi yer almak-
tadir. Tlaglarla iliskili faktorler arasinda ise ilaglarn isimlen-
dirilmesi, etiketlenmesi ve paketlenmesi ile ilgili durumlar
yer almaktadir (11-15).

Tibbi hatalardan 6grenmenin bir yolu etkili bir olay rapor-
lama sistemi kullaniimasidir (16). ingiltere’de Ulusal Hasta
Giivenligi Ajansi’na raporlamis olaylarn incelendigi bir ¢a-

lismada hata raporlama sistemlerinin kurumun giivenlik kiil-
tiirli izerinde olumlu bir etki yarattig1 (17), olaylarin kiiresel
bir bakis acistyla goz 6niine alinmasi gerektigi ve daha ytik-
sek raporlama oranlarmin daha olumlu bir giivenlik kiiltii-
riiyle iliskilendirildigi tespit edilmistir (2). Diinya genelinde
bugiine kadar Agency for Healthcare Research and Quality
(AHRQ), Joint Commission (JC), Institute for Healthcare
Improvement (IHI), Healthcare Performance Improvement
(HPI) gibi kurumlar ve iilkemizde T.C. Saglik Bakanlig:
ulusal diizeyde olay raporlama sistemleri gelistirmistir. DSO
evrensel olarak kabul gdrmiis standart bir olay siniflandirma
sisteminin bulunmamasi nedeniyle uluslararas1 ¢ercevede
ortak bir dil olugturarak karsilastirmalar yapilmasimi sag-
lamak, potansiyel hasta gilivenligi sorunlarini tanimlayarak
yiiksek oncelikli alanlari belirlemek, sistem ve insan faktor-
lerinin rollerini incelemek ve saglik politikalarini belirlemek
amactyla 2005 yilinda iki agamali, web tabanli, yaklasik 700
kiginin katildig1 Delphi teknigiyle bir siniflandirma sistemi
geligtirmistir (7,18-21).

GEREC VE YONTEM

Arastrma  bir Universite hastanesinde 01.01.2015-
30.06.2017 tarihleri arasinda elektronik olarak bildirimi ya-
pilan ilag kaynakli 369 olay bildirimin DSO Hasta Giivenli-
&1 Uluslararas1 Siniflandirma Sistemi ve hastalar {izerindeki
zarar derecesine gore degerlendirilmesi temeline dayanan
tanimlayici tipte retrospektif bir ¢alismadir. Calismamizin
amaci, bir iiniversite hastanesindeki ilag kaynakli olay bil-
dirimlerin DSO Hasta Giivenligi Uluslararasi Siniflandirma
Sistemi ve zarar derecelerine gore siniflandirilmasidir (Sekil
1).

Tablo 1°de Diinya Saglik Orgiitii’niin ilag ve iv sivilar ile
ilgili siniflandirma sistemi yer almaktadir. Bu siniflandirma
sistemi kapsaminda ila¢ kaynakli olaylar istem/receteleme,
hazirlik/doz ayarlama, sunum/paketleme, dagitim, uygula-

Klinik Yonetim |

Klinik Siirec / Prosediirler |

Dokiimantasyon |

Saghk Bakimuyla iliskili Enfeksiyonlar |

flaclar / IV Stvilar |

Kaynak: McElroy ve ark., 2016.
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Tablo 1. Diinya Saglk Orgiiti ilag hatalan siniflandirma sistemi

- Istem/Receteleme

- Hazirhk/Doz ayarlama
- Sunum/Paketleme

- Dagitim

- Uygulama

- Tedarik/Siparis

- Depolama

- izlem

ilaglar/IV Sivilar

Kaynak: WHO, 2009

ma, tedarik/siparis, depolama ve izlem seklinde sekiz kate-
goride smiflandirilmaktadir.

Tablo 2’de olaylarin hastalar lizerindeki zarar dereceleri
yer almaktadir.

Tablo 2. Olaylarin hasta tzerindeki zarar derecelerine gore si-
niflandiriimasi

Zarar

Derecesi Tanim

Zarar yok Hastada tedavi ihtiyaci duyulan bir semptom yoktur.
Hafif zarar Hasta semptomlari hafiftir. Fonksiyon kaybi/zarar

minimal veya orta duizeyde fakat kisa surelidir;
minimum diizeyde mudahale gerekir.

Orta dereceli  Hasta semptomlari midahale gerektirir. Hastanin

zarar hastanede kalis stiresinin uzamasina neden olur veya
kalict ya da uzun sireli fonksiyon kaybi/zarara neden
olur.

Siddetlizarar Hasta semptomlari hayat kurtarict miidahale gerektirir.

Yasama suresinde kisalma, kalici veya uzun sureli
fonksiyon kaybi/zarara neden olur.

Oltim Butuin ihtimaller degerlendirildiginde, hastanin
6lumunn olay kaynakli veya kisa donemde olayin
katkisi ile gerceklestigi tespit edilmistir.

Kaynak: WHO, 2009

Etik Durum: Bu arastirma hastane yonetiminin izni ve
etik kurul onayr (Marmara Universitesi Saglik Bilimleri
Enstitiisii, Etik Kurulu, 09.10.2017-176) alinarak ger¢ek-
lestirilmistir.

BULGULAR

Arastirma bulgularina gore; ilaglarla ilgili bildirimlerin
%27,10’unun istem/regeteleme, %20,87’sinin hazirlik/doz
ayarlama, 9%20,33’liniin izlem, %19,24’liniin uygulama,
%10,03’1iniin depolama asamalarinda meydan geldigi tes-
pit edilmistir. Sunum/paketleme, dagitim ve tedarik/siparis
asamasinda meydan gelen hatalarin orani ayni olup %0,81
olarak bulunmustur (Tablo 3).

Tablo 4’te ilaclar ve iv sivilar ile ilgili bildirimlerin has-
talar tlizerindeki zarar dereceleri yer almaktadir. Buna
gore hastalarin %56,91’inin herhangi bir zarar gérmedigi,
%24,39’unun hafif zarar, %18,43’0 orta dereceli zarar ve
%0,27’si1 siddetli zarar gordiigi tespit edilmistir.

22

Tablo 3. ilaclar/iv sivilar ile ilgili olay bildirimlerin alt kategorilere
gore siniflandiriimasi

Olay Tiirii Siireg ‘ n ‘ %

llaglar/IV Swvilar Istem/Receteleme 100 27,10
Hazirlik/Doz ayarlama 77 20,87
izlem (advers etki) 75 20,33
Uygulama 71 19,24
Depolama 37 10,03
Sunum/Paketleme 3 0,81
Dagitim 3 0,81
Tedarik/Siparis 3 0,81

TOPLAM 369 100,00

Tablo 4. ilaclar/iv sivilar ile ilgili bildirimlerin hastalar tizerindeki
zarar derecelerine gore siniflandiriimasi

Zarar Derecesi n %
Zarar Yok 210 56,91
Hafif Zarar 20 24,39
Orta Dereceli Zarar 68 18,43
Siddetli Zarar 1 0,27
Olim 0 0
Toplam 369 100,00
TARTISMA VE SONUC

Raporlama sistemleri, ¢alisanlarinin hizmet sunum siireci
icerisinde karsilastiklar1 olaylari kayit altina alip, bunlarin
tyilestirilmesine yonelik aksiyonlarin alinmasmi sagla-
yan diizenlemelerdir (22). Ozellikle kritik olaylarin takip
edilmesi morbidite ve mortaliteyi azaltma etkisi agisindan
onemlidir (23). Birgok iilke olaylarin raporlanmasini yasal
diizenlemelerine zorunlu bir unsur olarak eklemistir (24).
Ornegin, Danimarka’da saglik g¢alisanlarinin olay rapor-
lamalar1 zorunludur ve bu durum mevzuatta yazili olarak
belirtilmigtir (25).

Ilag hatalar1 tibbi hatalar arasinda énemli bir yere sahip-
tir. Caligmamizda ilag¢ kaynakli olay bildirimlerin tiim olay
bildirimler icerisindeki oran1 %24,67 olarak bulunmustur.
Bali’deki bir hastanede yapilan ¢alismada, arastirma bul-
gularimizi destekler nitelikte ila¢ hata orani1 %20,4 ola-
rak bulunmustur (26). Benzer sekilde Saravi ve ark. (27)
fran’da yapmis olduklari ¢alismada, olay bildirimlerin
%28’ini ilag hatalarinin olusturdugunu tespit etmislerdir.
Boston Cocuk Hastanesi’nde yapilan ¢alismada; olaylarin
%77’sinin ila¢ kaynakl1 oldugu tespit edilmistir (28). Ul-
kemizde Cirp1 ve ark. (29)’nin en ¢ok karsilasilan mesle-
ki hatalarin tespitine yonelik yapmis olduklart ¢alismada,
katilimeilarin en ¢ok karsilastiklar mesleki hatalarin %47
oraniyla ilag hatalar1 oldugu tespit edilmistir. Gokdogan ve
Yorgun (30)’un Izzet Baysal Bolu Devlet Hastanesi’nde
yapmis olduklar1 ¢aligmada, hemsirelerin en sik yaptiklar
tibbi hatanin %24 oranyla ilag hatalar1 oldugu, Istanbullu
ve ark. (31)’nin yapmis olduklar1 calismada ise ilag hatala-
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riin %15,2 oraniyla en sik yasanan hasta giivenligi olay-
lar1 arasinda yer aldig tespit edilmigtir.

Calismamizda hatalarin %27,10’unun istem/regeteleme,
%20,87’sinin hazirlik/doz ayarlama, %20,33’linlin izlem,
%19,24’liniin uygulama asamalarinda meydan geldigi
tespit edilmistir. Hatalarin %56,91’inin hastaya zarar ver-
medigi, %24,39’unun hafif zarar, %0,27’sinin ise siddetli
zarar verdigi bulunmustur. IOM arastirma sonuglarimizi
destekler nitelikte en yaygin ila¢ hatalarinin istem ve uy-
gulama hatalar1 oldugunu belirtmistir (32). Hicks ve ark.
(33) ilag hatalarini inceledikleri ¢alismada; regeteleme ha-
talarin1 %21, hazirlama ve doz ayarlama hatalarin1 %22,
uygulama hatalarini %33, izlem hatalarin1 %1 olarak tespit
etmiglerdir. Bu hatalarin %35°i hastaya ulagsmayan ramak
kala olay, %49u hastaya ulasanhata kategorisinde yer alip,
%?2’sinin hastaya zarar veren veya hastanin zarar gérme-
sine katkida bulunabilecek diizeyde oldugu belirlenmistir.
Diger bir ¢alismada ilag hatalarinin %6’sinin ciddi mortali-
te ve morbiditeye neden oldugu tespit edilmistir (34).

Massachusetts’de ilag hatalarin tespiti amaciyla yapilan
bir ¢alismada; hatalarin %72,2’sinin hastaya yansiyan ve
kiiglik ¢apta zarar veren hatalar, %27,8’inin ise ramak kala
ilag hatalar1 oldugu tespit edilmistir. Hastaya yansiyan ve
kiigiik ¢apta zarar veren ilag hatalarinin %94 {iniin istem/
regeteleme ve %35’inin uygulama asamasinda meydan gel-
digi; ramak kala ila¢ hatalarmin %60’ 1nin istem/recetele-
me, %23’iinlin uygulama, %9,1’inin hazirlama/doz ayar-
lama ve %0,22’sinin izlem asamasinda meydana geldigi
tespit edilmistir (35). Brezilya’da yapilan bir ¢alismada;
hazirlik ve doz ayarlama siirecinde tespit edilen 1707 ha-
tanin ¢alismamizla uyumlu bir sekilde %42,4 {iniin istem/
receteleme hatalar1 oldugu tespit edilmistir (36). Ghaleb ve
ark. (37) Ingiltere’de bes hastanede yapmis olduklar ca-
lismada, istem/receteleme asamasinda meydana gelen hata
sikliginin %13,2, uygulama asamasinda meydana gelen
hata sikliginin %19,1 oldugunu tespit etmistir. ilagla ilgili
olay bildirimlerin incelendigi bir ¢alismada, bildirimlerin
%50,01’inin  uygulama, %18,45’inin istem/regeteleme,
%16,54liniin hazirlik/doz ayarlama, %4,49’unun izlem
asamasinda meydan geldigi tespit edilmistir. Bu olaylarin
%83,46’s1min hastaya zarar vermeyen kategoride yer aldi-
g1, %0,15’inin ise 6lim veya ciddi diizeyde zarar verdigi
tespit edilmistir (38). Wundavalli ve ark. (39) Hindistan’da
yapmis olduklar1 ¢alismada en sik karsilagilan ilag hata-
larmin %30 oraniyla uygulama hatalar1 oldugunu tespit
etmislerdir. Alrwisan ve ark. (40) Iskogya’da elektronik
ortamda raporlanan ilaglarla ilgili olay bildirimleri de-
gerlendirdikleri c¢aligmada; olaylarin %6,1’inin hastaya
zarar verdigi, hatalarin %59 unun uygulama, %10,8’inin
receteleme, %9,9’unun hazirlik/doz ayarlama asamasinda
meydana geldigi tespit edilmistir. Ernawati ve ark. (26)
yapmis oldugu calismada, en sik yapilan ilag hatalarinin
%359 orantyla uygulama hatalari, %20 orantyla recetele-
me hatalar1 ve %14 oraniyla hazirlik/doz ayarlama hata-
lart oldugu tespit edilmis ve bu hatalarin %2,4’iiniin ciddi
oldugu tespit edilmistir. Gudik-Serensen (41) Danimarka
Hasta Giivenligi Veri Tabanina bildirimi yapilan ilaglarla
ilgili advers olaylar1 inceledigi ¢alismasinda, bildirimlerin

%?31’inin regeteleme, %29 unun uygulama ve %19 unun
hazirlik/doz ayarlama kategorilerinde oldugunu tespit et-
mistir. Elden ve Ismail (42) caligmalarinda istem/recetele-
me hata oranini %38,1; uygulama hatalarin1 %20,9; izlem
hatalarini %18,3; hazirlama hatalarin1 %12,3; doz ayarla-
ma hatalarini %10,4 olarak bulmuslardir. Shehata ve ark.
(43) Misir’da yapmis olduklari ¢alismada, en sik goriilen
ila¢ hata tiiriiniin %54 oraniyla istem/receteleme hatalari
oldugunu, sonrasinda %25 oraniyla izlem ve %16 oraniyla
uygulama hatalarinin geldigini belirtmislerdir. NCC MERP
indeksine gore bu hatalarin %87°si hastaya ulasmayan
veya zarar vermeyen kategoride iken, %13’iin{in hastaya
zarar veren kategoride oldugu tespit edilmistir. Merino ve
ark. (44), Ispanya’da yogun bakim iinitelerinde yaptiklari
bir ¢alismada istem/receteleme hatalariin %34, uygulama
hatalarinin %28 oldugunu, bu hatalarin %16’sinin hastala-
ra zarar verdigi ve %82’sinin 6nlenebilir oldugunu tespit
etmiglerdir. Saravi ve ark. (27) ilag hatalarinin %15,9unun
hazirlik/doz ayarlama, %8,7’sinin receteleme asamasinda
meydan geldigini tespit etmislerdir.

Ulkemizde 2016-2017 yillar1 arasinda Saghk Bakanligi
Ulusal Giivenlik Raporlama Sistemi {izerinden bildirimi
yapilmis olaylar incelendiginde; ila¢ hatalariin laboratu-
var hatalar1 (%87,37) ve cerrahi hatalardan (%4,90) sonra
iiclincii en sik bildirimi yapilan hatalar (%4,61) arasinda
yer aldig1 tespit edilmistir. Bu durum iilkemizde Ulusal
Giivenlik Raporlama Sistemine olay bildirimi konusunda
calisanlarin farkindaliginin diisiik oldugunu gostermek-
tedir. Cakmak ve ark. (45) ilag hatalarinin %45,40’min
istem, %20,74’iinlin hazirlama, %11,63 tiniin uygula-
ma, %10,44’tinin muhafaza, %38,92’sinin transfer ve
%2,88’inin uygulama sonrast asamada meydan geldigini
tespit etmislerdir.

Ilag hatalarinin onlenmesi amaciyla; orgiitiin her kade-
mesinde giivenlik kiiltiirii ve siirekli gelisme felsefesinin
benimsenmesi, olay raporlama sisteminin kurulmasi, olay-
larin raporlanmasi ve gozden gecirilmesi, disiplinler arasi
ilag gilivenligi ekibinin olusturulmasi, nitelikli ve yeterli in-
san gliciiniin saglanmasi, bilgi sistemleri teknolojilerinden
faydalanilmasi, etkili iletisim tekniklerinin kullanilmasi,
yasal diizenlemeler ile gorev ve yetkilerin netlestirilmesi,
bilimsel gelismelerin takip edilmesi, otomatik doz hesap-
lamas1 yapan, kisaltmalarin kullanilmadig1 elektronik ilag
istem programlarmin kullanilmasi énemlidir (46-49). Bu-
nunla birlikte ilag protokolleri ile ilgili standartlarin olus-
turulmasi, hekimler tarafindan yapilan ilag istemlerinin
klinik eczacilar tarafindan gézden gecirilmesi, ilaglar1 ha-
zirlayan ve uygulayanlarin farmakolojik bilgi diizeylerinin
gliclendirilmesi Onerilmektedir (34,49). Ayrica dgrenciler
icin klinik uygulama dénemlerinde etkili kontrol meka-
nizmalariim kurulmasi, ila¢ giivenligi ile ilgili yenilik¢i
teknolojik yaklasimlar kullanilmasinin hasta giivenligine
katk: saglayacagi unutulmamalidir (50). Saghik Bakanlig:
Saglik Hizmetleri Genel Miidiirliigii, Saghikta Verimlilik,
Kalite ve Akreditasyon Daire Bagkanlig1 {ilkemizde ilag¢
hatalarinin  Onlenmesi ve ila¢ gilivenliginin saglanmasi
amaciyla Ilag Giivenligi Rehberi’ni yayimlamustir (51).
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Ko

Etkin bir olay bildirim sistemiyle ila¢ hatalarinin rapor-
lanmasi, 6zellikle istem ve hazirlik asamasinda meydana
gelen ve hastaya zarar vermeyen ramak kala olaylarin tes-

pit

edilerek gerekli iyilestirme aksiyonlarinin alinmasiyla

uzun vadede hatalarin 6nlenmesi miimkuindiir.

Sonug olarak, degerlendirildiginde ilagla ilgili olay bildi-
rimlerin en fazla istem/receteleme ve hazirlik/doz ayarla-
ma asamalarinda meydan geldigi ve hatalarin biiyiik bir
kisminin hastaya zarar vermedigi belirlenmistir. Bu kate-
gorilerde yer alan hatalar hastaya ulagmayan ramak kala
olaylar oldugu i¢in kurum adina iyilestirme firsatlar1 ya-
kalamak agisindan 6nemlidir. Alinacak aksiyonlarla uzun
vadede ilag hatalarinin azaltilmasi miimkiindiir.

MADDI DESTEK VE CIKAR ILiSKiSi

Caligmay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iliskisi yoktur.
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Increased gastrointestinal symptom frequency in diabetes
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Glisemik kontrol saglanan diabetes mellitus hastalarinda artmus
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ABSTRACT

Background and Aim: Gastrointestinal problems are reportedly
more frequent in patients with diabetes mellitus (DM) compared
to the general population and are a cause of reduced quality of life
(QOL). Even though studies have suggested that parameters such
as glycemic control and disease duration are responsible for upper
gastrointestinal (GI) symptoms in DM, there is little compelling
evidence to show a direct relationship given the fact that various
other studies report no relationship. These conflicts may be caused
by the lack of standardization of patient populations, evaluation
methods, and other causes. Our aim was to determine and compare
the frequency of GI symptoms and Gl-related QOL in recently
diagnosed DM patients and healthy controls in order to evaluate
this relationship with the minimization of confounding factors.

Material and Method: A total of 59 patients newly diagnosed
with DM and 92 age-and sex-matched controls were included
in this study. Demographic characteristics, chronic diseases, GI
symptoms (as measured by 8-MGSI score) and Gl-related QOL
(irritable bowel syndrome quality of life, IBS-QOL) scores were
evaluated. Linear regression analysis was performed to determine
factors that independently influenced IBS-QOL.

Results: The patient and control groups were similar with regard
to all characteristics except for chronic diseases. The scores for
8-MGSI and IBS-QOL were significantly worse in patients with
DM. Regression analyses showed that IBS, DM, and dyspepsia
were independent factors that influence IBS-QOL scores.

Conclusion: The results of our study show that the effect of DM
on GI symptoms is not a function of disease duration or glycemic
control; DM presence itself seems to have adverse effects on
the GI system through mechanisms that are yet unknown. The
explanation of these mechanisms relies on experimental research
and prospective studies with rigid patient inclusion criteria.

Keywords: Diabetes mellitus, gastrointestinal tract pathology,
irritable bowel syndrome, quality of life

0z

Amac: Gastrointestinal problemlerin, diabetes mellitus (DM) olan
hastalarda, genel popiilasyona gore daha sik oldugu ve yasam
kalitesinde azalmalya neden oldugu bildirilmektedir. Calismalar,
glisemik kontrol ve hastalik stiresi gibi parametrelerin DM’deki
ust gastrointestinal semptomlardan sorumlu olduklarini ileri
stirmelerine ragmen, bazi ¢aligmalarin da higbir iliski olmadigini
bildirdigi ger¢egi gz dniine alindiginda dogrudan biriliski oldugunu
gosteren ¢ok az kanit vardir. Bu ¢atismalar, hasta popiilasyonlarinin
standart olmamasindan, degerlendirme yontemlerinden ve diger
nedenlerden  kaynaklanabilir. Amacimiz yakin zamanda tani
almis DM hastalarinda ve saglikli kontrollerde gastrointestinal
semptomlarinin sikligini ve gastrointestinal semptomlar ile iliskili
yasam kalitesini belirlemek ve karsilastirmak, bu faktorlerin en aza
indirgenmesini degerlendirmektir.

Gerec ve yontem: Calismaya DM tanist konmus toplam 59 hasta,
92 yas ve cinsiyet uyumlu kontrol grubu dahil edildi. Demografik
ozellikler, kronik hastaliklar, GI semptomlart (8-MGSI skoru ile
olciilen) ve irritabl barsak sendromu yasam kalitesi( IBS-QOL)
skorlar1 degerlendirildi. IBS-QOL’ii bagimsiz olarak etkileyen
faktorleri belirlemek i¢in dogrusal regresyon analizi yapildi.

Bulgular: Hasta ve kontrol grubu kronik hastaliklar disindaki tiim
ozellikler agisindan benzerdi. DM’li hastalarda 8-MGSI ve IBS-
QOL skorlar1 anlamli olarak daha kotiiydii. Regresyon analizleri
IBS, DM ve dispepsinin IBS-QOL skorlarini etkileyen bagimsiz
faktorler oldugunu gésterdi.

Sonu¢: Caligmamizin  sonuglari, DM’nin  gastrointestinal
semptomlar tizerindeki etkisinin hastalik siiresinin veya glisemik
kontrolden etkilemedigini gostermektedir; DM nin varligi, heniiz
bilinmeyen mekanizmalar yoluyla gastrointestinal sistem tlizerinde
olumsuz etkilere sahiptir. Bu mekanizmalarin agiklamasi igin
hasta dahil etme kriterleri daha kesin olarak belirlenmis deneysel
caligmalara ihtiya¢ vardir

Anahtar Kelimeler: Diabetes mellitus, gastrointestinal sistem
patolojisi, irritabl barsak sendromu, yasam kalitesi
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Increased gastrointestinal symptom frequency in diabetes mellitus

INTRODUCTION

According to International Diabetes Federation, there were
451 million patients with diabetes mellitus (DM) diagnosis
in 2017, and it was estimated that this number would inc-
rease to 693 million patients by the year 2045; even though
it is estimated that about half of all people living with di-
abetes are undiagnosed. In 2017, around 5 million deaths
worldwide occurred due to DM (1). Diabetes mellitus is a
complex chronic disease that requires continuous medical
care with multifactorial risk reduction strategies that go
beyond glycemic control, in order to maintain quality of
life, control risks, manage disease symptoms, and reduce
complications (2).

The relationship between DM and gastrointestinal disea-
ses has not been fully elucidated (3). According to a small
number of studies, DM patients are believed to be at en-
hanced risk for various problems of the gastrointestinal
(GI) system, including gastric problems, deficiencies in
motility, and it was also stated that the frequency of GI
symptoms including abdominal pain, acid regurgitation,
abdominal fullness after meals and dysphagia was higher
among those with DM (4-7). Although the underlying mec-
hanism of the association between DM and GI symptoms
remains unknown, currently, the best explanation to this re-
lationship may be the neuropathic effects of diabetes which
encompass the GI tract (8). This is backed by reports that
have suggested an association between GI symptoms and
disease duration in patients with type 2 DM (9). Further-
more, it is known that constipation, diarrhea and inflam-
matory bowel diseases are more frequently seen in patients
with DM (10).

However, to our knowledge, there are only a few studi-
es assessing this topic and there have been no attempts to
investigate whether a relationship between irritable bowel
syndrome (IBS) and DM exists. Also, the gastrointestinal
problems of newly-diagnosed diabetic patients with good
blood glucose control have not been studied before. The-
refore, the determination of the frequency and severity of
upper GI symptoms using the Dyspepsia Severity Index
of the Mean Global Severity Index (8-MGSI) among pa-
tients with DM may provide valuable data for increasing
the quality of care provided to patients with DM. In this
study, we structured our research on two main research qu-
estions: I. Are there any differences between patients with
and without diabetes in terms of upper GI symptoms and
IBS? II. Does having DM influence IBS-related quality of
life (QOL)?

MATERIAL AND METHOD

Study Group and Design

The study was performed by the inclusion of a total of 151
individuals who applied to the outpatient clinic, of Inter-
nal Medicine from (March-June 2014). The patient group
was comprised of 59 patients who were recently diagnosed
with Type 2 DM and did not have any complications asso-

ciated with the disease. The control group was comprised
of consecutively selected, age-and sex-matched individu-
als without chronic medication use who applied to our de-
partment within the study duration and also did not have
any systemic diseases such as hypertension (HT), coronary
artery disease (CAD), chronic obstructive pulmonary di-
sease (COPD) and cerebrovascular disease (CVD). In the
patient group, those who had a history suggesting the pre-
sence of complications associated with DM were also exc-
luded. The inclusion of patients into the control group was
performed consecutively, but according to the current age
and sex distribution of the patient group at that moment.
These distribution assessments were performed weekly;
therefore, the inclusion of patients that would significantly
alter the age and sex distribution of groups was prevented.

Ethical Declaration

Participation in the study was purely based on voluntee-
ring; thus, all individuals provided written informed con-
sent for the study indicating their volunteer status. The
study was begun after obtaining approval from the Clinic
Research Ethics Board. (18 Mart University Medical Scho-
ol 14.12.2013, EK-2013-32)

Measurements

In patients included in the patient group, the presence of
DM was confirmed according to WHO criteria. The me-
dical history, smoking status and alcohol use of all indi-
viduals included in the study were assessed and recorded.
Those who smoked at least 1 cigarette per day were defined
as smokers, while those drinking at least 30 m!’s of alcohol
per week were defined as alcohol users. Disease duration
and drug use were recorded in the patient group, and all
individuals’ height and weight were measured. Patient’s
IBS diagnoses and the determination of dyspepsia presen-
ce/absence were based on the Rome III diagnostic criteria.
For the measurement of dyspepsia, the Dyspepsia Severity
Index of the Mean Global Severity Index (8-MGSI) by De
Luca and colleagues was used (11). In this tool, the seve-
rity and frequency of complaints are measured on a scale
of 1 to 5 and the scores for each section are calculated by
multiplying these two values.

The IBS-related QOL of patients was measured via the Ir-
ritable Bowel Syndrome Quality of Life (IBS-QOL) ques-
tionnaire (12). In this scale, each question is answered on
a 5-level Likert scale and a higher score indicates worse
QOL. The subscales are defined and measured as follows:
Questions 1, 6, 7, 9, 10, 13, 16 and 30 measure dysphoria,
questions 3, 18, 19, 22,27, 29 and 31 measure body image,
questions 5, 21, 25 and 26 measure food avoidance, ques-
tions 4, 15 and 32 measure sexual status, questions 11, 23,
and 28 measure activity interference, questions 2, 14, 17
and 34 measure health concerns, questions 12 and 20 me-
asure social reaction, and questions 8, 24 and 30 measure
family relationship. The total score is obtained by adding
all subscale scores.
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Statistical Analysis

All data obtained during the study were transferred to the
SPSS software for Windows, version 21.0 (IBM, Armonk,
NY, USA). Categorical data were given as frequency (n)
and percentage, while continuous data were given by me-
ans and standard deviations (SD). The normality of distri-
bution of continuous variables was tested with the Shapiro
Wilk test. In variables where normal distribution and para-
metric criteria were met, the Student’s t-test was used for
comparison, while the Mann Whitney U test was used in
non-normal distributions. To determine factors that influ-
enced IBS-QOL, we used a linear regression model which
accepted the IBS-QOL score as the dependent variable. All
parameters with a p value lower than 0.05 in single-vari-
able tests were tested as independent variables. A p value
lower or equal to 0.05 was defined as the levels of statisti-
cal significance.

RESULTS

Among the 59 patients with DM (31 males) and 92 controls
(51 males), the mean ages were 52.08 = 11.42 and 53.49
+ 9.3 years, respectively. The demographic characteristics
and medical history findings of groups were similar except
for CAD, HT, hyperlipidemia and dyspepsia frequencies
which were significantly higher in the patient group (Table

1).

Table 1. Summary of Individuals’ Characteristics with regard to
groups

‘ Controls ‘ Patients ‘ Total ‘ P

N 92 59 151 N.A
Age 5349+930 52.08+1142 5294+ 0.430
10.16
Gender (Male)  51(55.43%) 31 (52.54%) 82 (54.3%) 0.857
Height (cm) 168.75 + 166.34+7.82 167.81+ 0.080
8.43 8.25
Weight (kg) 77.5(48-110) 80 (50-145) 78 (48-145) 0.085
Smoker 19 (20.65%) 14 (23.73%) 33(21.85%) 0.807
Alcohol User 17 (18.48%) 13 (22.03%) 30(19.87%) 0.745
Coronary 0 (0.00%) 4 (6.78%) 4 (2.65%) 0.022
Artery Disease
Hypertension 0 (0.00%) 18 (30.51%) 18(11.92%) <0.001
COPD 0 (0.00%) 1(1.69%) 1 (0.66%) 0.391
CVD 0 (0.00%) 2(3.39%) 2(1.32%) 0.151
Hyperlipidemia 0 (0.00%) 6 (10.17%) 6 (3.97%) 0.003
PPl User 6 (6.52%) 8(13.56%) 14 (9.27%) 0.243
Dyspepsia 31(33.70%)  32(54.24%) 63 (41.72%) 0.020
IBS 10(10.87%)  11(18.64%)  21(13.91%) 0.269

Data are given as mean * standard deviation or median (minimum-
maximum) for continuous variables regarding normality of distribution,
and frequency (percentage) for categorical variables

COPD: Chronic obstructive pulmonary disease CVD: Cerebrovascular
disease: PPI: Proton pump inhibitors IBS: irritable bowel syndrome
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When patients with DM were analyzed for glycemic cont-
rol, it was found that median blood glucose was 110 (min-
max: 100-155) mg/dL and mean hemoglobin Alc levels
were 5.66 + 0.38%. When the scores obtained from the
8-MGSI scale were compared between groups, we found
that patients with DM had significantly higher scores for
the following parameters: epigastric pain, abdominal dis-
comfort or pain, upper abdominal fullness and discomfort,
heartburn, and acid regurgitation (Table 2).

Table 2. Summary of Dyspepsia Severity Index of the Mean Glo-
bal Severity Index Scores (8-MGSI) regarding groups

‘ Controls ‘ Patients ‘ Total ‘ P

Epigastric pain 259+3.11 505+6.13 355+4.68 0.012

Pain severity 2.66 +3.70 2931485 27747 0.668
before meals or

when hungry

Pain relieved by 2.82+4.12 315452 295%427 0.305
eating or antiacid

use

Abdominal 235341 442 +567 3.16+4.53 0.010
discomfort or

pain

Upper abdominal  253+3.88 6.97+8.09 4.26+626 <0.001
fullness

Upper abdominal  2.14 +3.04 6.1+£7.04 3.69+534 <0.001
discomfort

Heartburn 2.01+£3.11 3.27+463 2.50%3.82 0.008
Acid regurgitation  1.63+2.06 2.68+4.11 204+3.06 0.009
Total Score 234+239 432+426 3.12+338 <0.001

Data given as mean + standard deviation

In regard to IBS-QOL scores, patients with DM were also
found to have significantly higher (worse) scores in all
subscales (Table 3).

Table 3. Summary of irritable bowel syndrome quality of life
(IBS-QOL) Scores Regarding Groups

Original subscale ‘ Controls ‘ Patients Total P
Dysphoria 8 (4-28) 9(8-33) 8(4-33) <0.001
Body image 4 (4-14) 5(4-16) 4 (4-16) <0.001
Food avoidance 3(3-11) 3(3-14) 3(3-14) <0.001
Sexual 2(2-7) 2(2-9) 2(2-9) 0.002
Interference with 7 (7-24) 9(7-27) 7 (7-27) <0.001
activity

Health worry 3(3-14) 4(3-14) 3(3-14) <0.001
Social reaction 4 (4-14) 5 (4-15) 4 (4-15) <0.001
Relationship 3(2-10) 3(3-14) 3(2-14) 0.002
Total 34 (34-115) 41 (34-135) 34(34-135)  <0.001

Data given as median (minimum maximum)

Linear regression analysis with IBS-QOL score as the
dependent variable revealed that IBS, DM and dyspepsia
were independent factors that influenced IBS-QOL score
(Table 4).
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Table 4. Linear Regression Model with irritable bowel syndrome quality of life (IBS-QOL;) Scores as Dependent Variables

Unstandardized Beta Standard
Coefficients (B) Error
(Constant) 32,857 1,878
IBS 25,547 3,983
DM 11,404 2,693
Dyspepsia 8,892 2,838

R2=0.409;F =35.661; p < 0.001
IBS: irritable bowel syndrome DM: Diabetes mellitus

DISCUSSION

In the current study, although the frequency of IBS was
similar in the patient and control groups, having DM was
found to significantly worsen IBS-QOL score. This was an
interesting finding, as our patient group was comprised of
patients with good glycemic control and newly diagnosed
DM; thus the possibility of adversities caused by long-
standing DM was minimal, indicating that the mechanisms
leading to an increase in GI symptoms among patients with
type 2 DM are not fundamentally associated with the chro-
nic effects of the disease (6).

To date, a significant body of evidence has suggested that
hyperglycemia may increase the perception of GI symptoms
(13-17), while others have associated disease duration with
increased frequency of GI symptoms (9,18). However, in
studies involving patient follow up and corrections for dep-
ressive symptoms, disease duration, general quality of life
and other factors, the relationship between GI symptoms
and diabetes does not seem to be very compelling (19-22).
Furthermore, in an earlier study performed among middle-
aged individuals with DM (similar to our patient group),
no increase was found in GI symptoms when patients were
compared to the general population (5). These conflicts in
results and findings may have reliable and accurate expla-
nations involving the evaluation method of GI symptoms,
the use or absence of scoring systems, and many other
factors including the differences in populations, patient
characteristics, medication type/adherence, and glycemic
control.

In the current study, we compared dyspepsia, IBS-QOL and
8-MGSI scores among patients with DM and controls. The
results showed that dyspepsia was more frequent among
patients, while IBS frequencies were similar to controls.
However, the majority of 8-MGSI subscale scores (except
for pain severity when hungry and pain relief with eating
or antiacids) was increased among patients with type 2
DM. In a recent and detailed review of the literature, DM
was reported to be a cause of dysphagia, gastroesophage-
al reflux, bloating, early satiety, nausea, upper abdominal
pain, delayed gastric emptying, accelerated/slow intesti-
nal passage, malabsorption and slow colonic transit (23).
Even so, the different methodologies used in these studies
and the differences in the characteristics of patients cause
limitations in overall data assessment for the purpose of
identifying a link between DM and GI symptoms. These
limitations may be circumvented with specific study de-
signs and conduct of studies involving strict limitations
in patient inclusion. For instance, in a study by Ghadiri-
Anari and colleagues (24), in which pre-diabetic patients

Standardized

95.0% Confidence
T

Coefficients P Interval for
17,492 <0.001 29,145 36,570
0.431 6,413 <0.001 17,675 33,419
0.272 4,234 <0.001 6,082 16,727
0.214 3,134 0.002 3,284 14,500

were compared with healthy controls, the frequency of
heartburn, nausea, bloating, early satiety, gas passage, and
constipation were found to be significantly higher among
pre-diabetics. This study design completely eliminates
the possible effects of medications such as metformin on
the frequency of GI symptoms; therefore enabling a much
better comparison. Similar to this study, we aimed to pre-
vent the chronic complications of DM from affecting GI
symptoms by including recently diagnosed patients and our
results showed that, even though the frequency of IBS was
similar among our study groups, patients with type 2 DM
had worse clinical experiences with GI symptoms as mea-
sured by 8-MGSI.

The comparison of IBS-QOL scores showed that patients
with DM had significantly worse IBS-related QOL in the
current study. Similarly, in a study by Zetina-Lopez et al.
(25), DM patients with GI symptoms were found to have
significantly reduced QOL compared to DM patients wit-
hout GI symptoms, which is supported by a review on this
topic that concluded GI symptoms had a significant influ-
ence on QOL. The authors even suggested that the treat-
ment of GI symptoms should be made a priority to inc-
rease QOL in patients with DM (26). The number of GI
symptoms have also been associated with a worsening in
health-related QOL scores in patients with both type 1 and
type 2 DM; however, the reduction in QOL was reportedly
more evident in those with type 2 DM (27).

The current study is different from previous studies asses-
sing QOL with regard to GI symptoms in patients with DM
for the fact that we evaluated QOL with a scoring system that
was directly associated with GI complaints and symptoms.
This approach may be a way to show a more direct relati-
onship between DM and its effects on GI symptoms due to
the lack of questions associated with other health dimen-
sions that may reduce scores obtained with overall QOL
questionnaires. In the current study, all dimensions of the
IBS-QOL questionnaire were worse among patients who
had been recently diagnosed with DM. Similar findings
have been reported in various studies involving different
groups of DM patients in terms of disease duration, type
and use of medications and glycemic control. However, our
study suggests that DM causes an increase in 8-MGSI and
IBS-QOL scores even when duration with DM is low and
glycemic control, as measured by HbAlc, is rather good.

In our study, in order to minimize the effects of disease
duration and glycemic control on upper GI symptoms,
we included patients with recently diagnosed type 2 DM.
However, anti-diabetic drugs are known to have GI tole-
rability issues (28), which may be a confounding factor in
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our analyses. Although this is an important limitation, a
similar study in pre-diabetic patients also reported an inc-
rease in GI symptoms (24), suggesting that DM causes GI
symptoms even without drug use and before the definite
development of the disease.

CONCLUSION

Our findings demonstrate a relationship between DM pre-
sence and Gl-related symptoms and also IBS-QOL scores.
Despite various studies suggesting a neuropathic link bet-
ween GI symptoms and DM, our results suggest that DM
adversely influences the GI system even when recently di-
agnosed and in the presence of good glycemic control. We
believe current explanations that attribute DM-associated
GI problems to chronic developments and complications
are not sufficient, and further experimental research or cli-
nical studies with prospective designs with very specific
inclusion criteria are required to elucidate the underlying
mechanisms of this relationship.
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ABSTRACT

Objective: Migraine is one of the most common neurological
diseases with headache attacks. Although its pathophysiology is
still unclear, it is thought to be multifactorial. Oxidative stress is
one of the topics discussed in the pathophysiology of migraine.
The aim of this study was to investigate ischemia-modified
albumin (IMA) and prolidase levels, which are oxidative stress
markers in migraine.

Material and Method: In this study, 35 migraine and 35 healthy
controls were included. Serum IMA and prolidase levels were
measured in serum obtained after centrifugation from venous
blood samples by ELISA. Prolidase and IMA in migraine patients
were compared with the control group.

Results: The mean age was 40.06+11.14 years in migraine (34
female, 1 male) and 34.31+8.26 in controls (31 female, 4 male).
There was no significant difference between the groups in terms
of age and gender (p=0.08, p=0.29). Interictal IMA and prolidase
levels of migraine subjects were significantly higher than the
control group (p=0.02, p<0.001). Prolidase was significantly
higher in the attack period than the control group (p<0.001),
but there was no significant difference in IMA levels (p=0.34).
Prolidase and IMA levels during the attack were higher than an
interictal period in migraine but there was no significant difference
(p>0.05).

Conclusion: Prolidase and IMA may be an indicator of oxidative
stress in migraine patients. Prolidase, one of the oxidative stress
indicators, also correlates with the frequency of attacks in
migraine. It is thought that these markers may lead to antioxidant
agent studies in the prophylactic treatment of migraine.

Keywords: Headache, migraine, IMA, prolidase, interictal

(074

Giris: Migren basagrisi ataklartyla seyreden sik goriilen norolojik
hastaliklardan biridir. Patofizyolojisi halen net bilinmemekle
birlikte multifaktoriyel oldugu diisiiniilmektedir. Oksidatif stres
migren patofizyolojisinde ilizerinde durulan konulardan biridir.
Bu calismada migrende oksidatif stres gostergesi olarak iskemi-
modifiye albumin (IMA) ve prolidaz belirteglerinin arastiriimast
amaglandi.

Gerec ve Yontem: Bu calismaya 35 migren ve 35 saglikli kontrol
alind1. Prolidaz ve IMA belirtegleri, ELISA yéntemiyle vendz kan
orneklerinin santrifiijii sonrasi elde edilen serum numunelerinden
bakildi. Migren hastalarinda ki IMA ve prolidaz diizeyleri kontrol
grubu ile karsilastirildi.

Bulgular: Migren (34 kadm, 1 erkek) grubunda ortalama yas
40,06+11,14 kontrol grubunda (31 kadin, 4 erkek) ortalama yas
34,31+8,26°d1. Gruplar arasinda yas ve cinsiyet agisindan anlaml
farklilik izlenmedi (p=0,08, p=0,29). Migren grubunun atak dis1
doénem IMA ve prolidaz diizeyleri kontrol grubundan istatistiksel
olarak anlamli yiiksekti (p=0,02, p<0,001). Atak doneminde
prolidaz kontrol grubuna gére anlamli yiiksekti (p<0,001) ancak
IMA diizeylerinde anlamli farklilik izlenmedi (p=0,34). Migrende
atak donemindeki IMA ve prolidaz diizeyleri atak dis1 doneme
gore yiiksekti ancak anlamli farklilik g6zlenmedi (p>0,05).

Sonug: Prolidaz ve IMA migren hastalarinda oksidatif stresin
gostergesi olabilir. Oksidatif stres gostergelerinden prolidaz
migrende atak sikligi ile de korelasyon gosterebilmektedir. Bu
belirteglerin, migrenin profilaktik tedavisinde antioksidan ajan
calismalarinda da yol gosterebilecegi diistiniilmektedir.

Anahtar Kelimeler: Bas agrisi, migren, IMA, prolidaz, interiktal
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INTRODUCTION

Migraine is a common chronic neurological disease that
is characterized by episodes of headache. It is believed to
be multifactorial, and although the exact physiopathology
remains unknown, oxidative stress is one factor that has
been considered in its physiopathology.

Oxidative stress is caused by an imbalance between the
production of free radicals and the antioxidant defense
mechanism, and results from the overproduction of oxidant
radicals, decreased antioxidants or both. This may cause
cell membrane damage through lipid peroxidation, dama-
ge to the enzymes that play a critical role in intermediate
metabolism and other proteins, and DNA strand breaks
(1). Oxidative stress is an important process affecting the
central nervous system and has been linked to the pathoph-
ysiology of chronic neurodegenerative diseases, epileptic
seizures, multiple sclerosis, dementia and other conditions
(2,3).

During migraine episodes, in other words, in the interictal
period, peroxides and oxidant products are elevated in the
subject’s plasma, urine, and platelets. Although the reason
for the increase in these products in the interictal period
is unknown, it has been suggested that it could be associ-
ated with a decrease in the activity of certain antioxidant
enzymes and/or increased activity of such vasoconstrictors
as angiotensin, endothelin-1 or urotensin. In addition, it is
thought that the increased cortical hyperexcitability associ-
ated with migraine can result in the overproduction of oxi-
dant products through an increase in metabolic activity (4).

Ischemia-modified albumin (IMA) and prolidase are syste-
mic markers of oxidative stress. The binding capacity of
albumin-cobalt decreases as a result of chemical changes
in albumin caused by free oxygen radicals during ische-
mia, and the resulting albumin molecule is called IMA. It
has been reported previously that this molecule can also
increase in inflammatory conditions (5,6). Prolidase is an
exopeptidase that detaches proline or hydroxyproline from
the carboxyl terminal position of dipeptides, and is found
in the plasma as well as in such organs as the brain, he-
art, uterus, and thymus (7). It plays an important role in
such processes as wound healing, inflammation, carcino-
genesis, angiogenesis, cell migration, and differentiation
(8,9). Proline is found in the central nervous system, and
reports have suggested that it plays a neuromodulator role
in synaptic transmission (10,11). It is also considered to
be a neurotransmitter, with increased levels of proline ha-
ving been linked to increases in prolidase levels. Proline is
believed to potentialize the effects of glutamine which is
known to play a role in migraine episodes (12). The role of
oxidative stress in migraine is one of the subjects that have
been the focus of research to light the way for new thera-
pies (diet regulation, use of antioxidants, etc.). The present
study is designed to investigate IMA and prolidase that co-
uld be a marker of oxidative stress in migraine.
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MATERIAL AND METHOD

In this study, the participants consisted of migraine sub-
jects admitted to tertiary health center neurology outpatient
clinic and healthy volunteers with sociodemographic cha-
racteristics similar to migraine subjects. Serum IMA level
and prolidase activity in migraine cases were compared
with the control group.

Ethical Declaration

Informed consent form for the study was obtained from
all migraine subjects and healthy controls. The local ethics
committee has approved this study (20.03.2018-06/05).

Participants

The migraine subjects diagnosed according to the most
current version of the International Classification of Hea-
dache Disorders (ICHD-3) of the IHS (International Hea-
dache Society) were enrolled for this study (13).

Renal, hepatic and thyroid diseases, presence of anemia,
malignancy, cardiac disease, hypertension, epilepsy, pre-
sence of any other headache, regular and/or frequent drug
use (including vitamin and antioxidant use), smoking, al-
cohol use, obesity (body mass index> 30 kg/m?), patholo-
gical findings on previous brain imaging (tomography and/
or magnetic resonance imaging) and diagnosed as psychi-
atric disease in migraine subjects were excluded.

Cigarette/alcohol use and regular/frequent drug use were
excluded in the control group.

Ischemic Modified Albumin and Prolidase Analyses

Venous blood samples were taken from migraine subjects
and controls. In migraine subjects, blood samples were ta-
ken in both interictal and exacerbation periods in migraine
subjects.

The samples were centrifuged for 10 minutes at 2000 g
for half an hour immediately after being taken into a pre-
servative-free biochemistry tube and stored at-80 °C until
analysis. Serum IMA and prolidase levels were measured
by ELISA with a commercial kit in serum.

Data Acquisition

Demographic data (age, gender) and education level were
recorded in the study group. Disease duration, frequency
of attacks (within 3 months), presence of aura were ques-
tioned in migraine subjects. Data records and examination
of migraine and control subjects were done by the same
neurologist.

Statistical Analyses

SPSS 21.0 statistical package program was used for data
analysis. The results were taken as mean + standard devia-
tion for the variables with normal distribution, median and
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minimum-maximum values for the variables with anormal
distribution. The value of p<0.05 was considered statisti-
cally significant. Chi-square test in categorical variables,
t-test according to whether the distribution was normal or
Mann-Whitney U test was used to evaluate the differences
between the data obtained from the groups. Spearman Cor-
relation test was used to analyze the correlation between
categorical (sequential) and continuous variables.

RESULTS

The demographic characteristics of migraine subjects and
the control group in the study are shown in Table 1.

Table 1. Demographic characteristics of the study group

Migraine Control
Data (n=35) (n=35) p value
Age (mean=SD) 40.06+11.14 34.31+8.26 0.08
Gender, n (%) 0.29
Female 34 (97.1) 31 (88.6)
Male 1(2.9) 4(11.4)
Education, year 7.40+2.95 8.71+£3.97 0.66

(mean=+SD)

The disease duration of migraine subjects was 20.57 +
9.9 years. The frequency of attack was 6 (min-max: 1-18)
days within three months. A total of 5 (14.3%) subjects had
migraine with aura and 30 (85.7%) subjects had migraine
without aura.

Prolidase and IMA serum levels of the migraine and cont-
rol groups are given in Table 2.

Table 2. Levels of IMA and prolidase in both groups

Oxidative stress

Migraine

marker Control

‘ Attack Interictal ‘
IMA, ng/mL
Mean+SD 34.77+88.04 22.96+59.5 19.19£11.97
Median (min-max) 14.5(3.6-509) 9.9 (1.7-359) 19.78 (0.5-50.4)
Prolidase, U/L
Mean+SD 24.4+26.22 14.6+£9.86 5.8+4.92

Median (min-max)  10.4 (2.1-153.4) 10.08 (2.4-49.7) 4.1 (0.17-20.8)

IMA; Ischemia-modified albumin

There was no significant difference between the migraine
attack and the interictal period in IMA and prolidase levels
(p=0.130, p=0.902). The IMA and prolidase levels were
significantly higher in the migraine group compared to the
control (p = 0.02, p <0.001). There was no significant dif-
ference between IMA levels of a control group and during
the migraine attack (p = 0.34). Prolidase levels were signi-
ficantly different (p<0.001).

Ischemia-modified albumin level was 23.6 + 23.8,
(min-max:11.4-70.06) ng/mL prolidase was 8.8 (min-
max:2.1-32) U/L in attack period of migraine subjects with
aura. In attack period of migraine without aura, IMA was

35.79 + 94.87, median:14.36 min-max: 3.6-509 ng/mL and
prolidase was 10.48, min-max:2.8-153.4 U/L. There was
no significant difference migraine with aura and without
aura (p=0.202, p=0.345).

When the interictal period is evaluated there was no signifi-
cant difference between IMA (16.84+13.90, median:13.99
min-max:4.7-40.6 ng/mL) in migraine with aura and IMA
(23.91+64.21, median:9.47 min-max:1.7-359 ng/mL) in
migraine without aura (p=0.524). In also prolidase level,
there was no significant difference between migraine with
aura (22.43+18.21, median:21.19 min-max:2.4-49.7 U/L)
and migraine without aura (13.39+7.50, median:10.67
min-max:2.4-29.3 U/L) (p=0.311).

While the attack and interictal IMA levels did not show
a significant correlation with the frequency of attacks
(p>0.05). The prolidase level in the attack was correlated
with the attack frequency (rs=0.333, p=0.04).

DISCUSSION

The present study investigates the potential of IMA and
prolidase levels in migraine subjects as an indicator of
oxidative stress. Prolidase levels were found to be signifi-
cantly higher in migraine subjects than in the control gro-
up during a migraine episode and in the interictal period,
while IMA was significantly higher when compared to the
control group only in the interictal period.

To the best of our knowledge, based on a literature search,
the present study is the first to evaluate prolidase levels in
migraine subjects as an indicator of oxidative stress. Pro-
lidase plays a role in proline and hydroxyproline metabo-
lism, and a significant linear relationship has been noted
between prolidase and proline levels. A previous study in-
volving rats showed that proline induces oxidative stress in
the cerebral cortex (14). Another study demonstrated favo-
rable outcomes with antioxidant therapy in proline-indu-
ced damage (15). The findings of decreased serum catalase
levels in migraine subjects in the interictal period and the
associated difficulty in hydrogen peroxide detoxification,
the decreased activity of superoxide dismutase and glutat-
hione peroxidase in erythrocytes and platelets, and the dec-
reased glutathione peroxidase activity in the erythrocytes
all support the oxidative stress hypothesis in disease pat-
hogenesis (16-18). The present study identified increased
prolidase levels in migraine subjects, both during episodes
and in the interictal period, and this finding is deemed to
support the oxidative stress hypothesis.

The relationship between proline and glutamate is one of
the reasons for the selection of prolidase as an indicator in
the present study. It has been suggested in previous studies
that endogenous extracellular proline increases the effect
of glutamate in the synaptic cleft (19). Glutamate plays an
important role in the pathogenesis of migraine, and incre-
ased glutamatergic activity triggers cortical hyperexcitabi-
lity in the pathogenesis (20). Studies evaluating glutamate
levels identified increased levels of glutamate in the plas-
ma, cerebrospinal fluid, and saliva in the interictal period
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(21), while in the present study it is a striking finding that
the frequency of episodes correlates with prolidase levels.
This correlation may be linked to the relationship between
prolidase and glutamate.

The presence of oxidative stress due to the decreased ac-
tivity of certain antioxidant enzymes in migraine and the
associated increase in free radicals, as well as in lipid pero-
xides in the interictal period, have gained popularity as re-
search topics in recent studies (22-25). In the present study,
IMA and prolidase levels were found to be significantly
higher in migraine subjects in the interictal period than in
the controls. A study comparing oxidative stress in subjects
with migraine headaches, subjects with tension-type hea-
dache (TTH) and a control group found oxidative stress to
be significantly higher in migraine subjects than in subjects
with TTH and the control subjects, and this is sustained in
the interictal period (26). In migraine subjects, IMA and
prolidase levels during episodes were higher than in the in-
terictal period, although the difference was not significant,
and this was attributed to considerably higher IMA values
in the subjects than in the control subjects. Such extreme
IMA values may be a result of undiagnosed accompanying
depression, despite the application of strict exclusion crite-
ria. Recently, IMA levels have been shown to be higher in
depressive subjects than in healthy controls (27).

In this study, migraine without aura was significantly more
than migraine without aura. IMA and prolidase levels did
not differ significantly between migraine with aura and
migraine without aura. If the number of subjects was suf-
ficient in the groups, it was considered whether the result
could be different or not. Furthermore, migraine subjects
with aura could not be compared with the control group in
terms of IMA and prolidase levels because of their small
number. Previous studies in the literature investigating
the association between migraine with aura and oxidative
stress have produced different results. In a study investiga-
ting malondialdehyde (MDA) levels as an indicator of oxi-
dative stress, Y1lmaz et al. found no significant difference
between the MDA levels of migraine subjects with aura
and those of the control subjects (28). In a study by Tuncel
et al., oxidative stress was found higher levels of oxidative
stress in migraine subjects in the control subjects, and the
difference was even more remarkable in subjects with mig-
raine with aura (29).

Among the indicators of oxidative stress, IMA and proli-
dase levels are higher in migraine subjects than in healthy
controls, and prolidase has also been correlated with the
frequency of episodes. It is suggested in the present study
that these indicators could serve as a guide for antioxidant
agent studies into prophylactic therapy in migraine sub-
jects.
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Three non-invasive methods in the evaluation of subclinical
cardiovascular disease in patients with diabetic retinopathy:
endothelial dysfunction, serum E-selectin level and monocyte

to HDL ratio

Diyabetik retinopatili hastalarda subklinik kardiyovaskdiler hastaligin
degerlendirilmesinde (¢ non-invaziv yéntem: endotel disfonksiyonu,
serum E-selektin diizeyi ve monosit/HDL orant
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ABSTRACT

Aim: Cardiovascular risk has increased in diabetic retinopathy
(DR). Brachial artery flow mediated dilation (FMD) is a non-
invasive method used to evaluate endothelial dysfunction.
Measurement of adhesion molecules such as E-selectin is the
indirect method of predicting endothelial dysfunction. Monocyte/
HDL ratio (MHR) is a novel marker found to be related with
cardiovascular diseases. In this study, in DR patients without an
apparent cardiovascular disease, we aimed to investigate the
relation between endothelial dysfunction indicators such as MHR,
FMD, E-selectin and subclinical atherosclerosis.

Material and Method: In this study, 96 tip 2 diabetic patients
without apparent cardiac symptoms and 32 healthy control
patients that matched for gender, age and body mass index (BMI)
were included. The patients were separated into four groups as;
nonproliferative diabetic retinopathy (NPDR, n=31), proliferative
diabetic retinopathy (PDR, n=32), diabetic patients without
retinopathy (n=33) and control group (n=33). Anthropometric,
biochemical values, and FMD were measured. Correlation and
regression analysis were done for the relation between MHR and
FMD.

Results: MHR was significantly high in the PDR group (p<0.001).
E-selectin and FMD which are indicators for endothelial
dysfunction were significantly different between groups (p<
0.001). E-selectin measures were highest in the PDR group, lower
in NPDR group, however, it was significantly higher than DM and
control groups (p= 0.026). Inversely proportional to E-selectin,
FMD was significantly higher in control and significantly lower
in the PDR group (p< 0.001). The univariate logistic regression
method was used to determine factors that had an influence on
FMD. Glucose, HbA1C, CRP, and MHR had a negative effect.

Conclusion: In patients with DR, MHR levels might be used as a
novel non-invasive marker to determine early atherosclerotic risk.

Keywords: Diabetic retinopathy, MHR, FMD, E-selectin

0z

Amag: Diyabetik retinopatide (DR) kardiyovaskiiler risk
artmistir. Brakiyal arterin akim aracili dilatasyonu (FMD),
endotel disfonksiyonunu test etmede kullanilan non-invaziv
bir yontemdir. E-selectin gibi adezyon molekiillerinin ol¢timii
endotel disfonksiyonunu tahmin etmekte kullanilan indirekt
6lciim metodlaridir. Monosit HDL oran1 (MHR) kardiyovaskiiler
hastaliklar ile iligkisi tanimlanmis yeni bir belirtectir. Bu ¢calismada
agikar kardiyovaskiiler hastalik bulgusu olmayan DR hastalarinda
MHR, FMD ve E-selectin gibi endotel disfonksiyonu belirteglerinin
subklinik ateroskleroz ile iligkisini degerlendirmeyi amagladik.

Gerec ve Yontem: Calismaya asikar kardiyak semptomu olmayan
96 tip 2 diyabet hastas1 ve 32 cinsiyet, yas ve VKI (Viicud kitle
indeksi) benzer saglikli kontrol alindi. . Hastalar nonproliferatif
diyabetik retinopati (NPDR, n=31), proliferatif diyabetik retinopati
( PDR, n=32), retinopati olmayan diyabet hastalari (n=33) ve
kontrol grubu (n=33) olarak dort gruba ayrildi. Anthropometric,
biyokimyasal degerler ve FMD o6l¢iildii. MHR ile FMD arasindaki
iliski i¢in korelasyon ve regresyon analizi yapildi.

Bulgular: MHR, PDR grubunda anlamli yiiksekti ( p<0,001).
Endotel disfonksiyon gostergeleri olan E-selectin ve FMD
acisindan gruplar arasinda anlamli farklilik meveuttu (p<0,001).
E-selectin 6l¢iimleri PDR grubunda en yiiksek, NPDR grubunda
ise daha diisiik ancak DM ve kontrol gruplarina gére anlaml
diizeyde daha yiiksekti (p=0,026). FMD ise e-selectin ile ters
orantili olarak kontrol grubunda anlaml diizeyde yiiksek ve PDR
grubunda anlamli diizeyde diisiik bulundu (p<0,001). Tekli lojistik
regresyon yontemi ile FMD’yi etkileyen faktorler belirlenmeye
calisildi. Glukoz, HbA1C, CRP ve MHR ’nin etkisi negatif oldu.

Sonug: DR’si olan hastalarda erken aterosklerotik riski belirlemede
yeni non-invaziv bir belirte¢ olarak MHR diizeylerinin 6nemli
oldugunu soyleyebiliriz.

Anahtar Kelimeler: Diyabetik retinopati, MHR, FMD, E-selectin
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INTRODUCTION

Endothelial cell dysfunction is generally considered the first
lesion in atherogenesis and might be reversed with effective
therapy (1). Prior to clinical signs of atherosclerosis, cardio-
vascular risk factors such as smoking, hypertension, hyper-
lipidemia, diabetes, and obesity might lead to endothelial
dysfunction (2). Many researchers proved that inflammation
was is an independent risk factor for endothelial dysfunction
(3). Measurements of adhesion molecules such as endothe-
lial-derived vascular cell adhesion molecule-1 (VCAM-1)
and E-selectin were widely used indirect measurement met-
hods for prediction of endothelial dysfunction level (4).

Diabetic retinopathy (DR) is one of the most frequent and
potentially threatening microvascular complications of dia-
betes mellitus (DM). It is globally the most common cause
of preventable vision loss in a population aged 20-74 (5).
Many basic and clinical studies have been done to clarify
pathophysiological mechanisms underlying DR develop-
ment, to decrease the prevalence of the disorder, and to de-
termine the risk factors (6). There is a lot of evidence regar-
ding the role of inflammation and endothelial dysfunction on
DR pathogenesis (7). Measurement of brachial artery FMD
is a simple and noninvasive procedure for early prediction of
atherosclerosis development in DR. Using this non-invasive
method, cardiovascular problems might be predicted and
early preventive interventions might be done at a subclinical
phase of the disease.

DR patients are under the risk of cardiovascular diseases
(8-10). Therefore, early diagnosis of subclinical atherosc-
lerosis and understanding the development steps are very
crucial. MHR is a novel marker with a well-defined relation
with cardiovascular diseases (11). In this study, we aimed to
evaluate the relation of indicators of endothelial dysfunction
like MHR, FMD, and E-selectin with subclinical atherosc-
lerosis in DR patients without an apparent cardiovascular
disease (CVD).

MATERIAL AND METHOD

Selection of Cases For The Study

Patients who admitted to diabetes clinics and retinopathy
was diagnosed during routine complication examinations
was included in this study. The patients with retinopathy
were divided into two groups as proliferative diabetic re-
tinopathy (PDR) and nonproliferative diabetic retinopathy
(NPDR). Later, four groups were formed which were PDR
(n=32), NPDR (n=31), diabetes without retinopathy (n=33)
and control group (n=32). There was not any difference bet-
ween groups regarding BMI and age. MHR sample size was
determined by taking into account monocyte and HDL data
measured in the pilot study. The intergroup effect size was
calculated as 0,47 regarding mean and variance values. The
sample size was determined as 28 subjects by 85% potency
and 5% error margin. In the targeted period, more patients
were included to increase potency and study was comple-
ted with 128 subjects. Patients who had an active infection,

chronic inflammatory disease or connective tissue disorder,
chronic renal disease, acute coronary syndrome, decompen-
sated heart failure, pregnancy, nonsteroidal anti-inflamma-
tory and glucocorticoid drug usage, blood transfusion within
several days and hematological diseases (including anemia)
were excluded.

Anthropometric Measurements and Biochemical Tests

In an initial visit, systolic and diastolic blood pressures of
all patients were recorded. Body weights and heights were
measured and body mass index was calculated (BMI: body
weight (kg)/height (cm?)). From all patients, brachial venous
blood samples were taken for biochemical analysis in the
morning, after 12 hours of fasting and stored at-80 C° till
analysis. The blood samples were analyzed for plasma fas-
ting glucose, triglyceride (TG), total cholesterol (TC), low-
density lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C). All the analyses were per-
formed with Symex XN-1000 hematology analyzer (Sysmex
Corporation, Kobe, Japan) according to the manufacturer’s
instruction. MHR was calculated as a ratio of monocyte
count to HDL level. C reactive protein (CRP) levels were
measured with the nephelometry method. Standard methods
were used for all other biochemical tests. Serum E-selectin
was determined with an ELISA kit (Biovendor Research and
Diagnostic Products, Heidelberg, Germany). The interassay
coefficient of variation was 6% and the intra-assay coeffici-
ent of variation was 5,4%.

Brachial Artery Flow Mediated Dilation (FMD)
Measurement

Endothelial dysfunction was evaluated according to a met-
hod previously described by Celermajer et al. (12). The pa-
tients were evaluated at the supine position after 12 hours
fasting, at room temperature (22C°), and after resting for 10
minutes. The arm to be measured was placed properly in
extension and immobilized. Measurement of the brachial
artery was done at 3-5 cm upper to antecubital fossa with
10 MHZ high resolution “linear transducer”. After giving
the best position, the skin was marked for subsequent me-
asurements. Three consecutive end-diastolic brachial artery
inner lumen diameter was measured and the mean value was
calculated. After the basal measurement, the cuff was placed
and inflated with a pressure higher than systolic value. The
cuff was inflated for 3-5 minutes till forearm ischemia; later,
deflated and measurements were repeated after 60 seconds.
Using an equation, FMD percent as a response to reactive
hyperemia was calculated with the formula; FMD (%) =
(mean diameter after hyperemic flow-basal brachial artery
diameter)X 100/Basal brachial artery diameter.

Statistical Analysis

Statistical analyses were performed by SPSS 20.0 software
(IBM Inc., Chicago, IL, USA). Numerical variables were
expressed as mean+SD for continuous variables and addi-
tionally [median, (Q1-Q3)] for discrete variables, and the
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gender was expressed as frequency (percentage) in tables.
Continuous variables were checked for normality by Kol-
mogorov-Smirnov test. A comparison of independent gro-
ups was done by One-Way ANOVA with Tukey HSD post-
hoc test since the distribution was found to be normal. The
relation between numerical variables was performed by Pe-
arson Correlation Analysis. The sample size was calculated
by GPower 3.1.9.2 (Kiel Universitaet, Germany) software.
Binary logistic regression model of E-selectin and FMD was
created. In all analyses, p<0.05 was considered as statisti-
cally significant with 5% type-I error.

Ethical Declaration

The approval was obtained from Siileyman Demirel Univer-
sity Ethics Committee prior to the study. All patients plan-
ned to be included were informed both verbally and written,
and an informed consent was taken from the patients who
were decided to be included.

RESULTS

In study groups, demographic features like BMI (p= 0.266),
age (p= 0.827) and gender (p= 0.917) were similar. MHR
values were significantly different between groups, were
higher in the PDR group (p<0.001) and were similar in the
other groups. NLR significantly differed between groups
(p<0.001). It was significantly high in both the PDR and
NPDR groups, but similar in diabetes (without retinopathy)

Table 1. Demographical and clinical characteristics of groups

and the control groups. Endothelial dysfunction indicators,
E-selectin and FMD were significantly different between
groups (p<0.001). In the PDR group, E-selectin values were
highest and in NPDR group lower, but significantly higher
than diabetes and control groups (p=0.026). FMD, contrary
to e-selectin, was significantly high in the control group and
significantly low in the PDR group (p<0.00I). FMD levels
were similar to each other in NPDR and DM groups (Table
1).

In study groups, correlation coefficients between MHR va-
lues and other measures and demographic features were cal-
culated (Table 2).

In PDR group, there was a positive, significant correlati-
on between MHR and endothelial dysfunction indicator,
and a negative, significant correlation with FMD (=0.91;
p<0.001 and r=-0.92; p<0.001, respectively). In NPDR gro-
up, MHR and diabetes duration, LDL, Glucose, HbA1C and
E-selectin were positive and moderately correlated. Howe-
ver, between FMD and MHR, there was a low and negative
correlation (r=-0.37; p=0.039) (Figure 1-3).

For FMD, which is one of the best indicators of endotheli-
al dysfunction, two groups were formed according to 10%
ratio. Values under 10% were reference group; factors that
affected FMD were investigated with univariate logistic reg-
ression method. According to a model formed with a for-
ward LR stepwise method to overcome multiple connection
problem; goodness of fit results were found to be signifi-

‘ PDR (n=32) ‘ NPDR (n=31) ‘ DM+NoDR (n=33) Control (n=32) ‘
‘ meanzSD (median, IQR) ‘ p
Age (yr) 60.75+5.45 60.35+5.07 61.39+4.47 60.40+4.93 .827
(60.5; 7.50) (62.0;9.0) (62.0; 7.0) (61.0;9.25)
BMI (Kg/m?) 28.56+2.48 28.62+2.48 29.30+2.87 29.58+2.59 .266
Weight (Kg) 78.68+5.16 78.93+5.6 79.63+6.5 80.96+4.2 .348
Height (cm) 166.03+4.80 166.19+4.45 165.03+£5.70 165.73+£5.21 818
SBP(mmHg) 122.50+9.91 123.06+9.97 122.42+11.25 123.28+10.82 984
DBP(mmHg) 72.81+6.34 72,25+7.28 71.27+7.61 72.34+7.23 .988
DM duration(yr) 11.53+1.68a 10.80+1.64b 7.33+1.10a, b N/A <.001*
(11.0; 2.75) (11.0; 2.0) (7.0; 1.0)

HDL-C (mg/dl) 38.90+2.96 a,b,c 48.29+1.98 a 48.09+£1.77 b 48.28+2.01 c <.001*
LDL-C (mg/dl) 131.90+33.23a,b 132.96+28.77 ¢, d 111.12+22.00 a,c 113.62+17.96 b,d <.001*
Cholesterol (mg/dl) 205.37+29.87 209.38+32.06 195.48+26.28 193.31+24.45 140
TG (mg/dl) 202.03+46.95 a,b 190.61+42,15 c,d 174.81£21.39 a,c 177.96£21.96 b,d .008*
Glucose (mg/dl) 189.03+52.71a,b 171.70+52.44 c,d 87.66+8.92 a,c 86.93+9.68 b,d <.001*
HbA1C (%) 8.12+1.09 a,b 7.95+1.13 ¢, d 7.20+0.57 a,c 5.34+0.32 b,d <.001*
CRP (mg/dl) 534+135ab 4.74+1.65¢d 2.12+1.08 a,c 1.96+0.82 b,d <.001*
Fibrinogen (g/L) 508.48+81.96 a,b 414.98+72.77 c,d 381.23+52.20 a,c 365.82+47.76 b,d <.001*
E-selectin 161.16+27.75 a,b 123.95+194.96¢ 94.51+16.99a,c 98.01+21.21b .026*
(ng/mL)

FMD (%) 6.23+0.76a,b,c 9.08+1.41a,d 9.40+1.53b,e 11.55+£1.52¢c,d,e <.001*
MHR 18.35+3.77 a,b,c 10.34+1.69 a 10.60+1.48 b 10.46+1.64 ¢ <.001*
NLR 3.72+0.97a,b,c 2.84+0.65 a 2.28+0.47 b 2.37+0.54 ¢ <.001*
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Table 2. Correlation between MHR and other measurements in proliferation and DM groups

MHR ‘ PDR ‘ ‘ NPDR ‘ ‘ DM+No DR ‘ Control ‘

e e b e e e T
NLR -.189 299 -.286 119 -.023 .898 -.266 142
SBP (mmHg) -.190 .298 233 207 =123 496 -.062 736
DBP (mmHg) -.284 115 -.183 324 -.023 .901 -154 401
DM Duration(Years) .553R .002*% A77R .007* J192R .284 N/A N/A
HDL-C (mg/dl) -.886 <.001* -.981 <.001* -.988 <.001* -.990 <.001*
LDL-C (mg/dl) -.028 .881 418 .019* =210 240 -.265 142
Cholesterol (mg/dl) -.183 317 -.334 .066 -.108 .550 -.308 .086
TG (mg/dl) -.250 167 -179 335 -011 950 -.149 414
Glucose(mg/dl) 557 .001* .069 707 .110 542 137 455
HbA1C (%) 421 .018* 182 318 134 458 -.074 .688
CRP (mg/dl) .027 .885 -334 .067 -.080 .660 -.207 .256
E-Selectin (ng/ml) 912 <.001* 463 .007* -.080 667 -.058 754
FMD (%) -.928 <.001* =372 .039* -.042 817 -320 .075
Age (Year) 21 247 -.045 .809 115 524 -.042 819
Weight (Kg) 192 293 .300 101 362 .024 567 .001
Height (cm) .035 .848 -100 591 -.098 .586 -.002 992
BMI (Kg/m?) 170 353 318 .081 406 .019* 349 .052
1 \ B
0,5 b L =8 I8

s \ 7z NS * 8

T 0 —\ — XN

é PDR NPDR DM&NoDR___ Control 2 o o, o0e

B} 750 . s s
== e-selectin FMD _— * Lee o
Groups

Figure 1. Correlation between MHR and endothelial indicators ” o o MHR o o o

Figure 3. Correlation between MHR and FMD (For all patients,
. n=128)
positive risk ratio OR=1.48 (1.83-1.12)) elevation observed
in MHR level was considered to cause a 0.48 unite decrease
in FMD (Table 3).

150,00

100,00

E-SELECTIN

Table 3. Binary logistic regression model of factors affecting

50,00

FMD
Variables ‘ Beta ‘ p ‘ OR ‘ 95% ClI
== Fibrinogen 006 10
Figure 2. Correlation between MHR and E-selectin (For all pati- MHR =365 003 695 545-886
ents, n=128) Glucose -015 047* 982 924-999
Gender (Male) .021 .884
cant (Nagelkerke R?=0.445;-2LL=111.71 and Hosmer-Le- HBATC jpese P P
meshow Chi-square=5.606 (p= 0.691)). Glucose, HbA1C,
CRP and MHR had a significant contribution to the model. CRP 432 027 649 442-953
Effects of glucose, HbA1C, CRP and MHR were negative. BMI ~031 742
For MHR, since OR was .695 (.545-.886) (when converted NLR -298 468
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DISCUSSION

In the DM, the most important factor in the development
of microvascular angiopathy is a high blood glucose (13).
As well, factors such as obesity, hypertension, smoking,
and hyperlipidemia might lead to microangiopathy. In
macroangiopathy, factors other than high blood glucose
that leads to microangiopathy are more prominent. These
risk factors are inflammation and endothelial dysfunction.
After discovering the significance of endothelial dysfunc-
tion in the development of micro-and macroangiopathy,
studies have focused on this issue (14). In diabetes, DR is
considered as a mortality marker for cardiovascular system
diseases (10). DR is thought to be related with to role of
inflammation and endothelial dysfunction markers respon-
sible for DR etiopathogenesis and the effect of MHR, a
novel inflammation marker, on the detection of subclinical
cardiovascular risk.

The main results of our study were as follows: MHR le-
vel was significantly high in proliferative diabetic retino-
pathy (PDR) group. E-selectin level was significantly high
in both PDR and nonproliferative diabetic retinopathy
(NPDR) groups. FMD was significantly low in PDR gro-
up, contrary to E-selectin. A new finding of our study was
that inflammation marker MHR was significantly high in
the PDR group and a positive correlation was found bet-
ween MHR and diabetes duration, HbA1C, and E-selectin;
however, a negative correlation was found between MHR
and FMD. Also, according to regression analysis, MHR,
HbA1C, and CRP were variables that affected FMD. This
especially suggested that inflammation and hyperglycemia
had a role on endothelial dysfunction. Our results showed
that DR might actually be related to vasodilator endothe-
lial dysfunction evaluated by FMD. This provides indirect
evidence that NO synthesis is reduced in type 2 diabetic
patients with DR.

Recently, two prospective studies on relation between
DR and cardiovascular events were published. In the first
report, EURODIAB group showed that cardiovascular
disease risk was higher in type 2 diabetics with DR (9).
On the other hand, in Valpolicella Heart Diabetes Study
(VHDS), the relation initially observed was not confirmed
after adjusting several classical risk factors including arte-
rial hypertension (16). Our study is noteworthy for cardio-
vascular risk assessment, since blood pressure values were
not different between groups. In both studies mentioned
above the relation between HbA1C and DR was apparent.
In our study, HbA1C was significantly high in the reti-
nopathy group. Besides regression analysis showed that;
HbA1C was the variable that affected FMD. Therefore, we
want to draw attention to the effect of hyperglycemia on
endothelial dysfunction and retinopathy. The aggravation
of endothelial dysfunction in PDR patients suggests that
risk of atherosclerosis and future adverse cardiac events
have increased in this patient group (16,17).

It was shown that inflammation contributed to many cardi-
ovascular events and was related to various clinical statuses
of coronary artery disease. Turhan et al. found that in slow
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coronary flow patients with normal angiographic coronary
arteries, adhesion molecule levels that were markers of en-
dothelial activation or inflammation were increased (18).
Also in our study, adhesion molecule, E-selectin level was
significantly high in retinopathy patients and especially in
PDR group. This showed that cardiac risk was elevated in
PDR patients. Studies have revealed an increased morta-
lity risk in PDR patients (17). In Wisconsin Epidemiologic
Study of Diabetic Retinopathy (WESDR) study, survival
rate was 72% in elderly patients without a retinopathy and
52% in PDR patients. Also, in another study, patients over
50 had a high stroke rate that showed a strong correlation
with retinopathy severity (16,18). In WESDR study, PDR
was related to cardiovascular disease and mortality in all
age groups (17). Vascular inflammation was the corners-
tone of atherosclerotic lesion formation and progression
(19). In our study, in accordance with the abovementioned
studies, we showed that PDR patients had a high MHR, had
a continuous low grade inflammation and thus, had a high
future risk of cardiovascular event development. Besides,
in our study, we found a negative relation between MHR
and FMD; and a positive relation between E-selectin. This
suggested the existence of common pathophysiological
pathways between inflammation, endothelial dysfunction,
and atherosclerosis.

Recent studies showed that there was a relation between
MHR and coronary atherosclerosis (11,20,21). Both ex-
perimental and clinical studies proved the role of inflam-
mation on development of atherosclerosis (3). Active inf-
lammatory processes that include leucocytes and adhesion
molecules play role in the development of vascular patho-
logy that triggers atherosclerosis (22). In type 2 diabetes,
chronic inflammatory disorders and dyslipidemia signi-
ficantly contribute to the development of atherosclerotic
cardiovascular disease. MHR is a novel and simple mar-
ker that is positively related to inflammatory and oxidative
stress conditions. So, it might be used to determine cardi-
ovascular risk in type 2 diabetes (23). Previously, Kanbay
et al. reported that MHR was an independent marker for
cardiovascular events in patients with chronic renal disease
and was elevated in accordance with decrease in GFR (24).
Also in some studies, in type 2 diabetic patients, a signifi-
cant relation was observed between MHR and CIMT (23).
In non-diabetic conditions, the imbalance between pro-and
anti-inflammatory events is generally moderate. Therefore,
any relation can not be shown between MHR and CIMT
(23). We, in our study, detected a high MHR in PDR pa-
tient group with poorly controlled diabetes and found a
correlation between MHR and endothelial dysfunction
markers, FMD and E-selectin. However, we did not found
this relation between diabetes and control group. Current
data show that, in type 2 diabetes, systemic endothelial
dysfunction was related to DR and vascular abnormalities
in retinal arterioles.

Our study had several limitations. First of all, it included
a small patient group and was a single center study. Se-
condly, we used a single MHR value for analysis; serial
alterations were not assessed; and besides, we did not eva-
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luate the MHR effect on FMD progression. Lastly, we did
not follow up with the patients for negative cardiovascular
outcomes.

CONCLUSION

Endothelial dysfunction and inflammation are responsible
for vascular complications in DM. In healthy patients en-
dothelium regulates the complex balance that protects vas-
cular homeostasis and normal artery function. Impairment
of endothelial function is known to be the early patholo-
gical process underlying the development of subsequent
cardiovascular disease, including atherosclerosis and coro-
nary heart disease. In addition, it is important to detect the
increased risk of CVD in these individuals due to the rising
global outbreak of type 2 DM, and to detect this risk early
in the endothelial dysfunction stage without any apparent
clinical symptoms.

In addition to the accumulation of macrophages and high
levels of inflammatory cytokines in atherosclerotic plaqu-
es, the plasma concentration of various inflammatory mar-
kers also increases in cardiovascular disease. Therefore, it
is important to identify new inflammatory markers to iden-
tify and predict non-invasive individuals at risk for future
CVD. In patients with DR, we might suggest that MHR,
E-selectin and FMD levels are important to determine at-
herosclerotic risk. The results of such a study might have
significant practical outcomes that point to the need for a
more careful cardiovascular care in diabetic patients with
microvascular complications.
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The effect of smoking on platelet reactivity assessed by p2y12
platelet function testing in patient with clopidogrel therapy

Sigara kulanimwunn klopidogrel tedavisi alan hastalarda p2y12 trombosit
fonksiyon testi ile degerlendirilen trombosit reaktivitesi lizerine etkisi
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ABSTRACT

Aim: The interaction between cigarette smoking and efficacy
of platelet function testing is not definitely shown. We aimed to
investigate the effects of smoking on platelet reactivity by P2Y12
platelet function testing on the patients treated with clopidogrel.
Material and Method: This prospective study contained 200
patients who underwent a previous stent implantation. Diagnostic
coronary angiography was performed those patients due to chest
pain. The clopidogrel resistance test was applied. Furthermore, the
smoking effect on platelet reactivity was investigated. Then stent
restenosis rates were investigated.

Results: We found that 17% of the patients (34/200) clopidogrel-
resistant by P2Y12 platelet function test. We didn’t find any
relationship between angiographic stent restenosis and clopidogrel
resistance (p>0.05). There was statistically significant relationship
between smoking and clopidogrel resistance. The smokers had
also higher platelet reactivity level (>208 PRUs) as revealed by
VerifyNow P2Y12 assay.

Discussion: The test results achieved through the clopidogrel
resistance by P2Y12 platelet function testing did not meet
expectation with the angiographically observations.

Conclusion: P2Y12 platelet function testing can be unclear in
smoker patients.

Keywords: Clopidogrel resistance, coronary artery disease,
smoking

INTRODUCTION

Although positive developments in coronary stent techno-
logy for percutaneous coronary intervention have occurred
since 1986, there remain certain unresolved conditions (1).
One of them is in-stent restenosis (ISR). Basic risk factors
for ISR refer to patient-related (smoking e.g), stent type-
related, and procedure-related risk factors. One of the ca-
uses of the patient-related ISR is insufficient P2Y12 inhi-
bition. Having been used since 2000s in order to prevent

0z

Amag: Sigara i¢imi ve trombosit fonksiyon testinin etkinligi
arasindaki etkilesim kesin olarak gosterilmemistir. Bu ¢alismada
klopidogrel ile tedavi edilen hastalarda sigara i¢iminin P2Y12
trombosit fonksiyon testi ile belirlenen trombosit reaktivitesi
iizerine etkilerini arastirmay1 amagladik.

Gere¢ ve Yontem: Bu prospektif caliyjmaya daha once stent
implantasyonu yapilan ve klopidogrel kullanan 200 hasta dahil
edildi. Bu hastalara gogiis agrisi nedeniyle tanisal koroner
anjiyografi yapild1 ve klopidogrel rezistans testi uygulandi. Ayrica,
trombosit reaktivitesi tizerindeki sigara etkisi arastirildi.

Bulgular: P2Y 12 trombosit fonksiyon testi ile hastalarm %17’sinin
(34/200) klopidogrel direngli oldugunu bulduk. Anjiyografik stent
restenoz ile klopidogrel direnci arasinda iligki tespit etmedik
(p>0.05). Ancak sigara igme ve klopidogrel direnci arasinda
istatistiksel olarak anlamli iligki vardi. Yine sigara igenlerde
VerifyNow P2Y12 testiyle tespit edilen trombosit reaktivite
seviyeleri de yiiksekti (>208 PRU).

Tartisma: Sigara icenlerde P2Y12 trombosit fonksiyon testi ile
tespit ettigimiz klopidogrel direnci beklendigi gibi stent restenoz
oranlarinda yiikseklik ile paralellik gostermedi.

Sonug: Sigara igenlerde P2Y12 trombosit fonksiyon testi klinik
bulgularla uyumlu olan net sonuglar vermeyebilir.

Anahtar Kelimeler: Klopidogrel direnci, koroner arter hastaligi,
sigara kullanim1

stent restenosis, clopidogrel inhibits platelet aggregation
by blocking platelet adenosine diphosphate P2Y 12 recep-
tor (2). However, inadequate platelet inhibition by clopi-
dogrel may cause an increase in cardiovascular events (3).
To solve this problem, using newer P2Y12 receptor anta-
gonist in acute coronary syndrome and acute myocardial
infarction (4,5), or use after clopidogrel resistance testing
can be thought.
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Another risk factors, cigarette smoking is still a problem
for cardiovascular morbidity and mortality. The data on the
association of smoking and platelet responsiveness to ade-
nosine diphosphate receptor blocking drugs like clopidog-
rel are inconsistent (6). Thus, we aimed to examine effects
of smoking on platelet reactivity by P2Y12 platelet functi-
on testing on the patients treated with clopidogrel.

In the present study, we aimed to investigate the effects of
smoking on platelet reactivity by P2Y 12 platelet function
testing on the patients treated with clopidogrel.

MATERIAL AND METHOD

Ethics Statement

This prospective study was approved by Medicana Inter-
national Ankara Hospital the Ethics Committee [Number,
2017/1] and and reporting of the study conforms to STRO-
BE statement along with references to STROBE statement
and the broader EQUATOR guidelines. The study was con-
ducted according to the principles expressed in the Decla-
ration of Helsinki.

Study Population

We enrolled 200 patients who had symptom and findings
for stable ischemic heart disease according to 2014 ACC/
AHA update of the guideline for stable ischemic heart di-
sease (7) and coronary stent history between May 2017
and March 2018. we performed diagnostic coronary angi-
ography those 200 patients. The patients were studied in
terms of clopidogrel resistance and stent restenosis. The
patient with acute coronary syndrome history and conges-
tive heart failure were excluded.

Clopidogrel Resistance Test

Clopidogrel inhibition level was measured from venous
blood samples collected 12-24 hours after the procedure.
The inhibitory effect of clopidogrel was measured by Ve-
rifyNow P2Y 12 assay, which primarily measures the effect
of the drug on the P2Y 12 receptor. In testing, P2Y 12 reac-
tion units (PRUs) were used. The patients with >208 PRU
were considered resistant (8), while those with lower levels
were considered responsive to clopidogrel.

Definition of in-Stent Restenosis (ISR): 1t refers to a con-
dition during which a 50 % narrowing in stent diameter
occurs angiographically.

Smoking Definition: Cigarette smoking habit was defined
as regular smoking 10 cigarettes a day for at least 3 months.

Patients were included in the study receiving clopidogrel
and aspirin following stent implantation. Mean clopidog-
rel used time had 16.34+£2.55 months. All patients intake
75 mg/daily clopidogrel and 100 mg aspirin, after loading
600 mg clopidogrel dosage according to previous medical
report.

Patients were divided into clopidorel resistant and clo-
pidogrel responsive groups according to P2Y 12 platelet
function testing. Then effect of smoking was evaluated and
stent restenosis rates were investigated.

Statistical Analysis

Statistical analyses were performed using SPSS software
(version17.0; SPSS Inc., Chicago, IL, USA). Continuous
variables were presented as mean £SD. Student’s t-test was
used to compare mean variables among groups for para-
metric assumptions. Intergroup comparisons of categorical
data were performed using continuity-corrected chi-square
or Fisher’s exact test. A p value of <0.05 was considered
statistically significant.

RESULTS

Two hundred consecutive patients were included in the
study. Totally 243 stent implantations were applied these
200 patients. The baseline characteristics of the study po-
pulation are shown in Table 1.

Table 1. The clinic and angiographic features of patients

Variable Value Frequencies (n) Percent (%)
Gender Female 53 26.5
Male 147 73.5
Diabetes No 160 80.0
mellitus
Yes 40 20.0
Hypertension No 107 53.5
Yes 93 46.5
Smoking No 148 74.0
Yes 52 26.0
Before stent RCA 67 335
availability
Cx 56 28.0
LAD 69 34.5
Two vessel disease 3 1.5
Saphenous vein 5 2.5
graft stent
Stent Yes 9 4.5
thrombosis
No 191 95.5
Clopidogrel Yes 34 17.0
resistance
No 166 83.0
Stent type Bare 25 12.6
Drug-eluting 174 87.4
Stent Yes 9 4.5
restenosis
No 191 95.5

Abbreviations: RCA: Right coronary artery, Cx: Circumflex coronary artery,
LAD: Left anterior descending coronary artery.

Male gender was found 73.5% of the patients The presence
of diabetes mellitus was 20% and presence of hypertensi-
on was 46.5% of the patients. Smokers ratio was 26% in
the sudy population. The patients had second generation
drug eluting stent (174, 87.4%) or bare metal stent (25,
12.6%). Stent length was 21.13+4.86 mm (min 11-max
32 mm) and reference vessel diameter was 2.83+1.86 mm
(min 2.25-max 3.5 mm). Clopidogrel resistance was found
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Table 2. Comparison of clinical features between clopidogrel-responsive and resistant groups

Clopidogrel resistance
n=200 Responsive (n=166) Resistant (n=34) P
n % MeanxSD n % MeantSD

Agea 61.35£10.23 58.29+11.98 0.125

Male 118 80.3 29 85.2 0.087

Diabetes mellitus 0.087 21 (5) 15 0.397

Hypertensionb 78 46 15 44 0.760

Smokingb 31 18 21 61 0<0001

Stent typec

Bare metal stent 21 12.0 4 11.0 0.570

Drug-eluting stent 144 86.0 30 88.0 0.510

Stent restenosisc 7 4.2 2 5.8 0.472

Abbreviations: SD: Standard deviation; +: Indicates presence;-: Indicates absence.
a Indicates performance of Student’s t-test; b Indicates performance of continuity-corrected chi-square test; c Indicates performance of Fisher’s exact test.

in 34 (17%) of patients. No statistically significant diffe-
rence was found between groups regarding age, diabetes
mellitus, and hypertension between resistant and respon-
sive groups (p>0.05). Stent restenosis rate had 4.5%. and
both group had similar results in terms of stent restenosis
(p>0.05).

While the clopidogrel-responsive and the clopidogrel-re-
sistant groups were compared (Table 2) there was no sig-
nificantly differences in terms of age, gender, diabetes mel-
litus, hypertention, stent type and stent restenosis.

The number of smokers in study population was 52 (26%).
The number of smokers patients with clopidogrel respon-
sive were 31 (16%) and the number of smoker patients
with clopidogrel resistant were 21 (11%) of study popula-
tion. While the ratio of smokers in clopidogrel-responsive
group was 18% and in clopidogrel resistance group was
62% (p < 0.0001). Although the smokers had significantly
higher P2Y 12 Reaction Units than nonsmokers (p < 0.05)
(Figure 1).

300

p<.001

-
1

H-

200

100+

Mean Clopidogrel resistance level

Smoking

Figure 1. Mean clopidogrel resistance levels of smoking and non-
smoking patients.
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In Table 3, the smoking effect was examined. Clopidogrel
resistance was singificantly higher in the smoker patients
(p < 0.0001) but tehere was no signicantly diference in
stent restenosis between two groups (p = 0.196).

Table 3. Smoking effects on clopidogrel resistance and stent
restenosis.

Clopidogrel resistance
Responsive
n=200 (n=166) resistant (n=34)
Smoking n % n % P
- 135 82 13 38 <0,0001
+ 31 18 21 62
Stent restenosis
Yes (n=10) No (n=190)
Smoking n % n % P
@ 5 3.6 132 96.4 0.196
+ 5 79 58 92.1
DISCUSSION

The ISR predictors are small vessels, residual stenosis after
stenting, longer stented length. Especially, the presence of
diabetes mellitus is usually considered as an important ISR
and clopidogrel resistant factor. Stent type-related factors
can also play a more important role (9). DESs are very ef-
fective in reducing the chances of restenosis. However, the
process of stent endothelialization also gets delayed by se-
veral months or years (10), and the stents have been found
to be incompetently covered with neointima with thrombi
over bare metal surface of the stent (11-13).

Recently, growing awareness of response to ADP-
antagonist therapy has concentrated on predicting this risk.
Therefore, both pharmacogenetic and platelet function
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testing are attractive for identifying patients at risk. Clo-
pidogrel resistance has been characterized by variation in
intestinal absorption, alteration in metabolism via hepatic
CYP450 enzyme, variation in the combination with its pla-
telet P2Y12 receptor, and possible interaction with other
drugs. The prevalence of clopidogrel resistance in various
studies was 5%-44% (14).

ISR risk prediction was investigated in terms of the asso-
ciation between inflammatory biomarkers at the time of
stenting. The inflammatory response to coronary stenting
as assessed by the variation in CRP was found correlati-
on with the development of in-stent restenosis (15). Whi-
le clopidogrel resistance was proven to cause poor results
(e.g., stent thrombosis), its effect on SR is not known.

The data on the association of smoking and platelet res-
ponsiveness to adenosine diphosphate receptor blocking
drugs like clopidogrel are inconsistent and controversial
with studies variably showing: 1) no association; 2) a po-
sitive (higher on-treatment platelet reactivity in smokers)
association; or 3) a negative (lower on-treatment platelet
reactivity in smokers) association (6). Cigarette smoking
is an inducer of cytochrome P450 1A2, a hepatic enzyme
involved in clopidogrel metabolism. Ueno et al. found that
cigarette smoking is associated with a dose-response ef-
fect on clopidogrel-induced antiplatelet effects and lower
rates of platelet reactivity in diabetes mellitus patients (16).
Gremmel at al. (17) investigated the influence of cigarette
smoking on clopidogrel-and aspirin-mediated platelet in-
hibition after percutaneous intervention with stent implan-
tation. They claimed by in vitro testing, cigarette smoking
is associated with enhanced clopidogrel-mediated platelet
inhibition. Kim et al. (18) did extensive analyses to exami-
ne 1,314 patients undergoing PCI (pooled from 3 cohorts)
by VerifyNow P2Y 12 Assay and found none association.

However, the recently published COPTER (Cigaret-
te Smoking on Platelet Reactivity) study by Patti et al.
(19) assessed the effects of smoking on platelet reactivity
among smokers with recent percutaneous coronary inter-
vention for ST-segment elevation myocardial infarction
and chronic treatment with clopidogrel. Patti et al. (19) fo-
und a significant reduction of PRU by VerifyNow P2Y12
assay values after a 15-day period of smoking cessation
and increase of platelet reactivity after a further 15 days
of smoking resumption. In our study, smoker patients had
also higher platelet reactivity level (>208 PRUs) by Ve-
rifyNow P2Y12 assay. We thought that the clopidogrel
resistance was masked by smoking induced cytochrome
P450 and its associated clopidogrel metabolism. The cut-
off value of PRU in this study was 208. PRU value has
some important topics. Firstly, it is the highest in the acute
phase after PCI and decreases after in ACS patients (after
3 days). Secondly, because CYP2C19 polymorphisms are
more frequent in Asian populations than in Western popu-
lations (20), PRU value is higher in Asian populations.

CONCLUSION

The laboratory results obtained through the clopidogrel re-
sistance by P2Y 12 platelet function testing do not match
with the angiographically observations. Moreover, smo-
ker patients had higher platelet reactivity level. Therefore,
P2Y12 platelet function testing prediction can be confu-
sing in smoker patients. However, further large-scale stu-
dies are required to generalize these findings.
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The evaluation of association between body mass index and
clinical parameters in women underwent myomectomy

Myomektomi uygulanan kadinlarda viicut kitle indeksi ile klinik
parametreler arasindaki iliskinin degerlendirilmesi
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ABSTRACT

Aim: To evaluate the association between body mass index
and clinical parameters in women who underwent abdominal
myomectomy by using correlation analysis.

Material and Method: In this retrospective study, a total of 273
women underwent abdominal myomectomy during the study
period. The patients were classified into two groups according to
BMI (<30 kg/m2 and > 30 kg/m2). Risk factors recorded involved
were; age, body mass index (BMI), gravidity, parity, diameter of
the fibroid (DOF), preoperative and postoperative hemoglobin
(Hb) levels, white blood cell and thrombocyte count, neutrophil-
lymphocyte ratio (NLR), Cal25, Cal5-3, Cal9-9, CEA, AFP
levels, duration of postoperative hospital stay and postoperative
complications. Pearson correlation analysis was used to evaluate
the association between body mass index and clinical parameters.

Results: The obese group consisted of 64 patients, and the
nonobese group consisted of 209 patients. In the obese group,
DOF was more extensive, and postoperative Hb was lower, the
length of hospital stay was more prolonged, the level of AFP and
the presence of complications were higher than in the nonobese
group. According to the correlation analysis, there was a positive
correlation between BMI and DOF and AFP levels, while there
was a negative correlation between BMI and postoperative Hb
level and length of hospital stay.

Conclusion: We think that obesity adversely affects the clinical
outcomes of patients who underwent abdominal myomectomy.

Keywords: Fibroid, abdominal myomectomy, obesity, correlation
analysis

0z
Amac: Abdominal myomektomi uygulanan kadinlarda viicut

kitle indeksi ile klinik parametreler arasindaki iliskiyi korelasyon
analizi kullanarak degerlendirmek.

Gere¢ ve Yontem: Calismamiza abdominal myomektomi
yapilan toplam 273 kadin dahil edildi. Hastalar viicut kitle indeksi
(VKI) ‘ne gore (<30 kg/m2 ve > 30 kg/m2) iki gruba ayrildi. Yas,
VKI, gravida, parite, myom cap1, preoperatif ve postoperatif
hemoglobin (hb) diizeyleri, beyaz kan hiicresi ve trombosit sayisi,
notrofil-lenfosit oran1 (NLR), Cal25, Cal5-3 , Cal9-9, CEA,
AFP diizeyleri, postoperatif hastanede kalis siiresi ve postoperatif
komplikasyonlar gibi degiskenler retrospektif olarak incelendi.
Viicut kitle indeksi ve klinik parametreler arasindaki iliskiyi
degerlendirmek i¢in Pearson korelasyon analizi kullanildi.

Bulgular: Obez grup 64, obez olmayan grup 209 hastadan olustu.
Obez grupta myom boyutu, ameliyat sonrasit Hb daha disiik,
hastanede yatis siiresi daha uzun, AFP diizeyi ve komplikasyon
varligl obez olmayan gruba gore daha yiiksekti. Korelasyon
analizine gore, VKI ile myom boyutu ve AFP diizeyleri arasinda
pozitif korelasyon varken; VKI ile postoperatif Hb diizeyi ve
hastanede kalis siiresi arasinda negatif korelasyon vardi.

Sonug: Obezitenin, abdominal myomektomi uygulanan hastalarin
klinik sonuglarmi olumsuz etkiledigini diisiiniiyoruz.

Anahtar Kelimeler: Myom, abdominal myomektomi, obezite,
korelasyon analizi
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INTRODUCTION

Uterine fibroids (UFs) are the most common neoplasms of
the uterus and affect more than 70% of women of reproduc-
tive age (1). Of these women, 50 % of them are symptomatic
and have complaints such as; vaginal bleeding, pelvic pain,
pressure sensation, severe anemia and urethral obstruction
(2, 3). Increasing age, early menarche, low parity, tamoxifen
use, obesity, and in some studies a high-fat diet has been re-
ported to be the risk factors associated with the development
of the UFs (4). Management of UFs depends on women’s
age, the diameter of the fibroids, indication of treatment and
preservation of fertility, and includes medical, laparotomic,
laparoscopic and hysteroscopic approach (5, 6).

Myomectomy is mostly performed in women who desi-
re to protect her fertility (7). Although new techniques for
myomectomy are developing and being used widely with
less complication ratio (decreased hospitalization and blood
loss, fewer postoperative adhesions and shorter recovery)
still most myomectomies are still being done via laparotomy

(8).

Obesity associated with the development of UFs, a 70 kg
woman has three times more risk of developing fibroids than
50 kg of the woman (9). Independent of Body Mass Index
(BMI), central obesity (excess fat in the upper trunk regi-
on) is associated with changed estrogen metabolism, insulin
resistance and hyperinsulinemia, and decreases in sex hor-
mone-binding globulin levels that result in the promotion of
myometrial smooth muscle cell proliferation (10).

In this study, we evaluated the association between obesity
and clinical parameters in women who underwent abdomi-
nal myomectomy by using correlation analysis.

MATERIAL AND METHOD

This retrospective study was conducted in Women’s He-
alth Education and Research Hospital, from January 2012
to December 2014. This is a tertiary education and research
hospital in the middle region of Turkey. The data were col-
lected from hospital records and patient files; subject cha-
racteristics and demographics were analyzed descriptively.
The study was approved by the Ethics Committee of Dr.
Zekai Tahir Burak Women’s Health Research and Education
Hospital (EPK: 30/03/2015 — 16) before the study began.
Informed consent was not needed due to the retrospective
study design.

Two hundred seventy-three patients with uterine fibroids
who underwent abdominal myomectomies were included
in the study. Age, body mass index (BMI= weight[kg]/
height[m]2), gravidity, parity, diameter of the fibroid (DOF),
preoperative and postoperative hemoglobin levels, white
blood cell and thrombocyte count, neutrophil-lymphocyte
ratio (NLR), Ca 125 levels, duration of postoperative hospi-
tal stay and postoperative complications (wound infections
or dehiscence) were the involved factors analyzed. The pa-
tients were divided into two groups according to their BMI
value. The patients with BMI >30 kg/m2 were defined as
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an obese group and those with BMI<30 were defined as the
non-obese group (11).

After taking a complete history, including an obstetrical and
gynecological history, the patients were subjected to abdo-
minal myomectomy. Surgical indications were categorized
into symptoms of bleeding, pain or pressure, fertility, and
others. The diameter and place of the fibroids were determi-
ned preoperatively by using ultrasonography. A Pfannenstiel
incision was performed for all of the patients. After the peri-
toneal cavity opened, an incision onto the fibroids was made
by electrocautery and the fibroids were removed. Subsequ-
ently, the uterus was repaired by continuous sutures.

Statistics

Mean and standard deviation (SD) were calculated for con-
tinuous variables. The normality of the variables was analy-
zed by the Kolmogorov Smirnov test. Chi-square ( %2 ) test
and Student’s t-test have evaluated associations between the
categorical and continuous variables. Pearson’s correlation
coefficient was used for the influence of BMI on clinical
outcomes. Two-sided p values were considered statistically
significant at p<0.05. Statistical analyses were carried out
by using the statistical packages for SPSS 15.0 for Windows
(SPSS Inc., Chicago, IL, USA).

Ethical Consideration

The study was approved by the Ethics Committee of Dr.
Zekai Tahir Burak Women’s Health Research and Educati-
on Hospital (EPK: 30/03/2015—16) before the study began.
Owing to the retrospective study design, informed consent
was not needed.

RESULTS

During the study period, a total of 273 patients underwent
abdominal myomectomy at the current clinic. The demog-
raphic and clinical characteristics of the patients are shown
in Table 1.

Table 1. The demographic and clinical characteristics of the ca-
ses (N=273)

Clinical characteristics Mean SD

Age (years) 37.91 5.72
Gravidity 1.76 1.52
Diameter of fibroid (cm) 6.19 1.67
BMI (kg/m2) 29.51 14.56
Preoperative hemoglobin (g/dl) 12.62 1.29
Postoperative hemoglobin (g/dl) 10.88 1.61

NLR 2,50 2.36

BMI: Body mass index
NLR: Neutrophil-to-lymphocyte ratio

Table 2 summarized the demographic and clinical differen-
ces between the groups. The obese group consisted of 64
patients, and the nonobese group consisted of 209 patients.
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Table 2. The demographic and clinical differences between the
groups

Group | Group I
(n=209) (n=64) P value

Age (years) 36,57+5,52 38,33+£3,89 0,542
Diameter of fibroid (cm) 7,29+1,47 9,19+1,92 0,013
Preoperative Hb (g/dl) 12.02+1.22 11.89%1.11 0.215
Postopoperative Hb (g/ 10,61+£1,59 9,81+1,66 0,001
dl)
Gravida 2,57%0,96 2,39+0,92 0,870
Hospital stay days 2,84+0,87 3,39+1,08 0,003
Urea (mg/dl) 27,10£2,28 28,38+2,27 0,649
AST (U/L) 18,23+2,54 19,27+2,91 0,142
ALT (U/L) 15,36+4,10 17,81%5,22 0,026
Platelets (K/uL) 273,04+68,66  283,38+66,73 0,415
WBC (K/uL) 7,38+1,94 7,02+2,18 0,208
Ca125 (U/ml) 21,89+7,61 17,67+4,88 0,434
Ca19-9 (U/ml) 16,40+6,48 11,50+2,52 0,163
AFP (ng/ml) 2,32+3,16 8,73+2,48 0,041
Ca15-3 (U/ml) 14,54+5,28 13,14+4,32 0,744
CEA (ng/ml) 0,67+0,29 0,56+0,17 0,407
NLR 1,94+0,75 2,25+0,77 0,358
Complication*, n (%) 14 (6,69) 12(18,75) 0,016

Postop. blood

transfusion 3 4

Urinary tract infection 5 4

Wound complication 6 10

Re-operation 1

P values were considered statistically significant at p<0.05, Preop Hb:
Preoperative hemoglobine, Postop Hb: Postoperative hemoglobine,
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, WBC:
White blood cell, AFP: alpha-fetoprotein, CEA: Carcinoembryonic
antigen, NLR: Neutrophil-to-lymphocyte ratio

In the obese group, DOF was larger (p=0.013) postoperative
Hb was lower (p=0.001), length of hospital stay was longer
(p=0.003), level of alpha-fetoprotein (AFP) (p=0.041) and
the presence of complications was higher (p=0.016) than in
anonobese group. One patient in the obese group was reope-
rated due to postoperative intraabdominal bleeding. Wound
complications (infection, hematoma, opening) were present
in 10 people. Postoperative urinary tract infection occurred
in 4 patients and blood transfusion requirements occurred in
4 patients. None of the patients in the nonobese group were
reoperated and other complications were also less frequent.

According to the correlation analysis, there were positive
correlation between BMI and DOF (r=0.201; p=0.002)
and AFP levels (1=0.119; p=0.044), while there were ne-
gative correlation between BMI and postoperative hb level
(r=-0.210; p<0.001) and length of hospital stay (r=-0.295;
p<0.001) (Table 3).

Table 3. Correlation between BMI and significant demographic
and clinical characteristics of the patients

r p
Diameter of fibroid 0.201 0.002
Postoperative Hb -0.210 <0.001
Hospital stay days -0.295 <0.001
AFP levels 0.119 0.044

r: Pearson’s correlation coefficient
P values were considered statistically significant at p<0.05

DISCUSSION

UFs are the most common benign gynecological tumors
in reproductive-age women. They are the cause of a sig-
nificant women’s health concern, but the etiology of these
neoplasms is still not precisely understood (12). Experi-
mental and epidemiological studies have established that
ovarian steroid hormones play an essential role in the pat-
hogenesis of this disease. Namely, the growth of leiomyo-
mas depends on the ovarian hormones estrogen and pro-
gesterone (13).

In literature, the relation of BMI and UF is inconsistent.
Some studies have demonstrated an increased risk of UF
with increasing BMI (12,14,15) while others have not
(16-18). However, it is generally accepted that obesity is a
significant risk factor for UF and the increase in the BMI
induces the risk of UF occurrence. It has been reported that
the risk of development of UF increases by 21% with every
10 kg increase in body weight (19). Hitherto, the underl-
ying mechanism between this association as well as the
interaction between the adipose cells and leiomyoma cells
has not yet well established.

In our study, we have found that in obese women the DOF
was more extensive as compared to nonobese women.
BMI reflects the absolute measurement of body fat com-
position (20). It may affect the development of UF through
changes in steroid hormone metabolism (21). It has been
shown that there is an inverse association between BMI
and circulating levels of sex hormone-binding globulin.
Once the amount of sex hormone-binding globulin decrea-
ses, the proportion of free estrogen or the fraction available
for biologic activity may increase (10,22,23). Furthermo-
re, obesity induces the hydroxylation of estrone to estriol.
Then the increase levels of estriol influence development
of UL through the direct promotion of myometrial smooth
muscle cell proliferation as well as enlargement of UL (10).

BMI seems to be associated with the risk of complicati-
ons after most surgical procedures. Obesity may increase
the risk of bleeding requiring transfusion (24), length of
hospital stay (25) and postoperative complications such
as operative related infections (26). In our present study,
high BMI was associated with increased risk of the amount
of bleeding during surgery requiring blood transfusion, a
more extended postoperative hospital stay and a high rate
of postoperative complications. These associations can be
explained by larger wound surfaces, deeper subcutaneous

49



J Health Sci Med

The effect of body mass index on patients underwent myomectomy

GO,

§

0
“Pojs; W

7., €D

i ot ve N

adipose tissue and greater DOF which may cause much
time to reach the abdominal cavity, increased amount of
bleeding, impaired wound healing and high rate of infecti-
ous agent exposure leading wound infections.

Another interesting finding of this study is the association
between BMI and serum AFP levels, which may point out a
significant health problem. AFP is a fetal glycoprotein pro-
duced by the yolk sac and fetal liver and decreased rapidly
after birth (27). It increases mainly due to liver pathologies
(steatosis, hepatitis, cirrhosis, carcinoma..etc) in which the
hepatocyte-hepatocyte interactions altered and the typical
architectural arrangements are lost. With increasing body
weight, the obesity-related inflammatory process probably
results in hepatic steatosis resulting in the increased levels
of serum AFP (28).

As a result, BMI is associated with the clinical outcomes
of patients who underwent abdominal myomectomy. The
higher BMI increases the risk of adverse clinical outco-
mes before, during and after the abdominal myomectomy.
Therefore, for all women, necessary precautions should be
taken against obesity.
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Giris ve Amag¢: Bu calismada genel yogun bakim iinitesi
(YBU)’ndeki hasta popiilasyonunda, MPV (ortalama platelet

hacmi) ve PDW (platelet dagilim hacmi) parametrelerinin mortalite
ile olan iligkisini degerlendirmeyi amagladik.

Gereg ve Yontem: Genel YBU’de yatan 284 hasta retrospektif
olarak analiz edildi. Hastalarin ilk yatislarinda MPV ve PDW
degerleri, 6lmeden veya taburcu edilmeden 6nceki son MPV ve
PDW degerleri, yogun bakimda yats siireleri ve yaslar1 kaydedildi.

Bulgular: Hayatta kalan hasta grubunda MPV ve PDW’nin ilk
ve son degerleri arasinda istatistiksel olarak anlamli fark yoktu.
Benzer sekilde, 6len hasta grubunda PDW degerleri degismedi
(p>0,05). Ancak 6len hasta grubunda son MPV degerleri ilk MPV
degerlerinden istatistiksel olarak anlamli fark olusturacak sekilde
yiiksekti (p<0,05). Bu caligmada mortalite ile iliskili hastalarn
yas, yogun bakimda kalis siireleri, MPV ve PDW degerleri
karsilagtirildiginda en 6nemli faktoriin MPV degerinde yiikselme
oldugu bulundu.

Sonu¢: Bu calisma, yogun bakim hastalarinda MPV artiginin
mortalite ile yakindan iliskili olabilecegini gostermistir.

Anahtar Kelimeler: MPV, PDW, mortalite, yogun bakim tinitesi

INTRODUCTION

In addition to preservation of hemostasis, platelets have
many important functions such as healing wounds, regu-
lating inflammations, angiogenesis, tumor growth and me-
tastasis and fetal vascular remodeling (1,2). Complete blo-
od count parameters including platelet indices are routinely

ABSTRACT

Background and Aim: This study aimed to determine the mean
platelet volume (MPV) and platelet distribution width (PDW)
values of intensive care patients, and show the relationship
between these parameters and mortality.

Material and Method: In the present study, 284 patients who
were hospitalized in the intensive care unit were retrospectively
analyzed. MPV and PDW values of the patients when they first
hospitalized, their last MPV and PDW values before they died
or were discharged, their ages and duration of ICU period were
recorded.

Results: There was no statistically significant difference between
the first and last values of MPV and PDW in the surviving patient
group. Similarly, PDW values did not change in the group of
patients who died (p> 0.05). However, the last MPV values were
significantly higher in the deceased patient group than the first
MPV values (p <0.05). In this study, when the age, length of stay
in the intensive care unit, MPV and PDW values were compared,
the most important factor was found to be an increase in MPV.

Conclusion: This study showed that MPV increase in intensive
care patients may be closely related to mortality.

Keywords: MPV, PDW, mortality, intensive care unit

used for diagnostic purposes in laboratories, and obtaining
results immediately is clinically a major advantage (3). As
a result of complete blood count, the mean platelet volu-
me (MPV) and the mean platelet distribution width (PDW)
values, which are among the indicators of platelet morpho-
logy and proliferation, are found (4).
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Mean platelet volume value ranges between 7.2 and 11.7
fL in a healthy person (5). Various cytokines such as
thrombopoietin and interleukin-6 play an important role
in the increase of platelet volume (6). Increased platelet
activation increases the rate of production of new platelets
occurring in the bone marrow, thus the proportion of more
active and large young cells in the blood increases. As a re-
sult, the increase in platelet activation leads to an increase
in MPV (7). While MPV increases, the number of platelets
decreases; therefore, the mass ratio of platelets in the blood
remains in a certain balance (8).

Increased MPV values were found to be associated with se-
veral diseases such as coronary artery diseases (9), hyper-
tension, diabetes mellitus (10), and acute pancreatitis (11).
However, MPV values were found to be low in some dise-
ases such as rheumatoid arthritis and Familial Mediterra-
nean Fever (FMF) (10).

Platelet distribution width shows the distribution of plate-
lets in the blood. The closer the volumes of platelets are,
the lower the PDW value is. PDW was found between 8.3
and 25.0 fL (12, 13) in the studies conducted with healthy
individuals. PDW values allow observing the changes in
the activity of platelets, their volumetric variability and
evaluation of their morphological structure (14).

Intensive care units are the last places where patients with
life-threatening risk are supported with basic life support
and are tried to be returned to a healthy life. Therefore,
it is very important to have an idea about the prognosis
of the disease. Several scoring methods such as APACHE
111, SAPS 11, MPM II, MODS, LOD score (LODS) etc.
(15) have been developed to evaluate the mortality risk of
patients hospitalized in intensive care units (ICU). These
methods are guides for the evaluation of some parameters
such as the severity of the patients in the intensive care
services, the level of the response to treatment, the process
of treatment and the determination of the road map to be
followed during the treatment process (16). Many studi-
es have shown that these scoring systems have been very
successful in predicting prognoses (17). Scoring systems
are constantly updated; consequently, better results can be
obtained in determining the prognosis.

The aim of this study was to determine MPV and PDW
values of the patients in intensive care units and their rela-
tionship between mortality.

MATERIAL AND METHOD

The study included 284 patients aged between 18 and 101
years. MPV and PDW values of the patients who stayed
in ICU 10 days or less were taken daily and those of the
patients who stayed more than 10 days were taken weekly.
MPYV and PDW values that were obtained as a result of the
first complete blood count taken from the moment when
the patients were admitted to the intensive care unit were
noted as MPV . and PDW__ . The MPV and PDW values
obtained in the last complete blood samples taken before
the patients were discharged or they died were referred to
as MPV __and PDW . Patients’ ages and duration of ICU
period were also recorded and evaluated to determine their
relationship with mortality.

Statistical Analyses

Statistical analyses were conducted using SPSS 24 prog-
ram. Kolmogorov-Smirnov/Shapiro-Wilks tests were used
whether the data were normally distributed. The mean and
standard deviation values of the parameters with normal
distribution were calculated. The first and last values of
MPV and PDW were compared using dependent sample t
test. Changes in MPV and PDW values depending on age
and duration of stay in the ICU were analyzed using Pe-
arson Correlation. Age, duration of ICU period, MPV_ ,
MPV, ., PDW_ and PDW __ values, which affect mor-
tality, were compared using logistic regression analysis,
and the results were shown using region of convergence
(ROC). Data were evaluated with a 95% confidence inter-
val, and p<0.05 was considered significant.

Ethical Declaration

After ethics committee approval (Decision no: 02/06), all
patients were retrospectively determined using the central
database of our hospital.

RESULTS

The data of 284 patients were obtained retrospectively. The
42.2% of the patient who survived was female and 57.8%
was male. The 46.7% of the excitus patients was female
and 53.3% of the patient was male. The average age of the
patients who survived was 60.18 and average age of the
excitus patients was 70.10 (Table 1).

Table 1. The mean and standard deviation values of demographical parameters (Age, sex and duration) of the patients who died and

who survived.

‘ Survived 187 ‘ Died 107

‘ Mean Median ‘ sD ‘ Min ‘ Max ‘ Mean Median sD ‘ Min ‘ Max

Age 60,18 64,00 19,820 18 94 70,10 73,00 15,782 18 101

Duration 9,95 6,00 10,072 2 81 14,51 9,00 18,644 2 145
Sex Female 79 (% 42,2) 50 (% 46,7)
Male 108 (% 57,8) 57 (% 53,3)

SD: Standart deviation
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The mean MPV ., MPV . PDW__and PDW, __ values
of the patients who died and who survived were evaluated
separately (Table 2). MPV and PDW results of the pati-
ents who survived were: MPV . =8.19 (1.07), MPV =
8.35 (1.24), PDW_ =16.6 (1.29) and PDW, = 16.28
(1.43). MPV and PDW results of the patients who died
at the end of intensive care process were: MPV . = 8.45
(1.21), MPV = 9.36 (1.47), PDW__ =16.33(1.36) and
PDW . =16.46(1.73) When the patients were classified
based on the fact that they died or survived, the mean va-
lues of all patients were as follows: MPV . =8.29(1.13)
MPV  =8.72(1,41) PDW__ =16.22(1.31) and PDW

Last

=16.35(1.55) (Table 2).

Last

Table 2. The mean and standard deviation values of MPV and
PDW of the patients who died and who survived

Survived
(meanxSD) Died Total
MVP First 8.19 £1.07 8.45 +1.21 8.29£1.13
Last 8.35%1.55 9.36 £1.47 8,72 £1.41
PDW First 16.16+1.29 16.33+1.36  16.22+1.31
Last 16.28+1.43 16.46+1.73  16.35£1.55

MPV: Mean platelet volume, PDW: Platelet distribution width, SD: Standart
deviation

There was no statistically significant difference between
MPV_. and MPV | values of the group of the patients
who survived (p>0.05). Similarly, there was no statistically
significant difference between their PDW . and PDW
values (p>0.05). Also, there was no statistically significant
difference between PDW . and PDW _ values of the
group of the patients who died (p>0.05). However, there
was a statistically significant difference between MPV_
and MPV | values of the group of the patients who died
(p<0.05). Age, duration of ICU period, MPV and PDW
values of the patients were compared in order to evaluate
their effects on mortality. MPV|__ (p:0.000) was found to
be the most significant key factor in mortality. This was
followed by age (p:0.001) and duration (p: 0.007), respec-
tively (Table 3).

Table 3. Correlation between mortality and sex, age, duration,
MPVFirst, MPVLast, PDWFirst, PDWLast

Correlations

‘ Sex ‘ Age ‘ Duration

MPV_  |MPV __ |PDW__ |PDW, __
Pearson -0,043  0,251" 0,157" 0,110 0,342" 0,063 0,054
Correlation
(pr)
p 0,458  <0,001 0,007 0,060 0,000 0,283 0,357

MPV: Mean platelet volume, PDW: Platelet distribution width

The ROC used for the evaluation of the same parameters
showed that MPV _ was the most significant parameter.
MPV values higher than 8.95 were suggested to be a valuab-
le parameter when predicting mortality in ICU patient with
a specificity of 74,9% and sensitivity of 63,6%. This was
followed by age and duration of ICU period, respectively
(Table 4, Figure 1,2).

Table 4. AUC and P values of the factors affecting mortality ba-
sed on ROC

Parameter | AUC p glf‘: Specifity | Sensitivity
AGE 0.65281 <0,001" >70,5 63,6 71,4
DURATION 0.56972  0.046 S 60,4 57,9

MPV,. 055463 0119 - - -

MPV, 0.70388  <0,001" >895 749 63,6

PDW,, 055118  0.144 - - -

PDW, 0.54625 0.186 = o =

Last

MPV: Mean platelet volume, PDW: Platelet distribution width, AUC: Area
under curve,*p<0.05

ROC Curve

Source of the Curve

— MPV Last
-~ ~Duration

Reference Line

Sensitivity

o as
1 - Specificity

Figure 1. ROC of the factors affecting mortality. MPV: Mean plate-
let volume

et B oot E] o o

Figure 2. Age, Duration, MPV
Mean platelet volume

values in Error bar graph. MPV:

Last

DISCUSSION

Intensive care units are special units having the risk of mor-
tality and where critical diseases are followed up and tre-
ated. The causes of admission to intensive care units vary.
According to a study, the most common specific stay ca-
uses are: sepsis (8%), pneumonia (6.7%), exacerbation of
COPD (chronic obstructive pulmonary disease ) (5.8%),
cerebrovascular accident (5.2%), gastrointestinal bleeding
(4.5%), acute renal failure (3.5%) and meningitis (3.2%).
In addition, the most common concomitant diseases are
diabetes mellitus (DM) (17%), hypertension (HTN) (13%)
and COPD (12%). There are many physiological and pat-
hological factors affecting the mortality of inpatients as well
as causes of hospitalization: nosocomial infections, underl-
ying diseases, age, duration of ICU preiod, etc. (18). Some
patients die before the underlying disease and factors that
deteriorate the prognosis can be detected. Therefore, it is im-
portant to detect the patients immediately whose prognosis
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is deteriorating. Thus, the probability of detecting the cause
of the prognosis deteriorating immediately increases, and
the process of treatment can be determined. For monitoring
the prognosis, scoring systems, which are both practical and
reliable, have been developed. These scoring systems were
compared and more efficient ones were tried to be found
(19, 20). Scoring systems have been updated and improved
over time in order to find better ones (21).

Various studies investigating MPV have shown that the inc-
rease in MPV is related to many diseases (22, 23). However,
there are limited studies investigating MPV values in the
patient population in intensive care units and those investi-
gating the relationship with prognosis. In addition, MPV va-
lues obtained in these studies are the samples resulted from
the complete blood count results that were obtained while
the patients were admitted to the intensive care unit (24).
In our study, we compared both the values obtained from
the blood samples taken during the first hospital admission
and the MPV values obtained from final blood counts before
the patients were discharged from the intensive care unit or
before they died. Therefore, we have an opportunity to exa-
mine how MPV values changed based on the the fact that
the patients survived or died during the stay period in the
intensive care unit. Although many studies have shown that
MPYV is related to mortality, some others claim just cont-
rary (25, 26, 27). We found in our study that while there was
no significant difference between MPV levels taken during
the first hospitalization and MPV|__ values of the patients
who survived, there was a statistically significant increase in
MPV, _ values of the patients who died.

In some studies, patients in intensive care units were exa-
mined and it was found that MPV and PDW values incre-
ased significantly in the groups of patients who died (24,
25). However, in our study, there was no significant change
in PDW values in both groups of the patients who died and
who survived.

There are many factors that affect mortality in intensive care
units. One of the important factors that can be evaluated in-
dependently of the underlying disease is age. Another im-
portant factor is the duration of ICU period. Age and durati-
on of ICU period were similar factors that affect mortality in
our study. We compared these two parameters and relation
between MPV-PDW values and mortality. Examining the
effects of all these different factors on mortality, the most
effective factor on mortality was found to be MPV, _ . This
was followed by age, duration of ICU period and PDW
respectively.

First?

CONCLUSION

We claim that the increase in MPV values may be associa-
ted with mortality in the patients who were admitted to the
intensive care units. In addition, we hope MPV values that
can be obtained through complete blood counts at regular
intervals during the intensive care period will help determi-
ne the prognoses of patients, thus contributing health per-
sonnel to determine the road map to follow in the patient
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follow-up and to re-evaluate the treatment process. In or-
der for MPV changes to be included in the scoring systems
or to be used as a sign of poor prognosis, new large-scale
studies including more patients and different sample gro-
ups are needed.
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Evaluations of pregnancy admitted to perinatology clinics
that pregnants have fetal anomalies
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ABSTRACT

Objective: Our objective was to investigate the most common
anomalies in our region with a retrospective evaluation of the
congenital anomaly cases, who applied to the outpatient department
of perinatology

Material and Method: We was reviewed file of congenital anomaly
cases, who applied to the outpatient department of perinatology in
the Medical Faculty at Ondokuz Mayis University between May
2014 and May 2019,and to determine the risk factors related to
these anomalies. Seven hundred twenty-five pregnant women,
whose infants were diagnosed with congenital anomalies in our
center, were included in the present study. Parameters like the
mother’s age, consanguineous parents, history of previous habitual
abortions, history of siblings with anomalies, number of parity and
abortus history, gestational week at diagnosis, smoking, alcohol
and drug consumption in the first trimester, periconceptional folic
acid use, co-morbidities, ultrasonographic findings, presence of the
karyotype analysis, double and triple screening tests, termination
decisions were compared with the anomaly types.

Results: In our study, we determined the incidence of anomalies
in our region with some limitations. Except for the central nervous
system anomalies (most common anomaly group), the incidence
ranking of the anomalies in our region was different from the
rankings reported in other national studies The CVS anomalies
were the second most common anomaly group.

Conclusion: An education program prepared for the pregnant
women in our region about the goal of the diagnostic and screening
tests and routine pregnancy controls will increase the chance of
early diagnosis. We believe that the conduction of region-based
prenatal and postnatal studies instead of hospital-based studies will
contribute more to a clear understanding of the anomaly incidences
in our region.

Keywords: Fetal anomalies, central nervous system anomalies,
neural tube defect

0z
Amagc: Konjenital anomaliler; dogusta var olan, yapisal,
fonksiyonel ve biyokimyasal bozukluklardir. Ozelliklede az

gelismis ve gelismekte olan fiilkeler i¢in ciddi bir maddi ve
manevi sorundur.

Gerec ve Yontem: Calismamizda Ondokuz Mayis Universitesi
Tip Fakiiltesi perinatoloji poliklinigine May1s/2014-May1s/2019
yillar1 arasinda bagvuran konjenital anomalili olgulari retrospektif
degerlendirilerek bolgemizde en sik tespit edilen anomaliler ve
anomalilerle baglantili olabilecek risk faktorlerinin arastiriimast
amaglandi. Merkezimizde degerlendirilen konjenital anomli
tanist almis 725 gebe ¢alismamiza dahil edilmistir. Anne yasi,
anne-baba arasinda akrabalik olup olmadigi, habitiiel abortus
oykdisti, anomalili kardes 6ykiisii, annenin gebelik sayisi ve diisiik
oykdsii, tan1 konuldugu andaki gebelik haftasi, hamileligin ilk
trimesterinde sigara, alkol, ila¢ kullanimi, prekonsepsiyonel folik
asit kullanimi olup olmadigi, ek hastalik varligi, ultrasonografi
bulgulari, karyotip analizi yapilip yapilmadigi, ikili ve {icli
tarama testinin varlig1, terminasyon kararlari anomali tipleri ile
karsilastirilmustir.

Bulgular: Calismamizda bolgemizdeki anomalilerin goriilme
sikligin1 tespit ettik, en sik gorillen santral sinir sistemi
anomalilerinin disinda bdlgemizdeki anomali siklik siralamasi
iilkemizde yapilan diger ¢alismalara gore farkli izlenmistir. KVS
anomalileri ikinci en sik izlnen anomali grubu olmustur.

Sonu¢: Bolgemizde tani ve tarama testlerinin amaci ve rutin
gebelik kontrollerinin 6nemi hakkinda gebelerin bilgilendirilmesi
erken tani bagarimizi daha da arttiracaktir. Hastane bazli
caligsmalar yerine bolgesel bazli prenatal ve postnatal ¢alismalarin
yapilmasi, bdlgemizdeki anomali insidansina net ulasilmasini
saglayacagini diisiinmekteyiz.

Anahtar Kelimeler: Fetal Anomaliler, merkezi sinir sistemi
anomalileri, noral tiip defekti
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INTRODUCTION

Congenital anomalies are a serious problem in the under-
developed and developing countries. As a result of the stu-
dies over the etiology of the congenital anomalies in the
western countries, it was found that 60% of the anomalies
were idiopathic, 20% of them were multifactorial, 7.5% of
them were monogenetic, 6% were chromosomal, and 3%
were caused by maternal diseases, 2% were due to conge-
nital infections and 1.5% were due to drugs, x-rays, and
alcohol (1). The absence of risk factors in 90% of fetuses
with anomaly shows the importance of routine pregnancy
screening and etiology-based studies (2). The Turkish Pub-
lic Health Institute recommends the pregnant women to
undergo ultrasonographic nuchal translucency examinati-
on and double screening test (DST) between the 11th and
14th gestational weeks; maternal serum alpha-fetoprotein
(AFP) measurement between the 16th and 20th gestatio-
nal weeks; triple screening test (TST) (if combined test is
not done), and ultrasonographic fetal anomaly screening
between the 18th and 22nd gestational weeks. The ultra-
sonographic detection of the congenital anomalies mostly
depends on the experience of the specialist and the quality
of the device (particularly the cardiac anomalies), which
is one of the main problems in the obstetric practice. An
experienced specialist can detect 70% of the anomalies
with the ultrasonographic examination (3, 4). The rate of a
successful diagnosis will decrease due to maternal obesity,
unsuitable fetal position, oligo-/polyhydramnios, and giant
myomas even if the specialist is highly experienced. The
rate of diagnosis of congenital anomalies changes from co-
untry to country due to different health politics, conditions
related to the accessibility of the diagnostic and screening
tests, and fetal prenatal US tests. Therefore, we intended to
determine the anomaly rates and their relationship to the
risk factors in our region.

MATERIAL AND METHOD

In this study, we retrospectively investigated the files of
patients who had applied to Ondokuz Mayis University,
Medical Faculty Hospital Perinatology Clinic between
May 2014 and May 2019. A total of 725 patients betwe-
en the gestational weeks 10 and 37 were included in the
study. The patients were between 15 and 45 years of age.
All study data were obtained from the archives of the Peri-
natology Council Decisions, and the Medical Genetics De-
partment of Ondokuz Mayis University Medical Faculty
Hospital.

Ethical Consideration

Our study was approved by the Ethics Commit-
tee for Clinical Research (Date 27.06.2019; No:
B.30.2.0DM.0.20.08/546)

The congenital anomalies have 10 sub-categories:
1-Central Nervous System (CNS)
2-Cardiovascular System (CVS)

3-Musculoskeletal System (MSS)
4-Genitourinary System (GUS)

5-Skin and Lymphatic System (SLS)
6-Thorax and Respiratory System (RS)

7-Defects of the anterior abdominal wall and Gastrointes-
tinal System (GIS)

8-Craniofacial System

9-Multiple Fetal Anomalies (involvement of more than one
system was considered as multiple fetal anomalies). )

10-Syndromes

The parameters were: The mothers’ age, number of gravi-
dity, parity, abortion and living children, maternal diseases,
habits (smoking, alcohol and substance use, etc.), medi-
cation (drugs with the pregnancy category C, D, and X),
history of siblings with anomalies, history of infants with
anomalies in the family, presence of consanguinity, history
of habitual abortion, gestational week at diagnosis, DST,
TST and results of amniocentesis and folic acid use. The
pregnant women were divided into six subgroups accor-
ding to the following age intervals: 15-19 years; 20-24 ye-
ars; 25-29 years; 30-34 years; 35-40 years and 41-44 years.
By doing this, we aimed to separate the age group 15-19,
which is considered as early pregnancy and the >40 years
group, which is considered as late pregnancy. Patients with
a habitual abortion history of two or more abortions before
the gestational week 20 were recorded as having a “history
of habitual abortion.” Anomalies were grouped into three
subgroups according to the gestational week at diagnosis
(diagnosed before the gestational week 24, diagnosed bet-
ween weeks 24 and 28; diagnosed after week 28). As we
do not perform pregnancy termination after the gestational
week 24 in our center, the 24th week was accepted as the
lower limit and the 28th week as the upper limit for the
groups diagnosed in the last trimester.

The results of the DST and TST has done in our center
or other centers and verbal statements of the patients were
included. The folic acid use in the pre-or postconceptional
periods was recorded as “used.” The verbal statements of
patients were taken for other parameters. The results of US
examinations carried out in our center were also included.

The SPSS v13.0 software package was used for the statisti-
cal analysis of the study data. Chi-square and ANOVA tests
were used in the thesis. For statistical analyses, p<0.05 was
accepted as significant.

RESULTS

A total of 735 patients were discussed in Ondokuz Mayis
University, Medical Faculty Hospital Perinatology Council
between May 2014 and May 2019. The mean age of the
725 pregnant women was 27.66 years. Two hundred fifte-
en of the pregnant women (29.6%) were primigravida, and
510 (70.4%) were multigravida. Of all the pregnancies,
719 of them were spontaneous, 4 of them had in vitro fer-
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tilization (IVF), and 2 of them had intrauterine inseminati-
on (IUI). There was no statistically significant correlation
between the age distribution and anomaly types (p<0.05).
Thirty (4.1%) of the 725 pregnant women had a habitual
abortion in their medical history, 32 (4.1%) of them had
siblings with anomalies, and 117 of them (16.1%) had a
consanguineous marriage. There was a significant correla-
tion between habitual abortion and the presence of siblings
with anomaly and consanguinity (p >0.01). There was also
a significant increase in the musculoskeletal system (MSS)
anomalies in pregnant females with the history of consan-
guinity (p<0.05). Comparison of the demographic charac-
teristics of the patients diagnosed with congenital anomali-
es have shown in Table 1.

Table 1. Comparison of the demographic characteristics of the
patients diagnosed with congenital anomalies

Minimum Maximum Mean
Maternal age 16 44 27.66
Gravida 1 9 2.60
Parity 0 7 1.13
Abortion 0 5 0.47
Alive 0 6 1.03

The congenital anomalies were grouped according to the
gestational week at diagnosis:

576 (80%) were diagnosed before the gestational week 24,
83 (11.5%) were diagnosed between the weeks 24-28,
66 (8.5%) were diagnosed after week 28,

The most commonly diagnosed anomalies were CNS ano-
malies in all three groups. The second and third most com-
mon anomalies were multiple fetal anomalies (MFA) and
CVS anomalies in week 24, cardiovascular system (CVS)
and genitourinary system (GUS) anomalies between weeks
24 and 28 and GUS and CVS after week 28, respectively
(Table 2).

Table 2. Distribution of the anomalies of patients with congeni-
tal anomalies according to the week of diagnosis

<24 WEEK | 24-28 WEEK | >28WEEK
CNS anomalies 310 22 19
CVS anomalies 45 19 10
GUS anomalies 37 14 16
MSS anomalies 39 7 5
. CFS anomalies 10 1 2
THORAX - RS 25 6 1
anomalies
Defects of the anterior 20 2 2
abdominal wall-GIS
anomalies
SLS anomalies 29 3 4
Syndromes 15 - -
MFA 46 9 7
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No co-morbidities were observed in 614 of 725 patients
(84.6%). Goiter (n=48; 6.6%), DM Type 2 (n=13; 1.79%)
and asthma (n=10; 1.37%) were the most commonly ob-
served co-morbidities. Fourteen of the participants were
smokers. We did not determine substance abuse in any pa-
tient. One of the patients had been using a drug with the
pregnancy category C, two with the pregnancy category D
and three with the pregnancy category X. We evaluated the
relationship between the date of the last menstruation and
anomalies to determine any possible correlation between
the anomaly rate and seasonal cycles and found no corre-
lation (p >0.05). Five hundred seventeen of 725 patients
(71%) had not undergone a double screening test (DST)
and 379 (52.2%) of them had not undergone a triple scre-
ening test (TST). A total of 119 patients were diagnosed
before the time of TST and 80 of them had been diagno-
sed with neural tube defects (NTD). We detected NTD in
24 patients who had low risk according to the TST. Two
hundred seven pregnant women had undergone DST and
the most common anomaly was detected as CVS anomaly
in 19 women (subgroup: AVSD), who had high trisomy
21 risk. Only two patients were diagnosed before the DST
time (Table 3).

Table 3. Comparison of DST and TST results in congenital ano-
malies

| psT | TsT
Not performed 517 379
Low-risk 185 154
Patients with high trisomy 21 risk 19 21
Patients with high NTD risk = 49
Patients with high trisomy 18 risk 3 2
Patients with high trisomy 21 and 18 risks - 1

In our study, the most common anomalies were CNS ano-
malies (48.4%),

CVS anomalies were at the second rank (10.2%),

GUS anomalies were at the third rank (9.2%),

MFA anomalies were at the fourth rank (8.5%),

MSS anomalies were at the fifth rank (7%),

SLS anomalies were at the sixth rank (4.9%),

Thorax and RS anomalies were at the seventh rank (4.4%),

Defects of the anterior abdominal wall and GIS were at the
eighth rank (3.31%),

Syndromes at the ninth rank (2%),
CFS anomalies at the tenth rank (1.7%) (Figure).

The distribution of patients according to the amniocentesis
results is summarized in Table 4. The distribution of ano-
malies according to the systems is listed in Table 5. Patient
distribution according to age is presented in Table 6. And
the distribution of the maternal age according to history is
given in Table 7.
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Figure. Distribution of the congenital anomalies according to the systems

Table 4. Results of amniocentesis

A/Cresults
Trisomy 21 7
Trisomy 18 5
Trisomy 13 4
45 -X0 2
Others 7

Table 5. Distribution of anomalies according to the systems

Number of Percentage of
SYSTEM cases (n) cases (%)
Central nervous system 351 48.4
Cardiovascular system 74 10.2
Genitourinary system 67 9.2
Musculoskeletal system 51 7
Craniofacial system 13 1.7
Thorax and respiratory system 32 4.4
Anterior abdominal wall and 24 33
gastrointestinal system
Skin and lymphatic system 36 4.9
Syndromes 15 2
Multiple fetal anomalies 62 8.5

Table 6. Distribution of patients according to age

Percentage Number of

Maternal age % Patients
15-19 7 51
20--24 27.3 198
25-29 29.5 214
30-34 20.8 151
35-40 13.2 96
41-45 2 15

Amniocentesis had not been recommended to 400 of 725
patients (55.1%) and 186 (25.6%) refused the amniocen-
tesis. No proliferation was observed in the culture of the
amniotic fluid in 6 patients (0.8%), and 133 (18.3%) had

Table 7. Distribution of the maternal age according to medical
history

Number of Number of
patients with patients with Number of
a history a history of patients with

Maternal of habitual siblings with a history of
age abortion anomaly consanguinity
15-19 s 2 16
20--24 9 10 32
25-29 6 7 31
30-34 8 8 27
35-40 7 4 16
41-45 o 1 1

a normal karyotype. Four of 7 patients, who had trisomy
21 according to the amniocentesis, were referred to our
hospital due to the development of non-immune hydrops
fetalis and the remaining 3 due to the diagnosis of a CVS
anomaly.

In our hospital, 423 of 725 patients (58.3%) accepted preg-
nancy termination, and

133 (18.3%) of them refused the process.

We recommended monitorization instead of termination in
131 patients (18%).

Intrauterine fetal death occurred in 5 cases (0.6%) during
the follow-up.

Twenty-one (2.8%) patients had quit the follow-up prog-
ram of our hospital.

Thirteen (1.7%) patients had been referred to other centers.

A follow-up program was scheduled for 68% of patients di-
agnosed with GUS anomalies and 53% with RS anomalies,
and thus they became the most common anomaly groups in
our clinic. Four hundred twenty-three of 725 participants
(58.3%) had been using folic acid.

DISCUSSION

The majority of the congenital anomalies are health prob-
lems that are difficult and expensive to treat and rehabilita-
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te and pose a serious material and non-material burden for
families and society. In spite of the several epidemiologi-
cal and experimental studies, the etiology of the congenital
anomalies was not fully elucidated yet. Their incidences
vary according to socioeconomic status, nutritional habits,
geographic regions, ethnic, and environmental factors.
Regarding the relationship between the maternal age and
rate of births with a congenital anomaly, we found that the
congenital anomalies were most common in the 21-30 age
group similar to other studies. In our study, CNS anoma-
lies constituted 48.1% of all anomalies. This condition is
normal according to the embryological development of
CNS. In the study conducted at Gazi University between
1988 and 2005 on 17,259 births, CNS anomalies constitu-
ted 48.1% of all anomalies. The same study showed that
17% of all congenital anomalies were NTD. The same rate
was 36.1% in our study (5). This rate shows the importance
of NTD for mortality and morbidity in our region. Environ-
mental and nutritional factors were blamed in the etiology
of NTD. In a study conducted in the USA, periconceptio-
nal folic acid administration for 6 years was observed to
decrease the NTD incidence from 1.89% to 0.95% (6). In
our study, the total rate of folic acid use was 58% and it
was 52%, and 51% in patients with CNS anomalies and
patients with NTD, respectively. The rate of folic acid use
was 64.2% in a study conducted by Yiice et al. (7). As we
could not follow in our records for how long our patients
had used folic acid, there is a need for more detailed stu-
dies, and implementation of certain precautions should be
considered to increase the folic acid use.

In the study conducted by Biri et al. (5) the second, third,
and fourth most common anomalies were urinary system
(14.4%), musculoskeletal system (11.7%), and cardiovas-
cular system (8.28%) anomalies, respectively while the
second, third, fourth, and fifth most common anomalies
in our study were CVS (9.5%), GUS (8.6%), MFA (7.9%)
and MSS (6.5%), respectively. In the study conducted at
Dicle University between 1990 and 1999, the most com-
mon anomaly was CNS anomalies (49.5%) followed by
MSS (28.5%), CFS (21%) and GIS (10.5%) anomalies (8).
These conflicting results may depend on that CVS anoma-
lies are referred to us, as our center is a regional reference
hospital of Middle Black Sea Region and other anomalies
are followed up in the related centers and were not referred
unless there is an indication for termination. In a similar
study found in the literature, the incidence of multiple mal-
formations was 30%, while the same incidence was 8.5%
in our study (5). This incidence was 22.3% in a study con-
ducted by Bayhan et al (8). These conflicting results may
depend on differences in the records of the minor criteria or
on the geographical factors. More reliable results about the
anomaly incidences in the regions may be obtained with
the determination of the rates of other postnatal anomalies,
and rates of the missed prenatal diagnoses in terminated
pregnancies. In a second study conducted at Dicle Uni-
versity between 2009 and 2012, the rates of the consangu-
inity and history of siblings with anomalies were 23.3%
and 11.5%, respectively (9). In our study, the same rates
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were 16.1% and 4.1%, respectively. These results showed
that the consanguinity rate was relatively lower in our re-
gion. Ozler et al. (9) observed that 54.4% of the congeni-
tal anomalies were diagnosed before the gestational week
24; 12.8% between the weeks 24 and 28, and 32.8% after
week 28. In our study, we observed that 80% of the cases
were diagnosed before week 24, 11.5% between weeks 24-
28 and 8.5% after week 28. We believed these conflicting
findings depended on different socioeconomic factors bet-
ween the regions and diagnosis of unfollowed pregnant fe-
males during their application for birth in the last trimester.

In the Eurofetus study (4), 44% of the congenital anoma-
lies were diagnosed before the 24th gestational week. In
our region, there is a need for clarification of the diagnosis
rates with further studies focusing on the diagnosis rates of
postnatal anomalies. The diagnosis week for the congenital
anomalies in the prenatal period also changes the course of
pregnancy management. In pregnancies with late diagno-
sis, parents may decide in favor of birth (10,11). If the di-
agnosis rate of fetuses with congenital anomalies exceeds
36% during the routine US examination performed in low-
risk pregnancies and patients accept termination, neonatal
mortality rates will drop significantly (12). On the other
hand, maternal mortality related to the pregnancy termina-
tion in the first trimester is 1/100,100 while the same rate is
7-10/100,000 in the second trimester (13). Early diagnosis
is critical for the decrease of both neonatal and maternal
mortality and morbidity. The increased rate of musculos-
keletal system (MSS) anomalies among the patients with
consanguinity indicates that more advanced genetic analy-
ses are necessary for these patients. According to the DST,
TST, and folic acid use rates (29%, 48%, and 58.3%, res-
pectively) of the participants in our study, we believe that
improvements in the accessibility to the care services for
pregnant women, and correction of the deficiencies in the
care services will be appropriate. As most of the participa-
ting patients came from nearby cities and did not give birth
in our hospital, we were not able to make a comprehensi-
ve assessment of the congenital anomaly incidences in our
region. We believe that a region-based study instead of a
hospital-based study will be more appropriate. Although
goiter is endemic in our region, only 65 of the participa-
ting females were diagnosed with goiter, and the rate of the
substance use was very low indicating that the patients did
not share reliable information about their medical history.
Approximately 2%-5% of the fetuses and neonates have
congenital anomalies and these anomalies are responsible
for 20%-30% of all neonatal mortalities (14). The intraute-
rine detection of the anomalies and the proposal of therapy
or termination options will increase survival and decrease
morbidity rates in the treated group; it will also cause a
decrease in the neonatal mortality in the termination group
(15). This difference can be explained by the experience of
the US specialist. Therefore, referral of high-risk groups
to a tertiary health center for the routine second-trimester
screening should be prioritized.
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CONCLUSION

According to the rate of prenatal screening tests in our re-
gion, we believe that increasing the prenatal care intensity
and quality will increase the rate of early diagnosis. Thus,
the neonatal and maternal mortality and morbidity rates
will improve, and the material and non-material burden on
the families and society will decline. Prenatal care services
are also vital as the NTD rates were observed higher com-
pared to other Turkish studies, and the rate of the folic acid
use, which is a controllable risk factor, was observed to
be low. The high rate of CVS anomalies in our region (the
second most common anomaly group) indicated that there
is a need for the studies focused on the etiology of the CVS
anomalies and region-based incidences.
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Amag: Kanserli hastalarin %10-15’inde kemik metastaz ilk bulgudur ve
%30-90’1mnda kemik metastaz1 goriilii. Kemik metastazlar1 kansere bagh
agrinin en sik nedenlerinden birisidir. Radyoterapi (RT) agr1 palyasyonunu
kisa bir siirede saglamasi, patolojik fraktir gelismesini onlemesi ve
minimal yan etki olusturmasi nedeni ile kemik metastazlarinda ilk tercih
edilen palyasyon yontemlerindendir. Calijmamizda palyatif amagli RT
almis kemik metastazli hastalarimizin tanilari, demografik dagilimi ve
sayisal durumunun tek merkez deneyimleri yoniinden degerlendirilmesi
amaglanmistir.

Gere¢ ve Yontem: Ocak 2016-Eylil 2019 yillarn arasinda Radyasyon
Onkolojisi Kliniginde kemiklere palyatif amagli RT uygulanan hastalarin
tedavi dosyalar1 ve Hastane Bilgi Yonetim Sistemi geriye doniik taranarak
elde edilen kayitlar kullamildi. Tum kayitlar arsivlerdeki dosyalarla
karsilastirlarak teyit edildi. Palyatif amachi RT uygulanan hastalarin
profilleri, cinsiyet, yas, histolojik tipi, tedavi semas1 ve fraksiyon sayilari
retrospektif olarak degerlendirildi.

Bulgular: Caligma siirecinde klinigimizde radyoterapi uygulanan
toplam 10254 hastanin palyatif kemik RT uygulanan 1469(%]14)’u
degerlendirmeye alind1. Son iki yilda palyatif kemik RT uygulanan hasta
sayilarinda oransal olarak azalma goriilmemistir.Palyatif kemik RT
uygulanan 1469 hastanin %48’i kadin, %52’si erkekdir. Hastalarimizda
primer tiimore gore dagilimlari; meme kanserleri (%31), prostat kanserleri
(%17), primeri bilinmeyen kanserler (%15), akciger kanseri (%15), GIS
kanserleri (%9), mesane kanserleri (%4) ve diger kanserler (%10) olarak
saptanmistir. Palyatif kemik RT uygulanan kadinlarda medyan yas 55,
erkeklerde medyan yas 64 olup tim hastalarda medyan yas 60 (sinrlar
13-93) bulundu. Son 4 yilda palyatif kemik RT uygulanan en sik 7 kanser
tanisinda cinsiyet ve yil bazli anlamh degisiklik goriilmemistir. Palyatif
kemik RT alan hastalarin 888 ‘ine 2-5 fraksiyonluk tedavi (%60), 420’sine
6-10 fraksiyonlu tedavi (%29) ve 161 hastaya da tek fraksiyonluk (%11)
tedavi semalarinin uygulandig1 saptandi. Tedavi semalarmda da anlamli
degisiklik goriilmemistir. Calismamizdaki farkli doz-fraksiyon semalar
orant literatiirle uyumludur.

Sonu¢: Kemik metastazli hastalara palyatif RT doz-fraksiyon semasi
seciminde optimal doz ve fraksiyon semalari ¢ok degiskendir. Bu sonuglar
1s1ginda kemik metastazli hastalara palyatif RT doz-fraksiyon semasi
se¢iminde karar verirken; hastaya ait 6zellikler, tedavi etkilesimleri, fiziki
sartlar, is yikii ve ekonomik maliyetler goz oniinde bulundurulmalidir.
Palyatif RT, yiiksek palyasyon orami, kisa siireli uygulanma imkani,
toksisitesi az ve tekrar uygulama imkani olmasi nedeni ile kemik metastazli
hastalarin cogunda standart uygulamadir.

Anahtar Kelimeler: Kemik, metastaz, palyatif, radyoterapi

ABSTRACT

Introduction: Bone metastasis is the first finding in 10-15% of cancer
patients and seen in 30-90% of patients with cancer. Bone metastases are
one of the most common causes of cancer-related pain. Radiotherapy (RT)
is one of the first preferred palliation methods in bone metastases because
it provides pain palliation in a short time, prevents the development of
pathological fractures and creates minimal side effects. The aim of this
study was to evaluate the diagnosis, demographic distribution and numerical
status of patients with bone metastases who received palliative RT in terms
of single center experiences.

Material and Method: Patients who received palliative bone RT in
Radiation Oncology Clinic Between January 2016 and September 2019
were included in the study. The Hospital Information Management System
data of these patients were retrospectively scanned and the records obtained
were used. All records were compared with the files in the archives and
confirmed. The profiles, sex, age, histologic type, treatment schedule and
fraction numbers of the patients who underwent radiotherapy for palliative
purposes were retrospectively evaluated.

Results: In this study, 1469 (14%) palliative bone RT patients of 10254
total radiotherapy patients were evaluated. In the last two years, there was
no proportional decrease in the number of patients who received palliative
bone RT. 48% of patients were female and 52% were male. According to
the primary tumor distributions; breast cancers (31%), prostate cancers
(17%), primary unknown cancers (15%), lung cancer (15%), GIS cancers
(9%), bladder cancers (4%) and other cancers (10%). The median age of the
patients was 60 (range 13-93). In the last 4 years, the most frequent 7 cancer
diagnoses didn’t show any significant gender and year-based changes. 888
palliative bone RT patients were treated with 2-5 fractions (60%), 420
patients with 6-10 fractions (29%) and 161 patients with single fraction
(11%). There were also no significant changes in treatment schemes. The
ratio of different dose-fraction schemes in our study is consistent with the
literature.

Conclusion: Optimal dose and fraction schemes are highly variable for
palliative RT in patients with bone metastases. In light of these results, when
deciding on palliative RT dose-fraction scheme; patient characteristics,
treatment interactions, physical conditions, workload and economic costs
should be taken into consideration. Palliative RT is the standard procedure
in most patients with bone metastases because of its high palliation rate,
short-term application, low toxicity and low re-application.

Keywords: Bone, metastasis, palliative, radiotherapy
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Kemik metastazli olgularda palyatif radyoterapi

GiRig

Kemik metastazlar akciger ve karacigerden sonra 3. siklikta
goriilen metastatik yerlesim bolgesidir (1). Kanserli hastala-
rin %3-4’linde tan: sirasinda kemik metastazi olmakla bir-
likte bunlarm %10-15"inde kemik metastaz1 ilk bulgudur ve
kemik metastazi semptomlartyla malignite tanis1 konur. Son
evreye gelmis kanserli hastalarm %30-90’1nda kemik metas-
taz1 goriillir (2-4).

Malign kemik hastaligi olan hastalarda giincel palyatif tedavi
yaklagimlar1 arasinda radyoterapi (RT), kemoterapi, hormon
tedavisi, ortopedik cerrahi ve bifosfonatlar bulunmaktadir.
Kemik metastazli bazi olgularda beklenen yasam siiresi
uzun olup analjezik ya da narkotik analjeziklerin uzun siire
kullanimlarini yan etkileri nedeni ile sinirlamaktadir. Kemo-
terapi ya da hormon tedavisinin saglayacagi palyasyon, bazi
kanser tiirleri disinda kisa siirede elde edilemedigi gibi, etkin
ve uzun siireli olmadig da bilinmektedir (5-7). Cerrahi ise,
agirlik tastyan kemiklerin yogun litik lezyonlarmda patolojik
fraktiir gelisimini 6nlemek amaciyla ya da olugsmus patolojik
fraktiiriin fiksasyonu veya spinal kord basisi olan hastalarin
acil tedavisinde radyoterapi ile birlikte kullanilan bir yon-
temdir (8-10).

Kemik metastazlar kansere bagli agrinin en sik nedenlerin-
den birisidir . Radyoterapi agr1 palyasyonunu kisa bir stirede
saglamaktadir ve bu palyasyon ¢ogu zaman uzun siireli ol-
maktadir. Patolojik fraktiir geligmesini 6nlemesi ve minimal
yan etki olugturmasi nedeni ile kemik metastazlarinda ilk ter-
cih edilen palyasyon yontemlerindendir (11-14).

Bu calismamizda palyatif amagh radyoterapi almis kemik
metastazli hastalarimizin tanilari, sayisal artig1 ve demogra-
fik dagiliminin degerlendirilmesi amaglanmigtir.

GEREC VE YONTEM

Ocak 2016—Eyliil 2019 yillar1 arasinda hastanemiz Radyas-
yon Onkolojisi Kliniginde kemiklere palyatif amagli radyo-
terapi uygulanan hastalarin tedavi dosyalar1 ve Hastane Bilgi
Yonetim Sistemi (HBYS) geriye doniik taranarak elde edi-
len kayitlar kullanildi. Tiim kayitlar arsivlerdeki dosyalarla
karsilastirilarak teyit edildi.

Bu kapsamda palyatif amagli radyoterapi uygulanan hasta-
larin profilleri, cinsiyet, yas, histolojik tipi, tedavi semas1 ve
fraksiyon sayilar1 retrospektif olarak degerlendirilmistir.

Etik Durum

Bu ¢alisma igin ilgili kurumdan 83 sayili 26.11.2019 tarih-
li TUEK (Tipta Uzmanlik Egitim Kurulu) uygunluk onay1
almmustir.

BULGULAR

Hastanemizde 2016 yilinda radyoterapi uygulanan 2589 has-
tadan 367 (%14), 2017 yilinda radyoterapi uygulanan 2303
hastadan 432 (%19), 2018 yilinda radyoterapi uygulanan
2833 hastadan 354 (%12), 2019°1n ilk 10 ayinda radyotera-
pi uygulanan 2529 hastadan 314 (%12)’ine toplamda 10254
radyoterapi uygulanan hastanin palyatif kemik radyotera-
pisi uygulanan toplam 1469 (%14) hasta degerlendirmeye
alindi. Son iki yilda palyatif kemik radyoterapisi uygulanan
hasta sayilarinda oransal olarak azalma goriilmedi. Palyatif
kemik radyoterapisi uygulanan hastalarin yillara gore sayi-
sal dagilim1 Tablo 1°de verildi.

Palyatif kemik RT uygulanan 1469 hastanin %48’ kadin,
%S52’si erkek olup Tablo 2°de yillara gore cinsiyet dagilimu
verilmigtir. Hastalarimizin primer tiimore gore dagilimlari;
meme kanserleri (%31), prostat kanserleri (%17), primeri
bilinmeyen kanserler (%15), akciger kanseri (%15), GIS
kanserleri (%9), mesane kanserleri (%4) ve diger kanserler
(%10) olarak saptanmistir (Tablo 1,2). Palyatif RT uygula-
nan kadinlarda medyan yas 55, erkeklerde medyan yas 64
olup tiim hastalarda medyan yas 60 (13-93) bulundu (Tablo
3). Son 4 yilda palyatif kemik radyoterapisi uygulanan en
stk 7 kanser tanisinda cinsiyet, yas ve yil bazli anlamli degi-
siklik goriilmedi.

Palyatif kemik radyoterapisi alan hastalarin 888’ine 2-5
fraksiyonluk tedavi (%60), 420’sine 6-10 fraksiyonlu teda-
vi (%29) ve 161 hastaya da tek fraksiyonluk (%11) tedavi
semalarmin uygulandigi saptandi (Tablo 4). Son 4 yilda pal-
yatif tedavi fraksiyon semalarinda anlamli degisiklik goriil-
medi.

Tablo 1. Palyatif Kemik Radyoterapisi uygulanan hastalarin yillara gore sayisal dagilimi

Tani 2016 2017

Meme Tm 117 32 153 35
Prostat Tm 66 18 80 19
Primer Bilinmeyen Tm 55 15 68 16
Akciger Tm 51 14 51 12
GISTm 31 8 38 9
Mesane Tm 12 3 14 3
Digerler Tm 35 10 28 6
Toplam RT/Yuzde 367 14 432 19
Toplam RT alan hastalar 2589 2303

2018 2019 Toplam RT/Yiuizde
108 31 82 26 460 31
53 15 45 14 244 17
69 19 22 7 214 15
57 16 59 19 218 15
27 8 36 1 132 9
17 5 12 4 55 4
23 6 60 19 146 10
354 12 316 12 1469 14
2833 2529 10254
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Tablo 2. Palyatif Kemik RT'si uygulanan hastalarin tani ve cinsiyete gére dagilimi
‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Toplam

Tani ‘ Kadin ‘ Erkek ‘ Kadin ‘ Erkek ‘ Kadin ‘ Erkek ‘ Kadin ‘ Erkek ‘ Kadin ‘ Erkek
Meme Tm 117 0 153 0 105 3 82 0 457 3
Prostat Tm 0 66 0 80 0 53 0 45 0 244
Primer Bilinmeyen Tm 28 27 32 36 26 43 8 14 94 120
Akciger Tm 7 44 10 41 7 50 13 46 37 181
GISTm 1 20 9 29 13 14 8 28 41 91
Mesane Tm 0 12 0 14 5 15 0 12 5 53
Digerler Tm 14 21 14 14 8 12 31 29 67 76
Toplam 177 190 218 214 164 190 142 174 701 768

48 52 50 50 46 54 45 55 48 52
Genel Toplam 367 432 354 316 1469
Tablo 3. Palyatif Kemik RT’si uygulanan hastalarin yas dagilimlar

2016 2017 2018 2019

Median Yas Yas Median Yas Yas Median Yas Yas Median Yas Yas
Tani K E Aralig K E Araligi K E Aralig K E Araligi
Meme Tm 58 0 35-80 54 0 40-85 55 0 19-85 54 0 36-79
Prostat Tm 0 72 50-85 0 74 60-80 0 70 33-83 0 74 51-89
Primer Bilinmeyen 56 64 35-80 55 61 30-80 61 44 25-75 69 66 36-87
Tm
Akciger Tm 65 57 43-75 58 64 40-70 57 65 23-92 55 58 41-78
GISTm 54 50 30-80 55 61 40-85 55 63 22-81 50 66 30-79
Mesane Tm 0 68 55-80 0 61 50-85 66 63 25-81 0 59 56-65
Digerler Tm 55 54 13-65 63 55 30-75 64 64 38-90 65 65 42-77
Genel 54 64 13-85 56 64 30-85 55 66 22-92 54 63 30-89
58 61 60 60

Tablo 4. Palyatif Kemik RT'si tedavi semalari

‘ 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ Toplam
Fraksiyon Sayisi ‘ Sayi ‘ % ‘ Sayi ‘ % ‘ Sayi ‘ % ‘ Sayi ‘ % ‘ Sayi ‘ %
Tek 46 13 44 10 25 7 46 15 161 11
2ve>5 170 46 256 59 295 83 167 53 888 60
6ve 10 151 41 132 31 34 10 103 33 420 29
Toplam 367 100 432 100 354 100 316 100 1469 100

TARTISMA ciger kanserinin prostat kanserini gectigi gézlenmistir. Bu

Kemik metastazli hastalara uygulanan palyatif radyoterapi-
lerin degerlendirildigi ¢aliymamizda tiim olgularin primer
timor tipine gére dagilimina baktigimizda en sik kemik me-
tastazi yapan hastalik gruplarinin meme ve prostat kanserleri
oldugu goriilmektedir. Literatiir bilgilerine baktigimizda da
kemik metastazlarin biiyiik cogunlugunu meme ve prostat
kanserleri olugturmaktadir (1,2,15). Bu dogrultuda verileri-
miz literatiir ile uyumludur. Yillara gére primer timdr tani
dagilimlarina baktigimizda bazi yillarda ikinci sirada ak-
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oranin lilkemizde, diger gelismekte olan iilkeler gibi akciger
kanseri sikliginin bir miktar daha fazla olmasindan dolay:
saptandig1 digiiniilmektedir (15). Fakat tiim yillar degerlen-
dirildiginde prostat kanserini tizerine ¢tkmamaktadir. Ayrica
tiim yillarda primer timor tanilarina gore oranlara bakildi-
ginda da literatiirle uyumludur (1,2,15).

Hastalarin cinsiyete gore ayrilmasmda kadinlarda hem top-
lamda hem de yillara gore ayrimda en sik kemik metastaz
yapan tlimoriin meme kanseri oldugu goriilmektedir. Er-
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keklerde ise ilk siray1 prostat kanseri almaktadir. Bu oranlar
diinya genelindeki kanser istatistiklerinde de benzerdir ve
verilerimiz literatiir ile uyumludur (15-17). Tim hasta gru-
bunda palyatif kemik radyoterapisi uygulanan kadin/erkek
orani birbirine yakin olmakla birlikte erkeklerde bir miktar
daha fazladir (%52,3).

Palyatif radyoterapi protokollerine iliskin degisik doz-
fraksiyon semalar1 kullanilarak yapilan ¢ok sayida rando-
mize ¢aligmanin sonuglarinda halen goriis birligine varila-
mamistir. Optimal doz ve fraksiyon semalari ¢ok degisken
olmakla beraber, agri palyasyonlar1 arasinda belirgin bir
fark bulunamamustir (18-25). Uzun siireli, maliyeti yiiksek
ve hastanin klinige bagli kaldigi siireyi uzatan palyatif sema-
larmn, kisa siireli semalarla elde edilen palyasyon oranlarina
Ustlinliigiinii gosteren c¢aligmalarin yani sira fark olmadigi-
ni1 bildiren randomize ¢alismalarinda olmasi bu alanda fikir
birligi olusmadigini gostermektedir (18-25). Bizim ¢aligma-
mizdaki palyatif kemik radyoterapisi uygulamalarinda yak-
lasik %11 tek fraksiyonlu tedaviler tercih edilirken %60 2-5
fraksiyonlu, %29 6-10 fraksiyonlu tedaviler tercih edilmis-
tir. Bu oranlar literatiirle uyumluluk gostermektedir.

Hastanemizde 2016-2019 yillar1 arasinda radyoterapi alan
tiim hastalarimizin incelendigi ¢alismamizda toplam 10254
hastanin 1469 (%14)’iiniin palyatif kemik radyoterapisi uy-
gulandig1 goriilmektedir. Bu oran literatiire gore bir miktar
diistik saptanmistir (26-28). Bu diisiikliigiin, hastanemizin
kapsaml1 onkoloji merkezi olmasi nedeni ile komplike has-
talarm hastanemize gelmesi ve primer tedavisi tamamlanan
hastalarin sonraki siirecte palyatif radyoterapi ihtiyaci oldu-
gunda periferdeki merkezlerde tedavi olmasi gibi nedenler-
den dolay1 olabilecegini 6ngorebiliriz.

SONUC

Kemik metastasli hastalarda amag genellikle palyasyondur.
Bu hastalarda RT miikemmel palyatif etkiyle hastalarin go-
gunda standart uygulamadir. Kanser ve yash niifus orani
diinya genelinde oldugu gibi iilkemizde de her gecen giin
artmaktadir. Bu da palyatif bakim ihtiyacinin ilerleyen yil-
larda giderek artacagini gosterdiginden RT yapabilen mer-
kezlerin yaygin ve ulasilabilir olmasi dnemlidir.

Yukaridaki sonuglar 1s1ginda kemik metastazli hastalara pal-
yatif radyoterapi doz-fraksiyon semasi se¢iminde ¢aligma-
miz ve literatiirlere gore karar verirken; hastaya ait 6zellik-
ler, tedavi etkilesimleri, fiziki sartlar, is yiikii ve ekonomik
maliyetler goz 6nilinde bulundurulmalidir.

Eksternal radyoterapi, yiiksek palyasyon orani, kisa siireli
uygulanma imkan, toksisitesi az ve tekrar uygulama imkani
olmasi nedeni ile kemik metastazlariin palyatif tedavisinde
kullanilan en 6nemli tedavi modalitesi olmaya devam et-
mektedir.
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0z ABSTRACT
Kronik yorgunluk sendromu semptoma dayali veya klinik temele Chronic fatigue syndrome is a heterogeneous syndrome that is
dayah olarak teshis edilen heterojen bir sen420dromdur. Kronik diagnosed on a symptom_based or clinical basis. The cause or

yorgunluk sendromunun nedeni ya da nedenleri tam olarak
saptanamamistir ve 6zel bir tanilama testi yoktur. Bu derlemede
kronik yorgunluk sendromu ile ilgili délesanlarda goriilme
siklig1, etiyopatogenez, klinik ozellikler, siniflamalar ve hasta
tedavisindeki son gelOismeler giincel literatiirler kullanilarak ele

causes of chronic fatigue syndrome have not been fully identified
and no understand the onset. This review article high lights the
incidence in adolescents, ethiopathogenesis, clinical features,
classifications, recent approaches to the patient management,
utilizing current literature information relevant to chronic fatigue

alinacaktir.
) L syndrome.

Anahtar kelimeler: Kronik yorgunluk sendromu, epidemiyoloji,

adolesan Keywords: Chronic fatigue syndrome, epidemiology, adolescence
GIRIS Tablo 1. Institute of Medicine (IOM) Tani Kriterleri
Kronik yorgunluk sendromu (KYS), en az alt1 ay siiren, ne- Kronik Yorgunluk Sendromu Tani Kriterleri
deni agiklanamayan, yorgunlukla birlikte kas-iskelet agrist, Bu semptomlarin en az ticti tan icin gereklidir.
uyku bozuklugu, konsantrasyonda bozulma ve bag, agrisi- - Altiaydan daha uzun siiren, mesleki-egitim-sosyal-kisisel aktivitelerde
nin eslik ettigi kronik ve tedavisi zor bir hastaliktir (1,2). kisitlama yapan, yeni gelismis, eforda kisitlanma yapmayan ve

egzersiz testleriyle gosterilemeyen yorgunluk
- Efor sonrasi halsizlik
- Uykuyla dinlenememe

KYS ve miyaljik ensefalomyelit terimleri birbirlerinin

yerine kullanilabilir (3). Yiizyillardir insanlig1 etkilemesi-

ne ragmen, ilk kez 1988 yilinda US Centers for Disease L N - .
. .. - Asagidakilerden en az birisinin de tani icin olmasi gereklidir.

Control and Prevention (CDC) merkezinin yapmis oldugu . Ortostatik intolerans

siniflama sayesinde gdze carpan bir bozukluk olarak tanim- - Kognitif bozukluk

lanmistir (4). Daha sonra ¢ok sayida tanimlama ¢ikmasi

tizerine 1994°de CDC tarafindan uluslararas: katilimli bir

caligma grubu, 2015 yilinda da Institute of Medicine (IOM)  EPIDEMiYOLOJi

tarafindan tan kriterleri yaymlanmistir (5, 6) (Tablo 1). Cogu olgu sporadiktir ve KYS'nin genc. beyaz, basaril

kadinlarda, 40-49 yas arasi kisilerde, deneyimli ¢alisan-
larda daha sik goriildigi bildirilmistir. Prevalansi erigkin
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poplilasyonda 9%0,2-2,6 arasinda olsa da pek ¢ok hasta-
nin tanist konulamadig i¢in giiniimiizde daha yaygin ol-
dugu disiniilmektedir (7,8). KYS 836.000 ila 2,5 milyon
Amerikali’y1 etkilemektedir (9). Addlesan yas grubunda da
KYS, alt1 aydan uzun siiren siddetli ve aciklanamayan yor-
gunluk ile karakterize olup egitim ve sosyal gelisim icin
engelleyici bir durumdur (10). 2011 yilinda Nijhof ve ark.
(11) yapmis oldugu bir calismada KYS prevalanst %0,1-
1,0 olarak belirtilmistir. ABD ve Avrupa’da yapilan ¢alis-
malarda ise %0,11 ile 1.29 arasinda oldugu tahmin edil-
mektedir (10). KYS prevalansi addlesanlarda yasin artmasi
ile dogru orantili olarak artis gdstermektedir. Norris ve ark.
(12) yapmis olduklar1 bir kohort ¢aligmasinda, prevalansin
13 yas grubunda %1.47, 16 yas grubunda %2.22 ve 18 yas
grubunda ise %2,99 olarak saptamislardir. Collin ve ark.
(13) caligmasinda ise prevalansin kadin hastalarda artmis
(13 yasinda %1,19’dan 16 yasinda %2,46’ya), erkek hasta-
larda azalmis (13 yasinda %1,40” dan 16 yasinda %1,28’e)
sonuglara ulagsmislardir. Avustralya’da yapilan 18 yas alti
KYS calismasinda 10 yag altinda degerlerin ¢ok diisiik ol-
dugu (%0,25), 10-17 yag arasinda %1,3-5,5 oldugu belir-
tilmistir (14).

ETIiYOPATOGENEZ

Etiyopatogenezi kesin olarak bilinmemekle birlikte sebep
olarak bir¢ok faktor 6ne siiriilmiis fakat hi¢ birinin kesin
olarak KYS’ye sebep oldugu kanitlanamamustir. One siiriil-
miis olan baslica etiyopatogenetik faktorler sunlardir:

1. Nonspesifik Enfeksiyonlar
v'Herpes virlis
v'Enteroviriis
v'EbsteinBarr viriis (EBV)
v'Enfeksiy6z mononiikleozis
v'Retrovirtsler

2. Gida Intoleransi

3. immiinolojik Faktérler
v'HLA ile iligkili bulunmamistir

v'Lenfosit proliferasyonu ve natural killer hiicre sitotok-
sitesinde azalma

v'Serum IgG ve subtiplerinde azalma
v Atopiprevalansinda artig
v'SICCA semptomlari

4. Noro-endokrin Sistem
v'Hipotalamo-hipofizer-adrenal aksta bozukluk
v'IGF-1 seviyesinde azalma
v'Otonomikdisfonksiyon

v'Serotonin ve dopamin reseptor antagonistlerine artmis
duyarlilik

v'Dolasimdaki diisiik kortizol diizeylerinin santral kar-
siliklar1 diistiniilen kortikotropin salgilatict hormon ve
serotonin seviyesi ve fonksiyonundaki anormallikler
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5. NoromiiskiilerSistem
v'Kas giicii ve enduransi normal

v'Kas biyopsilerinde Tip 2 lif atrofisi ile tiibiiler ve mito-
kondriyal fonksiyonda bozukluk

6. Beyin Yapisi ve Fonksiyonu

v'MRG ile incelemede beyin beyaz cevher anormalligin-
de artis

v'SPECT ile bakildiginda bolgesel beyin kan akiminda
artis

v'Yiiriime ve motor anormallikler
7. Kognitif Performans

v'Dikkat, konsantrasyon, diger kognitif fonksiyonlarda
bozukluk

v'Gorsel ve isitsel hafizada bozukluk (15).

SEYiR VE PROGNOZ

Klinik seyir hastadan hastaya degisiklik gosterir. KYS ge-
nellikle remisyon ve relaps donemleri ile siklik seyreder.
Asirt aktivite (8-10 dakikalik maksimal egzersiz), stres, ye-
tersiz istirahat, enfeksiyon ve her ¢esit immiin uyar1 relapsa
neden olabilir. Hastalik siiresinin uzamasi, ciddi yorgunluk,
psikiyatrik komorbidite, yaglilik kotii prognoz igin risk fak-
torleridir (9,16).

Kronik yorgunluk sendromu, mortal seyir gdstermemesine
ragmen yiiksek diizeyde fiziksel ve psikososyal rahatsizlik
olusturan sakatlayici nitelikte bir bozukluktur (17). Yapilan
bazi ¢calismalarda, bu hastalarda mevcut ortostatik hipotan-
siyon ve hiperkoagulabilitenin yan1 sira hastaligin kronik
olmasi, kiir sansinin olmamasi, iyi anlasilamayan patofiz-
yolojisinin tibbi ve sosyal destegi de azaltarak intihar riski-
ni arttirp 6liim ile sonuglanabilecegi savunulmustur (18).
Anksiyete (%48), depresyon (%43), fibromiyalji (%39), ir-
ritabl barsak sendromu (%38) ve migren bas agrilar1 (%37)
en ¢ok tani konan durumlardir (18).

KLiNiK VE AYIRICI TANI

Hastaligin en 6nemli belirtisi devam eden, bir fiziksel ak-
tivite sonucu olmayan, istirahatla diizelmeyen, sosyal ve
0zel yasam aktivitelerinde belirgin azalmaya yol acan, yeni
veya bilinen bir zamanda baslayan bir yorgunlugun olma-
sidir. Yorgunluga kisa siireli hafiza ve konsantrasyon kaybi,
bogaz agrisi, lenf bezi hassasiyeti, artralji, kas agrisi, yeni
olusan bag agrisi, uyku bozuklugu, irritabl barsak hastaligi,
depresyon, anksiyete, fibromiyalji eslik edebilir (19, 20).
KYS tanist almig olgularin %701 fibromyalji kriterlerini
de karsilanmaktadir. Fibromyaljili hastalarin %30-70’1 ise
KYS kriterlerini karsilamaktadir. Kronik yorgunluk send-
romlu hastalar depresyona egilimlidirler. Yapilan ¢alisma-
lar, KYS’li hastalarin pek ¢ogunda major depresif bozuk-
luk belirtileri bulundugunu, ya da gegmiste en az bir major
depresyon atagi ge¢irmis oldugunu gostermektedir. KYS
ile depresyon semptomlart kismen Ortiismesine ragmen,
bu hastalarda depresyon i¢in tipik olmayan bogaz agrisi,
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Tablo 2. KYS Ayirici Tanida Distintlecek Hastaliklar

Hematolojik/

Endokrin onkolojik Norolojik Romatolojik Enfeksiy6z Psikiyatrik Diger
Addison Hastaligi Anemi Demans Dermatomiyozit Kronik hepatitler Bipolar bozukluk Colyak hastalig
Adrenal Yetmezlik  Malignite Multipl skleroz Fibromiyalji HIV Yeme bozukluklari  kalp yetmezligi
Cushing Hastahg: Narkolepsi Polimiyaljiaromatika Lyme hastaligi Major depresyon Agir metal toxisitesi
DiabetesMellitus Parkinson Polimiyozit Tuberkuloz Sizofreni ilac yan etkileri
Hipertiroidizm hastaligi Romatoidartrit Somatoform Uyku
Hipotiroidizm Sjégrensendromu bozukluklar apnesendromu

SLE Madde kotlye Vitamin eksikligi

kullanimi

lenfadenopati ve aktivite sonras1 halsizlik gibi semptomlar
da bulunabilir. Depresyonda goriilen anhedoni, sucluluk,
motivasyon azlig1 gibi semptomlar yoktur (21).

Kronik yorgunluk sendromu tanisi koyacak herhangi bir la-
boratuvar testi mevcut degildir. Bir ekartasyon tanisi olup
yorgunluga neden olabilecek diger nedenler dislanmalidir
(Tablo 2) (22). Tiim laboratuvar testleri normaldir bununla
birlikte diger tanilar1 dislamak i¢in tam kan, sedimantas-
yon hizi, C-reaktif protein, RF, ANA, anti-DNA, serum
elektrolitleri, karaciger fonksiyon testleri, tiroid fonksiyon
testleri, tam idrar tetkiki, immiin fonksiyon testleri, serolo-
jik testler, polisomnografi, ekokardiyografi, kardiyopulmo-
ner egzersiz testi ve egik masa testi yapilabilir. KYS’de bu
bulgular normaldir (9).

TEDAVi

Bireye 6zgii fiziksel ve sosyal tedavi plan1 uygulanmasi,
egitim ve sosyal yasanti konusunda destekleme, herhangi
bir yeni semptomu ya da kétiilesen fonksiyonu degerlen-
dirme, diizenli sekilde hastayla iletisimi siirdiirme KYS
tedavisinde esastir (23).

Medikal Tedavi

Kronik yorgunluk sendromu i¢in yapilan farmakolojik ¢a-
lismalarda heniiz yeterli sonuca ulagilamamistir. KY'S i¢in
recete edilen ilaglarin listesi, NSAID’ler, antikonviilzanlar,
antidepresanlar, narkotikler, antiviral ve immiinomodiila-
torler gibi ¢cok genis kapsamlidir (22). NSAID ilaglardan
ibufrofen ve naproksen eklem, kas ve bas agrilar1 olan
hastalarda recete edilebilir. Gabapentin ve pregabalin uyku
bozuklugunda, tramadol, kodein ve morfin gibi narkotikler
ise kisa siireli siddetli agrisi1 olan hastalarda recete edilebi-
lir (24). Antiviral ilaglarin, hidrokortizon veya fludrokor-
tizonun kullanimini destekleyen yeterince giiglii bir kanit
yoktur, ¢alismalarin ¢ogunun tasarimi istenen diizeyde de-
gildir ve vaka sayilari kisithdir. Klinik ¢aligmalarda metil-
fenidat, melatonin, sitalopram ve galantamin kullaniminin
da semptomlari iyilestirmedigi saptanmigtir (25).

Egzersiz Tedavisi

Hafif aerobik egzersizlerin hastanin agrilarini azalttig1 ve
giinliik yasam aktivitelerini arttirdig1 bilinmektedir. Eg-
zersiz tedavisi; submaksimal kalp hizinda, maksimal %60

O, kullanilarak yaptirilmali, en fazla 30 dk. ve hastanin
yorgunluk ve diger semptomlarina gore giinliik 1-2 dk.
arttirilacak sekilde planlanmalidir (15). Clark ve ark. (26)
yapmis oldugu Yapilan bir calismada egzersiz terapisinin
insanlarin fiziksel islevleri, uyku ve genel saglik durumla-
11 lizerinde olumlu bir etkiye sahip oldugu savunulurken,
baska bir ¢calismada egzersiz tedavisinin biligsel davranig

terapisinden Ustiin olmadig1 belirtilmistir.

Bilissel Davranis Terapisi

Hastalarin kendi hastaligiyla ilgili inang ve diigiinceleriyle
nasil basa ¢ikacagi, hangi diisiince ve davranislarin semp-
tomlari ile dizabiliteyi arttirdigini gosteren bir tedavi yon-
temidir (23).

Kronik yorgunluk sendromu olan erigkinlerde yapilan ran-
domize kontrollii genis bir arastirmada, biligsel davranig
terapisinin yorgunluk diizeyleri, is ve sosyal uyum, dep-
resyon ve anksiyete iizerine olumlu etkileri oldugu goste-
rilmistir (8).

MADDI DESTEK VE CIKAR iLISKiSi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iliskisi yoktur.
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Infertilite, korunmasiz ve diizenli cinsel iliskiye ragmen, bir
yilin sonunda gebelik olusmamas1 durumudur ve reprodiiktif yas
grubundaki iftlerin %10-15’ini etkiler. Infertilite nedenleri erkek
ve kadin faktorleri arasinda neredeyse esit olarak boliinmiistiir;
her biri infertilite vakalarmim yaklasik %40’m1 olusturur, geri
kalan %20’si de her ikisinin ortak etkisinden kaynaklanir.
Erkek hastalarin ¢ogunda, infertiliteden sorumlu molekiiler
mekanizmalar bilinmemektedir. Etiyolojide genetik, epigenetik,
sistemik, c¢evresel faktorler veya bu faktorlerin birliktelikleri
yer alir. Sperm fonksiyonunu degerlendirmek igin bircok test
gelistirilmis, fakat henliz sperm fertilizasyon kapasitesini
ongorebilen bir test bulunamamustir. Giiniimiizde ise gelisen
teknoloji sayesinde genomik, protemik ve metabolomik gibi
yeni yontemler ile spermatogenezisin molekiiler mekanizmalari
ve erkek infertilite patogenezi arastirmalari yapilmaktadir. Bu
derlemede gecmisten giiniimiize gelen sperm degerlendirme
testleri tartisilmaktadir.

Anahtar Kelimeler: Sperm, semen analizi, infertilite

GiRIS

Infertilite korunmasiz ve diizenli cinsel iliskiye ragmen, bir
yilin sonunda gebelik olugsmamasi durumudur ve reprodiiktif
yas grubundaki giftlerin %10-15"ini etkilemektedir. inferti-
lite nedenleri erkek ve kadin faktorleri arasinda neredeyse
esit olarak boliinmiistiir; her biri infertilite vakalarinin yak-
lasik %40’m1 olusturur, geri kalan %20’si de her ikisinin
ortak etkisinden kaynaklanir. Giiniimiizde erkek infertilitesi
tanisinda sperm konsantrasyonu, motilite ve morfoloji gibi
parametreleri iceren semen analizi, sperm degerlendirme
testlerinin temelini olusturur ve sperm kalitesi hakkinda bilgi
verir. Fakat erkegin fertilizasyon kapasitesini 6lgmemekte-
dir. Yapilan arastirmalarda normal semen analizi sonucuna

ABSTRACT

Infertility is the condition that pregnancy does not occur at the end
of'a year despite unprotected and regular sexual intercouse, affects
10-15% of couples in the reproductive age group. The causes of
infertility a real most equally divided between male and female
factors; each accounts for about 40% of infertility cases, while
there maining 20% is due to combined effect of both. In most male
patients, the molecular mechanisms responsible for infertility are
unknown. Etiology includes genetic, epigenetic, systemic and
environmental factors, or combinations of these factors. Several
tests have been developed to evaluate sperm function, but any test
has yet been found to predict sperm fertilization capacity. Today,
molecular mechanism of sperm production, maturation and
pathogenesis of male infertility are being investigated with new
methods such as genomic, proteomic, and metabolomic thanks to
developing technology. This review discusses the past, present
and future of sperm evaluation tests.

Keywords: Sperm, semen analysis, infertility

sahip erkeklerde infertilite veya celiskili sonuglar oldugu
gozlenmistir. Bu nedenle spermatozoonun fertilizasyon ye-
tenegini analiz etmek i¢in daha ayrintili ve fonksiyonel
testlere ihtiya¢ vardir. Sperm disfonksiyonunu hiicresel ve
molekiiler diizeyde tanmimlamahdir. Ideal sperm fonksiyon
testi, spesifik sperm disfonksiyonunu teshis etmeli, fertili-
zasyonu ve gebelik oranlarmni tahmin etmeli ve tanimlanan
sperm disfonksiyonunu azaltmak i¢in uygun bir tedaviyi
isaret etmelidir. Erkek faktor infertilite etiyolojisinin dogru
analiz edilmesi, en uygun tedavi seklinin planlanmasi acisin-
dan olduk¢a 6nemlidir. Bu derlemede ge¢misten bugiine ge-
len sperm degerlendirme testleri ayrintili olarak ele alinmis
ve gelecege yonelik neler yapilabilecegi tartigilmistir (1,2)
(Tablo).
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Tablo. Sperm degerlendirme testleri
1. Semen analizi

2. Sperm fonksiyon testleri
- Antisperm antikor (ASA) testleri
- Akrozom reaksiyon testi
- Sperm penetrasyon testi
- Zona pellucida (ZP) baglanma ve penetrasyon testi: Hemizona
testi (HZA)
- Hyaluronik asit baglanma testi
- Sperm vitabilitesi

3. Oksidatif stres
- Kemilliminesans
- Floresan teknikler
- NBT testi

4. Sperm DNA fragmantasyon testleri
- Basit hicre jel elektroforezi (Comet)
- Sperm kromatin analizi (SCSA)
- Terminal deoksinlkleotit transferaz aracili etiketlemesi (TUNEL)
- Spem kromatin dispersiyon (Halo) testi
5. Epigenetik yaklagim
- Proteomiks, genomiks, metabolomiks

1. SEMEN ANALIZi

Semen; testisten gelen sperm, epididimis, ductus defe-
rens, prostat, seminal vezikiiller, bulboiiretral bezlerden
gelen salgilarindan olusan alkali, opak, beyazimsi bir sivi-
dir. Erkek infertilitesinde, ilk ve temel tetkik semen analizi
(spermiyogram)’dir (3). Semen analizi yapilirken, Diinya
Saglik Orgiitii (WHO) insan Semen Incelemesi Laboratuvar
El Kitab1, 2010 Baskis1 referans alinir (4).

Semen analizini etkileyen bir¢ok faktor bulunur. Bunlar; nu-
munenin tiimilyle toplanamamasi, aksesuar cinsiyet bezle-
rin yetersiz aktivitesi, son cinsel aktiviteden itibaren gegen
zamanin kisa veya uzun olmasi, sondan bir 6nceki cinsel
perhis siiresi, ejakiilat bagina diisen spermatozoon sayisi-
n1 etkileyen testis biyiikliigiidiir. Bu yiizden tek bir semen
analizi ile erkegin semen kalitesini tanimlamak miimkiin
degildir, 2 veya 3 numuneyi en az 15 giin ara ile incelemek
gereklidir. Numune toplama agamasindan once hasta ayrin-
til1 olarak yazili ve s6zlii bilgilendirilmelidir. Aksi takdirde
sonuglarin saghkli degerlendirilmesi miimkiin degildir. In-
celenecek ejakiilat en az 48 saatlik cinsel perhiz sonrasinda
mastlirbasyon ile steril bir kaba alinmal1 ve cinsel perhiz 7
giinii gegmemelidir. Ornek sicakligim muhafaza etmek icin,
laboratuvara yakin bir odada verilmelidir, nadiren hasta-
nin evden 6rnek getirmesine izin verilir, en ge¢ 30 dakika
icerisinde tetkik yapilacak laboratuvara, sicakligi korumak
amach belinde tastyarak getirilmis olmalidir (3,4).

Ejakiilatin makroskopik bakisinda goriintimii, miktari, like-
faksiyon zamani, viskozitesi, koku ve pH’s1 degerlendiri-
lir. Mikroskobik inceleme ise, faz kontrast mikroskobunda
Makler kamera ile sperm sayimi, 1slak preparat ve sperm
yayma preparati ile morfoloji incelenir. WHO 2010 semen
analizi normal degerler; Semen voliimii 1.5 ml, total sperm
sayist 39 milyon/ejakiilat, sperm konsantrasyonu 15 mil-
yon/ml, total motilite %40, ileri motilite %32, vitalite %58
canli sperm, sperm morfolojisi %4 normal formlar, pH>7.2,
peroksidaz-pozitif 16kosit 2.4pmol/ejakiilat, seminal fruktoz
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>13umol/ejakiilat, seminal notral glukozidaz >20 mU/eja-
kiilattir (3,4).

WHO insan semen analizinde referans degerleri belirlemis
olmasina ragmen, fertil erkeklerin bile semen parametrele-
rinde %50 referans degerlerin altinda olabilir (5). Patel ve
ark. (6) tarafindan yakin zamanda yapilan derlemede, her ii¢
semen parametresindeki anormallikler (sperm konsantras-
yonu, motilite ve morfoloji) subfertiliteyi gdsterebilir, ancak
asir1 kayiplan infertilitenin dogru tahminini ve infertiliteye
sebep olan patolojik bulgularin sadece azoospermi, agir as-
tenospermi ve globozoospermi oldugunu gostermislerdir.
Leushuis ve ark. (7) semen analiz sonuglarmin degiskenligi
ve tekrarlanabilirligini i¢in 5000°den fazla hastanin verile-
rini analiz etmis, semen analizi sonuglarinin hasta kaynakl
(6rnegin perhiz siiresi), analiz yontemi ya da degerlendiren
kisi kaynakl1 ve dogal biyolojik etkenler nedeniyle degise-
bildigini, tiim semen parametrelerinde %28 ile %34 arasinda
degiskenlik oldugunu ve semen analizlerinin sinirh tekrarla-
nabilirligini gdstermistir.

2. SPERM FONKSiYON TESTLERI

“Sperm fonksiyonu” terimi, spermatozoonun genetik mater-
yalini bir oosite basariyla iletme kabiliyetini belirtir. Ferti-
lizasyonda ejakiilasyon ile atilan sperm, disi genital siste-
minde kapasitasyonu tamamlamali, zona pellucida’ya (ZP)
baglanmali ve son olarak akrozom reaksiyonuna girmelidir.
Bu nedenle, sperm fonksiyon testleri fertilizasyon basamak-
larin1 degerlendirmeyi amacglamaktadir. Bunlar; ASA testi,
akrozom reaksiyon testi, zona pellucidaya baglanma ve pe-
netrasyon testidir (8).

ICSI yontemi gelismeden Once infertil ¢iftler i¢in yaygin
olarak yapilan sperm fonksiyon testleri, simdi esas olarak
arastirma amaciyla yapilmaktadir. Sebebi; ICSI sayesinde
fertilizasyonun ilk asamalarinin atlanmis olmasidir. IVF
sonuglari, infertil erkeklerin sperminde siklikla yetersiz ak-
rozomal reaksiyon ve/veya anormal sperm-zona pellucida
iligkisinin bulundugunu gdstermistir.

2.1. Anti-sperm antikor (ASA) testleri

Normalde testis ile kan arasinda bir bariyer vardir ve bu
bariyer spermlerin immiin sisteme maruz kalmasini Onler.
Sperm {iretimi puberte sonrasi bagladigi i¢in daha dnce olus-
mus olan immiin sistem, spermleri tanimaz ve yabanci ola-
rak degerlendirir. Sperm ile kan hiicrelerinin karsilagsmasi
durumunda antikor iiretimi gerceklesir. Sperm antikor olu-
sumu i¢in risk faktorleri; duktal obstriiksiyon, 6nceki genital
enfeksiyonlar, testikiiler travma, dnceden yapilmig vazo-
vazostomi veya vazoepididimostomidir. Sperm antikorlari,
spermlerin agliitinasyonuna (kiimelesme) neden olabilir.
Sperm {izerindeki antikorlar1 gosteren testler ‘direkt testler’
olarak adlandirilir. Bunlar; 1) karma antiglobiilin reaksiyonu
(mikstantiglobiilin reaksiyonu, MAR) testi, 2) immunobead
(IB) testidir. Indirekt testler ise; serumda veya semende an-
tikor tespit eder. ASA testleri; sperm sayisi normal, sperm
agliitinasyonu olan izole astenospermili kisilerde yapilma-
lidir. Direkt testler ile sperm ylizeyinde bulunan ASA indi-
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rekt testler ile serum ve seminal plazmada bulunan ASA’dan
daha fazla anlamhdirlar. Eger kisiye ICSI planlaniyorsa
ASA ol¢timii gerekli degildir (9).

2.2. Akrozom Reaksiyon Testi

Spermin zona pellucidaya baglanmasi, akrozom reaksiyonu
(AR) denilen hidrolize edici enzimlerin salinimini tetikler
ve sadece akrozom reaksiyonu gerceklesen spermatozoon,
ZP’ye niifuz edebilir, oosit membranini baglayabilir ve oo-
sit ile kaynasabilir. Litik enzimlerin serbest birakilmasi ve
membran reseptorlerinin varligi akrozom reaksiyonu igin
gereklidir, bu da spermin ZP yoluyla niifuz etmesi ve oole-
ma ile entegrasyona neden olur. AR, sperm baglanmasindan
sonra ZP’de baglar. Akrozomal durum mikroskopi, flowsito-
metri ve floresan igaretli lektinler ile degerlendirilebilir. Taze
ve depolanmis semende bulunan hasarli akrozom igeren
hiicrelerin yiizdesinin hesaplanmasi, semen degerlendirme-
sinde 6nemli kisimlarindan biridir. Zona baglanma testlerine
benzer sekilde, zayif AR testine sahip hastalar intrasitop-
lazmik sperm enjeksiyonuna (ICSI) yonlendirilmelidir. AR
testlerinde fertilizasyonun ongdriilmesinde yiiksek bir tah-
min giicli oldugu gosterilmistir. Bununla birlikte, AR testi su
anda klinik amaglardan ¢ok arastirma amaclh kullanilmak-
tadir (10).

2.3. Sperm Penetrasyon Testi

1980’lerde ve 1990’1arin basinda popiiler olan “hamster yu-
murta penetrasyon testi” (HES) veya “sperm penetrasyon
testi” (SPA) su anda ¢ok az sayida laboratuvarda kullanil-
maktadir. Sperm kapasitasyonunu ve fertilizasyon yetene-
gini 6lgmek icin hamster oositi kullanilarak spermin oosite
niifuz etme yetenekleri in vitro kosullarda test edilmis-
tir. Her ne kadar bu testte birka¢ modifikasyon gelistirilmis
olsa da, fonksiyonel prediktif degeri tartismalidir ve normal
semen parametreleri olan erkekler icin bile artik onerilme-
mektedir (11).

2.4. Zona Pellucida (ZP) Baglanma ve Penetrasyon Testi:
Hemizona Test (HZA)

HZA, zona ylizeyindeki glikoprotein reseptorleri ZP3’e bag-
lanmak ve uygun bir sekilde aktivasyon ve akrozom reak-
siyonuna girmek i¢in spermatozoon kapasitesini incelemek
icin canli olmayan, ikiye boliinmiis insan oositlerini kulla-
nan fonksiyonel bir homolog gamet etkilesimi modelidir.
Bu analizin ana prensibi, sperm-zona baglanmasinin in vitro
olarak degerlendirilmesidir. HZA testinin SPA testine goére
daha iyi hassasiyet/6zgiilliik ve pozitif/negatif prediktif gii¢
gostermistir ve IVF sonucu ile korele oldugu tespit edilmis-
tir. Normal veya hafif anormal semene sahip erkeklerde bu
test uygulanabilir ve yardimer tireme tedavi planinda yarar-
lanilabilir (12).

2.5, Hyaliironik Asit Baglanma Testi

Insan oositi, dogal bir selektdr gdrevi goren hyaliironik asit
ile ¢evrilidir. Sadece hyaliironik aside 6zgii reseptorleri eks-

prese eden olgun spermatozoon oositlere ulasabilir ve onu
fertilize edebilir. Hyallironik aside baglanan sperm normal
bir sekle sahiptir. Bu da in vivo kosullarda hyaliironik asi-
din dogal bir sperm segici olarak rolii oldugunu diisiindii-
riir. ICSI i¢in segilen spermlerin hyaliironik asidi baglama
kabiliyeti degerlendirildiginde fertilizasyon orani ve gebelik
orani veya canli dogum orani icin bir katkisi izlenmemis-
tir. Bu nedenle, hyaliironik asit sperm se¢im tekniginin rutin
kullanimi i¢in kesin bir klinik kilavuz denilemez. Bu konu
hakkinda daha fazla arastirma yapilmasi gerekir (13).

2.6. Sperm Vitalitesi

Her hareketsiz sperm, 6lii hiicre demek degildir. Sperm can-
l1ilig1, hiicre membran biitiinliigl ile degerlendirilir, Eosin-
nigrosin boyama veya hipotonik sigsme testiyle test edilir.
Hipo-ozmotik sigsme testi (HOST), canli spermatozoonun
membraninin saglam olup olmadigini test eder. Fertilizasyon
icin saglam bir sperm membrani gereklidir. HOST, ejakiilat-
ta cok az veya hi¢ hareketli sperm bulunmayan olgularda
endikedir. Hipo-ozmotik kosullarda, canli sperm hiicresi-
nin sitoplazmik alani siser ve kuyruk kivrimlari olusur. Olii
sperm, hipotonik ortamda sisemez ve bu 6zellikleri sergiler.
Bu testin sonuglari, morfoloji ve motilite gibi diger semen
degerlendirmeleri ile iligkilidir, ancak dogurganlik tizerinde-
ki etkileri hakkindaki veriler tatmin edici degildir (8).

Eosin-nigrosin boyama da canliligin degerlendirilmesinde
kullanilir. Teknik, 6l hiicrelerin eozini alacagi prensibine
dayanir ve sonug¢ olarak pembe boya olusturur. Nigrozin,
preperat/'yayma degerlendirmeyi kolaylastiran koyu renkli
bir fon saglar. Degerlendirme herhangi bir zamanda yapila-
bilir ve preperat/yayma gelecekteki degerlendirme ve kayit
icin de korunabilir (14).

3. OKSIDATIF STRES

Giliniimiizde popiiler olan antioksidan ve oksidan dengesi
sperm fonksiyonunu degerlendirmek i¢in de analiz edilmis
ve oksidatif stresin, erkek infertilite etiyolojisinde yer aldig
gosterilmistir. Oksidatif stres, sperm {iretimini, hareketliligi-
ni, hiicre zarin1 ve DNA biitiinliigiinii bozan reaktif oksijen
tiirleri (ROS) iretir (15).

Aslinda diisiik ROS seviyeleri, spermatozoon olgunlagmasi,
kapasitasyonu, hiperaktivasyon, akrozom reaksiyonu ve oo-
site flizyonundan sorumlu hiicre i¢i yollarin aktivasyonunda
énemli bir rol oynar (15). Ote yandan, yiiksek ROS sevi-
yeleri, sperm zarina zarar verebilir; bu da zayif hareketli-
lik, erken kapasitasyon ve akrozom reaksiyonu, tastyict ve
haberlesme iyon kanallarmin anormal davranisi, fosfatidil
serin translokasyonu degisiklikleri, morfolojik anormal-
likler ve bozulmug sperm-oosit fiizyonuyla sonuglanabilir.
Oksidatif zincir reaksiyonlar1 ayrica lipit peroksidasyonuna,
protein bozulmasina, hiicre i¢i sinyal yollarinda degisiklik-
lere ve apoptoza yol agabilir. Ustelik oksidatif stres, sirayla
zay1f embriyogenez, abortus ve infertiliteye neden olabile-
cek sperm DNA hasari ile baglantili olmustur (16).

Aziz ve ark. (14) infertil ve fertil erkeklerde sperm ROS de-
gerlendirmisler ve sperm ROS {iretimi ile spermin normal
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morfoloji arasinda anlamli bir negatif korelasyon varken,
morfolojik olarak deforme olmus sperm ve 16kositler ile po-
zitif korelasyon oldugunu gostermislerdir. Zamanla seminal
oksidatif stres seviyelerinin degerlendirilmesi, antioksidan
tedavilerin izlenmesine ve etkili doz ve siirelerin tanimlan-
masina yardimci olacaktir. Artan caligmalara ragmen, in-
fertil erkeklerin degerlendirilmesinde oksidatif stresin rutin
testleri heniiz belirtilmemistir. Nedeni, temel olarak testin
kullanlabilirligi, karmasikligi, maliyet etkinligi ve daha da
onemlisi, evrensel olarak kabul gérmiis bir analiz yontemi-
nin olmayzst ile ilgilidir. Insan semenindeki oksidatif stresi
Olemek icin cesitli dogrudan ve dolayl: testler olmak iizere
ikiye ayrilir. Direkt testler; kemiliminesans, flow sitomet-
11, nitro mavi tetrazolyum (NBT) testi iken indirekt testler;
myeloperoksidaz testi, lipid peroksidasyon ol¢timii, total
antioksidan kapasite 6l¢timiidiir. Dogrudan dlciimler, sperm
hiicre zar1 i¢indeki oksidasyon derecesini 6l¢gmektedir (17).

3.1. Kemiliiminesans

Kemiliiminesan yontemler, ayn1 anda farkli ROS’leri ince-
leme imkani sayesinde oldukga hassastir ve spesifiktir (17).

3.2. Floresan Teknikler

Spermin i¢ine yiiklenebilen redoks duyarli floresan problari,
flowsitometre veya floresan mikroskopisi ile izlenebilir. Mi-
tokondrinin hiicresel ROS’un ana kaynagi oldugu g6z onii-
ne almdiginda, mitokondriye 6zgii siiperoksit ile floresan
mikroskobu kullanilarak goriintiilenebilir. Hiicre i¢i ROS
Ol¢limiinde floresan teknikler, kemiliiminesans yontemden
daha yiiksek bir 6zgiilliige, hassasiyete, duyarlilia ve tekrar
tiretilebilirlige sahiptir. Spermatozoonun spesifik analizleri
ile ilgili olarak, akis sitometrisi, yalnizca erkek germ hiicre-
lerine odaklanabilmesi bakimindan avantajlidir. Ayrica, gok
say1da hiicre kolayca analiz edilebilir, bu da yiiksek 6zgiillitk
ve hassasiyete yol acar (17).

3.3. NBT Testi

Nitro mavi tetrazolyum (NBT) testi, hiicresel oksidatif me-
kanizmay1 ve nétrofil fonksiyonunu 6lgmek i¢in basit ama
etkili bir laboratuvar yontemi olarak ortaya cikmistir
(16). Bu testin temeli, NBT’nin, spermatozoon veya l6ko-
sitlerden salinan siliperoksit ile etkilesime girdikten sonra di-
formazam ad1 verilen mavi bir pigmente doniistiiriilmesine
dayanir. Diformazam konsantrasyonu daha sonra 6l¢iilebilir
ve hiicre i¢i ROS konsantrasyonu ile korele edilebilir (17).

En yaygin kullanilan yontem, tiyobarbitiirik asit (TBA) testi
ile malondialdehit (MDA) seviyesi Ol¢iimiidiir. Bu tetkik-
te, MDA, florometre veya spektrofotometre ile dlgiilebilen
renkli bir madde tireten, TBA ile baglanir. Seminal plazma
MDA seviyeleri spermden 5-10 kat daha yiiksektir ve stan-
dart spektrofotometrelerle 6l¢tim yapilmasint miimkiin kilar.
MDA ol¢iimiiniin klinik 6nemi, infertilite tanili erkeklerde
seminal ROS seviyeleri ile anlaml1 pozitif korelasyonundan
kaynaklanir, Ayrica, in vitro ¢alismalarda, spermin motilite-
si, DNA biitiinliigii ve sperm-oosit flizyonu anormallikleri-
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nin MDA konsantrasyonunda artigla ROS kaynakli oldugu
gosterilmistir (17).

4. SPERM DNA FRAGMANTASYON TESTLERI

Uremeye yardimei tedavi laboratuvarlari icin dnemli bir test
olma potansiyeline sahip olmasina ragmen infertil erkegin
sperm fonksiyon degerlendirmesi igin rutin bir test degildir
ve halen anormal bir DNA biitiinligiinii diizeltecek hicbir
tedavi yoktur (17,18).

4.1. Basit Hiicre Jel Elektroforezi (Comet)

Spermatozoon DNA’sindaki hasarin diizeyinin 6l¢iilme-
sinde kullanilan en yaygin 6lgme yontemlerinden birisidir.
Bu yontem pek c¢ok ¢alismada kullanilan gorsel floresan bir
tekniktir. Notr veya alkali kosullar altinda gerceklestirilen
tek hiicreli jel elektroforezinden olusur. Bu yontemle, birgok
hiicreyi analiz etmek miimkiindiir ve tek ve cift iplik DNA
kirik yiizdeleri kolayca tespit edilebilir, ancak teknik kuru-
lum zahmetlidir, sonuglari analiz etmek i¢in 6zel bir yazilim
gerektirir (18).

4.2, Sperm Kromatin Analizi (SCSA)

Acridin eorange, tek (kirmizi) veya ¢ift sarmalli (yesil) DNA
varliginda farkli bir floresan 6zellige sahip bir metakromatik
boyadir. Test kolay ve hizlidir, ancak gozlemciler arasi 6z-
nellik ve floresanin hizli solmasi ile sinirlidir. SCSA, akridin
orange boyamanin akis sitometrik versiyonudur ve sperm
DNA’nin kirilmaya karsi duyarliligini 6lger ve ¢ok sayida
spermin analizine izin verir. Bununla birlikte, sadece DNA
kirtlmalarina karsi duyarliligr yiiksek olan sperm yiizdesini
verir, ancak tek bir spermdeki DNA hasar1 miktari1 hakkinda
fazla bilgi vermez (19).

4.3. Terminal Deoksiniikleotit Transferaz Aracili
Etiketlemesi (TUNEL)

Bu testin gebelik i¢in, Ozellikle intrauterin inseminasyon
icin yiiksek bir prediktif degeri oldugu bulunmustur. Yiik-
sek prediktif degeri ve test kitinin ticari kullanilabilirligi g6z
ontine alindiginda, TUNEL testi su anda sperm DNA frag-
mantasyonunu 6l¢gmek i¢in 6nerilmektedir (11,17).

4.4. Sperm Kromatin Dispersiyon (Halo) Testi

Halo testi, spermatozoon i¢in tek/cift DNA zincirinde ki-
rilmalariin sayisini kolayca tespit edebilir. Floresan mik-
roskop altinda sperm kromatin dispersiyonu degerlendirilir.
Fragmantasyon igermeyen spermde halo izlenir. Comet tes-
tinde oldugu gibi, kurulum kolay degildir, 6zel yazilim ge-
reklidir ve DNA hasar yiiksek oranda tahmin edilebilir (11).

5. EPIGENETIK YAKLASIM

‘Gen Ustii” anlamina gelen epigenetik kavrami, DNA sekan-
sim1 degistirmeyip DNA, protein ve RNA’larin fonksiyo-
nunun ve regililasyonunun degisimi ile sonuclanan modifi-
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kasyonlart igerir. Epigenetik isaretler olarak adlandirilan bu
degisiklikler; DNA metilasyonu, histon modifikasyonlart,
kromatin yapisinin yeniden diizenlenmesi ve kodlanmayan
RNA’lar ile iligkili mekanizmalar araciligi ile gerceklesir.
Epigenetik isaretler; gen ifade diizeyleri, DNA-protein et-
kilesimleri, hiicresel farklilasma, embriyogenez ve genomik
imprinting gibi hiicresel siireglerin kontroliinde anahtar rol
oynar. Yapilan caligmalarda epigenetik diizenlemelerden
sorumlu olan mekanizmalardaki hatalarin kanser, norolojik
hastaliklar, otoimmiin hastaliklar ve ¢esitli gelisim bozuk-
luklarina yol agtig1 gdsterilmistir (20).

Sperm hiicresinin temel islevi, embriyoya DNA dizisinde
kodlanan paternal genetik mesaji ve epigenetik bilgiyi ilet-
mektir. En iyi gosterilmis epigenetik kalitim mekanizmast,
gen ekspresyonu diizenlemesinde yer alan baskilanmig gen-
lerdeki sitozin kalintilarinin sitozin-guanin dintikleotitlerin-
de geri doniistimlii metilasyonudur. Birgok ¢alisma infertil/
subfertil hastalarda sperm DNA metilasyon paternlerinde,
RNA igerigi ve histon retansiyonunda degisiklikler oldugu-
nu gostermistir. Histon tutulmasindaki degisiklikler sperm
fonksiyonunu iki diizeyde etkileyebilir. Ilk olarak, spermin
fertilizasyon kapasitesinin azalmasma ve spermde DNA
hasarina neden olabilir. Tkincisi, normal embriyo gelisimi
iizerinde etkisi olabilecek gelisimsel genlerin kromatin or-
ganizasyonunu degistirebilir. Aslinda, saglikli erkeklerde
bulunan histona 6zgii dizilim paketlemesinin, subfertiliteli
hastalarda rastgele sperm DNA kromatin dagilimiyla sonug-
landig1 gosterilmistir (2).

5.1. PROTEOMiK, GENOMiK, METABOLOMIK

Gliniimiizde tireme kliniklerinde erkek fertilitesinin rutin
degerlendirmesi semen parametrelerinin incelenmesiyle
siirlidir. Her ne kadar sperm konsantrasyonunun, hareket-
liliginin ve morfolojisinin degerlendirilmesi bazi infertilite
vakalarini agiklasa da, bu parametreler yardimci tireme teda-
visinin (YUT) gebelik sonuglari ile orantili bulunmamustir.
Bu gozlem, erkek infertilitesini ayirt edebilen ve farkli do-
gurganlik tedavilerinin basarisini dngdren molekiiler biyo-
belirtecler geligtirme ihtiyacini vurgulamaktadir (2).

Proteomik, insan {ireme ve dogurganligin arastirilmasinda
yaygin olarak uygulanmis, tireme fizyolojisine yararli bil-
giler saglayan ve basarili bir YUT gebelik icin potansiyel
biyobelirtecleri ve/veya tedavi planlamasinda rol oynayan
proteinlerin tanimlanmasina yol acan, hizla gelisen ve tek-
noloji odakli bir bilimdir (21). Gelisen proteomik teknoloji-
ler ile 6ngoriilen biyobelirtecler klinikte karsiligi dogrulan-
diktan sonra, ELISA gibi daha ucuz ve daha uygulanabilir
testler gelistirmek miimkiin olabilir (2).

Proteomik analizi yliksek verimlilik ve yiiksek hassasiyete
sahip bir yontem olmasina ragmen, proteomik tekniklerin
giinliik klinik pratigine dahil edilmesinde hala agilmasi1 gere-
ken bazi engeller var. Ornegin, biyolojik 6rneklerde albiimin
veya immiinoglobulinler gibi proteinlerin fazlahigi, diisiik
seviyede olan proteinlerin taninmasini engeller. Ayrica pro-
teomik yontemlerinin pahali olmasi da kisitlayict bir diger
faktordiir (21,22).

SONUC

Semen analizi erkek infertilitesinde ilk ve temel test olarak
kullanilmaktadir. Fakat erkek fertilitesinin degerlendirilme-
sinde semen analizi yeterli degildir. Bu nedenle molekiiler
ve hiicresel diizeyde degerlendiren fonksiyonel testler gelis-
tirilmelidir. Gelistirilen testlerin standardizasyonu, etkin ol-
mas1, maliyeti, degerlendirme siiresi, insan giicli 6nemlidir.
Molekiiler biyoloji tekniklerinin ilerlemesi ve bu testlerin
optimizasyonu, erkek infertilitesinin yonetiminde yeni tani
ve tedavi gelistirmelerine yol agacaktir.
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Case Report/Olgu Sunumu

Vertebrobaziler hipoplazi bulunan olguda unilateral vertebral
arter diseksiyonuna bagh beyin sapi enfarktinin radyolojik

bulgulari

Radiological findings of brain stem infarction due to unilateral vertebral
artery dissection in a patient with vertebrobasilar hypoplasia
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Vertebrobaziler sistemin konjenital hipoplazisi oldukca nadir
goriilen fakat ozellikle geng erigskin hasta grubunda posterior
sistem iskemisi ya da enfarktina neden olabilecek 6nemli bir
klinik durumdur. Genellikle semptomatik oldugunda tespit edilen
bu hastaligin tanisinda beyin bilgisayarli tomografi, manyetik
rezonans goriintiileme ve difiizyon goriintiileme yontemlerinden
faydalanilir. Biz bu olguyu nadir goriilen ve klinik olarak énemli
sonuglari olan bu hastaligin radyolojik bulgularinin bilinmesinin
tantya katki saglayacagi diisiincesiyle sunmaktayiz.

Anahtar Kelimeler: Vertebrobaziler hipoplazi, vertebral arter
diseksiyonu, posterior sistem iskemi

GIRiS

Baziler arter hipoplazisi arter ¢apinin normal araligi olan
3-5,5 mm’den daha ince olmasi durumudur. Vertebral arter
hipoplazisinden ise arter ¢apinin 2 mm’den daha az olma-
st durumunda bahsedilir (1). Baziler arter hipoplazisi daha
cok iskemik atak ya da inmeden sonra insidental olarak
saptanir (2,3). Baziler arter hipoplazisine siklikla unilateral
vertebral arter eslik ederken baziler arter hipoplazisi ile bi-
lateral vertebral arter hipoplazisi birlikteligi ¢ok az sayida
bildirilmistir (4).

OLGU SUNUMU

Kirk ii¢ yasinda erkek hasta yiiriime ve konusma bozuklu-
gu ile noroloji poliklinigine bagvurdu. Daha 6nce benzer

ABSTRACT

Congenital hypoplasia of the vertebrobasillar system is a very
rare condition but it is an important clinical condition which may
cause ischemia or infarction of the posterior system especially
in young adult patients. Brain computed tomography, magnetic
resonance imaging, and diffusion imaging are used to diagnose of
this disease which is usually detected when it is symptomatic. We
present this case with the thought that knowing the radiological
findings of this rare disease with clinically important results will
contribute to the diagnosis.

Keywords: Vertebrobasillar hypoplasia, vertebral

dissection, posterior system ischemia

artery

sikayetlerle bagvurdugu saglik merkezinde vertebral arter
diseksiyonu tanisi alan ve tedavi edilen hastanin ndrolojik
muayenesinde bilateral dismetri, solda daha belirgin olan
genis tabanl yiirime bozuklugu ve serebellar dizartri tes-
pit edildi. Bunun tizerine hastaya beyin manyetik rezonans
goriintiileme (MRG), difiizyon goriintilleme ve beyin bil-
gisayarli tomografi (BT) anjiyografi tetkikleri gerceklesti-
rildi. Beyin BT anjiyografi tetkikinde vertebrobaziler arter
hipoplazisine eslik eden sol vertebral arterdeki okliizyonu
ve sol vertebral arterin retrograd dolusu izlendi (Resim 1
ve 2).

Sag vertebral arter kalibrasyonu 1,5 mm, sol vertebral arter
kalibrasyonu 1,7 mm ve baziler arter kalibrasyonu 2,6 mm
Ol¢iildii. Beyin MRG ve diflizyon goriintiilemede ise beyin
sapinda beyin omurilik s1vis1 (BOS) ile izointens olarak T1
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Resim 1. Beyin BT anjiyografi tetkikinde aksiyel kesitte (a) hipoplazik bilateral vertebral arter (siyah ok) ve hipoplazik baziler arter (beyaz
ok) izleniyor. Sagital kesitte (b) hipolazik baziler arter (beyaz ok) izleniyor.

agirlikli serilerde hipointens, T2 agirlikli serilerde hipe-
rintens sinyal dzellikleri ile diflizyon goriintiilerde beyin
parankimine kiyasla difiizyon artis1 izlenen alanlar tespit
edildi. Bu alanlar kronik enfarkta bagli ensefalomalazi sa-
halar1 olarak degerlendirildi (Resim 3).

Resim 2. Boyun BT anjiyografi tetkiki koronal kesitte sag hipopla-
zik vertebral arter (mavi ok), retrograd dolum gosteren sol hipop-
lazik vertebral arter (kirmizi ok) ve sol hipoplazik vertebral arterin
proksimalden dolmadigi (beyaz ok) izleniyor.

Resim 3. Beyin MRG tetkikinde aksiyel T2
agirlikli kesitte (a) ponsta ¢ok sayida hiperin-
tens kronik enfarkta bagli ensefalomalazi sa-
halari (beyaz oklar) ve aksiyel flair kesitinde
(b) ensealomalazi sahalar cevresinde gliozi-
se bagli cevresel hiperintensiteler (beyaz ok-
lar) izleniyor. Ponstaki enfarkt alanlarinin di-
fuzyon goriintilemede ADC haritasinda (c)
hipointens (beyaz ok) ve B600 degerindeki
difuizyon kesitinde (d) hiperintens (siyah ok)
olarak izlenmesi enfarktin kronik oldugunu
gosteriyor.
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TARTISMA

Vertebral arter hipoplazisi prevalansi farkli goriintii-
leme yontemleri ve farkli hasta popiilasyonlar1 bu-
lunan birgok ¢alismada %7 ile %15 arasinda tespit
edilmistir (5,6). Literatiirde her iki vertebral arter ve
baziler arter hipoplazisinin izlendigi olgu sunumlar1
mevcuttur (4). Bizim olgu sunumumuz da bu agidan
literatiire katki saglayacaktir.

Serebellumun ve beyin sapinin ana arteriyel dolagi-
mi posterior sirkiilasyon ad1 verilen vertebrobaziler
sistem tarafindan karsilanmaktadir. Bu sistemdeki
herhangi problem iskemi ya da enfarkt olarak iz-
lenmekte ve bununla ilgili semptomlara neden ol-
maktadir. Dolayisiyla posterior sirkiilasyonda tespit
edilen hipoplaziler iskemi agisindan risk faktoriidiir
(7). Bizim olgumuzda hastada posterior sirkiilasyon
tarafindan beslenen ponsta, enfarkta bagli olarak
yiirime bozuklugu, dizartri gibi klinik bulgular iz-
lenmektedir. Bu bulgular iskemi aninda tespit edilip
uygun tedavi ile gerileyebilecegi gibi olgumuzda da
izlenen ilk atakta enfarktiis gelisimi ve sekel olarak
karsimiza ¢ikabilmektedir.

Vertebral arter diseksiyonu arter intimasinda olusan
yirtik ve bu yirtiktan arteriyel kan akiminin ilerleye-
rek gercek arter liimenini daraltmasi ya da tikamast
ile olusur. Genel insidansi 100.000°de 1-1,5 olarak
gosterilmekle birlikte 6zellikle geng erigkinlerde
iskemi ve inmenin 6dnemli bir nedenidir (8). Bizim
olgumuzda altta yatan vertebrobaziller hipoplaziye
eslik eden sol vertebral arter diseksiyonunun ge-
lismis olmasi tablonun agir seyretmesine ve beyin
sap1 enfarktinin olugmasina neden olmustur. Tanida
kateter anjiyografi ve/veya BT anjiyografiden fayda-
lanilabilir. Olgumuzda BT anjiyografi tetkikinde sol
vertebral arterin dolmadig1 ve distal kesimin kont-
ralateral vertebral arterden retrograd olarak doldugu
anlasiimistir.

Posterior sistem iskemi ya da enfarktlar1 klinik ola-
rak tespit edildikten sonra diffiizyon goriintiileme
yontemi ile tani kesinlestirilebilir. Beyin MRG ve
diffiizyon goriintiilleme yontemi enfarkt alanini ve
enfarktin evresini ortaya koymada oldukga faydali
yontemlerdir. Bizim olgumuzda ponsta kronik en-
farktin neden oldugu ensefalomalazi sahalarinda
diffizyon agirlikli goriintiilerde beyin parankimi-
ne gore diffiizyon artist izlenmis ve beyin MRG de
ponstaki kronik degisiklikler tespit edilmistir.

SONUC

Vertebrobaziler sistem hipoplazisi ve vertebral arter
diseksiyonu olduk¢a nadir goriilen fakat ozellikle
geng hastalarda posterior sirkiilasyon iskemi ya da

enfarkt gelisiminden sorumlu oldugu bildirilmis kli-
nik durumlardir. Bu nedenle posterior sistem iskemi
bulgular1 olan gen¢ hastalarda bu klinik durumlar
ayirict tanida digiiniilmelidir.

MADDI DESTEK VE CIKAR iLISKisi

Calismay1 maddi olarak destekleyen kisi/kurulus
yoktur ve yazarlarin herhangi bir ¢ikara dayal
iligkisi yoktur.

Etik Durum: Goriintilerin kullanilmasi igin kurum
onay1 alimmustir.
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Hemodiyaliz hastasinda asemptomatik retroperitoneal kanama: olgu

sunumu
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ABSTRACT

Hemostasis is deteriorated in patients with end-stage chronic
kidney disease and dialysis. Therefore, these patients tend to
bleed. Spontaneous retroperitoneal hemorrhage almost always
occurs with obvious clinical symptoms and findings. Here we
aimed to present our patient with SRH whose course was in an
atypical fashion.

Keywords: Hemodialysis patient, retroperitoneal hemorrhage,
case

INTRODUCTION

Retroperitoneal hemorrhage almost always reveals serious
clinical status owing to loose of a large volume of blood
into the retroperitoneum (1). Here we present a hemodi-
alysis patient who had a serious anemia in consequence of
retroperitoneal hemorrhage despite lack of symptoms.

CASE

Forty-seven year-old female counseled to nephrology out-
patient polyclinics because of serious anemia. The patient
had a medical history of diabetic nephropathy, atheroscle-
rotic cardiovascular disease, hypertension and was recei-
ving a hemodialysis program of 3 sessions per week with
standard heparin for 6 years. The patient had received eryt-
hrocyte replacement treatment two times because of low
levels of hemoglobin, however, gradual fall in hemoglobin
levels remained (Figure 1). Patient’s physical examination
revealed paleness, a mild tachycardia (about 105-110 beat
per minute), a functioning left brachiocephalic A-V fistula

0z

Son dénem kronik bobrek hastalari ve diyaliz hastalarinda
hemostaz bozulmustur. Bundan dolayr bu hastalar kanamaya
meyillidir. Spontan retroperitoneal kanamalar genellikle giiriiltiilii
ciddi klinik semptom ve bulgular ile tani alir. intermittan
hemodiyaliz tedavisi sirasinda ortaya c¢ikan asemptomatik
retroperitoneal kanamali olgumuzu atipik seyri nedeniyle
sunmay1 uygun gordiik.

Anahtar Kelimeler: Hemodiyaliz hastalari, retroperitoneal
kanama, olgu

and no bruise or rectal bleeding findings.

Some of recent laboratory results are noted as; white blood
cells: 4600/mm3, platelet: 266000/mm3, glucose: 96 mg/
dL, urea: 148 mg/dL, creatinine: 4,8 mg/dL, ferritin: 1327
ng/mL, Vitamin B12: 680 pg/mL, folic acid: 7,8 ng/mL,
INR: 1,12, PT: 13 sec, aPTT: 29 sec. and bleeding time: 6
minute. Hemoglobine change is depicted as;

Ultrasound imaging defined a heterogenous smooth tissue
mass at the paracolic level of the ascendant colon. Compu-
ted tomography imaging described a right-iliac fossa-sided
an 8x6x4 cm retroperitoneal hematoma (Figure 2). Beca-
use of the high risk of developing ischemic cardiac event
two unit ES transfusion administered. On the other hand,
endoscopic screening was performed for gastrointestinal
bleeding, and malignancy and found grade-I internal he-
morrhoid, otherwise normal.

A heparin-free hemodialysis program administered. In the
following days hemoglobin decrement not occurred. Cont-
rol imaging revealed resolution of hematoma. We aimed to
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Figure 1. Hemoglobin changes in the follow-up before and after heparin cessation

Figure 2. Computed tomography demonstrates right iliac fossa located hematoma

remark spontaneous retroperitoneal hemorrhage may cause
serious anemia despite lack of symptoms of hemorrhage in
hemodialysis patients.

DISCUSSION

Spontaneous retroperitoneal hemorrhage is a life-threate-
ning state that can occur in the absence of trauma or pre-
cipitating factors such as organ cysts or vascular abnor-
malities. The clinical features of hemorrhage are various
and almost always abdominal or back pain accompany.
Hypovolemic condition with low levels of hemoglobin of-
ten occurs and require administration of red blood cells.
Surgical intervention is rarely urgent (1-3). Herein, we pre-
sent a patient with asymptomatic SRH who is undergoing
a hemodialysis program of three times per-week with stan-
dard heparin.

The incidence of SRH in hemodialysis patients is unk-
nown, however, previous case report series revealed the
fact that anticoagulant (warfarin, heparin and derivative

substances, anti thrombin, factor Xa inhibitors ) and an-
tiplatelet drugs can facilitate retroperitoneal bleeding in
hemodialysis patients, as well as with those with no kidney
failure. Heparin administration in hemodialysis patients is
mandatory to prevent coagulation in the dialyzers. Despite
the wide use of heparin in hemodialysis field, an associated
between heparin use and SRH has not been examined in
depth. Published cases and fewer reviews have underlined
anticoagulant and/or antiplatelet plus heparin use rather
than heparin use solely. Our case has no history of recent
anticoagulant and antiplatelet use and normal aPTT values
excluded heparin overdose (1-3).

SRH cases present with non-specific and variable clinical
features and diagnosis may delay. Sudden bleeding into the
retroperitoneal space causes abdominal pain, back pain,
nausea, vomiting. More serious clinical findings; abdomi-
nal distention, hypotension, tachycardia, groin, abdomino-
pelvic discomfort and swelling, paralysis due to femoral
nerve compression depend on the severity of the bleeding
(1-3).
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In the pathophysiology and pathogenesis of SRH, it has
been suggested that diffuse occult vasculopathy and arte-
riosclerosis of small vessels in the retroperitoneum enable
them to rupture. Substantially, hemodialysis patients inhe-
rently have some risk factors for SRH such as diabetes mel-
litus, hypertension, the elderly, vasculitis, uremic state that
enhance vascular damage. At the same time, anticoagulant/
antiplatelet drugs use tend these patients to bleed. Howe-
ver asymptomatic retroperitoneal bleeding/hematoma is an
unusual entity, it is possible that a trace of blood leakage
can occur during intermittent hemodialysis sessions due to
heparin administration, and may result in serious anemia in
time, as well as occurred in our patient (1,2).

SRH diagnosed on the complaint of the patient during the
investigation. Plain abdomino-pelvic radiography occasi-
onally reveals loss of psoas shadow, because of low sen-
sitivity and specificity. Despite, ultrasound and computed
tomography (CT) are the good choices in the detection of
retroperitoneal hemorrhage, as abdominal fluid and abnor-
mal soft tissue mass, respectively. Besides, CT angiog-
raphy may demonstrate the site of bleed, and provide addi-
tional information in hemodynamically unstable patients.
Magnetic resonance imaging capable to detect retroperi-
toneal hematoma, but it is commonly reserved for other
complication of hemorrhage such as neural compression,
and is not commonly needed (2,3).

The conservative treatment of SRH involves close moni-
toring of vital signs (preferred in an intensive care unit),
fluid and blood products replacement. Besides, precipita-
ting factors such as the coagulopathy and uremic state in
renal failure must be corrected. Surgical exploration/inter-
vention rarely is required, especially in hemodynamically
unstable patients (1-3).

In conclusion; hemodialysis patients have many risk fac-
tors for retroperitoneal bleeding. A clinician must be aware
of SRH particularly in the elderly, diabetic, hypertensive
patients with undergoing hemodialysis treatment with anti-
coagulant drugs. Radiologic imaging should be considered
in the case of sudden hemoglobin fall or refractory anemia,
whether have or not bleeding symptoms.
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Diyabetik bir hastada her ?orme kaybi diyabete bagh degildir:
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In a diabetic patient, each vision loss (s not dependent on diabetes: case
report, giant suprasellar mass, meningioma
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Diyabet cagimizin salgin hastalig olarak kabul edilmekte ve tiim
diinyada prevalansi hizla artmaktadir. Diyabet pek ¢ok hastaligin
ve olumsuz durumun gelismesinde yatkinlik olusturmaktadir.
Diyabetik retinopati orta ve ileri yasta gérme azligi yapan
en Onemli nedenlerdendir; gelismis tlkelerde 3’lincii korlik
nedenidir. Ancak diyabetik retinopati disinda da yavas gelisen
gorme kaybinin bircok nedeni vardir. Yavas gelisen gorme
kayiplar1 en sik katarakt, géz kusurlari, seker hastaligi, yasa bagh
sart nokta hastaligi gibi durumlara bagldir. G6z tansiyonunun ani
yiikselmesi, g6z enfeksiyonu gibi durumlar da agri ile birlikte kalict
gorme kaybina yol agabilir. Birgok norolojik hastalikta da gérme
ile ilgili yakinmalar ortaya ¢ikabilmektedir. Bunlar arasinda optik
ndrit, gdz siniri damarinin tikanmasi, g6z siniri tiimdrleri, hipofiz
bezi tiimorleri, beyin damar tikanikliklart ve genetik hastaliklar
gibi nedenler vardir. Endokrinoloji poliklinigimize diyabet takibi
icin basvuran 5 yildir tam gorme kaybi olan ancak tetkiklerinde
dev suprasellar kitle tespit edilen ve sonrasinda menenjiom tanisi
koydugumuz olguyu sunuyoruz.

Anahtar Kelimeler: Diyabetik hasta, gérme kaybi, suprasellar
kitle, menenjiom vaka sunumu

GiRiS

Diabetes mellitus (DM) ¢agimizin salgin hastaligi olarak ka-
bul edilmekte ve tiim diinyada prevalansi hizla artmaktadir.
Diyabet hastalarin biiylik cogunlugunu tip 1 (%10-15) ve
tip 2 DM (%75-80) olusturmakta, diger spesifik diyabet tip-
leri de %5-10"luk kismini olusturmaktadir (1,2).

Diyabetik retinopati (DRP) tip 1 DM’de (%40) tip 2’ye
(%20) gore cok daha sik goriilmektedir. Hastaligin siiresi

ABSTRACT

Diabetes is considered an epidemic of our age and the prevalence
of the whole world is rapidly increasing. Diabetes is predisposing
to the development of many diseases and adverse events. Diabetic
retinopathy is the most important cause of blindness in middle
and advanced age; is the third cause of blindness in developed
countries. However, there are many reasons for slow vision loss
other than diabetic retinopathy. Slow-developing visual loss is
most often due to cataracts, eye defects, diabetes, age-related
yellow spot disease. Sudden elevation of eye pressure, such as eye
infection, can also cause permanent visual loss with pain. In many
neurological diseases, complaints about vision can occur. These
include optic neuritis, blockage of the optic nerve, ocular neural
tumors, pituitary gland tumors, cerebral vascular occlusions and
genetic diseases. We present to our endocrinology outpatient clinic
a case of complete loss of vision for 5 years, but a giant suprasellar
mass is detected in the examination and a diagnosis of meningioma
after that.

Keywords: Diabetic patient, visual loss,

meningioma case report

suprasellar mass,

en Onemli risk faktoriidiir. Tip 1 diyabette 10 yilin sonun-
da DRP insidans1 %50, 30 yilin sonunda ise %90°dir. Tip 2
diyabetik hastalarda tani sirasinda DRP siklig1 %5 iken, 20
yilin sonunda bu oran %60 civarindadir (3). Tip 2 DM’de
tan1 aninda retinopati geligmis olabileceginden oftalmoloji
konstiltasyonu onerilir. DRP orta ve ileri yasta gérme azlig1
yapan en dnemli nedenlerdendir; geligmis iilkelerde 3’iincii
korliik nedenidir. Ancak DRP disinda da yavas gelisen gor-
me kaybinin bircok nedeni vardir.
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Yavas geligen gérme kayiplari en sik katarakt, goz kusurlari,
seker hastalig1, yasa bagli sar1 nokta hastaligi gibi durumlara
baglhidir. Goz tansiyonunun ani yiikselmesi, goz enfeksiyo-
nu gibi durumlar da agn ile birlikte kalic1 gérme kaybina
yol agabilir. Birgok norolojik hastalikta da gorme ile ilgili
yakinmalar ortaya ¢ikabilmektedir. Bunlar arasinda optik
ndrit, gdz siniri damarmnin tikanmasi, géz siniri timorleri,
hipofiz bezi tiimorleri, beyin damar tikanikliklar1 ve gene-
tik hastaliklar gibi nedenler vardir. Oldukea farkli norolojik
hastaliklarin benzer yakinmalar olusturmasi nedeni ile bula-
nik gérme yakinmasi olan hastalarin ayrmntili bir ndrolojik
degerlendirmeden ge¢cmeleri gerekebilmektedir.

Menenjiomlar genellikle yavas ve i¢ce dogru biiyiiyen tii-
morlerdir. Dolayistyla, herhangi bir belirti ortaya ¢ikmadan
once tiimor 6nemli biiyiikliiklere ulasabilmektedir (4). Orta-
ya ¢ikan belirtiler genellikle tiimoriin yerine ve bilylikligii-
ne baglidir. Bu belirtiler genellikle biiyiiyen tiimériin beyin
tizerinde olusturdugu basing ile ilgili olarak bag agrist ve bir
kol veya bacakta kuvvet kaybidir. Bunun yani sira havale
gecirme, kisilik degisiklikleri veya gérme sorunlart da or-
taya c¢ikabilir. Kol ve bacaklarda kuvvet kayb1 veya duyu
kayb1 omurilik menenjiomlarinin en sik rastlanan belirtile-
ridir (5-7).

Endokrinoloji poliklinigimize diyabet takibi i¢in basvuran
5 yildir tam gérme kaybi olan ancak tetkiklerinde dev sup-
rasellar kitle, menenjiom tanis1 koydugumuz olguyu sunu-
yoruz.

OLGU

Tip 2 DM tanili 78 yasinda kadin hastanin son on giindiir
ishal, halsizlik gikayetleri olmasi iizerine dis merkezde 4
sekerleri diismeyince kan sekeri regiilasyon, ishal tanisiyla
endokrin servisine yatirildi. Hastanin anamnezinde mevcut
sikayetlerine ek olarak son 5 yildir gérme kayb1 oldugu, dis
merkezde gdrme kaybinin diyabete bagli oldugunun sdylen-
idi, hipertansiyon (HT) ve astim nedeniyle takipli oldugu,
katarakt nedeniyle opere oldugu, kolesistektomi gegirdigi
ogrenildi. Fizik muayenesinde Tansiyon arteriyel 130/80
mm/Hg, nabiz 86/dk, boy 164 cm, agirlik 94 kg olarak sap-
tandi. Yapilan tetkiklerinde HBA1C %10, aclik kan sekeri
148 mg/dl saptandi. Tiroid stimiilan hormon (TSH) 0,01
mlU/ml, serbest T3 (ST3) 1,56 pg/ml, serbest T4 (ST4) 0,6
ng/dl saptandi. Cekilen tiroid ultrasonografisinde tiroid ope-
rasyona sekonder izlenmedi, operasyon lojunda rezidii-niiks
saptanmadi.

Hastanin tiroid bezi olmadigindan hastada ST3-ST4 diisiik,
TSH ytiksekligi olmasini beklerken tetkiklerde TSH baskilt
saptaninca laboratuvar hatasi diistiniilerek tiroid fonksiyon
testleri tekrarlandi. Ancak tekrar TSH baskili, ST3 dusiik,
ST4 diisiik olarak saptanmasi iizerine hastaya hipofiz pane-
li bakildi. Folikiil stimiile edici hormon 0,2 mIU/ml, lutei-
nizan hormon 0,06 mIU/ml olarak saptandi. Hipofiz hor-
monlarinda diisiikliik saptanan hastaya Synacten uyari testi
yapildi, kortizol 20 mg/dl saptandi. Adrenal aksta patoloji
diistiniilmedi. Hasta g6z konsiiltasyonu ile incelendiginde
retinada nadir mikroanevrizmalarin oldugu, gérme alan1 ya-
pacak retinal bir hadisenin olmadig1, bitemporal gérme alan
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kaybi varligt séylendi. Bunun {izerine hastaya hipofiz man-
yetik rezonans goriintiileme (MRG) c¢ekildi. “Hipofiz bezi
diizeyinden baslay1p, sellar-suprasellar alana uzanim goste-
ren, frontal alana da uzanan yaklasik 3x4,5 cm ebatli, dural
tabanli, postkontrast seride homojen kontrastlanan lezyon
dikkati ¢ekmektedir (menenjiom?) Lezyon ile bilateral ICA,
optik sinir optik kiazma invaze goriinimdedir. Hipofiz nor-
mal boyutlarda ve homojen yapidadir. Hipofiz iist konturu
diizgiindiir. Stalk orta hattadir” seklinde raporlandi. Bunun
iizerine hasta beyin cerrahisine yonlendirildi.

TARTISMA

Menenjiomlar, 100.000 kisi-sene’de 4,4 oran ile en sik gorii-
len intrakraniyel tiimorlerden biridir. Diger bir deyimle tiim
intrakranyal tiimorlerin %13-26’sm1 olusturmaktadirlar (8).
Ancak otopsi serilerinde daha yiiksek oranlar bildirilmistir
(9,10). Beynin primer (kendinden kaynaklanan) timdrleri
arasinda %341 menenjiomlardir. Kadinlarda goériilme sik-
1181 2 kat yiiksektir. Yas arttikga goriilme siklig1 artar, 30-70
yaslar1 arasinda en sik goriiliir. Kesin olarak bilinmemekle
birlikte, iyonize radyasyon, kafa travmasi, hormonlar ve di-
ger reseptor baglayici yerler ile genetik faktorlerin rol oyna-
dig1 kabul edilmektedir (11).

Menenjiom bulundugu yere gore farkli semptomlara neden
olabilir. Hipofiz ve adrenal yetmezlik gibi kan basinci var-
yasyonlari ile prezente olabilir. Sekonder kombine hipofiz
hormon eksikligine (hipokortizolemi, hiperprolaktinemi,
diisiik serbest tiroksin) neden olup, gérme keskinliginde
azalma yapabilir (12).

Optik kiazmada aksonlar nazalde ve temporalde retina
gangliyon hiicrelerinden ayrildiktan sonra, nazal retinal
lifler kontralateral optik sisteme kiazmadan gegerken tem-
poral retinal lifler lateral kiyazma vasitasiyla ipsilateral
optik sisteme akmaktadir. Kiazmanin sikistirilmast veya
infiltrasyonu degisik sekillerde gorme alani kaybina neden
olabilmektedir. Hipofiz tiimérii veya suprasellar kitle optik
kiazmada farkli konumlarda bulunabilir. Gérme alan defekt-
leri kiazmanin 6n agisi, govde, arka agisi veya lateralindeki
lezyonlara bagli olugsmaktadir. Gérme alani defektlerinin tii-
more bagli optik kiyazmanin kan akiminin etkilenmesi veya
dogrudan kitle tarafindan sikistirilmasi sebebiyle olustugu
diistiniilmektedir. Timor genellikle baslangigta optik kiaz-
may1 sikistirarak bitemporal hemianopsiye neden olmakta-
dir (13). Goz klinigine gdrme azalmasi yada gorme kaybi ile
bagvuran hastalara mutlaka gérme alan1 testi uygulanmasi
gerekmektedir ve bu hastalarda tek tarafli yada herhangi bir
defekt saptandiginda hipofiz makroadenomdan ya da supra-
sellar kitleden siiphelenmeli, noroloji konsiiltasyonu 6neril-
melidir. Bu sekilde erken tedavi ve muhtemel cerrahi sonrasi
gorme alan1 iyilesmesi elde edilebilir.

Menenjiomlar sellar kitlelerin yaklasik %1 ini olusturur. Hi-
pofiz adenomlarint taklit edebilmelerine ragmen, daha vas-
kiilarize ve invazivdirler. En sik goriilen semptomlar gérme
bozuklugu (%58) ve bas agrist (%16) olmaktadir. Yiizde 12
kadar1 tesadiifi olarak saptanmaktadir, ortalama semptom
stiresi 13 aydir. Hiperprolaktinemi %36 vakada goriilebi-
lir. Radyologlar menenjiom ve hipofiz adenomu ayirmakta
giicliik cekebilirler. Sellar/suprasellar menenjiomlar tiim
menenjiomlarin %4’tinii olusturur. Sellar/suprasellar me-
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nenjiomlar kadinlarda daha yiiksek oranda goriiliirler. Tani,
yaklagik 2/3’iinde radyolog tarafindan konulmaktadir. Preo-
peratif olarak bu tiimérleri adenomlardan ayirt etmek ¢ok da
kolay degildir (14).

Menenjiomlar genellikle beynin digbiikey bolgesinde yay-
gin olarak goriilen benign tiimoérlerdir (15). Hipofiz adeno-
munu taklit eden suprasellar genislemeli sellar menenjiom
nadir bir durumdur (16). MRG’da menenjiomlar parlak, ho-
mojen bir dagilim gostererek hipofiz adenomlarindan ayirt
edilebilirler (17). Ancak, bazi menenjiomlar, hipofiz ade-
nomundan ayirt edilmesi gereken sellar menenjiomlar, bir
adenomunkine benzer sekilde heterojen bir gelisim ile de
goriilebildiginden radyolojik olarak ayrimi zordur. Karak-
teristik bir marjinal dural kalinlasma olan dural kuyrugun
varligi, sellar menenjiomu hipofiz adenomundan ayirmada
yardimcet olabilir.

Bizim olgumuzda da diyabet nedeniyle takip edilen hastada
gorme bozuklugu diyabete baglandigindan ileri arastirma
yapilmamig ve menenjiom aslinda bulgu verdigi halde geg
fark edilmistir.

Sonug olarak; her gérme alan1 bozuk olan hastada bu du-
rumun mutlaka diyabete bagli olmayabilecegi, altta yatan
farkli patolojilerin de olabilecegi akilda tutulmalidir.

MADDI DESTEK VE CIKAR iLiSKisi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayali bir iliskisi yoktur.
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oz

Kirim-Kongo kanamali atesi Bunyaviridae ailesinden Nairovirus
cinsinin neden oldugu bir zoonotik enfeksiyon hastaligidir.
Hastaligin etkeni olan virus Hyalomma cinsi kenelerin
tutunmasi, enfekte hayvanin kan ve viicut sivilariyla temas
veya enfekte hastanin kan veya viicut sivilari ile temas sonucu
bulasabilir. Zona, diger adiyla herpes zoster, duyusal ganglion
icindeki endojen latent varisella zoster viriisii enfeksiyonunun
reaktivasyonu sonucunda gelisen rekiirren enfeksiyondur. Zonaya
bagli olarak trigeminal sinirin oftalmik dalinin tutulmasi oftalmik
zona (herpes zoster oftalmikus) olarak isimlendirilir ve ciddi bir
komplikasyondur. Bu yazida, Cankirt ilinden gelen 27 yasinda
bir erkek hastada Kirim-Kongo kanamali ates ile oftalmik zona
birlikteligi sunulmustur.

Anahtar Kelimeler: Kirim-Kongo Kanamali Ates, herpes zoster
oftalmikus, koenfeksiyon

GiRiS

Kirm-Kongo kanamali atesi (KKKA) ilk kez Kirim’da
1944 yilinda goriilmiistiir. Daha sonra 1956’da Kongo’da
saptanan hastaligin da Kirim’dakine benzedigi anlasilinca
hastalik Kirim-Kongo kanamali atesi olarak isimlendiril-
mistir (1,2). KKKA iilkemizde bazi bolgelerde endemik
olarak goriilmektedir. Herpes zoster oftalmikus, varicella
zoster viriisiin trigeminal sinirin oftalmik dalin1 tutmasi
sonucunda geligen bir komplikasyondur. Periorbital alani
iceren vezikiiler dokiintii, goz kapaginda édem goriilebi-
lir (3,4). Bu yazida klinigimizde takip edilen KKKA tanis1
konulan bir olguda es zamanli olarak gelisen herpes zoster
oftalmikus klinik tablosu sunuldu.

ABSTRACT

Crimean-Congo haemorrhagic fever is a zoonotic infectious
disease caused by the genus Nairovirus in the Bunyaviridae
family. The virus that is the causative agent of the disease can
be transmitted by contact with the infected animal’s blood and
body fluids or by contact with the infected patient’s blood or body
fluids. Zona, also known as herpes zoster, is a recurrent infection
caused by reactivation of endogenous latent varicella zoster virus
infection in the sensory ganglion. The retention of the ophthalmic
branch of the trigeminal nerve, depending on the zone, is called
an ophthalmic shingles (herpes zoster ophthalmicus) and is a
serious complication. In this article, a 27-year-old male patient
from the province of Cankiri is presented with Crimean Congo
hemorrhagic fever and ophthalmic shingles.

Keywords: Crimean-Congo Hemorrhagic Fever, herpes zoster
ophthalmicus, co-infection

OoLGU

Yirmi yedi yasinda erkek hasta Cankir1 iline seyahati es-
nasinda sirtinda kene oldugunu fark etmis, kene yakini ta-
rafindan ¢ikarilmis. Kene temasindan dort giin sonra ates,
lislime,titreme olmus. Kene temasindan yedi giin sonra ya-
pilan tetkiklerinde 16kosit say1s1 2300/mm?, trombosit say1-
s1 81.000/mm?, AST 82 U/L olan hasta KKKA 6n tanistyla
klinigimize sevk edilmis. Anamnezinden ates, bogaz agrisi,
oOkstiriik, bag agris1 ve ishal yakinmalarinin oldugu 6grenil-
di. Ozgegmisinde dzellik yoktu. Fizik muayenesinde viicut
sicakligl 37,4 °C, genel durumu iyi, bilinci agikt1. Bilate-
ral konjonktival kanamast mevcuttu. Diger sistem muaye-
neleri dogaldi, Petesi, purpura ve gastrointestinal kanama
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semptomlar1 (hematemez ve melena) yoktu. KKKA 6n ta-
nisiyla hasta izole odaya alindi, ishaline yonelik hidrasyon
tedavisi baslandi. Digk1 mikroskopisinde 16kosit, eritrosit
ve parazit goriilmedi. Konjonktivalarda kizariklik i¢in goz
hastaliklarina danisilan hastada bilateral konjonktivalarda
temporalde 1 mm’ lik minimal konjonktival hemoraji sap-
tandi, 6n segment yapilar1 ve fundus dogal olarak belir-
lendi, suni géz damlasi onerildi. KKKA tanisina yonelik
Viroloji referans laboratuvarindan KKKA polimeraz zincir
reaksiyonu (PZR) ve KKKA-IgM ELISA testleri istendi.
Takipleri esnasinda trombosit sayist 64.000/mm?, 16kosit
sayist 1490/mm?, AST: 249 U/L, ALT 326 U/L olarak sap-
tandi. HbsAg, Anti-HCV ve HAV-IgM negatif olarak rapor
edildi. Yatisinin ii¢iincii glinii sol g6z kapaginda 6dem ve
vezikiiler lezyon gelisti (Resim 1). Dermatoloji klinigine

Resim 1. Tedavi Oncesi sag g6z kapaginda zona oftalmikus ile
uyumlu vezikiler lezyonlar

danisilan hastada herpes zoster oftalmikus diisiiniildii. Po-
vidon iyot ile atugsman ve mupirosin pomad Onerildi. Her-
pes zoster oftalmikus icin valasiklovir tablet 1000 mg 3x1
tablet yedi giin baglandi. KKKA-PZR i ve KKKA-IgM
testleri pozitif sonucu pozitif olarak raporlandi, yatiginin
yedinci giliniinde atesi olmadi, sol goz kapagindaki 6dem
ve vezikiiler lezyonlar kurutlandi (Resim 2). Laboratu-
var testlerinde; 16kosit sayis1 4170/mm?, trombosit sayisi
97.000/mm?® AST 69 U/L, ALT 219 U/L idi. Hasta kontrole
gelmek iizere taburcu edildi.

Resim 2. Tedavinin 4. giinu sag g6z kapadindaki kurutlanma ve
6demde azalma

TARTISMA

KKKA, Afrika, Asya, Dogu Avrupa ve Orta Dogu’da ta-
mimlanmis, siklikla kene tutunmasi ile bulasan, zoonotik
viral bir enfeksiyondur (2). Ulkemizden bildirilen olgular
en ¢ok Tokat, Sivas, Yozgat, Cankiri, Amasya ve Corum
olmak iizere, Karadeniz Bélgesinin i¢ kesimlerinde ve Ig
ve Dogu Anadolu Bélgelerinin kuzey kesimlerini kapsayan
bolgelerde siklikla ilkbahar ve yaz aylarinda goriiliir (5).
KKKA etkeni Bunyaviridae ailesindeki Nairovirus cinsin-
de yer alan tek iplikli bir RNA viriisiidiir. Hastaliga baglh
bildirilen 6liim oranlar1 %3-30 arasinda degismektedir. Ul-
kemizde ilk kez 2002’de bildirilen olgudan sonra 2009 y1l1
Eyliil ayina kadar toplam 4435 hasta ve 217 6liim (morta-
lite oran1 %5) bildirilmistir (2,6).

Hastalik en sik enfekte kenelerin tutunmasi ile bulasir,
bunun disinda direkt hastalikli hayvanin viicut sekresyon-
lar1 ile temasla, hasta kisinin kan ve viicut sekresyonlari
ile temasla da nozokomiyal bulasta goriilebilir. Biiyiikbag
evcil hayvanlar, sigirlar ve koyunlar kenenin taginmasin-
da 6nemli rol oynar. Endemik bolgelerde yasayan tarim ve
hayvancilikla ugrasan kigiler KKKA yoniinden yiiksek risk
tasirlar (2,5,7). Sundugumuz hastada KKKA agisindan en-
demik illerden olan Cankirt iline seyahat ve kene tutunma-
s1 Oykiisii mevcuttu.

Kene tutunmasina bagli KKKA olgularinda inkiibasyon
stiresi 1-3 giin arasinda degisir, en fazla 12 giindiir. Bu siire
enfekte kan, viicut sivisi veya diger dokulara dogrudan te-
mas yoluyla bulagsmada ise 5-13 giin arasinda degisir (2,8).
Sundugumuz olguda inkiibasyon siiresi 4 giin idi. Hastalik-
ta goriilen baslica semptomlar; yiiksek ates, bas agrisi, hal-
sizlik, istahsizlik ve yaygm eklem agrilaridir. Hastalarda
burun kanamasi, mide kanamasi, beyin kanamasi, hema-
temez, melena, petesi, purpura goriilebilir (2,7). Sundugu-
muz olguda ates bogaz agrisi, halsizlik, oksiiriik, bas agrist
ve ishal yakinmalar1t mevcuttu. Aktif kanamasi, petesi ve
purpurasi yoktu. KKKA tanisinda en sik tercih edilen yon-
temler, real time polimeraz zincir reaksiyonu (RT-PZR)
yontemi ile KKKA viriislin arastirilmasi, viriise karsi olu-
san IgM ve IgG tipi antikorlarin ELISA yontemiyle saptan-
masidir. ELISA yontemiyle IgM sinifindan antikorlar1 5-6
giin ve IgG smifindan antikorlar1 7-10 giinde saptanabilir
(2,9). Sundugumuz olguda KKK A RT-PZR ve KKKA-IgM
testleri pozitif olarak belirlendi.

KKKA tedavisinde destek tedavisi esastir. Destek tedavisi
amaciyla, taze donmus plazma ve trombosit siispansiyonu
verilebilir. Antiviral ila¢ olarak ribavirin tedavisi prehe-
morajik donemde viral replikasyonu baskilamak amaciy-
la verilebilir (2,5,7). Sundugumuz olguda aktif kanamasi
olmadigindan ve izlem sirasinda trombosit sayisinda artig
oldugundan destek tedavisi ve ribavirin tedavisi uygulan-
madi.

Zona, olarak da bilinen herpes zoster, duyusal ganglion
icindeki endojen latent VZV enfeksiyonunun agir travma,
stres, yiiksek atesle seyreden enfeksiyonlar gibi durumlar-
da reaktivasyonu sonucu geligen klinik tablodur. Hastaligin
bu klinik formu, genellikle sinirlt bir dermatom bolgesinde
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dagilim gosteren agrili, genellikle tek tarafli vezikiiler do-
kiintii ile karakterizedir (3).

Herpes zoster oftalmikus (HZO), zonaya bagli olarak ge-
lisen ciddi gérme kaybina neden olabilen bir durum olup
trigeminal sinirin oftalmik dalinin tutulmasi sonucu gelisir.
HZO’un komplike herpes zoster enfeksiyonlarindaki insi-
dans1 %8-56 arasinda degisir. Trigeminal sinirin ilk boli-
miinde yer alan frontal dalda en sik goriiliir ve hastalarin
%350-72’sinde dogrudan okiiler tutulum saptanabilir (3,4).

Herpes zoster oftalmikusta akut sendrom genellikle bas ag-
r1s1, halsizlik ve ates prodromu ile baslar; Etkilenen goz,
alin ve bagin iist kisminda tek tarafli agr1 veya hipestezi,
prodromdan dnce veya prodromu takiben goriilebilir. Tri-
geminal dermatom boyunca vezikiiler dokiintii baslangict
ile birlikte hiperemik konjonktivit, episklerit ve goz kapa-
ginda sarkma goriilebilir (3). Yiiziin bir yarisinda periorbi-
tal alani i¢ine alan ve sacli deri verteksine kadar uzanabilen
vezikiiler dokiintl ile birlikte 6zellikle goz kapaklarinda
belirgin 6dem gozlenir (4). Ayrica burun iizerinde ve yan
kisimlarinda vezikiiler lezyonlar herpes zoster oftalmikus
ile iligkili olup Hutchinson isareti olarak bilinir. Yiiziin bu
bolgesindeki lezyonlar, trigeminal sinirin nazoseriyer da-
linin tutulumu sonucu gelisir ve goz tutulumunun 6nemli
bir belirtisidir. Komplikasyon olarak konjonktivit, keratit,
iritis, retinit, tiveit gelisebilir (3). Sundugumuz olguda goz
kapagi tutulumu ve konjonktivit meveuttu. HZO’da erken
tani, ilerleyici kornea tutulumunu ve olas1 gérme kaybini
onlemek i¢in olduk¢a Onemlidir. HZO tedavisinde VZV
replikasyonunu baskilamak i¢in antiviral tedavi (asiklovir,
valasiklovir veya famsiklovir) baslanmalidir. Inflamatuar
yanit1 azaltmak ve immiin keratit ve iritis gelisimini kont-
rol etmek i¢in de topikal steroid damlalar1 kullanilabilir
(3,4). Sundugumuz olguda valasiklovir tedavisi baslandi
ve topikal tedavi uygulandi. Tedavinin yedinci giliniinde
hastanin vezikiiler lezyonlari diizeldi.

Benbir ve ark. (10) 51 yasinda erkek hastada internal karo-
tis arterde vaskiilite yol acan oftalmik zona bildirmislerdir.
Olguda trigeminal sinirin oftalmik dalinda tutuluma baglh
konjonktivit ve vaskiilit tanis1 konmustur. Topikal steroid
ve intravendz asiklovir tedavisi sonrasinda olgu tamamen
diizelmistir.

Sundugumuz olgu KKKA ile birlikte HZOun yani iki vi-
ral enfeksiyonun bir arada goriilmesi nedeniyle ilgingtir.
Literatiir tarandig1 kadariyla KKKA ile HZO’un birlikte
goriildigli olgu saptanamamuistir. Zona reaktivasyonunda,
sucicegi gecirmis olmak, as1 uygulamasi, 50 yas istii, ba-
gisiklik baskilanmis durum, bagisiklik sistemi baskilayan
ilaglar, kronik steroid uygulamasi, AIDS, kemik iligi-or-
gan transplantasyonu, kanser, travma, psikolojik stres risk
olusturur (11,12). Sundugumuz olguda, KKKA hastalig1
On tanis1 ve hastanin izole odaya alinmasinin hastada stre-
se ve zona aktivasyonuna neden oldugunu diisiinmekteyiz.

Sonug olarak; KKKA olgularinda nadir de olsa zona ve zo-
naya bagli komplikasyonlarin birlikte goriilebilecegi akilda
tutulmali ve hastalarda komplikasyon gelisimini dnlemek
i¢in uygun antiviral tedavi gecikmeksizin baglanmalidir.
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MADDI DESTEK VE CIKAR iLiSKiSi

Calismay1 maddi olarak destekleyen kisi/kurulus yoktur ve
yazarlarin ¢ikara dayal bir iliskisi yoktur.
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artery disease
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Akut koroner sendrom tanisi ile hastaneye basvuran hastalarin bir
cogunda aterosklerotik tikayici koroner arter hastaligi saptanirken
bir kisminda 6zellikle geng bayan hastalarda koroner damarlarin
acik oldugu saptanmaktadir. Bu hastalarin bir kisminda ise
koroner vazospazm saptanmaktadir. Koroner vazospazm hastalari
sadece gogiis agrisindan ciddi akut koroner sendrom klinigine
kadar ciddi klinik durumlarla basvurabilmektedir. Bu tiir hastalar
bazen tikayici aterosklerotik koroner arter hastaligi gibi tedavi
edilmektedir. Hastaligin tanisinin dogru konulmasi ve tedavinin
dogru yapilmasi igin koroner anjiyografi esnasinda saptanan
darliklarin intrakoroner nitrat verilerek kontrol edilmesi uygun
olacaktir.

Anahtar Kelimeler: Koroner vazospazm, nitrat, akut koroner
sendrom

GiRiS

Akut koroner sendrom tanisi ile hastaneye basvuran has-
talarin biiyiik bir kisminda ciddi koroner arter darlik sap-
tanirken hastalarin bir kisminda koroner damarlar normal
saptanmaktadir. Geng ve kadin cinsiyette koroner damar-
larin agik (nonkritik) olma oraninin daha yiiksek oldugu
bildirilmektedir (1). Normal koroner damarlar saptanan
hastalarin bir kisminda ise neden koroner vazospazmdir.
Koroner vazospazm, siklikla varyant (Prinzmetal) anjina-
ya neden olmakla birlikte, kararsiz angina pektoris, akut
miyokard enfarktiisii 6liimcil aritmiler ve ani 6lime de
yol acabilmektedir (2). Vazospastik (Prinzmetal) angina,
tipik gogiis agrist ve EKG degisiklikleri ile seyreden ve
aterosklerotik koroner arter hastaliklarindan klinik olarak
ayrilmasi zor bir sendromdur. Prinzmetal ve ark. 1959 yi-

ABSTRACT

While most patients presenting to the hospital with the diagnosis
of acute coronary syndrome have atherosclerotic obstructive
coronary artery disease, some of them are open to coronary
vessels especially in young female patients. Coronary vasospasm
is detected in some of these patients. Patients with coronary
vasospasm can only be admitted with severe clinical conditions
from chest pain to severe acute coronary syndrome. Such patients
are sometimes treated as occlusive atherosclerotic coronary artery
disease. For correct diagnosis of the disease and correct treatment,
it is appropriate to control the stenosis detected during coronary
angiography by providing intracoronary nitrate.

Keywords:
syndrome

Coronary vasospasm, nitrate, acute coronary

linda siklikla istirahatte gelen, emosyonel stres ve fiziksel
egzersiz ile uyarilmayan, miyokard iskemisine sekonder,
ST elevasyonunun eslik ettigi, iskemik gogiis agrist bulu-
nan bir sendrom tanimlamislardir. Vazospazm epikardiyal
koroner arterlerde gecici ve asir1 liimen daralmasina ve
sonu¢ olarak koroner kan akiminin simirlanmasma hatta
tamamen kesilmesine yol agarak iskemiye neden olur (3).
Vazospazm sirasinda olusan liimen ¢apindaki azalma, anji-
yografik olarak normal veya hastalikli arterde olusabilir ve
nitrogliserine de cevap verir. Tanis1 gogiis agr ile beraber
ST segment elevasyonun eslik ettigi ancak koroner goriin-
tillemede kritik darligin olmamasi varliginda ve provoka-
tif testlerin pozitifligi ile konulur. Varyant angina pektorisi
olan ve normal koroner arterlere sahip olan bir seride yapi-
lan 24 saatlik Holter takiplerinde, bu hastalarin %90’ 1nda
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ST elevasyonu saptanmistir. Provokatif testler uygulanma-
dan koroner anjiyografinin tanisal degeri sinirhidir. En sik
kullanilan provokatif testler, intravendz ya da intrakoroner
ergonovin, intrakoroner asetilkolin, hiperventilasyon ve
soguk su testleridir (4). Akut donemde ve agr1 aninda pa-
renteral nitrat preparatlart akut spazmi hizla ¢ézer. Daha
sonra oral kalsiyum antagonistleri basglanir. Kalsiyum an-
tagonistleri vazospastik anjina tanili biitiin hastalar icin
standart tedavidir (5). Kalsiyum kanal blokerleri kalsiyum
iyonlarnin diiz kas hiicresi i¢ine girmesini inhibe ederler
ve bdylece koroner arterlerin gevsemesini saglarlar. Non-
dihidropiridin grubu kalsiyum kanal blokerleri olan ve-
rapamil ve diltiazemin negatif inotropik etkileri daha be-
lirgindir. Oral nitratlar ve kalsiyum antagonistleri kronik
ayaktan tedavinin temelini olugturur. Hastanin klinigine ve
sikayetlerine gore doz artirimi ve ek tedaviler uygulanir.

OLGU

Daha dnceden bilinen hipotiroidi ve hipertansiyon hikayesi
olan 53 yasinda bayan hasta yaklasik 1 y1l 6nce sikistiric
tarzda gogilis agrisi nedeni ile acil serviste degerlendirile-

rek NSTE-AKS (hs-troponin T 285 ng/L) tanis1 ile koro-
ner yogun bakim {initesine yatirilmig. O donemde EKG ve
ekokardiyografide iskemi lehine bulgu saptanmamis. An-
cak agrisinin olmasi ve troponin degerinin pozitif olmasi
nedeni ile hastaya koroner anjiyografi yapilarak LAD arter
gbvdeden itibaren yaygin ¢ap kaybina neden olan aterosk-
leroz ve distalde subtotal okliide olarak raporlanmis (Re-
sim 1 ve Resim 2).

Hastaya medikal tedavi karari verilmis. Asetil salisilik asit,
klopidogrel, metoprolol, anjiotensin reseptor blokeri, statin
ve trimetazidin baslanmis. Hasta vizitlerde ara ara gogiis
agrisinin devam etmesi nedeni ile tedavisine ranolazin 375
mg 2x1 eklenmis. Ancak sikayetleri halen ara ara devam
etmis. Hasta ilk koroner anjiyografiden yaklagik 1 y1l sonra
sikistirict tarzda gogiis agrist nedeni ile tekrar acil servise
basvurdu. Hastanin bu bagvurusunda yapilan degerlendir-
mede EKG ve ekokardiyografide iskemi lehine bulgu sap-
tanmadi. Bakilan hs-troponin T normal aralikta saptandi (3
ng/L). Ancak hastanin KAH hikayesi ve anjinasi olmast
nedeni ile unstabil anjina pektoris tanisi ile koroner anji-
yografi yapildi. Yapilan koroner anjiyografide normal ko-
roner arterler saptandi (Resim 3 ve Resim 4).

Resim 1,2. Koroner anjiyografide LAD arterin gévdeden itibaren yaygin cap kaybina neden olan ateroskleroz ve distalde subtotal okliide

goranim

Resim 3,4. Koroner anjiyografide normal koroner arter goriinimu
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Koroner vasospazm olgusu

Hastanin bir y1l 6nceki anjiyografi goriintiileri tekrar izle-
nerek daha dnceki lezyonlar1 koroner vazospazm oldugu
saptandi. Hastanin tiim tedavileri durdurularak hastaya
asetilsalisilik asit, non-dihidropiridin kalsiyum kanal blo-
keri ve isosorbid mononitrat baslandi. Hastanin yapilan
takip ve vizitlerinde anjina sikayeti olmadi.

TARTISMA

Koroner vazospasm epikardiyal koroner arterin anormal
kontraksiyonu sonucu olusmaktadir ve miyokardiyal iske-
miye neden olmaktadir. Patogenezinde koroner aterom ve
endotelyal disfonksiyon sorumlu tutulmaktadir (6). Ayirici
tanida intravendz ya da intra arteriyel nitrogliserin uygu-
lanmaktadir. Koroner anjiyografi sirasinda vazospazmdan
siiphelenmek ve hastalarin arteriyel tansiyonlar: uygunsa
intrakoroner nitrat tedavisi uygulamak onemlidir. Bazi
hastalarda bu vazospazm aterosklerotik koroner arter dar-
l1g1 ile karisip buna yonelik tedavi verilebilmektedir. Bi-
zim olgumuzda da 1 y1l 6nce gogiis agris1 ve troponin akut
koroner sendrom agisindan anlamli yiiksekligi (hs-T 327
ng/L) ve NSTE-AKS tanisti ile yapilan koroner anjiyografi-
de sol 6n inen arterdeki (LAD) ciddi darliga (>%70) neden
olan yaygin ¢ap kaybi ve distalde subtotal okliizyon (%99-
100) aterosklerotik koroner arter darlig1 olarak diisiiniile-
rek tedavisi diizenlenmistir. Bu tiir hastalar bazen koroner
arter by-pass cerrahisine de gidebilmektedir. Ancak bir yil
sonra yapilan koroner anjiyografide ise normal koroner
arterler saptanarak bir 6nceki anjiyografide saptanan lez-
yonlarin koroner vasospazm oldugu kanitlanmistir. Aslin-
da tedavi olarak koroner vazospazm ile ciddi koroner arter
darligima (>%70) neden olan aterosklerotik koroner arter
hastaliginin temel tedavileri antiagregan ve beta bloker/
kalsiyum kanal blokeridir. Ancak bazi hastalarda tansiyon
takibi ve ritim hizlar1 miisaade etmedigi durumlarda beta
bloker ve kalsiyum kanal blokeri verilememektedir. Bu
durumda vazospazm olgularinda spazm ataklari artacak ve
anjina sikayeti olacaktir. Boyle bir durumda ise nitral ige-
ren preparatlar ile vazospazm engellenmeye ¢aligiimalidir.
Atesklerotik koroner arter hastaliklarinda ise bu durumda
anjinaya sebep olan ciddi koroner arter darliklariin perkii-
tan koroner girisim ile tedavi edilmesi gerekmektedir. Bu
sebeplerden dolay1 siipheli durumlarda koroner arter lez-
yonlarinin vazospazm ile karigsmamasi, vazospazmin dis-
lanmasi ve hatta girisim Oncesi damarin gergek kalibras-
yonun lezyonun ciddiyetinin dogru degerlendirilmesi i¢in
intrakoroner nitrogliserin verilmesi ve bu sekilde hastanin
dogru tan1 almasi, dogru tedavi verilmesi uygun ve giivenli
olacaktir. Ancak bazi durumlarda koroner vazospazm ¢ok
direngli olabilmektedir. Bu durumda ¢ok nadir de olsa per-
kiitan koroner girisim yada koroner arter by-pass greftleme
ile tedavi edilmesi gerekebilmektedir. Ancak bu direngli
olgularim dogru tespiti, tedavisi ve gereksiz girisimlerin
oniine gecebilmek adina taninin ve degerlendirmenin dog-
ru yapilmasi gerekmektedir.
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OURNAL OF HEALTH SCIENCE AND MEDICINE

YAYIN KURALLARI, YAYIN POLITiKASI, GENEL ILKELER VE YAZIM KURALLARI

Tip dergilerine gonderilecek makalelerin standart gereksinmeleri ile ilgili tiim bilgileri www.icmje.org internet adresinde
bulabilirsiniz.

Amac

Nisan 2018 itibariyle dergimiz “Journal of Health Sciences and Medicine” ilk sayisini ¢ikartarak yayin hayatina bagla-
mis bulunmaktadir. “Journal of Health Sciences and Medicine” ulusal hakemli, agik erisimli ve periyodik olarak ¢ikan
bir dergidir. Dergi yazim kurallarina gore diizenlenmis makaleler DergiPark sistemi ilizerinden kabul edilmektedir. Tim
sayilara web adresimizden ve Dergipark web sayfasindan (https://dergipark.org.tr/en/pub/jhsm) iicretsiz olarak erisilebil-
mektedir. Amacimiz uluslararasi bir tabanda hastaliklarin teshis ve tedavisinde yenilikler iceren yiiksek kalitede bilimsel
makaleler yayimlamak ve bilime katki saglamaktir. Yilda dort kez ¢ikan bilimsel bir tip dergisidir. Hakemli bir dergi ola-
rak gelen yazilar biyomedikal makalelere ait Uluslararas1 Tip Dergileri Editorleri Komitesi (www.icmje.org) tarafindan
tanimlanan standart gereksinimler ile ilgili ortak kurallara uygunlugu agisindan degerlendirilmektedir. Dergimizde yayim-
lanmig makalelerin tamamina elektronik ortamdan ulasabilir, web sitemizden okuyabilir, indirebilirsiniz. Amacimiz siz
meslektaglarimizin gondermis oldugu yayilarin karar ve yayimlanma siirecini en kisa siirede sonuca ulastirmaktir. Der-
gimizin kalitesini ylikseltmek i¢in her zaman 6nerilere ve yapici elestirilere acik oldugumuzu ve bu konudaki bildirimlere
gereken hassasiyeti gosterecegimizi belirtmek isterim.

Kapsam

Kapsam olarak tibbin her dali ile ilgili retrospektif/prospektif klinik ve laboratuvar ¢aligsmalari, ilging olgu sunumlari,
davet Uzerine yazilan derlemeler, editore mektuplar, orijinal gorintiiler, kisa raporlar ve teknik yazilari yayimlayan b1—
limsel, ulusal hakemli bir dergidir. Derginin dili Ingilizce ve Tiirkee’dir. Makaleler hem Ingilizece hem de Tiirkge olarak
kabul edilmektedir. Tiirk¢e gonderilen makalelerde ayrica Ingilizce Baslik, Abstract, Keywords olmali, Ingilizce olarak
gonderilen makalelerde de ayrica Tiirkce Baslik, Oz, Anahtar Kelimeler olmalidur. Baska bir dergide yaylmlanmls veya
degerlendirilmek iizere gonderilmis yazilar veya dergi kurallarina gore hazirlanmamis yazilar degerlendirme igin kabul
edilmez. Dergimizde yayimlanmig makalelerin tamamina elektronik ortamdan ulasabilir, web sitemizden okuyabilir, in-
direbilirsiniz.

On-line Makale Génderimi

Dergiyle tiim yazismalar ve yazi gonderimleri https://dergipark.org.tr/tr/journal/2316/submission/step/manuscript/new
tizerinden yapilmalidir. Yazi gonderimi i¢in detayl1 bilgi bu internet adresinden edinilebilir. Gonderilen her yaz1 i¢in 6zel

bir numara verilecek ve yazinin alindigi e-posta yolu ile teyit edilecektir. Makalelerin “full-text” pdf formuna bu sayfadan
ulasilabilir.

Derginin Yavin Sikhgi

Journal of Health Sciences and Medicine yilda dort kez olmak (Ocak, Nisan, Temmuz, Ekim) yayimlanan ulusal ha-
kemli bir dergidir. Journal of Health Sciences and Medicine duyurusu 6nceden yapilmak kosuluyla 6zel sayilar ¢ikara-
bilir.

Acik Erisim Politikasi

Journal of Health Sciences and Medicine agik erisimi olan bir dergidir. Kullanicilar yazilarin tam metnine ulasabilir,
kaynak gosterilerek tiim makaleler bilimsel ¢aligmalarda kullanilabilir.

Asagidaki rehber dergive gonderilen makalelerde aranan standartlari géstermektedir. Bu uluslararasi format, ma-
kale degerlendirme ve basim asamalarinin hizla yapilmasini saglayacaktir.

Yazarlara Bilgi

Yazilarin tiim bilimsel sorumlulugu yazar(lar)a aittir. Editor, yardimc1 editor ve yayimer dergide yayimlanan yazilar i¢in
herhangi bir sorumluluk kabul etmez.

Dergi Adinin Kisaltmasi
Ingilizce: J Health Sci Med/JHSM

Yazisma Adresi

Yazilar e-posta yoluyla sorumlu yazar tarafindan, DergiPark’a kayit olunduktan sonra https://dergipark.org.tr/tr/jour-
nal/2316/submission/step/manuscript/new veya https://dergipark.org.tr/tr/pub/jhsm linkine girip gonderilmelidir.




Makale Dili

Derginin dili ingilizce ve Tiirk¢e’dir. Makaleler hem Ingilizce hem de Tiirkee olarak kabul edilmektedir. Ingilizce maka-
leler gonderilmeden 6nce profesyonel bir dil uzmani tarafindan kontrol edilmelidir. Yazidaki yazim ve gramer hatalari igerik
degismeyecek sekilde Ingilizce dil damismani tarafindan diizeltilebilir. Tiirkce yazilan yazilarda diizgiin bir Tiirkce kullanimi
onemlidir. Bu amagla, Tiirk Dil Kurumu S6zliik ve Yazim Kilavuzu yazim dilinde esas alinmalidir.

Makalenin “Baska Bir Yerde Yayimlanmamstir” ibaresi

Her yazar makalenin bir boliimiiniin veya tamaminin baska bir yerde yayimlanmadigini ve ayn1 anda bir diger dergide de-
gerlendirilme siirecinde olmadigini, editére sunum sayfasinda belirtmelidirler. Kongrelerde sunulan s6zIii veya poster bil-
dirilerin, baglik sayfasinda kongre adi, yer ve tarih verilerek belirtilmesi gereklidir. Dergide yayimlanan yazilarin her tiirlii
sorumlulugu (etik, bilimsel, yasal, vb.) yazarlara aittir.

Degerlendirme

Dergiye gonderilen yazilar format ve intihal agisindan degerlendirilir. Formata uygun olmayan yazilar degerlendirilmeden
sorumlu yazara geri gonderilir. Bu tarz bir zaman kaybinin olmamasi i¢in yazim kurallar1 gézden gegirilmelidir. Basim i¢in
gonderilen tiim yazilar iki veya daha fazla yerli/yabanci hakem tarafindan degerlendirilir. Makalelerin degerlendirilmesi,
bilimsel 6nemi, orijinalligi g6z Oniine alinarak yapilir. Yayima kabul edilen yazilar editorler kurulu tarafindan igerik
degistirilmeden yazarlara haber verilerek yeniden diizenlenebilir. Makalenin dergiye gonderilmesi veya basima kabul edilmesi
sonrasi isim sirasi degistirilemez, yazar ismi eklenip ¢ikartilamaz.

Basima Kabul Edilmesi

Editor ve hakemlerin uygunluk vermesi sonrasi makalenin gonderim tarihi esas aliarak basim sirasia alinir. Her yazi i¢in
bir doi numarasi alinir.

Yayin Hakki Devir Formu

Telif Hakki Devir Formu, makalenin ana dilinde (makalenin dili Ingilizce ise, Ingilizce olmalidir, makalenin dili Tiirkge
ise, Tilirk¢e olmalidir) doldurulmali, https://dergipark.org.tr/tr/journal/2316/file/2434/download veya https://dergipark.org.tr/
tr/pub/jhsm adresi iizerinden online olarak gonderilmelidir. 1976 Copyright Act’e gore, yayimlanmak iizere kabul edilen
yazilarin her tiirlii yayin hakk: yayimncrya aittir.

Makale Genel Yazim Kurallari

Yazilar Microsoft Word programu ile ¢ift satir aralikli ve bashk yazilari (makale adi, 6z, abstract, girig, materyal metot, bul-
gular, tartisma, kaynaklar vs.) 12 punto olarak, makalenin diger kisimlar1 11 punto olacak sekilde, her sayfanin iki yaninda
ve alt ve Uist kisminda 2,5 cm bosluk birakilarak yazilmalidir. Yazi stili Times New Roman olmalidir. “System International”
(SI) unitler kullanilmalidir. Sekil, tablo ve grafikler metin icinde refere edilmelidir. Kisaltmalar, kelimenin ilk gectigi yerde
parantez i¢inde verilmelidir. Tiirkge makalelerde %50 bitisik yazilmali, ayn1 sekilde Ingilizcelerde de 50% bitisik olmalidir.
Tiirkge’de ondalik sayilarda virgiil kullamlmali (55,78) Ingilizce yazilarda nokta (55.78) kullanilmalidir. Derleme 4000, ori-
jinal ¢alisma 2500, olgu sunumu 1500, editdre mektup 500 kelimeyi gegmemelidir. Oz sayfasindan itibaren sayfalar numa-
ralandirilmalidir.

Yazinin Boliimleri
1. Sunum Sayfast

Journal of Health Sciences and Medicine”de yayimlanmak iizere degerlendirilmesi isteginin belirtildigi, makalenin sorumlu
yazari tarafindan dergi editdriine hitaben gonderdigi yazidir. Bu kisimda makalenin bir boliimiiniin veya tamaminin bagka bir
yerde yayimlanmadigini ve ayni anda bir diger dergide degerlendirilme siirecinde olmadigini, maddi destek ve ¢ikar iliskisi
durumu belirtmelidir.

2. Baslik Sayfasi

Sayfa baginda gonderilen makalenin kategorisi belirtilmedir (klinik analiz, orijinal ¢alisma, deneysel ¢alisma, olgu sunumu
vs). Tlim yazarlarin ad ve soyadlar yazildiktan sonra {ist simge ile 1’den itibaren numaralandirilip, ¢alistiklar: kurum, klinik,
sehir ve iilke yazar isimleri altina eklenmelidir. Bu sayfada “Sorumiu Yazar” belirtilmeli isim, agik adres, telefon ve e-posta
bilgileri eklenmelidir (Dergimizin formati geregi Adres bilgileri, kurumlar1 makale dili Tiirk¢e ise Tiirkge olarak, Ingilizce
ise Ingilizce olarak belirtilmelidir). Kongrelerde sunulan sézlii veya poster bildirilerin, bashk sayfasinda kongre adi, yer ve
tarih verilerek belirtilmesi gereklidir.

3. Makale Dosyast
Yazar ve kurum isimleri bulunmamalidir, bu bilgiler sadece bashk sayfasinda olmahdir).

Bashik: Kisa ve net bir baslik olmalidir. Kisaltma igermemeli, Tiirkce ve Ingilizce olarak yazilmalidir.



Oz: Tiirkge ve Ingilizce (Abstract) yazilmahdir. Orijinal ¢alismalarda Oz; Amag, Gereg, Yontem, Bulgular ve Sonug bolim-
lerine ayrilmali ve 400 kelimeyi gegmemelidir. Derleme, olgu sunumlari ve benzerlerinde Oz; kisa ve tek paragraflik olmall,
derlemelerde 300, olgu sunumlarinda 250 kelimeyi gegmemelidir.

Anahtar Kelimeler: Tiirkce Oz ve Ingilizce Abstract sonlarinda bulunmalidir. En az 3 en fazla 6 adet yazilmalidir. Kelimeler
birbirlerinden noktali virgiil ile ayrilmalidir. Ingilizce Anahtar Kelimeler (Keywords) “Medical Subject Headings (MESH)”e
uygun (https://www.nlm.nih.gov/mesh/meshhome.html) olarak verilmelidir.. Tiirk¢e Anahtar Kelimeler “Tiirkiye Bilim Te-
rimleri’ ne uygun olarak verilmelidir (www.bilimterimleri.com). Bulunamamasi durumunda bire bir Tiirk¢e terciimesi veril-
melidir.

Metin Boliimleri: Orijinal makaleler; Giris, Gereg ve YOntem, Bulgular, Tartisma, Sonug olarak diizenlenmelidir. Olgu su-
numlart; Girig, Olgu sunumu, Tartigma, Sonug olarak diizenlenmelidir. Sekil, fotograf, tablo ve grafiklerin metin i¢inde geg-
tigi yerler ilgili climlenin sonunda belirtilmeli metin i¢ine yerlestirilmemelidir. Kullanilan kisaltmalar altindaki agiklamada
belirtilmelidir. Daha dnce basilmig sekil, resim, tablo ve grafik kullanilmig ise yazili izin alinmalidir ve bu izin agiklama olarak
sekil, resim, tablo ve grafik aciklamasinda belirtilmelidir. Tablolar metin sonuna eklenmelidir. Resimler/fotograf kalitesi en
az 300 dpi olmalidir.

Etik Kurallar: Klinik arastirmalarin protokolii etik komitesi tarafindan onaylanmis olmalidir. Insanlar iizerinde yapilan tim
calismalarda “Gereg ve Yontem” boliimiinde galismanin ilgili komite tarafindan onaylandig1 veya ¢alismanin Helsinki il-
keler Deklarasyonu’na (www.wma.net/e/policy/b3.html) uyularak gerceklestirildigine dair bir ciimle yer almalidir. Ca-
lismaya dahil edilen tiim insanlarin “Bilgilendirilmis Onam Formu’nu imzaladig1 metin i¢inde belirtilmelidir. “Journal of
Health Sciences and Medicine”e gonderilen makalelerdeki ¢alismalarin Helsinki Deklarasyonu’na uygun olarak yapildigini,
kurumsal etik ve yasal izinlerin alindigini varsayacak ve bu konuda sorumluluk kabul etmeyecektir. Calismada “Hayvan”
0gesi kullanilmis ise yazarlar, makalenin Gereg ve Yontem boliimiinde Guide for the Care and Use of Laboratory Animals
. i -animals) prensipleri dogrultusunda ¢aligmala-
rinda hayvan haklarini koruduklarini ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek zorundadir.

Tesekkiir Yazisi: Varsa kaynaklardan 6nce yazilmalidir.

Maddi Destek ve Cikar iliskisi: Makale sonunda varsa ¢alismay1 maddi olarak destekleyen kisi ve kuruluslar ve varsa bu
kuruluslarin yazarlarla olan ¢ikar iligkileri belirtilmelidir. Olmamasi durumunda da “Calismay1 maddi olarak destekleyen kisi/
kurulus yoktur ve yazarlarin herhangi bir ¢ikar dayali iliskisi yoktur” seklinde yazilmalidir.

Kaynaklar: Kaynaklar makalede gelis sirasina gore yazilmalidir. Kaynaktaki yazar sayisi 6 veya daha az ise tiim yazarlar
belirtilmeli, 7 veya daha fazla ise ilk 3 isim yazilip ve ark. (“et al”’) eklenmelidir. Kaynak yazimi i¢in kullanilan format Index
Medicus’ta belirtilen sekilde olmalidir (www.icmje.org). Kaynak listesinde yalnizca yayinlanmis ya da yaymlanmasi kabul
edilmis veya DOI numarasi almis ¢alismalar yer almalidir. Dergi kisaltmalar “Cumulated Index Medicus” ta kullanilan stile
uymalidir. Kaynak sayisinin arastirmalarda 40, derlemelerde 60, olgu sunumlarinda 20, editére mektupta 10 ile sinirlandi-
rilmasina 6zen gosterilmelidir. Kaynaklar metinde ciimle sonunda nokta isaretinden hemen 6nce parantez kullanilarak belir-
tilmelidir. Ornegin (4,5). Kaynaklarm dogrulugundan yazar(lar) sorumludur. Yerli ve yabanci kaynaklarin sentezine énem
verilmelidir.

4. Sekil ve Tablo Bashklari

Bagliklar kaynaklardan sonra yazilmalidir. Her biri ayr1 bir gériintii dosyas: (en az 300 dpi c¢oziiniirliikte, jpg) olarak gon-
derilmelidir.

Makalenin basima kabuliinden sonra “Dizginin ilk diizeltme niishasi1” sorumlu yazara e-posta yoluyla gonderilecektir. Bu
metinde sadece yazim hatalar diizeltilecek, ekleme ¢ikartma yapilmayacaktir. Sorumlu yazar diizeltmeleri 2 giin i¢inde bir
dosya halinde e-posta ile yayin idare merkezine bildirecektir.

Kaynak Yazim Ornekleri
Dergilerden yapilan alinti;

Cesur S, Aslan T, Hoca NT, Cimen F, Tarhan G, Cifci A. Clinical importance of serum neopterin level in patients with pulmo-
nary tuberculosis. Int ] Mycobacteriol 2014; 3: 5-8.

Kitaptan yapilan alinti;
Tos M. Cartilage tympanoplasty. 1st ed. Stuttgart-New York: Georg Thieme Verlag; 20009.
Tek yazar ve editorii olan kitaptan alinti;

Neinstein LS. The office visit, interview techniques, and recommendations to parents. In: Neinstein LS (ed). Adolescent He-
alth Care. A practical guide. 3rd ed. Baltimore: Williams& Wilkins; 1996: 46-60.



Coklu yazar ve editorii olan kitaptan alinti;

Schulz JE, Parran T Jr: Principles of identification and intervention. In:Principles of Addicton Medicine, Graham AW. Shultz
TK (eds). American Society of Addiction Medicine, 3rd ed. Baltimore: Williams&Wilkins; 1998:1-10.

Eger editor ayni zamanda kitap icinde béliim yazar ise;
Diener HC, Wilkinson M (editors). Drug-induced headache. In: Headache. First ed., New York: Springer-Verlag; 1988: 45-67.
Doktora/Lisans Tezinden alinti;

Kili¢ C. General Health Survey: A Study of Reliability and Validity. phD Thesis, Hacettepe University Faculty of Medicine,
Department of Psychiatrics, Ankara; 1992.

Bir internet sitesinden alinti;
Sitenin adi, URL adresi, yazar adlari, ulasim tarihi detayl olarak verilmelidir.
DOI numarast vermek;

Joos S, Musselmann B, Szecsenyi J. Integration of complementary and alternative medicine into family practice in Germany:
Result of National Survey. Evid Based Complement Alternat Med 2011 (doi: 10.1093/ecam/nep019).

Diger referans stilleri i¢in “ICMJE Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Sample Refe-
rences” sayfasini ziyaret ediniz.

Bilimsel Sorumluluk Beyani

Kabul edilen bir makalenin yaymlanmasindan 6nce her yazar, arastirmaya, iceriginin sorumlulugunu paylagmaya yetecek
boyutta katildigini beyan etmelidir. Bu katilim su konularda olabilir: 1. Deneylerin konsept ve dizaynlarmin olusturulmasi,
veya verilerin toplanmasi 2. analizi ya da ifade edilmesi 3. Makalenin taslaginin hazirlanmasi veya bilimsel iceriginin gozden
gecirilmesi 4. Makalenin basilmaya hazir son halinin onaylanmasi.

Bu ¢alismanin i¢indeki materyalin tamami ya da bir kisminin daha 6nce herhangi bir yerde yayimlanmadigini ve halihazirda
da yaym i¢in bagka bir yerde degerlendirilmede olmadigini beyan ederim. Bu, 400 kelimeye kadar olan 6zler hari¢, sempoz-
yumlar, bilgi aktarimlari, kitaplar, davet iizerine yazilan makaleler, elektronik formatta géonderimler ve her tiirden 6n bildirileri
igerir.”

Sponsorluk Beyam

Yazarlar agagida belirtilen alanlarda, varsa ¢aligmaya sponsorluk edenlerin rollerini beyan etmelidirler: 1. Calismanin dizayni
2. Veri toplanmasi, analizi ve sonuglarin yorumlanmasi 3. Raporun yazilmasi

Kontrol Listesi

1. Editére sunum sayfasi (Sorumlu yazar tarafindan yazilmig olmalidir).

2. Baslik sayfasi ( Makale bashgi/kisa baslik Tiirkce ve Ingilizce, Yazarlar, kurumlari, sorumlu yazar posta adresi, tiim yazar-
larin e-mail adresleri, sorumlu yazarin telefon numaras).

3. Makalenin metin sayfasi (Makale bashg: (Tiirkge ve Ingilizce-Makalenin dili hangisiise o {istte olacak), Tiirk¢e Oz ve
Ingilizce Abstract, Anahtar Kelimelert/Keywords, Makale Metni, Kaynaklar, Tablo ve Sekil bagliklari, Tablolar, Sekiller).

4. Tablo ve grafikler metin i¢cinde olmalidir.
5. Sekiller (en az 300 dpi ¢6ziiniirliikte) ayr1 bir veya daha fazla dosya halinde génderilmelidir.
6. Telif Haklar1 Devir Formu

Yazisma Adresi

Dog. Dr. Aydin Cifci )
Kirikkale Universitesi Tip Fakiiltesi, ¢ Hastaliklar1 Anabilim Dali, 71450, Yahsihan, Kirikkale, Tiirkiye
Tel: +90 318 333 50 00/53 33

E-posta: dr.aydin.71@hotmail.com

Copyright Release Form/Telif Hakki Devir Formu asagidaki linkten ulasabilirsiniz.
http://dergipark.gov.tr/journal/2316/file/1309/edit





