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Investigation of the factors influencing primary hypertension in childhood
Cocukluk ¢cagi primer hipertansiyonuna etki eden faktorlerin arastirilmasi

ilknur Girisgen Ferah Sénmez

Adnan Menderes University Faculty of Medicine, Department of Pediatric Nephrology, Aydin, Turkey

Abstract

Aim: Primary hypertension is the most important risk factor for chronic kidney disease in adulthood. The genesis of
essential hypertension is likely to be multifactorial. The aim of this study is to investigate the causing factors of
primary hypertension detected by ambulatory blood pressure monitoring in children.

Materials and Methods: Fifty-six patients who had blood pressure higher than 90 percentile during the healthy
children follow-up and 27 healthy children with the normal blood pressure were included in the study. Twenty-four
hour blood pressure measurements with the blood pressure monitor were recorded as the day-night mean blood
pressure, the blood pressure loads and the dipper-non-dipper characteristics. Plasma renin levels, serum
aldosterone, nitric oxide and endothelin levels and amounts of sodium and potassium excretion in the 24 hour urine
and were investigated in all patients and the control group.

Results: Laboratory evaluations of the patients showed that the patient group has higher mean levels of plasma
renin, lower mean levels of blood endothelin and mean levels of urinary sodium excretion than the control group.

Conclusion: In the pathogenesis of childhood primary hypertension and white coat hypertension, which were seen in
the half of the children diagnosed as primary hypertension, plasma renin and urinary sodium excretion had important
roles.

Keywords: Primary hypertension, endothelin, renin.

0Oz
Amag: Primer hipertansiyon erigkin cagdindaki kronik bobrek yetmezligi icin baslica risk fakt6rlerinden biridir.

Esansiyel hipertansiyon sebepleri multifaktoriyeldir. Amacimiz ambulatuar kan basinci monitorizasyonu yapilmis
primer hipertansiyon saptanan gocuklarda etyolojik faktérleri aragtirmaktir.

Gereg ve Yontem: Calismaya rutin saglikli gocuk kontrollerinde kan basinglari 90 persentilin lizerinde saptanan 56
cocuk ve kan basinci 90 persentilin altinda olan 27 saglikli ¢cocuk alindi. Yirmi dért saatlik yasam i¢i kan basinci
monitorizasyonu yapilarak gece giindliz kan basinci ortalamalari, kan basinci ylkleri, dipper-non dipper 6zellikleri
kaydedildi. Plazma renin aktivitesi, serum aldosteron, nitrik oksit, endotelin seviyeleri 24 saatlik idrarda sodyum ve
potasyum atilimlari karsilastirildi.

Bulgular: Laboratuvar degerlendirmelerinde hasta grupta kontrol gruba gére plazma renin aktivitesi yliksek,
endotelin seviyesi diisiik ve idrar sodyum atilimi yliksek saptandi.

Sonug: Cocukluk ¢agi primer hipertansiyonu ve beyaz é6nliik hipertansiyonunda plazma renin diizeyinin ve idrar
sodyum atiliminin 6nemli rol oynadigi sonucuna varilmigtir.

Anahtar Sézciikler: Primer hipertansiyon, endotelin, renin.
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Introduction

In recent years, the prevalence of primary hypertension
in children has increased (1,2). It is thought that many
different combinations of factors play role in the etiology
and pathophysiology of primary hypertension. Obesity,
insulin resistance, activation of sympathetic nervous
system, sodium homeostasis, renin-angiotensin system,
vascular smooth muscle structure and reactivity, serum
uric acid levels, genetic factors and fetal programming
have been implicated in primary hypertension (1-4).

Hypertension is fundamentally a hemodynamic disorder
indicating a disturbance in cardiac output and/or
systemic vascular resistance (1). Salt retention is a major
contributor to increased intravascular fluid and may
result from either excessive intake, or increased renal
tubular resorption of sodium, as is seen with activation of
the  renin-angiotensin—aldosterone  system  and
hyperinsulinemia (3). The renin—-angiotensin system
(RAS) is the major hormonal system affecting blood
pressure (BP). Angiotensin Il (ANG Il) is a potent
vasoconstrictor and thus increases blood pressure. It
also stimulates the release of aldosterone from the zona
glomerulosa of the adrenal gland, which results in a
further rise in blood pressure from aldosterone-mediated
sodium and water retention (1). Dietary sodium intake
early in life may affect BP in later life. Potassium
supplementation is associated with a decrease in BP in
adults (1). In children the relationship between blood
pressure and urinary excretion of electrolytes has been
rarely studied.

Changes in peripheral vascular resistance result from
either functional or structural abnormalities. Increased
angiotensin 11, elevated sympathetic activity, increased
endothelins decreased endothelial relaxation factors as
nitric oxide, and genetic abnormalities in vascular cell
receptors are all associated with increased vascular
smooth muscle contractility, and thus raise peripheral
vascular resistance. Endothelin-1 (ET-1) is an
endothelial-derived, potent vasoconstrictive peptide
containing 21 amino acids (5,6). In addition to its potent
renal vasoconstriction action, ET-1 has a direct
stimulating effect on sodium reabsorption in renal
proximal convoluted tubules, resulting in an increased
blood volume (6). Genetic variation in ET-1 expression
may be involved in the pathogenesis of essential
hypertension. Endothelial ET-1 synthesis is inhibited by
nitric oxide. Nitric oxide (NO) is an endothelium-derived
gas, synthesized from the amino acid L-arginine by the
endothelial isoform of nitric oxide synthase (NOS). Nitric
oxide is a vasodilator, and the balance between nitric
oxide and various endothelium-derived vasoconstrictors
and the sympathetic nervous system maintains
physiologic blood vessel tone (1). Inhibiton NO
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synthesis increases renal vascular tone, reducing
glomerular filtration rate. Similar effects reproduced in
other vascular beds result in systemic hypertension
1,3,7).

The aim of this study was to investigate the role of
plasma renin, serum aldosterone, nitric oxide, endothelin
levels and urine sodium (Na) and potassium (K)
excretion on childhood primary hypertension detected
also by ambulatory blood pressure monitoring.

Materials and Methods

Subjects

Patients who had blood pressure higher than 90
percentile during the healthy children follow up and
healthy with the normal blood pressure (without diabetes
mellitus, vasculitis, congenital heart disease, non-
metabolic disorders such as hypercholesterolemia )
were included to the study. All patients underwent the
same workup for secondary causes of hypertension,
which included determination of body mass index (BMI),
serum thyroid hormone, glucose, cholesterol, urea and
creatinine levels, heart echocardiography, renal
ultrasound with Doppler, and urinalysis. Patients with
secondary forms of hypertension were subsequently
excluded from the analysis. Patients with no identifiable
causes of hypertension were labelled as essential
hypertension. None of the patients included in this study
was using antihypertensive drugs as angiotensin-
converting enzyme (ACE) inhibitors. A total of 56
children (29 boys, 27 girls) with hypertension based on
repeated office blood pressure measurements and 27
normotensive controls (15 boys, 12 girls) were included
to the study. The mean age of the patients was 10.4+3.8
(5-17) years and the control group was 10.9+2.6 (7-16)
years. According to BMI, 32% of the children were obese
in study group.

In all hypertensive children and controls three
measurements of blood pressures were performed using
a cuff appropriate to the size of the upper arm. Fourth
Report on the Diagnosis, Evaluation and Treatment of
High Blood Pressure in Children and Adolescents was
used as the reference values for the casual clinic blood
pressure (8). On the basis of these measurements the
group with stage 1 and 2 hypertension and the group
with prehypertension were selected.

Ambulatory blood pressure monitoring

Ambulatory blood pressure monitoring was performed
using the oscillometric Welch Allyn-24 hour ABP
Monitor, ver. 12. The monitors were programmed to
measure the blood pressure every 20 minute during day
time and every 30 minute during night-time. Standard
deviation scores according to gender and height were
calculated as systolic and diastolic arterial blood
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pressure during the daytime and night-time and as 24-h
mean blood pressure values using the method of
Soergel et al. (9), and the results were evaluated
according to the reference values reported by Wihl et al.
(20). The nocturnal blood pressure decrease (dipping)
was calculated as the day-night BP difference expressed
as a percentage of the daytime BP mean. The
nondipping phenomenon was diagnosed as dipping of
the systolic or diastolic BP of <10%. Blood pressure
systolic and diastolic loads during the daytime and at
night-time were derived for each child from 24-h
recording. These were calculated as the percentage of
readings exceeding the child’s 90th percentile by sex,
age and height.

Normal blood pressure was defined as <95 percentile by
casual blood pressure, <95 percentile by ABPM and <25
systolic blood pressure load. White coat hypertension
was as casual BP > 95th percentile in medical pressure
setting, ABPM <95th percentile and <25% systolic blood
pressure load. Masked hypertension was as casual BP
<95th percentile in medical pressure setting, ABPM >
95th percentile and >25% systolic blood pressure load.
Prehypertension was defined as casual BP >95th
percentile in medical pressure setting, ABPM < 95th
percentile and 25-50% systolic blood pressure load.
Ambulatory hypertension was casual BP >95th
percentile in medical pressure setting, ABPM > 95th
percentile and 25-50% systolic blood pressure load.
Severe ambulatory hypertension was defined as casual
BP >95th percentile in medical pressure setting, ABPM
>95th percentile, and >50% systolic blood pressure load
(12).

Biochemical analysis

Blood samples for renin was taken in the supine position
in the morning and the blood samples for renin,
aldosterone, nitric oxide and endothelin were frozen at -
20°C until analysis.

Plasma renin levels were determined by using
commercial DRG human ELISA kit (EIA-5125) (DRG
International, Inc., USA). The test results were
calculated by bioelisa reader EIX800 using standard
curve at 450 nm. Results were given as pg/mL. Serum
aldosterone levels were determined by using commercial
DRG human ELISA kit (EIA-4410) (DRG International,
Inc., USA). The test results were calculated by bioelisa
reader EIx800 by using standard curve at 450 nm.
Results were given as pg/mL. Serum ET-1 levels were
determined by using commercial Biomedica human
ELISA kit (BI-20052) (Biomedica Medizinprodukte GmbH
& Co KG, A-1210 Wien, Divischgasse 4, GERMANY).
The test results were calculated by bioelisa reader
EIx800 using standard curve at 450 nm. Results were
given as fmol/mL. NO (nitrite + nitrate) was assayed by a
modification of cadmium-reduction method as mentioned
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by Navarro-Gonzalves. The samples were analysed
spectrophotometrically using a microplate reader and
quantified automatically against NaNO, standard curve
and the results were expressed as uM/L.

After 24 h urine collection, a specimen of about 15 mL
was frozen at -20°C until analysis. Before the analysis
the specimen was thawed at room temperature. The
urinary Na and K levels were measured by a method
with ion selective electrode.

Ethics

Informed consent was obtained for each child from both
parents, and the study protocol conformed to the ethical
guidelines. The study was approved by the ethics
committee in our institution.

Statistical analysis

The data were analysed using the SPSS ver. 19
software package. The Kolmogorov-Smirnov test was
used to assess the normality of numeric variables. Data
were expressed as the mean (SD) or median (range).
Differences between the two groups were determined by
the Student's t test or Mann-Whitney U test. The
proportions between certain subgroups were compared
using the chi-square test. Correlation between blood
pressure SDS values and plasma renin levels, serum
aldosterone, ET-1, NO levels, urine Na and K values
were tested by the Spearman correlation coefficient.
Values with p<0,05 were considered to be statistically
significant.

Results

Clinical characteristics of the patient and control group
were shown in Table-1.

Table-1. Clinical Characteristics of the Patients and Control

Group.

Study Control

N=56 N=27 P
Gender (Girl / Boy) 27129 12/15 0.930
Age (years) 10.5¢3.9 10.9+2.7 0.535
Weight (kg) 46.1+19.5 | 39.8+12.9 0.085
Height (cm) 142.8421.6 | 149.1+15.8 0.139
BMI (kg/m?) 20.8+4.7 17.5+2.7 | <0.001
The presence of
hypertension in the 46 11 0.104
family

By casual blood pressure measurement, 9% of children
were diagnosed to have prehypertension, 19% of
children stage 1 hypertension, 72% of children stage 2
hypertension. All children in the control group had
normal blood pressure values. After performing the
ambulatory blood pressure monitoring, white coat
hypertension was found as 52%, prehypertension was
found as 25%, ambulatory hypertension was found as
23%. No masked hypertension was found in the control
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group. 40% of the children with normal mean blood
pressure levels had elevated blood pressure loads.

The results of the plasma renin, serum aldosterone,
nitric oxide, endothelin levels and urinary Na and K
excretions were given in the Table-2. The mean plasma
renin levels were found to be significantly higher in
children with primary hypertension than the control group
(Table-2, Figure-1). No significant correlation was found
between plasma renin levels and systolic-diastolic blood
pressure, blood pressure load and dipping. No
significant correlation was found between plasma renin
levels and serum aldosterone, NO levels, ET-1 levels,
urinary Na and K excretions.

500

400

300

200

E
e 100
T g
é —
o 1
<100
200
ElMean
-300 1 Meant27sD
patient control
Figure-1. Plasma renin levels in patients with primary

hypertension and control groups.

Table-2. Serum Renin, Aldosterone, NO, ET-1, Urinary Na and
K Results in Patients with Primary Hypertension and
Control Groups.

Patient Control p
(Fig}mu 92.50+160.80 17.80+14.50 | 0.002*
aj'gfnftl_e)m”e 349.30£297.50 | 506.70:628.10 | 0.82
NO (umollL) |  27.60+1.50 2360+1.02 | 0.18
(EfLél L) 0.76+0.91 0.88£0.44 | 0.030*
k’r;igg;ﬁ’)'\‘a 106.00£16.80 | 138.00:13.20 | 0.006*
g;igg;ﬁ’)*( 37.00+2.30 4140360 | 0.500

* Statistically significant.

The mean serum aldosterone levels in children with
primary hypertension were not significantly different than
the control group (Table-2). No significant correlation
was found between serum aldosterone levels and
systolic-diastolic blood pressure, blood pressure load
and dipping. No significant correlation was found
between serum aldosterone levels and plasma renin
levels, NO levels, urinary Na and K excretions.
4

Insignificant positive correlation was found between
serum aldosterone and ET-1 levels.

The mean serum ET-1 levels were found to be
significantly decreased in children with primary
hypertension compared to the control group (p=0.03)
(Table-2, Figure-2). Insignificant positive correlation was
found between serum ET-1 and aldosterone levels
(r=0.28 p=0.011). No significant correlation was found
between serum ET-1 levels and systolic-diastolic blood
pressure, blood pressure load and dipping. No
significant correlation was found between serum ET-1
levels and plasma renin levels, NO levels, urinary Na
and K excretion.

14

t 08 )
0g —_
04
[E] Median
02 T 25%.76%
patient control

Figure-2. Serum ET-1 levels in patients with hypertension and
control groups.

The mean serum NO levels in children with hypertension
were not significantly different than the control group. No
significant correlation was found between serum NO
levels and ET-1 levels, plasma renin levels, serum
aldosterone levels, urinary Na and K excretion.

Urinary Na excretion was found to be significantly
decreased in children with primary hypertension
compared to the control group (p=0.006) (Table-2,
Figure-3). No significant correlation was found between
urinary Na excretion and plasma renin levels, serum
aldosterone, ET-1, NO levels. Urinary K excretion in
children with hypertension was not significantly different
than the control group. Insignificant positive correlation
was found between urine Na and K excretion.

The mean plasma renin levels were found to be
significantly higher in children with white coat
hypertension (43.70+6.00 ng/mL) than the control group
(17.80£14.50 ng/mL) (Table-3). However, serum
aldosterone, NO and ET-1 levels were similar in two
groups. Urinary Na excretion was found to be
significantly decreased in children with white coat
hypertension (109.60+£157.50 mEq/L) compared to the

Ege Tip Dergisi



control group (138.30+66.30 mEq/L) (Table-3). However,
there was no significant difference in urinary K between
two groups.

400

300

100 g

100

Urinary Na (mEgL)

Elmean
-200 1 Means27sD
patient control

Figure-3. Urinary Na excretion in patients with hypertension
and control groups.

Table-3. Serum Renin Levels and Urinary Na Excretion in
Patients With White Coat Hypertension (WCH) and
the Control Group.

WCH (29) Control (27) p
Renin N
(ng/mL) 43.70+6.00 17.80+14.50 0.036
Urinary Na
(MEq/L) 109.60+157.50 | 138.30+66.30 0.007*

* Statistically significant.

Discussion

Although it was known that renin and aldosterone played
role in the pathogenesis of primary hypertension, many
conflicting results were reported. In a study comparing
the patients with family history of hypertension, no major
difference in RAS activity was shown, although they had
differences in blood pressure levels (12). A recent cross-
sectional study performed in healthy normotensive
children with hypertensive and normotensive parents
replicated similar findings. Although the two groups of
children were normotensive, the group of children with
hypertensive parents had a higher systolic blood
pressure (SBP) index than those with normotensive
parents. In spite of this difference, there were no
significant differences in serum aldosterone, plasma
renin activity or aldosterone/renin ratio (13). Silva et al.
(14) suggested PRA, angiotensin 1, angiotensin I,
angiotensin 1-7 levels were significantly higher in
renovascular hypertensive patients than in normotensive
children. In contrast with renovascular disease, only
angiotensin 1-7 levels were significantly increased in
essential  hypertensive  patients compared with
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normotensive. These results showed different RAS
profiles in childhood hypertension and suggest a blood
pressure-independent change of angiotensin 1-7 in
essential hypertension. Baracco et al. (15) compared the
proportions of abnormal laboratory and imaging tests
between primary and secondary hypertension groups.
There was no significant difference in PRA between
primary and secondary HTN groups. In our study levels
of blood renin was found to be significantly higher in
children with primary hypertension than the control
group. However, serum aldosterone levels in children
with hypertension were not significantly different than the
control group. It is thought that renin might have a role in
the pathogenesis of primary hypertension in children.

Endothelin-1 inhibits release of renin from isolated rat
glomeruli but stimulates release of aldosterone from
isolated cortical zona glomerulosa cells. Akter et al. (16)
suggest that the ET-1 levels were significantly higher in
the hypertensive than in the non-hypertensive subjects.
Gu X et al. (17) found plasma ET-1 levels were higher in
hypertensives than controls. Schneider et al. (18)
showed that increased circulating immunoreactive ET
might have a role in the development of high blood
pressure. Schiffrin’s (19) data supported the hypothesis
of a role of endothelin-1 in blood pressure elevation in
this hypertensive model with malignant hypertension.
Another study of Schiffrin (20) supported endothelin-
lgene expression is normal or reduced in
spontaneously hypertensive rats (SHR). Severe vascular
hypertrophy is present in DOCA-salt hypertensive rats
but not in SHR. Nar et al. (21) study reported that ET-1
levels were similar between hypertensive and
normotensive individuals. In our study serum ET-1 levels
was found to be significantly decreased in children with
primary hypertension compared to the control group.
Insignificant positive correlation was found between
serum ET-1 and aldosterone levels. No significant
correlation was found between serum ET-1 levels and
systolic-diastolic blood pressure, blood pressure load
and dipping. No significant correlation was found serum
ET-1 levels and plasma renin levels, NO levels, urinary
Na and K excretion. It is thought that ET-1 levels might
be high in salt sensitive hypertension and extreme
hypertension also the results could be variable in
essential hypertension. No significant increase in serum
endothelin levels were thought to be due to the degree
of hypertension of our patients. It also thought ET-1
levels in circulation could not reflect ET-1 levels in local
vascular structures.

Nitric oxide is a vasodilator, and the balance between
nitric  oxide and various endothelium-derived
vasoconstrictors and the sympathetic nervous system
maintains physiologic blood vessel tone. It has been
reported that NO production was reduced in patients



with essential hypertension compared with normotensive
(22,23). In our study serum NO levels in children with
hypertension was not significantly different than the
control group. No significant correlation was found
serum NO levels and ET-1 levels, plasma renin levels,
serum aldosterone levels, urinary Na and K excretion. It
made us think that these results may be related to the
patient group consist of mostly white coats and
prehypertensive groups also not to begin the changes
endothelin levels in early stages. We thought that NO
was not affected in the early stage of primary
hypertension.

Dietary sodium intake early in life may affect BP in later
life (1). Hofman et al. (24) compared infants receiving a
low or normal sodium-containing infant formula for the
first 6 months of life. At 25 weeks, systolic pressure was
2.1 mm Hg lower in the low-sodium group than in the
normal-sodium group. Normally, sodium excretion was
found to increase when there is an acute increase in
blood pressure. Genetic alterations in the expression or
regulation of vasoactive mediators or transport
molecules involved in sodium excretion may also
contribute to the development of hypertension (25).
Soltysiak et al. (26) suggested that in children with type
1 diabetes mellitus (DM1), increased levels of urinary
angiotensinogen excretion might reflect early renal
involvement, before the onset of microalbuminuria.
Decreased sodium excretion seems to be involved in the
development of HTN and early renal injury. In our study
urinary Na excretion was found to be significantly
decreased in children with hypertension compared to the
control group. No significant correlation was found
between urinary Na excretion and plasma renin levels,
serum aldosterone levels. It was also thought that
urinary sodium excretion had an important role in the
pathogenesis of childhood primary hypertension.
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Potassium supplementation is associated with a
decrease in BP in adults”. Longer-term supplementation
trials with potassium in hypertensive children induced
lower age-related BP increases in SBP and DBP,
compared with nonsupplemented children (27).
However, Berry et al. (28) showed no evidence of benefit
of dietary advice to increase K intake above usual
intakes in the subjects with early stages of hypertension.
According to our study, Urinary K excretion in children
with hypertension was not significantly different than the
control group. Insignificant positive correlation was found
between urine Na and K excretion.

In our study, the ratio of white coat hypertension was
found as 52%. The respectable high ratio of white coat
hypertension denoted the importance of ABPM. Plasma
renin levels was found to be significantly increased and
urinary Na excretion was found to be significantly in
children with white coat hypertension than the control
group.

Conclusion

Blood renin and urinary sodium excretion had important
roles in the pathogenesis of childhood moderate primary
hypertension and white coat hypertension.
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Abstract

Aim: Acute Kidney injury (AKI) represents a clinical condition reflecting systemic inflammation. Neutrophil-to-
lymphocyte ratio (NLR) is novel prognostic marker in various inflammatory conditions. In this retrospective cohort we
evaluated two hundred and thirteen AKI patients.

Materials and Methods: The patients’ baseline values on admission, final values at discharge and after discharging
during follow-up period in outpatient clinic until six months to one year were recorded. NLR change during follow-up
period after hospitalization was also examined.

Results: It has been shown that, final NLR and timely changed NLR during hospital course are significant mortality
predictors in AKI patients both in univariate and mutually adjusted multivariate logistic regression analysis. To predict
mortality, we showed that, level of 9.90 point for final NLR has 73% sensitivity and 87% specifity as compared to
value below in ROC analysis (HR: 7.31, Cl 3.36-15.91; p<0.001).

Conclusion: NLR may be a novel screening tool on patiens' mortality for AKI patients during their hospital course.
Keywords: Acute renal failure, mortality.

0z
Amag: Akut bébrek hasarlanmasi (ABH), sistemik inflamasyonu yansitan bir klinik durumdur. Nétrofil-lenfosit orani

(NLO), degisik inflamatuar durumlarda bilinen yeni prognostik géstergedir. Bu retrospektif kohort ¢calismasinda iki yiiz
on lg¢ akut bébrek hasarlanmali hasta incelendi.

Gereg ve Yontem: Hastalarin basvuru ani, ¢ikis ani ve taburculuk sonrasi poliklinik takiplerinde var olan alti ay bir
yillik degerleri kaydedildi. Bu takip periyodunda hastalarin NLO dedisimleri incelendi.

Bulgular: Tek degiskenli ve ¢oklu degiskenli regresyon analizlerinde, hem taburculuk ani NLO dederi hem de
zamansal NLO degisimi, akut bbébrek hasarlanmali hastalarda badimsiz mortalite éng0ériiciisii olarak saptand..
Yapilan ROC analizinde, mortalite 6n gériiciliginde, NLO st sinir igcin 9.90 degeri, %87 6ézgiilliik ve %73
duyarlilikta saptandi (HR: 7.31, Cl 3.36-15.91; p<0.001).

Sonug: Akut bébrek hasarlanmali hastalarda, NLO, hastane yatis siirecinde mortalite igin yeni bir takip parametresi
olabilir.

Anahtar Sézcilikler: Akut bébrek yetmezIigi, mortalite.

Introduction

Acute kidney injury (AKI) is one of the most leading
cause of, cardiovascular failure, infections, increased
morbidity and mortality, in hospitalized patients. AKI
represents a systemic inflammatory condition and shows
a direct “cause and effect” relationship, with
inflammation (1-3).

Corresponding Author: Devrim Bozkurt

Ege University Faculty of Medicine, Department of Internal
Medicine, Intensive Care Unit, Izmir, Turkey

Received: 21.08.2016 Accepted: 16.12.2016

8

A simple and “easy to measure” parameter, ratio of
neutrophil and lymphocyte counts (NLR) is a novel
inflammatory marker in various clinical conditions which
can be used as an indicator of systemic inflammation
(4). In fact, NLR has been shown to predict outcomes in
various clinical conditions including, “peripheral vascular
disease”, “end stage renal disease” and in “critically ill
patients” (5-7). Therefore, usage of NLR to predict the
mortality and morbidity in AKI, makes sense.

As suggested above AKI is an inflammatory disorder
and NLR is a marker of inflammation which may have



prognostic significance in AKI. Thus this is a case-
control study, performed to investigate, whether NLR
has a prognostic significance in hospitalised patients
who developed AKI.

Materials and Methods

Study population

For this retrospective report, from January 2010 to
March 2013, Ni7 ICD coded patients (considered as
acute renal failure, n=313) were recruited. After
excluding the patients, as seen in figure 1.213 AKI
patient were included.

AKl was staged and defined with the guidance of
KDIGO-CPGAKI Criteria (8). Definition was set under
the 20 scope of any of the following:

e Increase in serum creatinine by =0.3 mg/dL within 48
hours or

e Increase in serum creatinine to 21.5 times baseline,
which is known or presumed to have occurred within the
prior 7 days or

¢ Urine volume <0.5 mL/kg/h for 6 hours.

Screened (n=313)
Patients with diagnosis
ICD-10N17

Excluded (n=100)
Hematologic or solid tumour (n=38)

Transplantation history (n=2)

Pregnancy (n=1)

Chronic kidney disease stage 4-5 (n=30)

Primary glomerular disease (n=8)

Systemic connective tissue disease affecting kidney (n=4)
Liver disease (n=4)

Death at 1st day of hospitalization (n=13)

Included to the
analyses
(n=213)

Figure-1. Study population flow chart.

Reasons for entering dialysis on admission and during
the hospital course were recorded. All patients requiring
26 dialysis were evaluated and managed by the same
team of nephrologists and ICU practitioner. Prescribed
dialysis modes were daily conventional dialysis with or
without ultrafiltration. Data was including demographical
properties such as age, sex, reason for admission and
comorbid clinical illnesses with previous medical history.
Nontraditional inflammation marker, NLR, routine serum
biochemical analysis and complete blood count were
recorded. For the statistical analysis, data were
consisted of the records taken at baseline, at discharge
and at the latest follow up taken, during 6 to 12 months
period from discharge. Timely NLR change between
admission and final, calculated as follows: [(Final NLR-
Baseline NLR)/days of hospital course)]. To estimate
kidney function, the most recently advocated formula of
Modification of Diet in Renal Disease Study Group
(MDRD-eGFR) was used (9). The predictors of all cause
of mortality were examined.
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Statistical Analysis

Categorical variables are summarized count, percentage
whereas continuous ones are summarized mean,
standard deviation, median, interquartiie range,
minimum and maximum as appropriate. “Cox
proportional-hazards regression model” and “mutually
adjusted multivariate regression analysis” were used to
determine the effects of independent parameters on
mortality. ROC analysis was performed to determine cut-
off values for final NLR level and timely changed NLR
ratios during hospital course. Overall significance level is
% 5. IBM SPSS ver. 21.0 is used for analyses.

Results

Of 313 eligible acute renal failures, Ni7 ICD coded
patients admitted to internal medicine intensive care unit,
213 patients were recruited into retrospective cohort
study. Eighty one patients had diabetes mellitus and 33
of them required insulin. Baseline characteristics of
study population were summarized in Table-1.

Table-1. Study Cohort Baseline Characteristics. Continuous

Variables are  Summarized  Mean+Standard
Deviation.

Patients (Alive/Deceased) 213 (157/56)
Age 72.48+14.7
Gender(M/F) 112/101
AKI Stagel 55

Stage 2 48

Stage 3 110
Infection related AKI 118 (55%)
Hemodialysis 77 (36%)
Inotrope usage 55 (26%)
Previous CKD 48 (22%)
Previous CVD 60 (28%)
Hospital duration (in days) 12.149.2
BP 115.8+32.1/66.2+17.3
BUN 85.5440.2
Creatinine 4.242.7
eGFR MDRD 19.5+15.8
CRP 13.4412.3
Albumin 3.440.7
NLR 14.4+13.2
MPV 11.74#1.3
Uric Acid 9.9+2.9

AKI: acute kidney injury; BP: blood pressure presented as systolic
blood pressure/diastolic blood pressure; BUN: blood urea nitrogen;
CKD: chronic kidney disease stage 1-3; CRP: C reactive protein;
CVD: cardiovascular disease; MDRD eGFR: Modification of Diet in
Renal Disease Study Group estimated glomerular filtration rate
formula; MPV: mean platelet volume; NLR: neutrophil-to-lymphocyte
ratio.

According to univariate analysis, being older than 65
years old, having CVD history and infection related AKI,
decreased level of serum albumin on admission and
inotrope usage were “independent mortality predictors”.
At discharge, increased level of WBC, uric acid level,
NLR, MPV, Ilymphocyte count, CRP and serum
creatinine levels as compared to baseline were
independent mortality predictors (Figure-2).
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Figure-2. Univariate analysis of mortality predictors.

AKI: acute kidney injury, Cl= lower and upper boundaries of 95%
confidence interval, CKD: chronic kidney disease; CRP: C- reactive
protein, mg/dL; CVD: cardiovascular disease; DM: diabetes mellitus;
MPV: mean platelet volume, fL; NLR: neutrophil lymphocyte ratio,
OR= odds ratio, WBC: white blood cell, 103/uL; Albumin, g/dL;
103/uL; Uric acid, mg/dL; *b:
measurement on hospital admission, f: last measurement before

creatinine, mg/dL; Lymphocyte,
death or hospital discharge.

“Mutually adjusted multiple logistic regression analysis”
was also performed with “significant mortality predictors
of univariate analysis” as shown in figure 3. Increment in
timely changed NLR and serum creatinine levels were
independent mortality predictors in our AKI cohort
(Figure-3).
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OR 95% CI ?

Decrease of albumin*®
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Figure-3. Mutually adjusted multiple logistic regression analysis
of mortality predictors.

Cl= lower and upper boundaries of 95% confidence interval, CKD:
chronic kidney disease, CRP: C- reactive protein, MPV: mean
platelet volume, NLR: neutrophil lymphocyte ratio, OR= odds ratio,
Albumin, g/dL; Creatinine, mg/dL; CRP, mg/d L; Lymphocyte,
.103/mm?®, MPV, fL. * reference to no change or increased fmodel
was adjusted for age (< 65 years vs. 265 years), having
cardiovascular disease and having infection related acute kidney
injury; these variable were found to be significant estimator of
mortality in univariate logistic regression models (see figure 2)
freference to no change or decreased.

Nontraditional predictor of systemic inflammation, NLR, at
the end of ICU course was independent predictor of
mortality (HR: 1.48, Cl 1.36-1.54; p<0.001). To determine
cut-off value for final NLR, ROC analysis was performed.
Level of 9.90 point for final NLR has 73% sensitivity and
87% specificity. The value for final NLR level above the
median (=10) was a significant mortality predictor as
compared to value below (HR: 7.31, CI 3.36-15.91;
p<0.001). Timely changed NLR (ANLR) was significant
(HR:7.39, ClI 3.58-12.88; p<0.001) mortality predictor.
Timely change in absolute NLR, even considered last to
follow-up values were significantly associated with mortality.
In infection related AKI group (n=118), timely changed NLR
was also a significant mortality predictor (HR: 30.99, CI
1.13-4.16; p=0.019) (Figure-4).

Ege Tip Dergisi



4

Odds ratio 739 (3.58-12.88) (p<0.0001)
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Figure-4. Timely changed NLR (ANLR) in study population.

Discussion

We conducted a retrospective analysis included 213 ICU
admission due to acute kidney injury. This is the first study
in literature evaluating the effects of NLR “predicting the
outcome”, mainly evaluating mortality, in AKI population.
As a result we have demonstrated that insulin required
diabetes mellitus (2.18, 1.08-4.4; p=0.030, data not
shown), infection related AKI, decreased albumin levels,
CVD history inotrope usage and aging were mortality
predictors. We also showed that, increment in serum
creatinine level and timely changed NLR were also
independent mortality predictors in “mutually adjusted
multivariate logistic regression analysis”.

Incidence of AKI in worldwide is steadily increasing. AKI
associates directly with longevity of hospital duration,
patients’ increased rate of mortality and development or
progression of preexistent kidney disease (9). Therefore,
AKI has great socioeconomic and public health burden.
Ischeamia-reperfusion injury, sepsis and nephrotoxicity
are the leading cause of this entity. Especially in elderly
population, as in our cohort population, sepsis is the
leading cause of all AKI cases (10-16).

After polytrauma, major surgical procedures or sepsis,
marked neutrophilia and a lymphocytopenia are well
known laboratory abnormalities. Correlation between the
severity of clinical course and the grade of neutrophilia
and lymphocytopenia is well established in clinical settings
(17). Sepsis is the leading cause of AKI and carries high
mortality rates. Increased generalized inflammation and
inflammation in kidney during sepsis are not surprising.
From that point of view it has been reported that the
kidney endothelial cells and tubular cells play an active
role in inflammatory process (18). Recent studies have
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demonstrated that inflammation-based prognostic scores
are useful in predicting cardiovascular risk. An easy
measurable laboratory test, NLR, was also reported in
various cardiovascular diseases. The association between
NLR and mortality has been showed previously in
coronary artery diseases, coronary calcification scores,
arterial stiffness, myocardial infarction, cerebrovascular
accidents and cardiac syndrome X (19-26). NLR was also
examined in patients with renal failure. More recently
increased NLR, above the median value, has been shown
as a cardiovascular and overall mortality predictor in
maintenance peritoneal dialysis patients (27). In
hemodialysis patients NLR was also correlated patients’
mortality. Median value >5/1 was associated mortality
significantly as compared to value <5/1 (28).

Final NLR and increment in timely changed NLR during
hospital stay were significantly correlated with mortality.
There was a steadily increment in NLR values compared
to the ones pointed at baseline, final and last follow-up
particularly in mortal patients. Indeed we observed that,
there were lowest NLR value recordings in alive patients,
as compared to value of deceased patients on admission.
This seems to be important, NLR change during hospital
course may be a screening tool for patients’ outcome.
Above the median value, 10/1, as compared to value
<10/1 was significantly better mortality predictor. ROC
analysis revealed cut-off value for final NLR is 9.90 which
had 73% sensitivity and 87% specifity. Change in NLR
timely and change in percentage NLR as compared to
baseline were also significant predictors of mortality.
These were the first detected NLR values predicting
mortality in AKI.

MPV and Lymphocyte count change during ICU course
are the novel tools for predicting mortality (29,30). Our
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study has also showed that final MPV and Lymphocyte
counts were mortality predictors. Although this relationship
has not reached a statistical significance in multivariate
regression analysis, this might be clear in larger
retrospective populations or prospective designs. Besides
NLR, MPV and lymphocyte counts are also cheaper and
easily measurable laboratory values which may reflect
patients’ outcome.

There are several limitations. This is the pilot study which
is performed on retrospective cohort evaluating the impact
of NLR on predicting the mortality rate in AKI. Single
center experience which can result in selection bias is
another point of view. Our institute has seven ICU
affiliations such as Anesthesiology and Reanimation,
Chest Disease, Cardiology, Cardiovascular Surgery,
General Surgery and Emergency Department ICUs.
Highly selected population, representing only internal
medicine ICU admissions, were evaluated. Therefore, it is
important to realize that our findings may not be
applicable to all ICU patients suffering from AKI due to the
other types of causes. We only considered the
development of AKI on admission rather than the
development of AKI later in the hospital course. Patients
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Oz

Amag: Hemofagositik lenfohistiyositoz (HLH) kontrolstiz immiin yanita yol agan hiperinflamasyonla karakterize klinik
bir sendromdur. Etiyolojiye bagh primer ve sekonder olarak siniflanmaktadir. Klinik bulgulari arasinda ates,
splenomegali, hepatit yer almaktadir. Tani doku &érneklenmesi ile konulur. Familyal HLH'li hastalarin santral sinir
sistemi (SSS) tutulumu hastaligin prognozunu ve klinik gidisini olumsuz etkileyen bir faktérdir. SSS tutulumunun
bulgulari; progresif ensefalopati, irritabilite, nébet, kraniyal sinir paralizisi, ataksi, nistagmus, ylrime ve gérme
bozuklugu, psikomotor gelisim geriligidir. Bu c¢alismada, SSS tutulumu olan 6 olgunun radyolojik goérintileme
bulgularini sunmayi amagladik.

Gereg ve Yontem: Bir-onbir yas araliginda 6 hasta irritabilite, nébet, ataksi, nistagmus, ylirime ve gérme bozuklugu,
psikomotor gelisim geriligi gibi nérolojik bulgularla hastanemize bas vurdu ve nérolojik muayene sonrasinda kranyal
manyetik rezonans géruntileme (MRG) incelemesi gerceklestirildi.

Bulgular: Hastalarimiza klinik ve laboratuvar degerlendirmeleri sonrasinda yapilan kemik iligi biyopsisi ile HLH tanisi
konuldu. Hastalarimizin tamaminda SSS tutulumunu gésteren kraniyal MRG bulgulari saptandi. MRG incelemesinde
T2 agirhkli ve FLAIR sekanslarinda serebral hemisferlerde hiperintens odaklar ve postkontrast serilerde patolojik
kontrastlanma ortak bulgular olarak belirlendi.

Sonug: HLH hastaliginin santral sinir sistemi tutulumu yiiksek mortalite ve morbidite ile seyretmektedir. Kraniyal
MRG SSS tutulumunu gostermede 6nemli rol oynamaktadir.

Anahtar Sozcikler: Hemofagositik lenfohistiyositoz, manyetik rezonans goriintileme, santral sinir sistemi, immun.

Abstract

Aim: Hemophagocytic lymphohistiocytosis (HLH) is a clinical syndrome characterized by hyperinflammation causing
uncontrolled immune response. It is classified as primary and secondary according to etiology. Fever, splenomegaly,
hepatitis are among the clinical findings. The diagnosis is made with tissue sampling. The central nervous system
(CNS) involvement of familial HLH patients is a factor that affects the prognosis and course of the disease. The
findings of CNS involvement include progressive encephalopathy, irritability, attack, cranial nerve paralysis, ataxy,
nistagmus, walking and visual impairment, psychomotor development deficiency. In this study, we aimed at
presenting the radiologic imaging findings of 6 cases with CNS involvement.

Materials and Methods: Six patients between the ages of 1-11 years applied to our hospital with neurological
findings such as irritability, attack, cranial nerve paralysis, ataxy, nistagmus, walking and visual impairment,
psychomotor development deficiency. Following the neurological examination, the cranial magnetic resonance
imaging (MRI) examination was conducted.

Results: HLH diagnosis was made through bone marrow biopsy after clinical and laboratory evaluations. Cranial
MRI findings indicating CNS involvement were observed in all of our patients. Hyperintense foci in cerebral

hemispheres and pathological contrast enhancement in postcontrast series were defined in T2 and FLAIR
sequences in MRI examination.
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Conclusion: The central nervous system involvement of HLH disease is observed with high mortality and morbidity.
Cranial MRI plays a significant role in revealing CNS involvement.

Keywords: Hemophagocytic lymphohistiocytosis, magnetic resonance imaging, central nervous system, immune.

Giris

Hemofagositik lenfohistiyositoz (HLH) sitotoksik T-
lenfositter ve  natural  killer  (NK) hucrelerin
fonksiyonlarinda bozulma, makrofaj ve T-lenfositlerin
aktivasyonu, proinflamatuvar sitokinlerin asirn Gretimi ve
hemofagositoz sonucu ates, hepatosplenomegali ve
sitopeni ile karakterize hematolojik bir hastahktir. HLH
genetik ve akkiz olmak Uzere iki farkli gruba ayrilir.
Primer (familyal) hemofagositik lenfohistiyositoz,
otozomal resesif olarak kalitilmakta ve 50.000 canh
dogumda bir goérilmektedir. Primer formu erken
infantlarda gorilmekte olup élimcildur. Sekonder formu
ise enfeksiyona ya da maligniteye bagli olarak ortaya
cikabilir.  Enfeksiyona sekonder olan formunun
tedavisinde kemoterapi ve/veya immunsipresif ajanlar
kullaniimaktadir (1,2).

HLH hastalarinda santral sinir sistemi (SSS) etkilenmesi

%10-73 oraninda goérllmektedir. Baslica ndrolojik
semptomlar; huzursuzluk, kraniyal sinir etkilenmesi,
biling  degisiklikleri, konvulsiyon ~ ve  komadir.

Histopatolojik olarak etkilenme leptomeningeal bolgeden
baslar, perivaskiler infiltrasyon, 6zellikle beyaz cevheri
etkileyen astrositik proliferasyon ve sonrasinda gelisen
nekroz alanlari ve fokal demyelinizasyon ile devam eder
(1,3). Norolojik bulgular olan HLH hastalarinin radyolojik
degerlendirmesi hastaligin tutulumunun saptanmasinda
o6nemli rol oynamaktadir.

Bu makalede Ege Universitesi Hastanesi pediatrik
hematoloji klinidi tarafindan izlenen, kemik iligi biyopsisi
ile HLH tanisi almig hastalardan, SSS tutulumu
radyolojik ve sitopatolojik olarak saptanmis olanlarinin
kraniyal manyetik rezonans goérintileme (MRG)
bulgularini retrospektif olarak tartismayi amacladik.

Gereg ve Yontem

Ege Universitesi Hastanesi’nde kemik iligi biyopsisi ile
HLH tanisi konmus hastalardan norolojik tutulum
semptomlari olan, radyolojik olarak SSS tutulumu
diglndlen ve lomber ponksiyon ile SSS tutulumu teyit
edilmis 6 hasta galismaya dahil edildi. Hastalarin yasi,
cinsiyeti, tani aldigi dénemdeki yasi, multisistemik
muayene ve norolojik semptom/bulgulari kaydedildi.
Tum hastalarin 1.5 Tesla MRG cihazi (Magnetom Vision,
Siemens, Erlangen, Germany) ile kafa sarmal
kullanilarak elde olunmus kraniyal MRG tetkikleri
incelendi. Hastalarin aksiyel-sagittal planda alinmis T1
agirhkh  (T1-A) prekontrast, aksiyel-sagittal-koronal
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planda alinmig postkontrast T1 A, aksiyel T2 agirlikh
(T2-A), koronal FLAIR sekanslar ve difizyon MRG
tetkikleri retrospektif olarak néroradyolog tarafindan
degerlendirildi. Tim hastalarnn HLH SSS tutulumu
suphesiyle gerceklestiriimis ve tutulum ile uyumlu
bulgular saptanmis kraniyal MRG sonrasi 1-6. gln
icerisindeki donemde yapilan lomber ponksiyon
isleminde elde olunan BOS (Beyin omurilik sivisi)
sitopatolojik incelemelerinde, monontkleer hicre ve
protein artigi tespit edilmisti.

Tdm hastalar 18 yasinin altinda oldugundan, hasta
yakinlari g¢alisma hakkinda bilgilendirilerek ve imzali
onaylari alindi.

Bulgular

Calismaya dahil edilen 6 hastanin timu kiz olup yaslari
1 ile 11 yil arasinda degismekteydi. Hastalarin ortalama
yasl 4 idi. Hastalarin tani aldiklar ddnemdeki yaglari ise
8 ay ile 10 yas arasinda degismekteydi. Hastalarda en
sik izlenen semptomlarin ates yuksekligi ve biling
degisiklikleri oldugu; nistagmus, ataksi ve papil 6demin
de daha nadir olarak izlendigi saptandi. MRG bulgular
arasinda ise tim hastalarda her iki serebral hemisfer
derin beyaz cevherde T2A-FLAIR sekanslarda yaygin
hiperintens alanlar izlenmis olup bazi hastalarda benzer
patolojik  sinyal intensite  dedgisikliklerinin  bazal
ganglionlar dizeyinde de izlendigi gérildi. Postkontrast
serilerde hastalarin 3’Unde patolojik kontrastlanmanin
beyaz cevher lezyonlarina eslik ettigi gorildu (Resim-1).
Bir hastada akut iskemi bulgularinin da diger SSS
tutulum bulgularina ek olarak gelistigi izlendi.

Hastalarin timudnde takipte gelisen nérolojik bulgular ve
tanimlanan SSS tutulumunu duisundurdr  bulgular
saptanmasi sonrasinda lomber ponksiyon uygulandi.
BOS sitopatolojik ve biyokimyasal incelemelerinde tim
hastalarda mononikleer hicre artisi izlendi. 4 hastada
BOS proteininde artisg vardi. Bulgular patolojik inceleme

sonucunda primer hastalik infiltrasyonu ile uyumlu
bulundu.

Tedavide intratekal metotreksat ve bazi hastalarda
etoposid uygulandi. Hastalarin 5’ine  kemik iligi
transplantasyonu uygulanirken, 1 hasta remisyona

girmedi ve kaybedildi.

Hastalarin demografik ve klinik 6zellikleri ile kullanilan
tedavi ve MRG bulgulari Tablo-1'de gosteriimektedir.
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Tablo-1. Kemik [ligi Transplantasyonu (KI Transp).

Hasta No CI]as?ylet Tani yasi Semptom MRG Bulgusu Tedavi élg;/lrlf
Bilateral serebral hemisfer
Néromotor derin beyaz cevherde T2A- Intratekal
geligim geriligi FLAIR sinyal intensite artimi metotreksat .
1 1 yas/K 8 ay o . ) N : lyi
Biling Bilateral parietooksipital Prednizolon
bulaniklig bdlgede patolojik Kl transp.
kontrastlanma
. . Bilateral serebral hemisfer
Direncli ates derin beyaz cevherde T2A-
Biling FLAIR sinyal intensite artimi
) 2 yas/k 1yas bU|an|.k||Q| Leptomeningeal yapilarda Etoposid iyi
Ataksi patolojik kontrastlanma Kl transp.
Nistagmus Sag serebral hemisfer_fronta_l
ve parietal lobda akut iskemi
alanlari
) ) Bilateral serebral hemisfer
Direngli ates subkortikal alanda T2A-FLAIR | Intratekal
3 2,5 yasg/K 2 yas Biling hiperintens patolojik metotreksat lyi
bulanikhigi kontrastlanma gdsteren Kl transp.
noduler odaklar
) ) Bilateral serebral hemisfer
Direncli ates subkortikal beyaz cevher ve Intratekal
4 7 yas/K 5 yas Biling degisikligi | bilateral bazal ganglionlar metotreksat lyi
dizeyinde T2A-FLAIR sinyal KI transp.
intensite artimi
Biling Bilateral serebral hemisfer Etoposid
& periventrikller beyaz o
5 10 yas/K 8 yas bl_'"amk“gl cevherde nodUIeryTZA-FLAIR Kl transp. lyi
Nistagmus hiperintens odaklar
Her iki serebral hemisferde
subkortikal beyaz cevherde
Biling T2A-FLAIR sinyal intensite :
6 11 yas/K 10 yas bulanikligi artimi Etoposid Olim
Papil 6dem Bilateral globus palliduslarda VIG
T2A-FLAIR hiperintens
odaklar
Tartigma

Resim-1. HLH tanili 11 yasinda kiz hasta. T2 aksiyel (a) ve
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FLAIR koronal (b) kesitlerde HLH santral sinir sistemi
tutulumu ile uyumlu serebral parankimal sinyal
intensite degisiklikleri izleniyor. Pre-kontrast (c) ve
post-kontrast (d) aksiyel T1 kesitlerde bu alanlarda
patolojik kontrastlanma artislar segiliyor (ok).

Hemofagositik lenfohistiyositoz (HLH) ates,
hepatosplenomegali ve sitopeni ile karakterize bir
hastallk olmasi yani sira norolojik tutulum da
gOsterebilmektedir. Norolojik bulgular degisken olmakla
birlikte sikhkla gorulebilenler; irritabilite, ense sertligi,
konvulsiyon, kraniyal sinir paralizisi, ataksi, hemipleji ve
biling kaybidir (3,4). Henter ve ark. (3) yaptigi ¢calismada
HLH tanili 23 hastanin postmortem ndropatolojik
incelemesinde; makroskopik olarak siklikla beyinde
normal ya da 6demle uyumlu gértinim izlenmistir. Birkag
vakada ise dokuda yumusama ve destriksiyon sahalar
g6ze carpmistir. Mikroskopik olarak normalden ileri
etkilenmeye dek degisken oranlarda tutulum
saptanmistir. Meninkslerin lenfosit, histiyosit/makrofaj-
larla infiltre olmasi, perivaskller alanda infiltrasyon,
parankim infiltrasyonu ve multifokal nekroz alanlari
sirasiyla etkilenme derecesine gore olan bulgulardir.
Hastalarin ndrolojik semptomlari ise hipotonisite, siskin
fontanel, ense sertligi, konvilsiyon, psikomotor
retardasyon ve biling kaybi seklinde olabilir. Beyin
omurilik sivisinin (BOS) analizi artmis protein igerigi ve
mononikleer hiicre varhgi ile faydali olabilir (3).
Hastalarimizda da en sik gorulen bulgu ates ylksekligi
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ve biling bulanikhigr idi. Timinin BOS analizlerinde
mononukleer hiicre artisi ve c¢ogunda protein artisi
g6zlendi.

HLH hastalarinin nérolojik tutulumlarinin belirlenmesinde
MRG o6nemli bir role sahiptir. MRG ile vyapilan
calismalarda; gri ve beyaz maddedeki anormal sinyal,
serebral hacim kaybina bagl ventrikillerde genigleme ve
ekstraaksiyel mesafede artis, hidrosefali, atrofi, dilate
subdural alanlar, kalsifikasyon ve nekroz norolojik
tutulumda goézlenebilen bulgulardir (5-7). T2-A ve FLAIR
sekanslarinda yuksek sinyal o6zelligi gbsteren alanlar
lenfosit ve histiyosit infiltre ettigi beyin parankim alanlari
veya demyelinizasyon ile uyumlu bulunmustur (5).
Kontrastli kesitlerde meninkslerde izlenen kontrastlanma
ise lenfosit ve histiyositlerin leptomeninksleri infiltrasyonu
sonucu olugsmaktadir (5). HLH’ye bagh SSS tutulumunun
kontroli geri donlsiimsiiz olan norolojik sekellerden
korunmada en oénemli faktérdir (5,8). Ozdemir ve
arkadaslarinin  sundugu vakada MR spektroskopide
tutulan beyaz cevherde laktat zirvesi izlenmistir (9).
Hastalarimizda MRG’de izledigimiz ve hastalik tutulumu
olarak degerlendirdigimiz en sik bulgumuz T2-A ve
FLAIR sekanslarinda yuksek sinyal 6zelligi gosteren
alanlardi. Bazi hastalarimizda postkontrast incelemede
tutulum izlenen alanlarda kontrastlanma ve bazilarinda
ise leptomeningeal tutulumu gdsteren kontrastlanma
saptandi.

HLH hastalarinda tedavisiz mortalite oldukg¢a yuksek
goOrulmektedir, bu hastalikta erken tani konulmasi,
kemoterapi ve immunsupresif tedavi verilmesi, hastalar
remisyona girer girmez hematopoetik kdk htcre nakli
yapilmasi sag kalimi arttirmaktadir. Tedavi olarak
siklosporin-A yanisira intratekal tedavide prednizolon ve
metotreksat kullanimi yaygin olarak uygulanmaktadir.
Sekiz haftalik baslangi¢ tedavisinin ardindan Familyal
Hemofagositik Lenfohistiyositoz  hastalari ya da
sekonder HLH olup direngli seyreden veya yeniden
aktive olan hastalarda tedaviye devam edilmesi, uygun

Kaynaklar

donor bulunur bulunmaz hematopoetik kdok hicre nakli
yapillmasi Onerilmektedir. Ailesel olmayan vakalarda ise
iyilesme saglanirsa, sekiz haftallk baslangi¢c tedavisi
sonrasinda tedavi kesilmeli ve hasta izlenmelidir.
Sekonder HLH olgularinda immun aktivasyona yol acan
nedenin ortadan kaldirlmasi tedavi basarisini
arttirmaktadir. Bugtin icin primer HLH'de kir saglayan
tedavi, kemoterapi ile hastada remisyon elde edildikten
sonra allojenik hematopoetik kdk hicre nakli
yapllmasidir (10-12). Hematopoetik kok hicre nakli
yapildigi sirada hastalik aktif ise sag kalm daha
disuktur bu nedenle kemoterapétik tedavi ile hastalik
kontrol altina alindiktan sonra hematopoetik kék hicre
nakli yapimasi 6nerilmektedir (10-12). Hastalik
prognozu baglangi¢ yasi ile ters orantili olup, ¢ok erken
baslangicli vakalarda (<6 ay) mortalite daha yuksektir.
SSS tutulumu da prognoz (izerine olumsuz etkisi olan
faktorlerin basinda gelmektedir (10,13). Hastalarimizin
hepsine kemoterapétik ajanlarla tedavi uygulanmistir. Bu
tedavi ile remisyona giren 5 hastamizda ise kemik iligi
transplantasyonu  gercgeklestiriimistir. Bu  hastalarin
izleminde de hastaligin remisyonda oldugu gozlenmistir.

Calismamizin bazi kisithliklari bulunmaktadir. Hasta
sayimizin az olmasi bunlarin basinda yer almaktadir.
Calismamizda elde ettigimiz radyolojik  bulgular
literatlirdeki verilerle 6rtiismektedir.

Sonug

HLH hastalarinda santral sinir sistemi tutulumu nadir
gOrulmekte ancak yuksek mortalite ve morbidite ile
seyretmektedir. Calismamiz sonuglarina gére kranyal
MRG bu hastalarin tanisinda énemli bir tanisal arag olup
norolojik semptomlari olan hastalarin kranyal MRG
tetkikinde tanimlanan baz bulgular hastaligin SSS
tutulumunu gostermede oldukga basarilidir. Bu konuda
daha genis serilerle yapilacak c¢alismalara ihtiyag
duyulmaktadir.
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Abstract

Aim: To determine differences in anterior segment measurements between pediatric and adult keratoconus groups
using Scheimpflug imaging system.

Materials and Methods: This retrospective study included 133 patients with keratoconus and 101 healthy controls.
Subjects were grouped as pediatric and adult. Differences in anterior chamber depth (ACD), anterior chamber
volume (ACV), anterior chamber angle (ACA), pachymetry, corneal volume (CV) and maximum keratometry (Kmax)
were sought between the age-based subgroups.

Results: Right eyes of the 133 keratoconus patients (56 pediatrics and 77 adults) and 101 healthy controls (41
pediatrics and 60 adults) were reviewed. Pediatric subgroups had significantly higher ACD and ACV compared to
those of the adult subgroups in both groups (p<0.05). On the other hand, pediatric and adult keratoconus patients
had significantly higher ACD than in the age (subgroup) matched controls (p< 0.05). In the pediatric keratoconus
subgroup, eyes with stage 3 keratoconus had significantly deeper ACD than in the eyes with stage 2 keratoconus
(p<0.05). However, in the adult group, only corneal parameters were significantly lower in eyes with stage 3
keratoconus compared to those of the eyes with stage 2 keratoconus (p<0.05).

Conclusion: Anterior chamber measurements appear to be altered by aging in both keratoconus and control groups,
whereas eyes with keratoconus in all age subgroups appear to have a deeper AC than in the age-matched normals.
Moreover, an increase in ACD in pediatric keratoconus might be indicative of progression. However, in the adult
keratoconus, corneal parameters appear to decrease with keratoconus progression.

Keywords: Age, anterior segment, keratoconus, pediatrics, scheimpflug.

0Oz
Amag: Scheimpflug gériintileme sistemi kullanarak, pediatrik ve eriskin keratokonus gruplari arasindaki 6n segment
blgiimlerindeki farkliliklari belirlemek.

Gereg ve Yontem: Retrospektif 6zellikteki bu ¢alismaya 133 keratokonuslu hasta ve 101 saglikli kontrol olgusu dahil
edildi. Olgular pediatrik ve eriskin olmak tizere gruplandi. On kamara derinligi (OKD), 6n kamara hacmi (OKH), 6n
kamara agisi (OKA), pakimetri, kornea hacmi (KH) ve maksimum keratometri (Kmaks) degerleri arasindaki farkliliklar
bakimindan yas alt gruplari karsilastirildi.

Bulgular: Yiiz otuz ii¢ keratokonuslu hastanin (56 pediatrik ve 77 eriskin) ve 101 saglikli olgunun (41 pediatrik ve 60
eriskin) sag gézleri incelendi. Her iki grupta, pediatrik olgular eriskin grup ile karsilastiridiginda daha yiiksek OKD ve
OKYV degerlerine sahipti (p<0.05). Diger taraftan, keratokonuslu pediatrik ve eriskin olgularin yas-eslestirmeli saglikl
kontrol olgularina kiyasla daha yiiksek OKD degerine sahip oldugu gériildii (p<0.05). Pediatrik grupta, evre 3
keratokonuslu olgular evre 2 keratokonuslu olgulara gére daha yiiksek OKD degerine sahipti (p<0.05). Eriskin grupta
ise evre 3 keratokonuslu hastalarin evre 2 keratokonuslu hastalara gére daha dlisiik korneal 6l¢ciim dederlerine sahip
oldugu saptandi (p<0.05).
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Sonug: Keratokonus ve kontrol gruplarinda yasla beraber 6n kamara parametrelerinin degistigi g6rilmektedir.
Ancak, tiim yas gruplarinda keratokonuslu gézlerin yag-eslestirmeli saglikli kontrollere gére daha derin én kamaraya
sahip oldugu anlasiimaktadir. Ayrica, pediatrik keratokonus olgularinda OKD dederindeki artma ilerleme agisindan
isaret edici olabilir. Diger taraftan, erigkin keratokonus olgularinda hastalik ilerlemesi ile sadece korneal parametre

dederlerinin azaldigi gériisiindeyiz.

Anahtar Sézciikler: Keratokonus, én segment, pediatrik, scheimpflug, yas.

Introduction

Keratoconus is a non-inflammatory progressive corneal
disease characterized by apical protrusion and stromal
thinning (1). Environmental and genetic factors play role
in the pathogenesis and the disease begins at puberty
(1). However, clinical manifestation of keratoconus takes
time and diagnosis is generally established in early
adulthood. Most of the early cases are detected during
the preoperative examinations prior to the refractive
surgery over 18 years of age. It is well known that
pediatric keratoconus has tendency to progress rapidly
and corneal transplantation is generally required in 20%
of the patients (1-3). Fortunately, corneal collagen cross-
linking (CXL) treatment provides promising visual and
topographical improvement in patients with progressive
keratoconus (2-5).

Visual deterioration in pediatric age group should be
carefully evaluated and a comprehensive
ophthalmological examination is needed. Keratoconus
should be kept in mind as an important etiology in
pediatric patients with myopia and astigmatism. In
moderate to advanced keratoconus, typical clinical signs
such as stromal thinning, Fleischer's ring, Munson's
sign, Rizzuti's phenomenon and scissoring reflex on
dilated retinoscopy help for the accurate diagnosis.
However, in early keratoconus, new technology anterior
segment imaging devices provide valuable anterior
segment data for the diagnosis (6-8).

The Scheimpflug imaging system has ability of taking
high quality slit images of the anterior segment
structures from anterior surface of the cornea to the
posterior of the lens using a 360° rotating camera. This
technology provides quantitative data for anterior
chamber and lens, corneal curvature, anterior and
posterior elevation, corneal pachymetry and corneal
volume (6-8).

In the current literature, there are studies comparing
Scheimpflug parameters between eyes with keratoconus
and healthy controls in adult population, whereas there
is limited data regarding anterior segment features of
eyes with keratoconus in pediatric age group (9,10). In
the current study, we performed an age-based
comparison (as pediatrics and adults) in terms of
anterior segment measurements obtained from the
Scheimpflug imaging system (anterior chamber
parameters, corneal thicknesses, corneal volume and
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maximum keratometry [Kmax]) between patients with
keratoconus and healthy subjects.

Materials and Methods

This study followed the tenets of the Declaration of
Helsinki and Local Ethics Committee approved the
methodology. We retrospectively reviewed the records of
133 right eyes of 133 patients with a confirmed diagnosis
of keratoconus (keratoconus group) and 101 right eyes
of 101 healthy controls (control group) aged between 10-
40 years. Both keratoconus and control groups were
divided into two age subgroups as pediatric (age< 18
years) and adult (age= 18 years). In the keratoconus
group, age subgroups were matched with each other in
terms of gender and keratoconus stage.

Inclusion criteria for the keratoconus group were
biomicroscopic examination and corneal topography
consistent with keratoconus according to the criteria of
Collaborative Longitudinal Evaluation of Keratoconus
Study Group, (11) inferior—superior (I-S) keratometric
asymmetry >1.5, skewing of the steepest radial axes

above and below the horizontal meridian, stromal
thinning, Fleischer's ring, Munson's sign, Rizzuti's
phenomenon and scissoring reflex on dilated

retinoscopy.

The control group consisted of age- and gender-
matched healthy subjects with normal ophthalmological
examination and corneal topography (except regular
astigmatism, if any).

Eyes with subclinical or form fruste keratoconus, history
of prior corneal surgery, trauma or scarring were
excluded from the study.

In the keratoconus group, disease severity was graded
according to the Amsler-Krumeich Classification System
(12) as follows;

Stage 1: Eccentric steepening; myopia, induced
astigmatism, or both <5.00 D; mean central K < 48 D

Stage 2: Myopia, induced astigmatism, or both from 5.00
to 8.00 D; mean central K readings < 53.00 D; absence
of scarring; corneal thickness >400 microns

Stage 3: Myopia, induced astigmatism, or both from 8.00
to 10.00 D; mean central K readings >53.00 D, absence
of scarring; corneal thickness 300 — 400 microns

Stage 4: Refraction not measurable; mean central K
readings >55.00 D; central corneal scarring, corneal
thickness < 200 microns
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All  patients underwent detailed ophthalmological
examinations included best corrected distance visual
acuity (CDVA, including contact lens) measurement with
Snellen charts, slit-lamp biomicroscopic examination,
applanation tonometry, dilated fundus examination (with
+90 D lens) and retinoscopy. Eyes with stage 4
keratoconus were not included into the study to prevent
potential effect of corneal scarring on the Scheimpflug
measurements.

Scheimpflug imaging

A single experienced technician performed the anterior
segment measurements using the Oculus Pentacam
(Oculus Optikgerate GmbH, Wetzlar, Germany). Images
were captured in automatic mode under scotopic
conditions with undilated pupils. A single test with the
highest quality score (over 95%) was used for the
statistical analysis.

Anterior chamber depth (ACD, distance from the corneal
endothelium to the anterior lens surface with undilated
pupil along the optical axis), anterior chamber volume
(ACV, calculated from the corneal endothelium to the
anterior lens surface with undilated pupil in a 12 mm
diameter around the corneal apex), anterior chamber
angle (ACA), pupil-center pachymetry, apical
pachymetry, thinnest pachymetry, corneal volume (CV)
and Kmax were obtained for each eye.

The differences in Scheimpflug measurements between
pediatric and adult subgroups were investigated within
the keratoconus and control groups separately. Pediatric
vs. pediatric and adult vs. adult comparisons were also
performed regarding the Scheimpflug parameters
between the keratoconus and control groups. Moreover,
in each keratoconus subgroup (pediatric and adult), we
sought for differences in the Scheimpflug measurements
based on the keratoconus stage.

Statistical analysis

The sample size in this study was calculated using the
PASS software version 11.0.1 (NSCC, LLC, Utah, USA).
Statistical analysis was performed with the Statistical
Package for Social Sciences software version 16.0
(SPSS Inc, Chicago, IL, USA). Results were expressed
as mean = standard deviation (SD). The differences in
gender and keratoconus stage between the two age
subgroups were analyzed using the Chi Square test. An
independent samples t test was used to analyze the
differences regarding quantitative variables (Scheimpflug
system measurements) between the pediatric and adult
subgroups in the keratoconus and control groups.
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However, a Mann-Whitney U test (honparametric) or an
independent samples t test (parametric) was performed
to compare two independent subgroups [Pediatric vs.
pediatric and adult vs. adult comparisons (keratoconus
vs. control groups), and comparisons between eyes with
stage 2 and 3 keratoconus] in terms of quantitative
variables (Scheimpflug parameters).

Pearson correlation coefficients were used to analyze
relations between age and Scheimpflug parameters. A p
value less than 0.05 was considered statistically
significant at 95 % confidence interval.

Results

This study involved 133 patients with confirmed
keratoconus (keratoconus group, 56 pediatrics and 77
adults) and 101 age-and gender-matched healthy
controls (control group, 41 pediatrics and 60 adults).
Table-1 presents age, gender distribution and
Scheimpflug measurements between the keratoconus
and control groups. The keratoconus group consisted of
only eyes with stage 2 (n=61) and stage 3 (n=72)
keratoconus.

In the keratoconus group, age-based analysis showed
that the pediatric subgroup had significantly higher ACD
and ACV values when compared to those of the adult
subgroup (Table-2, p<0.001, p=0.011, respectively).
Similarly, in the control group, ACD and ACV values
were significantly higher in the pediatric subgroup than in
the adults (Table-2, p=0.002, p<0.001, respectively).
Table-2 shows comparisons for the Scheimpflug
parameters within the keratoconus and control groups
based on the age subgroups.

Furthermore, pediatric patients with keratoconus had
higher ACD than in the healthy pediatrics (3.60+0.33 vs.
3.43+0.36 mm, respectively, p=0.020). Similarly, adult
patients with keratoconus had higher ACD (3.39+0.30
vs. 3.22+0.28 mm, respectively, p=0.001), and lower
ACA (37.9146.2 vs. 40.115.2 degrees, respectively,
p=0.031) values than in the healthy adults.

As expected, all keratoconus subgroups had significantly
higher Kmax, and lower corneal pachymetry and corneal
volume compared to those of the healthy age-based
subgroups (p<0.001).

In the keratoconus group, there were no statistically
significant differences in terms of gender, keratoconus
severity (based on the Amsler-Krumeich Classification
System), corneal thicknesses, corneal volume and Kmax
between the pediatric and adult subgroups (p>0.05).
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Table-1. Age, Gender Distribution and Scheimpflug Measurements Between The Keratoconus and Control Groups.

Keratoconus group

Control group

Variables (n= 133) (n= 101) p
Age (years) 23.4+7.6 23.747.6 0.841°
Gender (M/F) 72161 53/48 0.895"
ACV (mm®) 218.3136.6 213.3+39 0.649°
ACD (mm) 3.4+0.33 3.3+0.34 <0.001?
ACA (degrees) 38.9+6.7 41.1£6.5 0.015°
Pupil center pachymetry (microns) 480.6+43.2 566.3+29.3 <0.001°
Apical pachymetry (microns) 475.5+44.8 566.6+29.0 <0.001°
Thinnest pachymetry (microns) 465.7+45.2 563.2+29.1 <0.001°
CV (mm? 57.3+4 .1 61.7£3.1 <0.001%
Kmax (D) 54.315.0 44.8+1.4 <0.001%

ACA: Anterior chamber angle; ACD: Anterior chamber depth; ACV: Anterior chamber volume; CV: Corneal volume; Kmax: Maximum keratometry
Values were presented as mean + SD (standard deviation); p< 0.05, bold and italic values indicate statistical significance

Independent samples t test
°Chi Square test

Table-2. Comparison of the Scheimpflug Measurements Based on Age Subgroups Within the Keratoconus and Control Groups.

Keratoconus group

Control group

Pediatric Adult

Variables subgroup subgroup
(n=56) (n=77)

ACV (mm?) 227.7+37.6 211.9+34.3
ACD (mm) 3.60£0.33 3.39%0.30
ACA, degrees 40.3t7.2 37.9+6.2
Pupil center
pachymetry 485.3+49.8 477.2+36.8
(microns)
Apical
pachymetry 479.5+50.7 472.6240.1
(microns)
Thinnest
pachymetry 471.5£52.0 461.5+39.3
(microns)
CV (mm?) 58.1+4.7 56.8+3.4
Kmax (D) 54.4+5.3 54.2+4.6

Pediatric Adult
p? subgroup subgroup p?
(n=41) (n=60)
0.011 232.9+40.9 204.5+33.4 <0.001
<0.001 3.43%0.36 3.22+0.29 0.002
0.052 42.5+7.8 40.145.2 0.095
0.284 563.6+34.9 567.2+24.9 0.537
0.383 564.1+34.5 568.3+24.7 0.502
0.210 560.7+34.6 564.9+24.9 0.507
0.098 61.8+3.3 61.61£2.9 0.854
0.892 44.7£1.3 44.8+1.4 0.707

ACA: Anterior chamber angle; ACD: Anterior chamber depth; ACV: Anterior chamber volume; CV: Corneal volume; Kmax: Maximum keratometry
Values were presented as mean + SD (standard deviation); p< 0.05, bold and italic values indicate statistical significance

“Independent samples t test

The Scheimpflug measurements were also compared
according to the keratoconus stage within the each age-
based subgroup (pediatric and adult). In the pediatric
subgroup, ACD was significantly higher in eyes with stage 3
keratoconus (n=30) than in the eyes with stage 2
keratoconus (n=26) (p=0.045). In the adult subgroup, AC
parameters did not change between the eyes with stage 2
(n=35) and stage 3 (n=42) keratoconus, whereas eyes with
stage 3 keratoconus had lower corneal thicknesses
(p<0.001) and CV (p=0.006) than in the eyes with stage 2
keratoconus. Figure 1, Figure 2 and Figure 3 present the
comparisons of the Scheimpflug AC parameters based on
the keratoconus stage in each age subgroup.
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In the keratoconus group, correlation analysis revealed a
significant negative relation between age and AC
parameters (ACD, p<0.001 r=-0.349; ACV, p=0.001
r=-0.295). In the control group, ACD and ACV were
negatively correlated with age (p= 0.001, r=-0.317;
p<0.001, r=-0.346, respectively). However, in both groups,
age was not significantly correlated with corneal
thicknesses, CV and Kmax (p>0.05).
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Figure-1. Comparison of anterior chamber depth (ACD)
between eyes with stage 2 and stage 3 keratoconus
in the pediatric and adult keratoconus subgroups
(*statistically significant difference, p<0.05).
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Figure-2. Comparison of anterior chamber volume (ACV)
between eyes with stage 2 and stage 3 keratoconus
in the pediatric and adult keratoconus subgroups
(p>0.05).
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Figure-3. Comparison of anterior chamber angle (ACA)
between eyes with stage 2 and stage 3 keratoconus
in the pediatric and adult keratoconus subgroups
(p>0.05).

Discussion

Keratoconus is a bilateral and asymmetric corneal
disease. Although underlying mechanisms begin at
puberty, the disease generally manifests at early
adulthood and typical findings make the diagnosis easy
(1-3). However, a complete anterior segment imaging is
crucial for establishing the diagnosis. A relatively new
anterior segment imaging device, the Scheimpflug
system, provides reliable and reproducible quantitative
data for anterior segment structures (13-16).

In the current literature, several researchers evaluated
anterior chamber parameters of eyes with keratoconus
using the Scheimpflug system and it was suggested that
keratoconic eyes had a higher ACD compared to that of
the healthy eyes (17-19). A further analysis by Emre et
Volume 57 Issue 1, March 2018/ Cilt 57 Sayr 1, Mart 2018

al. (9) showed statistically significant differences in ACA
and CV measurements between the mild and severe
keratoconus groups and ACV was higher in the severe
keratoconus group than in the control group. In terms of
corneal parameters, previous studies reported reduced
corneal volume and corneal thickness in eyes with
keratoconus compared to those of the healthy controls
(17-19).

Although  above-mentioned  studies investigated
differences in anterior chamber measurements, CV and
pachymetry in adult keratoconus, current literature has
limited data comparing anterior segment parameters
between the pediatric and adult patients with
keratoconus. In the present study, we sought for
differences in ACD, ACV, ACA, corneal pachymetry, CV
and Kmax obtained from the Scheimpflug imaging
system between pediatrics and adults within/between
the keratoconus and control groups. Statistical analysis
revealed that, in both keratoconus and control groups,
pediatric subjects (<18 years of age) had a deeper AC
and larger ACV when compared to those of the adults (=
18 years of age). This result might be associated with
the role of aging on AC shallowing as stated by previous
studies (10,20).

It was suggested that age, gender, refractive error, body
type and cataract formation are related with ACD
measurement (10,20). A study by Edmonds et al. (10)
showed that ACD was decreased by an average of
0.012 mml/year in a normal eye and by 0.014 mm in
eyes with keratoconus. Similarly, in the current study,
correlation analysis revealed a negative relation between
age and AC measurements in the keratoconus and
control groups. Moreover, the results of our study
demonstrated a similar decrease in ACD and ACV
values between the pediatric and adult groups in
patients with keratoconus and healthy subjects. Hence, it
can be suggested that shallowing of AC in the pediatric
keratoconus subgroup over time was due to
physiological process as in normal population. On the
other hand, we did not have lens thickness
measurements (which could be a valuable parameter)
for all subjects so this parameter was not included into
the statistical comparisons. This point can be considered
as a limitation of the present study. Although both
keratoconus patients and healthy subjects seem to show
similar trend in AC measurements with aging, our study
showed that pediatrics and adults with keratoconus had
deeper AC than in the age-matched corresponding
healthy subgroups.

In our study, corneal thicknesses, CV and Kmax showed
no significant differences between the pediatric and adult
keratoconus subgroups. In the current study, age
subgroups were matched with each other in terms of
gender and keratoconus severity. Therefore, we were
able to perform a reliable analysis to evaluate the effect
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of age on differences in anterior segment parameters
between the keratoconus subgroups, whereas this
condition might have led similar Kmax values between
the subgroups.

In the current literature, there are few number of studies
comparing Scheimpflug parameters between pediatric
and adult patients with keratoconus, whereas Emre et al.
(9) evaluated the Scheimpflug anterior segment
parameters with a severity-based comparison in
keratoconus patients, and their study group included
patients with an age between 12 to 63 years. In our
study, we performed a similar comparison in terms of
Scheimpflug parameters between the eyes with stage 2
and stage 3 keratoconus in the pediatric and adult
keratoconus subgroups separately (our study group
consisted of only eyes with stage 2 and 3 keratoconus).
In the pediatric subgroup, ACD was significantly higher
in eyes with more severe keratoconus, whereas there
were no significant differences in AC parameters
between the stage 2 and stage 3 keratoconus in the
adult subgroup. When corneal parameters were
evaluated, in the pediatric subgroup, there were no
differences in terms of corneal thicknesses and volume
between the stage 2 and stage 3 keratoconus, whereas
in the adult subgroup, eyes with stage 3 keratoconus
had lower corneal thicknesses than in the eyes with
stage 2 keratoconus. Moreover, Kmax was significantly
higher in stage 3 keratoconus than in the stage 2
keratoconus in all age subgroups as expected. In
summary, in pediatric keratoconus, ACD seems to
increase with disease severity, whereas in adult patients
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Anterior cruciate ligament injuries at the office workers who have irregular
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Abstract

Aim: The aim of this study is to evaluate the anterior cruciate ligament (ACL) tears in Turkish office workers on the
artificial playing surfaces.

Materials and Methods: Eighty-seven patients who were operated for anterior cruciate ligament tear that had
injuries on artificial surfaced playing areas (ASPA)s were evaluated retrospectively. Evaluations were undertaken
using Lysholm and Tegner Activity Scale pre-operatively and in the last follow-up. Injury mechanisms, shoe types,
frequency of sporting activity, time of warm-up exercises before sporting activity were assessed. Types of ASPA’s,
body mass index (BMI) and return to work period were also determined.

Results: Increase in Lysholm and Tegner activity scale between the preoperative and postoperative scores was
found to be statistically significant (p<0.001). ACL tear occurred with non-contact injury in 65 patients, 22 patients had
ACL tear with direct contact trauma. Football activity on the ASPAs is social allocation rather than a sportive activity.
The rate of wearing special designed shoes for ASPA in sporting activities was low. The mean frequency of sporting
activity was 1.4 times/month and the mean warm-up exercise time was 6.42 minutes. Sixty-nine ASPAs were made
with 3" generation turf, 18 were 2 generation turf. The mean BMI was 23.32 kg/m2. The mean period for return to
work was 17.41 weeks.

Conclusion: Irregular sportive activity with insufficient equipment on the ASPA causes serious ACL injuries that have
to be managed by surgical procedures with loss of working time and economical casualties.

Keywords: Anterior cruciate ligament, artificial playing surface, office workers.

0Oz

Amag: Sentetik zeminli spor alanlarinda ofis c¢alisanlarinda ortaya c¢ikan 6n c¢apraz bag yaralanmalarini
degerlendirmek.

Gereg ve Yontem: Sentetik ylizeyli zeminlerde spor esnasinda én g¢apraz bag yaralanmasi olan ve opere edilen 87
hasta retrospektif olarak degerlendirildi. Hastalarin opere edilen dizleri ameliyat éncesi ve son kontrollerde Lysholm
ve Tegner Aktivite Skalalar ile degerlendirildi. Yaralanma mekanizmasi, yaralanma esnasinda kullanilan ayakkabi

tipi, sportif aktivite sikligi, sportif aktivite éncesi 1sinma stiresi, spor yapilan sahanin zemin tipi, viicut kitle endeksi ve
ise dbnusg sdiresi arastirildi.

Bulgular: Ameliyat 6ncesi ve son kontrollerdeki Lysholm ve Tegner aktivite skalalarinda istatistiksel olarak anlamli
artig tespit edildi (p<0.001). Altmis bes hastada temassiz travmalar sonucunda, 22 hastada ise direkt temasl
travmalar sonucunda 6n gapraz bag yirtigi olustugu tespit edildi. Hastalarin sentetik zeminli yiizeylerde yaptiklari
sportif aktiviteleri sosyal aktivite olarak gérdiikleri tespit edildi. Sentetik zeminli yiizeyler i¢in uygun ayakkabi kullanimi
diiglik oranda idi. Hastalarin aylik ortalama sportif aktivite sayilari 1.4, ortalama 1sinma stiresi 6.42 dk olarak bulundu.
Sentetik ylizeyli sahalarin 69'u 3. jenerasyon, 18’inin ise 2. jenerasyon yiizeyler idi. Hastalarin ortalama viicut kitle
endeksi 23.32 kg/m? idi. Cerrahi girisim sonrasi ise dénlis stiresi 17.41 hafta olarak belirlendi.
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Sonug: Uygunsuz ekipman ve diizensiz spor aktivitesi olan kigilerin sentetik zeminli yiizeylerde yaptiklari sportif
aktiviteler cerrahi tedavi gerektiren én ¢apraz bag yaralanmalarina neden olabilmektedir. Bunun sonucunda c¢alisma
zamaninda azalma ve ekonomik kayiplar ortaya ¢cikmaktadir.

Anahtar Sézciikler: On ¢apraz bag, sentetik yiizeyli spor alanlari, ofis ¢alisanlari.

Introduction

Artificial Surfaced Playing Areas (ASPA), has emerged
in the second half of the last century. Its popularity has
grown all over the world with various technical changes
(1). Larger audiences with higher capacity stadium and
sports facilities has increased the need for ASPA. The
other important factor is limited natural grass fields in
growing cities and the request of urban population for
large sporting areas without time and climate limitations.
ASPAs has increased in sporting activities of children
living in crowded cities (2).

ASPA'’s have social, economic and sporting benefits. But
they have some controversial disadvantages, like; high
injury rates, infections and carcinogenic effect that all are
still a subject of discussion (3,6).

Conspicuously, anterior cruciate ligament (ACL) tears
are the third most common type of knee injury and
surgical reconstruction of the ACL is the second most
common type of surgery (7). The individuals who
underwent to surgical procedure are commonly in
working-active decades of life.

Our hypothesis is ASPA’s have an important role on
ACL tears. The aim of this retrospective study is to
evaluate the ASPA'’s and related ACL tears in patients
who had irregular sports activities at irregular intervals in
Turkish office workers.

Materials and Methods

Our study was done after the approval ethics committee
of our university (10840098-604.01.01-E.27513). We
evaluated retrospectively 532 knee injuries that occurred
on ASPA’s between April 2012 and January 2014 in our
clinic. 112 patient had ACL tear. 87 patients who were
operated for ACL tear that had injuries on ASPA’s were
included to the study. The average age of the patients
was 34.02 (25-51) years. All the patients were male. All
the patients were evaluated with knee radiographs at
admission. No bony lesion secondary to trauma were
identified. MRI was performed for the patients who had
suspicion for ACL tear according to the findings of
clinical examination. Arthroscopic ACL repair surgery
was recommended to the patients who had ACL tear
verified by MRI.

Operations were performed 3 weeks after the trauma.
Evaluation of patients were performed with Lysholm and
Tegner activity scale pre-operatively, at the 1th and 6th
months postoperatively and in the last follow up. Level of
activity was evaluated between 0-10 according to
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Tegner activity scale. All of the patients were included
for the same physical therapy and rehabilitation program
at the postoperative period.

All operations were performed arthroscopically assisted
with the use of Endobutton (Smith & Nephew, Memphis,
Tennessee) and tibial fixation was achieved with bio
screw and u-staple. The mean follow-up period was 8.3
(6-16) months.

Patients questioned about the injury mechanisms, shoe
types, frequency of sporting activity, time of warm-up
exercises before sporting activity, types of ASPA. Body
mass index (BMI) of the patients were calculated, return
to work period was determined.

Preoperative and postoperative values of Tegner and
Lysholm scores were evaluated statistically with
Wilcoxon test which is non-parametric version of paired-t
test. 95% confidence interval and p<0.05 were
considered statistically significant. Analysis were
performed with SPSS16.0 version.

Results

Thirty-eight patients were evaluated as medium, 49
patients were evaluated as poor according to Lysholm
scores preoperatively. There were 10 patients in level 1,
40 patients in level 2, 20 patients in level 3, 8 patients in
level 4 and 9 patients in level 5 according to Tegner
Activity Scale preoperatively. Thirty-nine patients were
considered as perfect, 36 were good and 12 were
medium according to Lysholm scores in last follow-up.
There were 10 patients in level 10, 29 in level 9, 24 in
level 8, 12 in level 7 , 9 in level 6 and 3 in level 5
according to Tegner activity scale in the last follow up
(Tables 1-2). Increase between the preoperative and
postoperative scores was determined to be statistically
significant (p<0.001).

Table-1. Preoperative Tegner Activity Scale.

Tegner

activity Levell | Level2 | Level3 | Level4 | Level5
scale

Number

of 10 40 20 8 9
patients
Table-2. Postoperative Tegner Activity Scale.

Tegn.er Level | Level Level Level Level Level
activity 5 6 7 8 9 10
scale

Number

of 3 9 12 24 29 10
patients

27



In 65 individuals ACL tear occurred with non-contact
injury, while the remaining 22 of the patients had ACL
tear with direct contact trauma.

It was questioned how the operated patients consider
the activity they performed. Two different answering
options were available: Whether they consider the
activity as sportive activity or as social activity. Eighty of
the participants stated that they considered this football
activity on the ASPAs as a social allocation with
colleagues rather than a sportive activity.

Only 7 patients were wearing special designed shoes for
ASPA'’s sporting activities, others were standard shoes.

The mean frequency of sporting activity was 1.4
times/month (range 0-4 times) irregularly. The mean
warm-up exercises for each activity was 6.42 minutes
(range 0-15 minutes). While 69 ASPAs were made with
3™ generation turf, 18 were 2" generation turf where the
ACL injury was took place.

The mean BMI was 23.32 kg/m? (range 19.1-29.4
kg/m?). The mean period for return to work was 17.41
weeks (range 12-24 weeks).

While 39 patients returned to football game on ASPA
again after recovery period, 40 patients expressed that
they had changed their sportive activity type and 8
patients gave up to their sportive activities.

Discussion

There is growing interest, at all levels of football, in new
generation ASPA’s that use synthetic infill materials.
Therefore, for the first time a reference to the field
surface was included in the Laws of the Game of football
on 1 July 2004 with the phrase; Matches may be played
on natural or artificial surfaces, according to the rules of
the competition (8). Turkey Football Federation issued a
circular in 2009 for the first time and has set the
standards for the supervision and control of ASPAs (9).

First generation ASPAs were introduced to the
professional sporting activity in 1960s (10). These fields
are produced from stiff nylon fibers including no filling
materials like sand or rubber (1). Risk of skin injuries
were high on these surfaces (11). Second generation
ASPA’s improved in the 1970s that fibers were made
from soft polyethylene with sand as a filling material (1).
In 1990s third generation ASPA’s were introduced that
made of polyethylene monofilaments that textured and
coated with rubber particles or sand as filling materials
(2). In our study while 69 ASPA’s were third generation
turf, 18 were second generation. ACL injury can occur
on both type of ASPA's. For this reason structure of the
playing surface is not the most important factor on ACL
tears in Turkish office workers population who have
irregular sport activity.

Shoe and playing surface interaction contains many
different factors. These are body weight, velocity,
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acceleration, deceleration and surface type (12). The
sole, cleat or stud material and number, size of cleats
and their configuration in shoe are the important factors
that affect the shoe and ground interaction (1). Generally
the conventional soccer and football shoes have
different cleat lengths and types of sole and the ASPA
shoes have dense pattern of short elastomeric studs
over the all surface of sole (1). New generation ASPA
shoes modified to include midsole weight absorbing to
distribute the force during ground contact. In our study,
only 7 individuals were wearing the special designed
shoes for football playing on ASPA’s. The remaining
were other types of shoes for designed other types of
sporting activities, as walking, jogging, tennis playing or
running. In our opinion, improper shoes on ASPAs may
one of the most important factor predisposing for ACL
tears that pointing to insufficient equipment.

The strength, balance and flexibility of the surrounding
musculature of the knee are the important factors for
preventing knee from injuries. Consequently, warm-up
exercise before any type of sporting activity is an
important procedure. The football is a contact sport and
the rate of ACL injuries are relatively high whether ASPA
or natural grass players. The warm-up exercises before
playing was found effective at preventing common
injuries as well as ACL injuries in football (13-15).
Several studies reported that warm-up exercises showed
57-77% reduction in the knee injury incidence (16-17).
According to the results of Mandelbaum et al. during the
year of 2000 football season, there was an 88%
decrease in anterior cruciate ligament injury. During the
year of 2001 football season, there was a 74% reduction
in anterior cruciate ligament tears with 20 minutes warm-
up exercises performed before matches and training
(18). Therefore the warm-up exercises must be the
essential part of the football before playing in order to
prevent injuries. In our study, sparing time for warm-up
exercise before football in individuals who had ACL
injury on ASPAs were mean 6.42 minutes with a range
between 0-15 minutes.

Typically, ACL tears happen as a result of trauma.
During sudden deceleration, turning and pivoting
movement, ACL tears may occur. The most common
mechanism of ACL injury is knee hyperextension with
tibial varus and internal rotation. While both medial
collateral ligament and medial meniscus tears can occur
with severe valgus and external rotation force before the
ACL tears, severe varus force can cause lateral
collateral ligament tear and ACL tear and not
withstanding, ACL tears with hyperextension and
hyperflexion are rarely seen (19). In our study 65
individuals had ACL tear with non-contact injury, while
the remaining 22 of the patients had ACL tear with a
direct contact due to any type of trauma.

Ege Tip Dergisi



Sparing less time for warm-up exercise is producing
seriously trauma like ACL and also the other injuries.
The number of non-contact injured ACL individuals is
significantly higher than contact injured ACL individuals
in our series. It is clearly provides that most ACL tears
occur with non-contact injuries in individuals who
perform less, insufficient, ineffective knee and
corresponding muscularity warm-up exercise on ASPAs
while sporting.

Playing surface had a significant effect on injury rates
with an incidence rate of 1.73 ACL injuries per 10,000 on
ASPAs compared with a rate of 1.24 per 10,000 on
natural grass and the rate of ACL injury on ASPA’s is
1.39 times higher than the injury rate on natural grass
surfaces (13). Significantly higher rates of all types of
injury in football have been reported on ASPA’s
compared with natural grass (3-6). However, some
reports documented that no difference in ACL injury
rates on ASPA’s and natural grass surfaces (20-21),
while a different study found increased rates of
noncontact ACL injuries on natural grass compared with
ASPA’s (22). Interestingly, most of the patients in our
study are considering this activity as a social activity that
having time with friends rather than a regular sport
activity.

Among 4307 patients from Turkey population with mean
age 47.1+14.7 years (20-83) the average body mass
index was determined as 28.3+5.2kg/m? (23). According
to Turkey nutrition and health study, 62.8% of the
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Geriatri poliklinik olgularinda geriatrik sendromlar: 1048 olgunun analizi
Geriatric syndromes in the geriatric outpatient clinic subjects: Analysis of 1048 cases
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Tarkiye

0z
Amag: Bir Geriatri merkezinde dlzenli takip edilen hastalarin sosyodemografik degiskenlerini, klinik durumlarini ve
geriatrik sendromlari degerlendirmek.

Gereg ve Yontem: Geriatri poliklinigimizde Ocak 2013 ve Aralik 2015 yillari arasinda dizenli takip edilen 1048
olgunun tibbi kayitlar geriye dénik gézden gegirildi. Olgularin yas, cinsiyet, egitim yili, nérokognitif durum, duygu
durum, giinlik yasam aktiviteleri, denge ve yurime, nutrisyonel durumu da iceren Ayrintih Geriatrik Degerlendirme
bilgileri, tanilari, kullanilan ila¢ sayisi kaydedildi.

Bulgular: Olgularin ortalama yasi 77.4+6.8 olup %37.2’si erkek ve %62.8’i kadindi. %54.2’si evli ve %78.8’i en az 5
yilhk egitime sahipti. 1048 olgunun %78.8’i non-demans olgulariydi ve %15.2’sinde Alzheimer hastalidi vardi.
Olgularda polifarmasi (%59.8), Uriner inkontinans (%44.1), agr (%41.8) ve uyku bozukluklari (%40.8) gibi geriatrik
sendromlar bulunmaktaydi.

Sonug: Yagl olgularda geriatrik sendromlarin de@erlendirilmesi, hasta ¢iktilarinin daha iyi olmasina neden olup,
hastalarin yagsam kalitesinin yukseltiimesi ve kigilestiriimis tedavilere yardimci olmasi bakimindan énemlidir.

Anahtar Sozciikler: Geriatrik sendrom, polifarmasi, triner inkontinans, agri, uyku bozukluklari, disme.

Abstract

Aim: To assess sociodemographic variables, clinical conditions and geriatric sydromes of patients who were followed
up in a Geriatrics center.

Materials and Methods: The medical records of 1048 patients who were regularly followed up in our geriatric
outpatient clinic, between January 2013 and December 2015 were retrospectively reviewed. Age, gender, education
year, diagnosis, number of drug used and data of compherensive geriatric assessment including neurocognitive
status, mood, daily living activities, gait and balance, nutrition were recorded.

Results: The mean age of the cases was 77.4+6.8 of whom 37.2% were male and 62.8% female. 54.2% of them
were married and 78.8% had education for at least 5 year. It was shown that 63% of 1048 patients were nondementia
cases and 15.2% had Alzheimer’s disease. Geriatric syndromes such as polypharmacy (59.8%), urinary incontinence
(44.1%), pain (41.8%), sleep disorders (40.8%) were found among the subjects.

Conclusion: Assessment of geriatric syndromes in the care of older patients are important to improve the quality of
life significantly and help personalize management, leading to better patient outcomes.

Keywords: Geriatric syndrome, polypharmacy, urinary incontinence, pain, sleep disorders, falls.
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Girig

Yash bireyler tarih boyunca zaman zaman farkli bir
yerde konumlandiriimaya c¢alisiimiglardir. Hippocrates ve
Cicero yaslanma ve saghk Uzerine yazilar kaleme
almislar, 1881'de Charcot’'nun yaslanma Uzerine ilk tibbi
ders kitabi yayinlanmistir (1). ‘Geriatri’ kelimesi 1909'da
Ignatz Leo Nascher tarafindan kazandiriimistir. Nascher
1909'da New York Medical Journal’da yayinlanan
makalesinde, yash anlamina gelen geras ve hekim
anlamina gelen iatrikos kelimelerinin birlesimi olan
Geriatri teriminin dil bilgisine yeni bir kelime olarak
Onerir, yasliigin ve hastaliklarinin tipta ayri bir yerinin
olmasi gerektigini bildirir (2). Daha sonra geriatrinin
babasi olarak anilacak olan Nascher 1914’te geriatrik
tibbin ilk Amerikan ders kitabini, Geriatrics: The
Diseases of Old Age and Their Treatment, yayinlamistir
(3). Geriatri, modern saglik sistemi icinde 6zellesmis ayri
bir bilim dali olarak ilk kez 1948'de Birlesik Krallik’ta
kurulmustur (4). Gunimizde yasli olgularin saglik
sorunlari, hastaliklari, sosyal ve fonksiyonel yasamlari,
hayat kalitesi, saglikh yas alma siregleri, koruyucu
hekimlik uygulamalari ile ilgilenen bir bilim dahdir (5).

Dinyada oldugu gibi, ulkemizde de yash nifusun
oraninin giderek arttiy1 yadsinamaz bir gercektir. Yasl
bireylerin hastalik seyirleri ve prezantasyon bulgulari
eriskinlerden farklidir, hastaliklarin dagilimi, sikligr,
tedavi algoritmalari, koruyucu uygulamalar tahmin
edildiginden daha fazla 6zellik arz eder. Yasli bireylerin
yasadigi sosyal-hukuksal sorunlar azimsanmayacak
Olclidedir. Geriatrik olgular yaslh olgunun tek bir hastalik
bashg! altinda tanimlanamayan multifaktoriyel kaynakli
birbiriyle etkilesen bir dizi semptom semsiyesi olarak
ifade edilebilen “geriatrik sendrom” olarak adlandirilan
Ozellikli durumlara sahip olabilirler (6). Yash bireylerin
saglikh yas almalari ve bu sirecin idamesi,
hastaliklarinin taninmasi, zamaninda ve etkili midahale
edilmesi, sosyodemografik, klinik degiskenlerinin ve
sahip olduklari geriatrik sendromlarin bilinmesi ile
baglayan arastirmalarla etkinlik kazanmaktadir. Yagh
olgularda geriatrik sendromlarin degerlendiriimesinin
Ozellikle sikliginin belilenmesinin geriatrik bir hastanin
sahip  oldugu  multifaktériyel bu  sendromlarin
farkindahigini artiracagini, hastalarin yasam kalitesinin
yukseltimesi ve kigilestiriimis tedavilerde oncelikli
hedeflerin belirlenmesi agisindan énemli olabilecegini ve
belki de daha o©nemlisi sendromlarin gelisimini
azaltici/onleyici  bir  takim  stratejilerin,  saghk
politikalarinin gelistirimesine (polifarmasi ile muicadele,
dismelerin  6nlenmesi, vb.) yardimci olabilecegini
distinmekteyiz. Bu nedenle, bu ¢alismada Ocak 2013—
Aralik 2015 tarihleri arasinda Dokuz Eyliil Universitesi
Tip Fakiltesi Geriatri Bilim Dalina basvuran olgularin
tibbi kayitlarinin geriye donik incelenerek hastalarin
geriatrik sendrom ozelliklerinin incelenmesi
amaclanmistir.
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Gereg ve Yontem

Calismadaki veriler 1 Ocak 2013-31 Aralik 2015 tarihleri
arasinda bagvuran bireylere ait birim dosyalarinin geriye

donuk olarak incelenmesinden elde edildi. Verilerin
istatistiksel degerlendiriimesi SPSS 17.0 programi
kullanilarak gergeklestirildi. Olgularin yas, cinsiyet,

egitim yili, noérokognitif durum, duygu durum, ginlik
yasam aktiviteleri, denge ve yurime, nutrisyonel durumu
da iceren Ayrintih Geriatrik Degerlendirme (AGD)
bilgileri, tanilari, kullanilan ila¢ sayisi kaydedildi. Elde
edilen bulgular istatistiksel olarak frekans dagilimi
yoninden irdelendi ve benzer c¢alisma sonuglariyla
karsilastirildi.

Bulgular

Geriatri Bilim Dalinin 1 Ocak 2013-31 Aralik 2015
tarihleri arasinda toplam 1947 olgunun poliklinik kaydi
saptandi. Dosyada yetersiz veri, yer degisikligi, vefat,
izlem vyetersizligi gibi nedenlerle olgular diglandiktan
sonra tim verileri eksiksiz girilmis ve dizenli izlemde
olan toplam 1203 olgu degerlendirmeye alindi. Olgularin
%12.9'u 55-65 yas arasinda idi, ¢galismani ana temasi
geriatrik sendromlar olmasi nedeniyle 155 olgu da
calisma disinda tutuldu. Bu nedenle toplam 1048
olgunun dosya kayitlari analiz edildi. Olgularin %471’i
(430 olgu) 65-75 yas, %46.2’si (484 olgu) 75-85 yas ve
%12.8'i (134 olgu) 85 yas Uzerindeydi. Hastalarin
%37.2’si (390 olgu) erkek, %62.8'i (658 olgu) kadind..
Egitim durumlarn bakimindan, olgularin %12’si okur-
yazar degildi, %9.2’si okur-yazar, %36’s! ilkokul mezunu,
%9.4’0 ortaokul mezunu, %16.2’si lise mezunu, %17.1’i
Universite mezunu olarak belirlendi. Degerlendirmeye
alinan bireylerin %1.1°i bekar, %54.2’si evli, %2.7T’i
esinden bosanmis, %42.7'si duldu. Kadin olgularin
%35.7’si, erkek olgularin ise %85.8'i evli olarak
kaydedildi. “Unutuyorum” diyerek basvuran toplam 858
olgu (%81.9) oldugu belirlendi. “idrar kaciriyor
musunuz?” sorusuna olgularin %9.35’inin (98 olgu) evet
seklinde cevap verdigi saptandi. Ayrintih  Geriatrik
inceleme’de, olgularin mini-mental durum
degerlendirmesi (MMSE) ortalama skoru 23.4+5.9,
kognitif durum test (COST) ortalama skoru 22.0+6.3,
Montreal Kognitif Degerlendirme Test (MoCA) skoru
ortalamasi  21.5+5.2 saptandi. Tanisal agidan
bakildiginda, olgularin %63’G (661 olgu) non-demans,
%15.2’sinde (160 olgu) Alzheimer Hastaligi (AH), %6.5'u
(69 olgu) mikst tip demans, %4.1'i (43 olgu) Lewy
Cisimcikli Demans (LCD), %2.9'0 (30 olgu) vaskduler
demans, %1.8'sinde (18 olgu) frontotemporal demans
(FTD), %0.3’Unde (3 olgu) progresif supranikleer palsi
(PSP), %0.2'sinde (2 olgu) multisistem atrofi (MSA),
%6’sinda (62 olgu) hafif kognitif bozukluk (HKB) tanilari
ile izlenmekteydi. Olgularin sosyodemografik ve AGD
verileri Tablo-1'de gosterilmistir.
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Olgular geriatrik sendromlar agisindan  gdzden
gegirildiginde, en sik gorilen durum polifarmasi (%59.8)
olarak saptanirken, polifarmasi orani AGD sonrasi
%43.2’ye geriledi. Olgularin ilk bagvurularindaki ve 6.ay
sonraki kontroldeki (AGD sonrasi) ila¢ sayisi da Tablo-
1’de yer almaktadir. Geriatrik sendromlardan Uriner
inkontinans (%44.1), agr (%41.8) ile diger geriatrik
sendromlar Tablo-2’'de verilmigtir.

Tablo-1. Olgularin Demografik ve Ayrintili  Geriatrik
Degerlendirme Parametre Ozellikleri.
DEMOGRAFIK OZELLIKLER
Yas 77.4+6.8 (65-98)
Cinsiyet (K/E) 658/390
Egitim (yil) 7.0+4.6 (0-21)
VKI 28.4+4.4

AYRINTILI GERIATRIK DEGERLENDIRME

MMSE 23.4+5.9 (0-30)
cosT 22.046.3 (0-30)
MoCA 21.545.2 (0-30)
GDS 3.6£3.5 (0-15)
SCT 3.6+1.5 (0-5)
TGYAT 86.9419.3 (0-100)
EGYAT 10.445.4 (0-22)
POMA 22.66.2 (0-28)
MNA 10.942.6 (0-14)
Charlson Ki 1£1 (0-5)

llag sayisi 1 5.6+3.3 (0-19)
llag sayisi 2 4.9+2.4 (0-13)

E: Erkek, K: Kadin, VKI: Viicut Kitle indeksi, Charlson Ki: Charlson
Komorbidite Indeksi, MNA: Mini Nutrisyonel Degerlendirme, POMA:
Performansa Yonelik Mobilite Degerlendirmesi, EGYAT: Enstriimental
Glnlik Yasam Aktiviteleri Testi, TGYAT: Temel Ginlik Yasam
Aktiviteleri Testi, SCT: Saat Cizme Testi, GDS: Geriatrik Depresyon
Skalasi, MoCA: Montreal Kognitif Degerlendirme, COST: Kognitif Durum
Testi, MMSE: Minimental Durum Degerlendirmesi

*Degerler; OrtalamazSS (Aralik Degerler)dir.

Tablo-2. Olgularda Gorilen Geriatrik Sendromlar.

Sendrom n (%)
Demans 357 (34)
Polifarmasi 596 (59.8)
Ortostatik hipotansiyon 275 (26.2)
Malnutrisyon 190 (18.1)
Basi yaralari 19 (1.8)
Uriner inkontinans 443 (44.1)
Disme 346 (34.4)
Uyku Bozukluklari 401 (40.8)
Agri 412 (41.8)
Konstipasyon 291 (29.7)
Tremor 221 (21)
Depresyon 328 (32.6)
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Tartigsma

Retrospektif tanimlayici bu ¢alismada hastalar geriatrik
sendromlar agisindan go6zden gegirildiginde, en sik
gorilen durum polifarmasi olarak saptandi. Polifarmasiyi
takip eden geriatrik sendromlar Uriner inkontinans, kronik
agr ve uyku bozukluklariydi. Degerlendirmeye aldigimiz
olgularin %81.9'u unutkanlhk yakinmasi ile bagvururken
olgularin yalnizca %34’Unde demans belirlendi.
Toplumda yasayan 55 yas ve ustl bireylerin dahil
edildigi Eskisehirde ydratilen toplum tabanli  bir
c¢alismada demans prevalansi tim kohortun %8.4’linde,
75 yas ve Ustl grubun %30.4’Gnu olusturmaktaydi (7).
Calismamizda olgularin ortalama yasi 77 olmakla birlikte
demans oraninin yiksek bulunmasi Kklinigimizin bir
referans demans merkezi olmasindan kaynaklandigini
distnmekteyiz. Olgularimizda en fazla saptanan
demans tipi AH olmakla beraber AHyi miks tip
demanslar, LCD, vaskiler demans ve FTD takip
etmektedir. Florida Beyin Bankasi'nda postmortem kesin
tanisi  konmus 382 olgunun degerlendirildigi bir
calismada demanslarin siralamasi ise %77’sinde AH,
%26’sinda LCD, %5’'inde FTD olarak bildirilmigtir (8).
Klinigimizin nérodejeneratif demanslarin siklik siralamasi
literatur ile uyumlu gérilmektedir.

Polifarmasi, hem dider geriatrik sendromlara ve komorbit
durumlara eslik etmesi hem de bu durumlann seyrini
etkilemesi potansiyeli nedeniyle olduk¢ca &énemli bir
geriatrik sendromdur. Yapilan calismalarda
polifarmasinin ilag-ilag etkilesim riskini arttirdigi, hasta-
ilac uyumunu bozdugu, beslenme bozukluklarinin sik
gOruldugl, disme risk artigi, Uriner inkontinans sikhgi ve
kognitif bozuklukla iligkili oldugu gosterilmistir (9,10).
Sistematik bir derlemede polifarmasi orani hospitalize
edilmemis evde yasayan geriatrik olgularda %Z27-59,
uzun doénemli bakim evlerinde %38-91 olarak
raporlanmistir (11). Bununla birlikte polifarmasinin yasla
birlikte artis gdsterdigi artik genel kabul gdérmis bir
gergektir  (12-15).  Calismamizda  olgularin  ilk
basvurularinda polifarmasi orani yaklasik %59.8'di, AGD
sonrasi ilk vizitte bu oranin %43.2'ye geriledigi
belirlenmistir. Bu bulgu AGD’nin geriatrik olgularin
medikal degerlendirmeleri icin ne kadar etkili bir ara¢
oldugunu vurgulamaktadir. Polifarmasi sikhginin  ve
kullanilan ila¢g sayisinin ilk vizitle birlikte yapilan AGD
sonrasi azalmasi Sergi ve ark. ile Lampela ve ark.
sonuglari ile uyumluluk gostermektedir (16,17).

Olgularimizda sik gorilen diger geriatrik semptom Uriner
inkontinansti. Uriner inkontinans, biitiin yaslarda ve her
iki cinsiyette de gorilebilen, yasla sikhgi artan, artmis
disme riski ile bagimsiz olarak iliskilendirilmis ve maliyet
yuki getiren bir geriatrik sendrom olmasi bakimindan
onemlidir. Ayrica galigmamizda “idrar  kagiriyor
musunuz?” sorusuna %9.3 oraninda evet cevabi
alinirken AGD sonrasi Uriner inkontinans sikligi %44.1
olarak saptanmis olmasi olduk¢a dikkat cekicidir. Bu
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nedenle  geriatrik  olgularin  degerlendiriimesinde
inkontinans konusunda daha ayrintih sorgulanmasi
6nem arz etmektedir. Literatlrde Uriner inkontinans
sikligr 60 yas Uzeri erkeklerde %11-34, kadinlarda %13-
50, bakim evinde yasayanlarda %43-80 arasinda
bildiriimektedir (18).

Olgularimizin  yaklasik %40’ iInda oldugu belirlenen
geriatrik sendromlar kronik agri ve uyku bozukluklariydi.
Osteoartrit, kemik ve eklem bozukluklar, kanser ve
kronik  hastaliklarla iligkili-agn en sik etiyolojik
nedenlerdir (19). Toplumda yasayan yasli bireylerde
%25-50 sikhkta arasinda agri  sorunlari  oldugu
bildirilmistir (20). Bu durumun bakim evinde kalan
yaslilarin %45-80'inde oldugu tahmin edilmektedir (21).
Yaglilarda agrinin taninmasi ve tedavisi ayri bir 6neme
sahiptir; yaslilar agrinin yaglanmanin dogal bir sonucu
oldugunu dusinerek bunu dile getirmeyebilirler, oysa
agri uyku bozukluklari basta olmak Uzere, sosyal
izolasyona, immobiliteye, depresyona neden olmaktadir
(22).

Yas ilerledikge uyku profii de degisir ve uyku
bozukluklari gorilme siklidi da artar. Calismamizda
birincil ve ikincil uyku bozukluklari birlikte ele alindi. Yagli
kimselerin yaklagik yarisinin uykuyu baslatma ya da
strdirme sorunu oldugu bildiriimistir. Yagsla birlikte
medikal hastaliklarin sikliginda ve kullanilan ilag
sayisinda artig, yasla iligkili sirkadien ritm degisiklikleri,
cevresel ve yasam tarzi degisiklikleri meydana
gelmektedir (23). Calismamizda her 5 olgudan 2’si uyku
bozukluguna sahiptir ve bu durum komorbid
durumlardan badimsizdir. Bu bulgu geriatrik olgularin
degerlendiriimesinde mutlaka uyku bozukluklarinin da
ele alinmasinin gerekliliginin altini ¢cizmektedir.

Kohortumuzda yaklasik her ¢ geriatrik olgudan birinde
g6zlenen disme diger sik goérilen bir geriatrik

Kaynaklar

sendromdu. Kendi evinde yasayan 65 yas Ustl nlfusun
yaklasik 1/3’Gnin her yil disme yasadigi, bu olgularin
1/4’inde dusmenin tekrarladigr bildirilmistir. Yaslilarda
dismelerin yaralanma olmasa dahi uzun sire dustukleri
pozisyonda kalmaya ikincil dehidratasyon, hipotermi,
basi yaralari, pndmoni gelisebilmektedir. Bir disme
sonrasi yaslilarin yaklasik yarisi disme korkusuna
kapilmakta, 2’4 gunlik aktivitelerini kisitlamaktadir
(24). Geriatrik sendromlar icinde dusmenin ayri bir
oneme sahip oldugunu ve uygulanacak basit dnlemler
ya da verilecek egitim programlari (kamu spotlari, Ulke
capindaki kampanyalar, vb.) ile bu sikhdin
azaltilabilecedi kanisindayiz. Calismamizda siklik
sirasina goére gozlenen diger O6nemli geriatrik
sendromlar; depresyon, konstipasyon, ortostatik
hipotansiyon, malnutrisyon, tremor ve basi yaralariydi.
Geriatrik olgular bu agilardan yakinmalarini spontan
dile getirmeseler bile her vizitte mutlaka sorgulanmali,
muayene edilmeli, ilgili olceklerle somutlastirnlip
gbzden gegcirilmelidir ve takip edilmelidirler.

Calismamizin gUgli taraflart ve bunun yani sira
sinirhliklart da bulunmaktadir. Ulkemizde simdiye kadar
AGD ile yapilmis bu kadar genis olgu serisinin
sunuldugu bir ¢alisma bulunmamaktadir. Calismamizin
sinirliliklar ise olgularin tek merkez kaynakli olmasi,
toplum temelli olmayip sadece Uuglnci basamaga
ulasabilmis olgular olmasi ve retrospektif dogasidir.

Sonug

Calismamiz bir geriatri merkezinin izledidi olgularin
sosyodemografik, klinik, geriatrik sendrom o&zelliklerini
yansitmasi ve geriatrik olgularin dncelikli ve o6zellikli

durumlarinin belirlenebilmesine imkan vermesi
bakimindan 6nemlidir. Ulkemizde yiriitilen saghk
politikalarinin diizenlenmesinde calismamizin

sonuglarinin 1sik tutacagr dustunilmektedir.
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Abstract

Aim: Palbociclib (PD-0332991) is an inhibitor for cyclin-dependent kinase 4/6 complex and exhibits more activity in
luminal ER+ breast cancer. However, sensitivity of breast cancer stem cells (BCSCs) to PD-0332991 treatment and
expression patterns of cell cycle regulatory genes after PD-0332991 treatment in BCSCs are still unclear. This study
aims to determine response of BCSCs to PD-0332991 treatment.

Materials and Methods: An experimental in vitro study was designed on breast cancer cell lines. MCF-7 and BCSCs
cell lines were used in this study. Water soluble tetrazolium salt-1 (WST-1) test was used for the cytotoxicity assay.
Cell cycle distribution pattern and apoptosis were examined with flow cytometry according to IC50 values at 48th h.
Real-Time PCR was used to detect expression profiles of CDKN1A, CHEK1, CDKN2A, CDC25A, and CCND1
genes.

Results: PD-0332991 decreased cell proliferation in both cell lines. GO/G1 arrest was detected for both cell lines.
There was no apoptotic effect of PD-0332991 on MCF-7 cells and BCSCs. In MCF-7 cells, expression levels of
CDKN1A, CDKN2A, and CCND1 genes were increased as 3.11, 3.21, and 1.05 folds, respectively. Expression levels
of CHEK1 and CDC25A genes were decreased as 4.75 and 3.73 folds, respectively. In BCSCs, expression levels of
CDKN1A, CHEK1, CDKN2A, and CCND1 were decreased as 1.15, 2.01, 1.32, and 1.68 folds, respectively. No
expression of CDC25A gene was found in BCSCs group.

Conclusion: In this study, it was observed that PD-0332991 leads to different expression profiles for cell cycle
regulatory genes between BCSCs and breast cancer cells.

Keywords: PD-0332991, breast neoplasms, neoplastic stem cells, G1 cell cycle arrest, cell cycle.

Oz

Amag: Palbociclib (PD-0332991) siklin bagimli kinaz 4/6 kompleksi icin bir inhibitérdiir ve luminal ER+ meme
kanserlerinde daha fazla aktivite sergilemektedir. Ancak, meme kanseri k6k hiicrelerinin (MKKH) PD-0332991
uygulamasina olan hassasiyeti ve hlicre dénglisii dlizenleyici genleri lizerine PD-03329971’in etkisi MKKH'leri igin
acikliga kavusmamistir. Bu calisma, MKKH’lerinin PD-0332991 uygulamasina olan yanitin belirlenmesini
amaclamaktadir.

Gere¢ ve Yoéntem: Meme kanseri hiicre hatlari lizerinde deneysel bir in vitro ¢alisma tasarlanmistir. Bu
calismada, MCF-7 ve MKKH hlicre hatlari kullanildi. Suda ¢b6zlinlir tetrazolyum tuzu-1 (WST-1) testi sitotoksisite
deneyi igin kullanildi. Hiicre déngisii dagiimi ve apoptosis, 48. saat IC50 degerlerine gére flow sitometri ile
incelendi. CDKN1A, CHEK1, CDKN2A, CDC25A ve CCND1 genlerinin ifade profillerinin belirlenmesinde Real-
Time PCR kullanild!.
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Bulgular: Her iki hiicre hattinda, PD-0332991 hiicre proliferasyonunu azaltti. Her iki hiicre hatti icin GO/G1

tutuklanmasi belirlendi.

PD-0332991’in apoptotik etkisi MCF-7 ve MKKH hiicrelerinde bulunmad..

MCF-7

hticrelerinde, COKN1A, CDKN2A ve CCND1 ifade diizeyleri sirasiyla 3,11; 3,21 ve 1,05 kat artti. CHEK1 ve CDC25A
ifade diizeyleri sirasiyla 4,75 ve 3,73 kat azaldi. MKKH'lerinde CDKN1A, CHEK1, CDKN2A ve CCND1 ifade diizeleri
sirasiyla 1,15; 2,01; 1,32 ve 1,68 kat azaldi. MKKH’lerinde, CDC25A geni ifadesi bulunmadi.

Sonug: Bu ¢alismada, MKKH ve meme kanseri hiicreleri arasinda PD-0332991’in hiicre dénglist diizenleyici genler

icin farkli ifade profillerine neden oldugu gézlenmistir.

Anahtar Sézciikler: PD-0332991, meme tiimérleri, neoplastik kék hiicreler, G1 hiicre déngiisii blogu, hiicre

déngtisd.

Introduction

Breast cancer is the most common cancer type among
women and it is the second leading cause of the
cancer-related death after respiratory system and lung
cancers (1). Approximately, estimated 231,840 new
cases of breast cancer are expected to be diagnosed in
the USA according to a report by Siagel et al. (1).
Novel effective drugs are a requirement to provide
therapies due to high incidence and mortality rates of
breast cancer. Cell cycle inhibitors have been
evaluated for breast cancer treatment (2,3). Palbociclib
(PD-0332991) is a cyclin dependent kinase-4/6
(CDK-4/6) inhibitor, leading to G1 arrest in cancer cells
(4). This inhibitor binds specifically to CDK-4/6 complex
involving G1/S transition in cell cycle (5-7). PD-
0332991 blocks specifically cell cycle progression in
G1 phase due to no activity on other kinases (2). Thus,
the cancer cells are allowed to be arrested specifically
in G1 phase.

Studies demonstrated that PD-0332991 is more
effective for estrogen positive (ER+) breast cancer cells
(4,8-11). Finn et al. showed that ER+ breast cancer
cells as well as HER-2 positive cells are sensitive to
PD-0332991 treatment (11). Sensitivity of breast
cancer cells to PD-0332991 treatment is associated
with expression patterns of cell cycle regulatory genes
such as retinoblastoma (RB1), CDKN2A (p16), and
cyclin D1 (11). However, expression patterns of genes
that determine molecular subtypes of breast cancer are
not implicated in sensitivity to PD-0332991 treatment.
Paternot et al. (12) identified that PD-0332991
stabilizes CDK-4/6-cyclin D3 complex devoid of p21
and p27 proteins. Depending on withdrawal of PD-
0332991, stabilized cyclin D3-CDK4/6 complex via PD-
0332991 contributes to entry S phase in cell cycle (12).
Thus, it has been suggested that genes which regulate
G1/S checkpoint in cell cycle may also assess
sensitivity of breast cancer cells to PD-0332991
treatment (11,12).

Cancer stem-like cells (CSCs) are distinct and highly
tumorigenic cell population in tumor tissue (13). CSCs,
as a unique population in tumor tissue, express stem
cell markers and they also exhibit stem cell-like
features such as self-renewing (13). It is known that
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breast cancer stem-like cells (BCSCs) are one of the
causes of resistance against radio- and chemotherapy,
leading to treatment failure (13-15). Although BCSCs
are found in all subtypes of breast cancer, basal-type
breast cancer tumors have higher population of BCSCs
than Iluminal type breast cancer tumors (16,17).
Furthermore, the loss of p16 expression increases the
percentage of BCSCs in estrogen negative breast
cancer cell lines (18). Expression profiles of cell cycle
regulatory genes in BCSCs may be a reason for
differently observed sensitivity of PD-0332991 among
breast cancer subtypes. A number of cell cycle related
genes such as CCNA1, CCND1, CCND2, and CDKN2A
exhibit an abnormal expression pattern in breast
cancer stem cells when compared with its ordinary
cancer cell line (19). Suppression of NANOG gene,
maintaining stem cell features, in breast cancer cells
reduces particularly expression of cyclin D1 protein
(20). In addition, the down-regulation of NANOG gene
increases GO/G1 arrest for breast cancer cells (20).
Although cell cycle related genes, responsible for
sensitivity to PD-0332991, show a different expression
pattern between BCSCs and breast cancer cells,
influence of expression pattern of cell cycle regulatory
genes on response to PD-0332991 in BCSCs are still
unclear. In this study, we therefore aimed to show
expression patterns of cell cycle regulatory gene,
acting together in GO/G1 arrest, in breast cancer stem
cells after PD-0332991 treatment.

Materials and Methods

An experimental in vitro study was designed on breast
cancer cell lines. MCF-7 breast cancer cell line and
breast cancer stem cell line (CelProgen, CA, USA, Cat
No: 36102-29-T25), which is positive for such stem cell
markers as CD133, CD44, SSEA3/4, and aldehyde
dehydrogenase, were used in the current study.

Cell culture and reagent

PD-0332991-isethionate was purchased from Sigma-
Aldrich (Sigma-Aldrich, USA). MCF-7 breast cancer cell
line was purchased from ATCC (ATCC, HTB-22,
Wesel, Germany). RPMI 1640 medium, containing 10%
FBS, was used for MCF-7 cells. Human breast cancer
stem-like cell line was purchased from CelProgen (San
Pedro, CA, USA). Human breast cancer stem cell
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complete growth media, including all components to
maintain cell culture, was used. Cells were maintained
at 37°C under a humidified atmosphere of 5% CO: in
air. The passage numbers of BCSC and MCF-7 cell
lines were five and seven, respectively.

WST-1 cell proliferation assay

WST-1 test (Roche Diagnostic GmbH, Mannheim,
Germany) was performed to show cytotoxicity of PD-
0332991 on MCF-7 and BCSC cell lines. Before the
cytotoxicity assay was performed, the cell numbers per
well were optimized via WST-1 test in order to
eliminate a deceptive apoptotic effect due to doubling
time differences between cell lines. The cells, starting
with 1x10° in a well and diluted in 1/2 ratio, were
seeded on 96 well-plate. After 72h incubation with the
media, without agent, proliferation characteristic was
determined with WST-1 test for BCSCs and MCF-7
cells. Thus, in assay, MCF-7 cell line was seeded as
1x10* cells per well in 96 well-plates. For BCSC cell
line, 7x10° cells per well were seeded in 96 well-plates.
PD-0332991 treatments for both cell lines were
depending on time and concentrations. Cells were
treated with the logarithmic dilution of PD-0332991
ranging from 100uM to 0.0001uM for 24h, 48h, and
72h. WST-1 reagent, 10ul, was added to 100ul medium
containing PD-0332991. Absorbance values at 450nm
were taken with the microplate reader
(Thermoscientific, Multiskan FC, Finland) after
incubation periods. Absorbance value at 620nm was
used as the reference wavelength. The viability of the
cells was calculated according to absorbance value
made up of WST-1 reduction (21, 22). The absorbance
of control cells was assumed as showing 100% viability
for normalization.

Cell cycle assay by flow cytometry

ICso values of PD-0332991 at 48" h were used in cell
cycle experiment for both cell lines. Non-treated cells
were used as control. BD Cycletest Plus DNA Reagent
Kit (BD Pharmigen, CA, USA) was used for cell cycle
assay. Protocol was performed according to
manufacturer’s instructions. For the determination of
cell cycle pattern by flow cytometry, BCSCs and MCF-7
cells were seeded at a density of 5x10° cells per 25cm?
cell culture flasks. For defined concentrations,
depending on ICso values at 48" h, 8 ml media with
agent was prepared and the cells were treated. Media,
8ml without agent, was used for the control group
which has the same cell number as the treatment
group. After 48h incubation, cells were removed from
surface of cell culture flask and cells were taken to
falcon tubes. The cell suspensions were centrifuged at
300xg for 5 min. After removing the supernatant, the
pellet was resuspended with 1ml washing buffer.
Washing step was repeated twice. Washing buffer was
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removed without disturbing the pellet. 250ul of solution
A (trypsin buffer) was added to the pellet and mixed
gently. Tubes were incubated at room temperature for
10 min. After incubation, 200ul of solution B was added
to tubes without removing solution A. Incubation step
was repeated. 200ul of solution C (propidium iodide
stain solution with RNase enzyme) kept in 4°C was
added to tubes. Samples were read at the flow
cytometry (BD Accuri C6 flow cytometry, Becton—
Dickinson, USA). The argon laser light source, emitting
at 488nm wavelength, was used for excitation. A
fluorescence detector equipped with the 585/40 band-
pass filter was used to show the PI-DNA content (FL2-
A) for the analysis.

Apoptosis assay by flow cytometry

Both cell lines were treated with ICso values of PD-
0332991 at 48™ h. Non-treated cells were used as
control. BCSCs and MCF-7 cells were seeded at a
density of 5x10° cells per 25cm? cell culture flasks. The
control group had the same cell number as treatment
group. PE-Annexin V Apoptosis Detection Kit | (BD
Pharmigen, San Diego, CA, USA) was used to detect
apoptosis after PD-0332991 treatment in both cell
lines. Protocol was performed according to
manufacturer’s instructions. Cells were washed twice
with 1X PBS. After washing step, 1X binding buffer was
added to tubes. 5ul of PE-Annexin V and 7-AAD
antibodies were added to tubes and samples were
incubated for 15 min at room temperature in the dark.
After incubation, 400ul of binding buffer was added to
samples and the prepared samples were read at the
flow cytometry (BD Accuri C6 Flow Cytometer, Becton—
Dickinson, USA) within 1h. The argon laser light
source, emitting at 488nm wavelength, was used for
excitation. The 670nm band-pass filter for 7-AAD
fluorescence (FL3-A) and a fluorescence detector
equipped with the 585/40 band-pass filter for FL2A
were used for analysis. A total of 20.000 events were
acquired for analysis with using Cell Quest Software.

Gene expression analysis

In order to detect mRNA expression of cell cycle
regulatory genes, total RNA were isolated from PD-
0332991 treated and non-treated cell lines. Total RNA
purification Kit (Jena Bioscience, Jena, Germany) was
used to isolate total RNA from cell lines according to
manufacturer’'s instructions. Total RNA (1-5ug) was
converted to cDNA with using SCRIPT cDNA Synthesis
Kit (Jena Bioscience, Jena, Germany). For the
detection of gene expression, 1.0 uL cDNA were mixed
with 10 yl qPCR GreenMaster with UNG Mix (Jena
Bioscience, Jena, Germany) and sterile bidistilled water
was added to PCR mix. The expression studies of
CDKN1A, CHEK1, CDKN2A, CDC25A, and CCND1
genes were performed with LightCyler (Roche 480
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LightCycler, Mannheim, Germany) according to the GreenMaster protocol (Jena Bioscience, Jena,
Germany). Relative quantification method described by Livak et al. (23) was used to analyze data. ACTB, HPRT1,
18SRNA, and GAPDH genes were chosen as housekeeping genes for normalization. Ct values were obtained for
both the target genes and the housekeeping genes in all cell lines. The expression data was normalized to Ct
values obtained from non-treated cell lines to calculate 2**“". Primers for gene expression were designed with
Probe Finder Software (Roche Applied Science). Primers were given in Table-1.

Statistical Analysis

GraphPad Prism 6 (GraphPad Software, Inc., CA, USA) was used for statistical analysis. The two-way ANOVA
test was performed with Dunnett's multiple comparisons test to compare the mean differences between treatment
concentrations and time in the cytotoxicity assay. The same test was also used to compare the mean differences
for two independent variables, cell cycle phase and treatment, in the data analysis of cell cycle assay. A p value
under 0.05 was accepted as significant.

Table-1. Primer Sequences Used for RT-PCR Study.

Genes Sequences Tm GC% Amplicon size
CDKN1A
Forward ccgaggcactcagaggag 59 67 112 bp
Reverse agctgctcgcetgtcecact 59 61
CHEK1
Forward tgacttccggctttctaagg 59 50 113 bp
Reverse atgtggcaggaagccaaa 60 50
CDKN2A
Forward gtggacctggctgaggag 59 67 133 bp
Reverse tctttcaatcggggatgtct 59 45
CDC25A
Forward cgtcatgagaactacaaaccttga 60 42 96 bp
Reverse tctggtctcttcaacactgacc 59 50
CCND1
Forward gccgagaagctgtgeate 60 61 90 bp
Reverse ccacttgagcttgttcacca 59 50
ACTB
Forward attggcaatgagcggttc 59 50 79 bp
Reverse cgtggatgccacaggact 60 61
HPRT1
Forward gaccagtcaacaggggacat 59 55 95 bp
Reverse gtgtcaattatatcttccacaatcaag 59 33
18SRNA
Forward ctcaacacgggaaacctcac 60 55 110 bp
Reverse cgctccaccaactaagaacg 60 55
GAPDH
Forward ccceggtttctataaattgage 60 45 127 bp
Reverse caccttccccatggtgtct 60 58

Results

PD-0332991 decreases proliferation of BCSC and MCF-7 cells

PD-0332991 decreased cell proliferation in both MCF-7 and BCSCs groups. ICsg values at 24" h, 48™h, and 72" h of
treatments for MCF-7 cells were 34.37uM, 25.21 pyM, and 26.9 uM, respectively (Figure-1a). ICso values of PD-
0332991 in BCSC cell line were 37.37 uM, 13.16 uM, and 4.12 uM at 24" h, 48"M h and 72™ h, respectively (Figure-
1b). Cytotoxicity at 48" h and 72™ h of treatment was higher in BCSCs compared to MCF-7 cells at 10 uM
concentration. BCSCs were found to be more sensitive to treatment.
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Figure-1. Results of WST-1 proliferation assay after PD-0332991 treatment. ICs values at 24™ h, 48" h, and 72™ h of treatment in
MCF-7 cells were 34.37uM, 25.21 uM, and 26.9 uM, respectively (a). ICs, values for BCSCs were 37.37 uM, 13.16 uM,
and 4.12 uM at 24™ h, 48" h and 72™ h, respectively (b). **** and *** marks describe respectively p values under 0.0001
and 0.001 with respect to two way ANOVA analysis.

GO0/G1 arrest in MCF-7 cells and BCSC cells after PD-0332991 treatment

ICso values of PD-0332991 at 48™ h were used in cell cycle analysis of MCF-7 and BCSC cell lines. For both cell
lines, GO/G1 arrest was detected after treatment. In MCF-7 control group, the percentage of cells at GO/G1, S, G2/M
were determined as 48.9%, 23.5%, and 29.6%, respectively. The percentages of cells in GO/G1, S, G2/M phases for
PD-0332991 treated cells were 73.9%, 13.1%, and 12.2%, respectively (Figure-2a). In BCSC control group, the
percentage of cells at GO/G1, S, G2/M were determined as 57.0%, 17.0%, and 27.6%, respectively. After treatment,
in BCSC cell line, the percentages of cells in phases of GO/G1, S, G2/M were 71.3%, 11.8%, and 17.8%, respectively
(Figure-2b). PD-0332991 treatment induced G1 arrest and significant increase in the percentage of cells in GO/G1
phase was detected for both cell lines.
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Figure-2. Cell cycle patterns of MCF-7 cells (a) and BCSCs (b) after treatment of ICso values at 48™ h. With PD-0332991 treatment,
GO0/G1 arrest was detected for both cell lines. ***, ** and * marks describe respectively p values under 0.001, 0.01, and
0.05 with respect to two way ANOVA analysis.

Apoptotic effect of PD-0332911 on BCSC and MCF-7 cell lines

Cells were treated with concentrations (ICsp values at 48" h) of PD-0332991. Non-treated cells were used as control. In
MCF-7 control group, the percentage of living cells was 91.0%. The percentage of apoptotic cells in MCF-7 control group
was 2.4%. After treatment, the percentages of living and apoptotic cells were 86.3% and 9.3%, respectively (Figure-3a). In
BCSC control group, the percentages of living and apoptotic cells were detected as 96.1% and 2.6%, respectively. After
treatment for BCSCs, distributions of the percentages of living and apoptotic cells were 96.8% and 2.1%, respectively
(Figure-3b). There was no apoptotic effect of PD-0332991 on MCF-7 cells and BCSCs.
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Figure-3. Apoptosis assay for MCF-7 (a) and BCSCs (b) cell lines after treatment. Non-treated cells were used as control. PD-
0332991 did not induce apoptosis in BCSCs and MCF-7 cell lines.

Gene expression profiles of G1 regulatory genes after PD-0332991 treatment

After 48h PD-0332991 treatment in MCF-7 cells, expression levels of CDKN1A, CDKN2A, and CCND1 genes were
increased 3.11, 3.21, and 1.05 folds, respectively (Figure-4a). Expression levels of CHEK1 and CDC25A genes were
decreased as 4.75 and 3.73 folds, respectively. In BCSCs, expression levels of CDKN1A, CHEK1, CDKN2A, and
CCND1 genes were decreased as 1.15, 2.01, 1.32, and 1.68 folds, respectively (Figure-4b). No expression of
CDC25A gene was found in BCSCs group.
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Figure-4. Expression profiles of CDKN1A, CHEK1, CDKN2A, CDC25A, and CCND1 genes in MCF-7 (a) and BCSCs cell lines (b).
mRNA expression of CDC25A gene was not observed in BCSCs group.

Discussion

Effect of PD-0332991 treatment on BCSCs was
identified in this study. BCSCs were more sensitive to
PD-0332991 treatment with respect to MCF-7 cells. In
addition, expression patterns of cell cycle regulatory
genes between BCSCs and MCF-7 cell lines were
dissimilar in response to treatment.

It was found that PD-0332991 decreased proliferation of
MCEF-7 cells which is reported by other studies (6,11).
Finn et al. found that ICso values of PD-0332991 for
MCF-7 are at nanomolar concentration levels (11).
However, in this study, 1Cso values for MCF-7 cells were
not at nanomolar levels. Different methods utilized for
determining of cell proliferation and treatment period
may cause differently observed ICso values for MCF-7 in
the literature (11,24). Robinson et al. demonstrated that
ICso value is not observed at 10uM concentration of PD-
0332991 for 72h treatment in MCF-7 cells when MTT
assay is evaluated for measuring cell proliferation (24).
In this study, it was also found that PD-0332991
decreased cell proliferation of BCSCs. In addition, ICsg
concentrations of treatment at 48" h and 72™ h were
lower in BCSCs compared to MCF-7 cells. BCSCs were
more sensitive to treatment than MCF-7 cells.

Studies indicate that MCF-7 cell line is more sensitive to
PD-0332991 treatment compared to MDA-MB-231 cell
line which is non-luminal and HER-2 negative cell line
(112). Interestingly, it is known that MDA-MB-231 cell line
has higher CD44'/CD24" cell population than luminal
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type breast cancer cell lines such as MCF-7 (16,17). The
different activity of PD-0332991 among breast cancer
subtypes may be associated with variable percentage of
BCSCs population in tumor tissue. In the current study,
cell cycle pattern and apoptosis were examined after
treatment according to ICso values at 48h. As expected
for MCF-7 cells, GO/G1 arrest was detected after
treatment (6,11). In addition, PD-0332991 did not induce
apoptosis in MCF-7 which is in line with other studies
(4,9,11). GO/G1 arrest and no apoptotic effect were also
observed for BCSCs after treatment.

Studies indicated that response of breast cancer cells to
PD-0332991 is associated with expression pattern of
CDK4/6—pRb—E2F pathway mediated genes such as
Rb1l, CDKN2A, and cyclin D1 (25-27). In cell cycle,
mitogenic signals induce cyclin D1 gene (CCND1)
expression to initiate G1-S transition. Cyclin D1 is
assembled spontaneously with CDK4 or CDK®6 proteins
to form active kinase complexes. Active CDK4 and
CDK6 complexes phosphorylate Rbl protein which
contributes to release of the E2F transcription factors.
Mediators such as CCNB1, CDK2 and CDK1 which
promote transition to further steps in cell cycle are
expressed by released E2F transcription factors (25-27).
CDC25A activates CDK2-cyclin E and CDK2—cyclin A
complexes during G1-S transition to entry S phase (28-
30). In addition, Cdc25A activates also Cdk4-cyclin D
complex in G1 phase (31). Chkl kinase (CHEK1) is a
negative regulatory factor for CDC25A action (32). The
phosphorylation of regulatory region of CDC25A protein
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due to active Chkl leads to ubiquitin mediated
proteolysis (32,33). Chkl can also be a target of the
CDK4/6—pRb—E2F pathway due to the fact that Chkl
has E2F-binding sites (34).

In this study, expression profiles of CDKN1A, CHEK1,
CDKN2A, CDC25A, and CCND1 genes were examined
in both cell lines after PD-0332991 treatment. Defined
genes were chosen due to be direct target of CDK4/6—
pRb—E2F pathway which is responsible for activity of
PD-0332991. CCND1 expression was increased in
MCF-7 cell line after treatment (11). In addition, elevated
expressions of CDKN1A and CDKN2A were detected.
For MCF-7 cells, decreased expression levels of CHEK1
and CDC25A were also observed. On the contrary,
expression levels of CDKN1A, CHEK1, CDKN2A, and
CCND1 were decreased in BCSCs after treatment.
Expression of CDC25A was not found in BCSCs group.
CDC25A is expressed in early G1 phase of cell cycle
and its activity is highly observed from the GO0/G1
checkpoint to the M phase (29,35). Upregulation of
CDC25A in human embryonic stem cells shortens G1-S
transition time depending on Rb-E2F pathway (29).
Absence of CDC25A may be associated with why
BCSCs was more sensitive to PD-0332991 treatment. It
was found that expression patterns of cell cycle
regulatory genes involved in early and late G1 phase
were different between MCF-7 and BCSCs cell lines
after treatment. This difference may determine biological
response of breast cancer cells to PD-0332991.

Breast cancer cells, overexpressing CDKN2A and
CDKN1A, exhibit senescence mediated features such as
hypertrophic appearance and high B-galactosidase
activity (36). Furthermore, induced expression of
CDKN2A and CDKN1A triggers senescence in G1
arrested cells (36,37). After treatment, MCF-7 cells may
be drifted to senescence. Contrary to MCF-7 cells,
expression levels of CCND1, CDKN1A, and CDKN2A
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Amag: Grip, dinyanin butin bélgelerinde gorulebilen, influenza virisinin neden oldugu bir akut solunum yolu
enfeksiyonudur. Influenza ile enfekte olan hastalarda, hastaneye yatisi gerektiren ve &liime yol agabilen
komplikasyonlar gelisebilmektedir. Bu galismada 2015-2016 sezonundaki influenza epidemisi sirasinda hastalarin
klinik ve virolojik bulgularinin ve agir hastalik agisindan risk faktorlerinin degerlendiriimesi amaglanmistir.

Gereg ve Yontem: influenza benzeri hastalik tanisiyla, 2015-2016 influenza sezonunda hastanemizde yatirilarak
takip edilen 284 hasta retrospektif olarak degerlendirildi. Nazofarengeal surunti o6rnekleri, Halk Saghg
Laboratuvarinda 21 farkl viris agisindan PCR ile test edildi.

Bulgular: influenza benzeri hastalik tanisi ile yatirilarak takip edilen 284 hastanin 134’0 (%47.2) erkek, 150’si
(%52.8) kadin ve yag ortalamasi 31.4 yil (0-91) idi. influenza tanisi 175 (%62) hastada virolojik olarak dogrulandi.
influenza viriislerinin 136°s1 (%78) H1N1; 30’u (%17) H3N2; dokuzu (%5) ise influenza B viriisii idi. HIN1 saptanan
olgularin 97’sinde (%71.3); H3N2 saptanan olgularin 15’inde (%50); influenza B saptananlarin doérdiinde (%44.4)
pnémoni ile uyumlu Klinik ve/veya radyolojik bulgular mevcuttu. ileri yagtaki (265 yas) hastalarda mortalite istatistiksel
olarak anlamli derecede yuksekti (p=0.007).

Sonug: Birinci basamak saglk kurumlari ile yuritilen sentinel stirveyansin yaninda ulusal hastane bazli stirveyansin
yapiliyor olmasi hem influenza aktivitesinin izlenmesine hem de gergek hastalik yikinin belilenmesine katki
saglayacaktir. Toplanan veriler hastalik kontrol dnlemlerinin ve ulusal asi politikalarinin sekillenmesinde énemli rol
oynayacaktir.

Anahtar Sozciikler: Mevsimsel influenza, hastane bazli siirveyans, pnémoni.

Abstract

Aim: Influenza is an acute respiratory infection caused by influenza viruses which circulate in all parts of the world.
Patients infected with influenza can develop complications that result in hospitalization and death. In this study, it has
been aimed to interpret the clinical, virologic findings and risk factors for severe illness of the patients during 2015-
2016 influenza epidemic.

Materials and Methods: The hospitalised 284 patients diagnosed with Influenza like illness during 2015-2016
influenza season, were evaluated retrospectively. Nasopharynegeal swab samples were tested for 21 different virus
by PCR in Public Health Laboratory.

Results: Of the 284 patients hospitalized with the diagnose of Influenza like-iliness, 134 (47.2%) were male; 150
(52.8%) were female and the median age was 31.4 (0-91) years. Clinical influenza diagnose was confirmed
virologically in 175 patients. Influenza virus distribution was HIN1 in 136 (78%) patients, H3N2 in 30 patients and
Influenza B in 9 (5%) patients. Clinical and/or radiological findings consistent with pneumonia were present in 97
(71.3%) of HIN1 cases, 15 (50%) of H3N2 cases and 4 (44.4%) of Influenza B cases. Mortality was statistically
significantly higher in elderly (=265 years) patients (p=0.007).
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Conclusion: Beside the sentinel surveillance which is conducted in the first-level health facilities, national hospital
based surveillance practices will contribute both to follow-up the influenza activity and to determine the real disease
burden. Collected data will play an important role in developing both disease control measures and national

vaccination policies.

Keywords: Seasonal influenza, hospital-based surveillance, pneumonia.

Giris

Grip, her yil dinya nifusunun %5-20’sini etkileyen,
Ozellikle risk gruplarinda ciddi seyirli hastaliga ve
Olumlere neden olabilen, genis halk kitlelerini etkiledigi
icin halk sagligi acisindan da 6zel énemi olan bir
enfeksiyon hastaldidir. Mevsimsel grip diinya ¢apinda
her yil 3-5 milyon agir hastalik tablosuna ve yaklasik
250.000-500.000 6lime yol agmaktadir. Asilanma bu
hastaliktan korunmak igin bilinen en etkili yoldur (1).
Ulkemizde grip aktivitesinin izlenmesi amaciyla 2005
yilindan bu yana ayaktan bagvuran hastalarda Ulusal
Sentinel Siirveyans Agi ile influenza Benzeri Hastalik
(IBH) siirveyansi yapilmaktadir. Ancak, birinci basamak
saghk kurumlari ile yurutilen bu sentinel sirveyans,
hastaneye vyatisi gereken agir influenza vakalarina
iliskin veri toplanmasi agisindan yetersiz kalmaktadir
(2,3). Bu vakalardaki risk faktorlerinin saptanabilmesi,
agir hastalik agisindan yiksek riskli gruplarin
belirlenmesi, hastaligin siddeti ve mortalitesi ile virus
alt tipleri arasindaki iliskinin degerlendirilebilmesi
amaciyla 2015 yilinda 5 pilot ilde Agir Akut Solunum
Yolu Enfeksiyonlari (Severe Acute Respiratory
Infections, SARI) slrveyansi baglatildi. Hastanemiz
SARI sirveyansinin yUrataldiga pilot hastanelerden
biridir. Bu ¢alismada, 2015-2016 sezonundaki influenza
epidemisi sirasinda influenza tanisi ile takip edilen
hastalarin klinik ve virolojik bulgularinin, agir hastalik
acisindan  risk  faktorlerinin  retrospektif  olarak
degerlendiriimesi amaclandi.

Gereg ve Yontem

Hastanemize 14 Arallk 2015-1 Mart 2016 tarihleri
arasindaki 10 haftalik siirede, IBH tablosu ile basvurup
influenza Vaka Yénetim Algoritmasina (4) gére yatirilarak
takip edilen ve baska bir tani ile hastanede yatmakta iken
iBH tablosu ortaya cikan hastalar calismaya dahil edildi.
Hastalara ait demografik ve Klinik veriler retrospektif
olarak gézden gegirildi.

Her bir hasta igin Influenza Vaka Bildirim Formu
dolduruldu ve nazofarengeal veya bogaz surinti érnekleri
alinarak virus tasima vasati ile Adana Halk Saghgi
Laboratuvar’'na gonderildi. Burada surinti érneklerinden
RT-PCR ile 21 parametreli virus paneli caligildi (FTD
Respiratory Pathogens 21. Fast Track Diagnostic,
Luxembourg). Virolojik 6rnek alinan hastalara laboratuvar
dogrulamasi beklenmeden antiviral (oseltamivir 2x75 mg)
tedavi baglandi.

Cilt 57 Sayi 1, Mart 2018/ Volume 57 Issue 1, March 2018

Veriler SPSS 20. paket programi ile analiz edildi.
Tanimlayici veriler yerine gore ortalama, standart sapma
ve ylzde olarak belirtildi. Kategorik degiskenlerin
karsilastirimasinda ki-kare ve Fischer's Exact testleri
uygulandi. Calisma icin Adana Numune Egitim ve
Arastirma Hastanesi Girisimsel Olmayan Calismalar Etik
Kurul'undan onay alindi.

Bulgular

influenza benzeri hastalik tanisi ile yatirilarak takip edilen
284 hastanin 134’0 (%47.2) erkek, 150’si (%52.8) kadin
ve yas ortalamasi 31.4 yil (0-91) idi. influenza tanisi 175
(%62) hastada virolojik olarak dogrulandi. Hastalarin
136’sinda (%78) H1N1, 30'unda (%17) H3N2, dokuzunda
(%5) ise influenza B virlisii saptandi. Orneklerde tespit
edilen tim viral etkenlerin dagilimi  Tablo-1'de
gosterilmistir. HIN1 saptanan olgularin 97’sinde (%71.3),
H3N2 saptanan olgularin 15'inde (%50), influenza B
saptananlarin dérdinde (%44.4) pnémoni ile uyumlu klinik
velveya radyolojik bulgular mevcuttu (Tablo-2). Calismaya
dahil edilen 284 hastadan 232’sinde (%81.7) ve virolojik
olarak dogrulanan 175 hastanin 144’Gnde (%82.2) ug
yaslar (65 yas Ustl, 2 yas alti), gebelik, diabetes mellitus,
kalp yetmezligi, kronik bobrek yetmezIigi, kronik obstriktif
akciger hastaligi, malignite, obezite, steroid kullanimi,
malnutrisyon gibi agir hastalik agisindan en az bir risk
faktori mevcuttu.

influenza benzeri hastallk tanisiyla hastaneye yatisi
gereken hastalarin 142'si (%50), virolojik olarak influenza
tanisi dogrulanan hastalarin 95 (%54) 3-64 vyas
araliginda idi. Sifa ile taburcu olan hastalarin yas
ortalamasi 29.2 yil iken, 6len hastalarin yas ortalamasi 53
yil olarak saptandi (p=0.007). Pnémoni tanisi alan
hastalarin 46’s1 yogun bakimda takip edildi ve bunlardan
25’inde mekanik ventilasyon ihtiyaci oldu.

iBH tanisi ile vyatirilan hastalarin 46'si 6ldi. Olen
hastalarin etken viris dagihmina bakildiginda 30'unda
(%65.2) H1N1, ikisinde (%4.3) H3N2, lginde (%6.5)
rhinovirus tespit edilirken, 11 hastada herhangi bir virlis
saptanmadi. influenza viriis alt tipleri mortalite agisindan
karsilastinldiginda H1N1’in mortalitesi istatistiksel olarak
anlamli sekilde daha yiiksekti (p=0.04). influenza tanisi
virolojik olarak dogrulanmig ve o6len 32 hastadan
yedisinde (%21) bilinen bir risk faktorl yoktu.

Virolojik olarak dogrulanan 175 hastanin yas grubuna
gore mortalite oranlarina bakildiginda 65 yas Ustiindeki 38
hastadan 14’0 (%36.8), 3-64 yas araligindaki 95 hastadan
15’ (%15.8), 0-2 yas araligindaki 42 hastadan ugl (%7.1)
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ex oldu. Altmis bes yas Ustl hastalardaki mortalite
istatistiksel olarak anlamli derecede yuksekti (p=0.007).
Hastanede yatmakta iken influenza semptomlari ortaya
cikan ve virolojik olarak tanisi dogrulanan yedi hastada
etken viris H1N1 olarak saptandi. Bu hastalardan
dordiinde pndémoni tablosu gelisti ve Ugl ex oldu.

influenza igin asilanma durumu sorgulandiginda 284
hastadan 162'si (%57) asilanmamis, 122 (%43) hastanin
ise agllanma durumu bilinmiyor seklinde kaydedilmisti

Tablo-1. Alinan Ormeklerde Tespit Edilen Viral Etkenlerin Dagilimi.

Virus Sayi %

HIN1 136 47.9
H3N2 30 10.6
Influenza B 9 3.1
H1N1+Rhinovirus 1 0.3
RSV 10 3.6
Coronavirus 6 2.1
Human Metapneumovirus 6 2.1
Rhinovirus 5 1.7
Adenovirus 2 0.8
Coronavirus+RSV 2 0.8
Adenovirus+RSV 1 0.3
Parainfluenza virus 1 0.3
Negatif 75 26.4
TOPLAM 284 100.0

Epidemiyolojik agidan ise, IBH tablosu ile hastanemize
basvuran vakalarin Arallk ayinin  2.haftasindan
baslayarak giderek arttigi, Aralik ayinin 4. haftasinda ve
Ocak ayinin 4. haftasinda iki ayri pik yaptigi goruldi. On
haftalik siirede IBH tanisi ile hastanemizde takip edilen
vaka sayilarinin dagilimi Sekil-1'de gosterilmistir.

60+

Count
]
1

20+

o

T T T T T T T T T T T T
Aralik 2. Araitk 3. Aralk 4, Ocak 1. Ocak 2, Ocak 3. Ocak 4. Subat 1. Subat 2. Gubat 3. Gubat 4. Mart 2
Hafta Hafta Hafta Hafta Hafta Hafta Hafta "Hafta "Hafta "Hafta "Hafta Hafta

hafta
Sekil-1. 2015-2016 sezonunda haftalara goére influenza
vaka sayilari.

Tablo-2. Influenza Virus Tiirlerinin, Yas Gruplarina Gére Pnémoni Oranlari ve Prognozlari.

" 0-2 yas 3-64 yas >65 yas
VIRUS n % n, % n. % Toplam (%)
. Var 20 (20.6) 47 (48.5) 30 (30.9) 97 (100)
Pnémoni
Yok 12 (30.8) 24 (61.5) 3(7.7) 39 (100)
HIN1 Ex 3(10.0) 15 (50) 12 (40) 30 (100)
Prognoz Sifa 29 54 21 104 (100)
Sevk 0 2 (100) 0 2 (100)
Var 2(13.3) 9 (60) 4 (26.7) 15 (100)
Pnémoni
Yok 7 (46.7) 7 (46.7) 1(6.7) 15 (100)
H3N2 Ex 0 0 2 (100) 2 (100)
Prognoz
Sifa 9 (32.1) 16 (57.1) 3(10.7) 28 (100)
. Var 1(25.0) 3 (75) 0 4 (100)
Pnémoni
. Yok 0 5 (100) 0 5 (100)
Influenza B
Ex 0 0 0 0
Prognoz
Sifa 1(11.1) 8 (88.9) 0 9 (100)
Tartisma toplumdaki duyarli populasyonun oranina bagli olarak

Mevsimsel grip genel olarak bilindiginden ¢ok daha
fazla sayida hastanede yatisa ve Olume neden
olmaktadir (5,6). influenza ve RSV'ye bagh hastaneye
yatisin arastirildigi calismalarda RSV'ye bagh yatislarin
yildan yila pek degismezken, influenzaya bagli
yatiglarin dolasimdaki viriis susunun virllansina ve
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sezondan sezona olduk¢a degiskenlik gOsterdigi
belirtiimektedir (7,8). Son 2009 pandemisi éncesindeki
doéneme ait mevsimsel influenza epidemilerine iligkin
hastane bazli ulusal veri oldukc¢a kisithdir. Turkiye’nin
de dahil oldugu doért farkh UGlkeden 21 hastanenin
verilerinin degerlendirildigi Global Influenza Hospital
Surveillance  Network  (GIHSN) ile 2012-2013

Ege Tip Dergisi



sezonunda ilk ulusal hastane bazli surveyans verileri
elde edilmistir (9).

GIHSN ile elde edilen hastane bazli sirveyans verileri
Isiginda geriye donuk olarak Glkemizdeki son ¢
sezona bakildiginda 2012-2013 sezonunda baskin
virisiin H1N1, yodun bakima yatis oraninin %30 ve
mortalitenin  %19.4 oldugu; 2013-2014 sezonunda
hastalarin % 79'unda H3N2 ve %271’inde influenza B
etken virls iken hic H1IN1 saptanmadigi; 2014-2015
sezonunda ise baskin virisin influenza B oldugu
bildirilmigtir (3,9-11). Olgularimizda baskin virus H1N1
(%78) olup, bunu H3N2 (%17) ve influenza B (%5)
virusleri izlemigtir. Buna gore, iki sezon aradan sonra
H1N1’in yeniden baskin virls olarak dolagimda oldugu
goOrilmektedir. Calismamizda etken virisin H1N1
oldugu olgularin %71.3’Uinde hastaligin pnémoni tablosu
ile seyretmesi ve dlen hastalarin %65.2’sinde saptanan
virisiin H1N1 olmasi, H1N1 ile olusan enfeksiyonlarda
pnémoni ve mortalite oranlarinin dider virus alt tiplerine
gore oldukga ylksek oldujunu gostermektedir.
Bulgularimiza paralel sekilde, ulkemizin de icinde
bulundugu dokuz Udlkeden 29 merkezin verilerinin
degerlendirildigi GIHSN 2015-2016 raporunda H1N1’in
baskin virus oldugu; H1N1 virus alt tipinin yogun bakim-da

yatis, pnémoni, mekanik ventilasyon gereksinimi ve
mortalite ile iligkili oldugdu bildirilmigtir (12).
influenzanin  belirli risk gruplarinda ciddi  pnémoni

tablosuyla ve mortal seyredebildigi ve bu hastalar igin en
etkili korunma yoénteminin her yil asilanmak oldugu
bilinmektedir (13,14,15). Bizim hastalarimiz risk faktorleri
agisindan sorgulandiginda, IBH tanisiyla yatirilan
hastalarin %81.7’sinde ve virolojik olarak dogrulanan
hastalarin %82.2'inde agir hastalik agisindan en az bir
risk faktorini mevcut olmasina ragmen 6nemli bir kismi
asilanmamisti.  Ulkemizdeki riskli gruplarin prevalansi,
bunlarin asilanma durumu ve asilanmaya etki eden
faktorlerin arastinldigi bir galismada, Sagdlk Bakanhgi
tarafindan 65 yas Ustlndeki kigilere ve risk grubundaki
hastalara her yil grip asisi yapilmasi 6nerilmesine ve
asinin geri 6demesinin olmasina ragmen halen asilanma
oranlarinin oldukga dusuk oldugu bildirilmigtir (16).

Yas gruplarina gore verilerin analiz edildigi bir calismada,
dolasimdaki genel virls alt tipinin, farkli yas gruplarindaki
dagihmi yansitmayabilecegi, klinik tablo, eslik eden
hastalik, hastaneye ya da yodun bakima vyatis
gereksinimi, mortalite, asinin etkinligi gibi 6zelliklerin yas
gruplar arasinda farklilik gésterebilecegi belirtiimis ve bu
durumun kontrol o6nlemleri agisindan hedef vyas
gruplarinin belirlenmesindeki énemi vurgulanmigtir (17).
Bulgularimiz, influenzanin tim yas gruplarinda gorul-
mekle birlikte, en ¢ok 3-64 yas grubunun etkilendigini
ancak yas grubuna goére 6lim oranlarina bakildiginda 65
yasin Ustiindeki hastalarda mortalitenin en ylksek
(%36.8) oldugunu goOstermektedir. Genel olarak
bakildiginda, dlen hastalarin yas ortalamasi 53 yil iken,
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sifa ile taburcu olanlarin yas ortalamasinin 29.2 yil olmasi
yine ileri yasin agir hastalik acisindan riskli bir grup
oldugunu ortaya koymaktadir. 2009 pandemisi sonrasinda
yapilan seroprevalans c¢aligmalari, 6zellikle 65 yas
Ustlndeki kisiler olmak Uzere halen H1N1'e duyarli olan
bir poptlasyonun oldugunu gostermistir (18,19). Bizim
hastalarimizda da baskin virisin H1N1 olmasi bu
duyarlihidin devam ettigini gdstermektedir.

Calismamizda, hastanede yatmakta iken IBH tablosu
gelisen ve virolojik olarak tanisi dogrulanan yedi hasta
viral hastane enfeksiyonu olarak degerlendirildi. Bu
durum, grip sezonu siresince viral hastane enfeksiyonu
acisindan hastalarin siki takip edilmesi gerektigini
vurgulamaktadir. Kapsamli bir ¢alismada, viral hastane
enfeksiyonunun genel insidansinin %3.9 oldugu, influenza
viruslerinin rhinovirustan sonra ikinci sirada yer aldig
belirtilmistir (20).

Hastanemize 2015-2016 sezonundaki 10 haftalik sirede
iBH tablosu ile basvurup yatisi yapilan vaka sayilarinin
Aralik ayinin ikinci haftasindan baslayarak giderek arttidi,
Aralik ayinin doérdiinci haftasinda birinci pik ve Ocak
ayinin dordinclt haftasinda ikinci bir pik yaptigi tespit
edildi. Calismanin son doért haftasinda H3N2 ve influenza
B virtsleri izole edilmeye baglansa da on hafta-lik sire
boyunca H1N1 hakimiyetinin devam ettigi goérul-du.
Hastane bazli siirveyans verilerimize benzer sekilde,
Turkiye Halk Saghdi Kurumu’nun 2015 sezonu sentinel
strveyans verilerine bakildiginda Aralik ayinin ikinci
haftasinda %6 olan influenza pozitiflik oraninin dérdinct
haftaya gelindiginde %38.2’lere ¢iktigi gérilmektedir (21).
Ulkemizden SARI siirveyansi yapan bir baska merkezde
de bulgularimiza paralel sekilde, en sik izole edilen H1N1
virus alt tipinin, yogun bakim ihtiyaci ve mortalite ile
anlamli iligkisi oldugu belirtiimektedir (22).

Calismamiz, sadece tek bir merkezin verilerini icermesi
nedeniyle hastaigin Ulkemizdeki genel durumunu
yansitmamasi, kayitlarda bitiin hastalarin  asilanma
durumuna ulagllamadigi icin asilanma oranlarinin tam

bilinmemesi, semptomlarin baglamasi ile antiviral
uygulanmasi  arasindaki slre buatin  hastalarda
belilenemedigi icin oseltamivirin etkinligi agisindan

degerlendirme yapilamamasi gibi kisithliklara sahipti.
Sonug

Bu hastane bazli surveyansin sonuglari, influenzanin
sadece pandemi doénemlerinde degil, mevsimsel
salginlarda da 6nemli bir mortalite nedeni olabilecegini
ortaya koymaktadir. Birinci basamak saglik kurumlari
ile yuratilen sentinel slrveyansin yaninda, ulusal
hastane bazl surveyansin baslatiimis olmasi, hem
influenza aktivitesinin daha etkin bir bigcimde
izlenmesine hem de gercek hastalik yikinin
belilenmesine katki saglayarak hastalik kontrol
onlemlerinin ve ulusal asl politikalarinin
sekillenmesinde 6nemli rol oynayacaktir.
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Servikal ektopik timus: Yenidoganda nadir bir boyun Kitlesi

Cervical ectopic thymus: A rare cervical mass in a newborn
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Oz

Servikal ektopik timus (SET) gocukluk ¢agi servikal kitlelerinin nadir nedenlerinden birisidir. Bu ¢alismada klinigimize
yenidogan doéneminde servikal sislik nedeni ile bagvuran iki SET olgusunun sunulmasi amaclandi. Yenidogan
déneminden itibaren sol Ust servikal bolgede agrisiz sislik ile basvuran iki olgu deg@erlendirildi. Her iki olguda, fiziksel
muayenede; palpasyonda yumusak, fluktuasyon vermeyen agrisiz sislik mevcuttu. Olgulara malign kitlelerin
ekartasyonu amaci ile doku 6rneklemesi planlandi. Kitleler timu ile ¢ikarildi. Patolojik inceleme sonucu ektopik timus
dokusu olarak raporlandi. Her iki olgunun, operasyon sonrasi izleminde herhangi bir yakinmasi mevcut degildi. SET
servikal sislik ile bagvuran yenidodan olgularda akilda bulundurulmalidir. Nadir olmasi ve kesin taniya kolay
ulagilamamasi nedeni ile diger tanilarin ekartasyonu amaci ile doku érneklemesi planlanmalidir.

Anahtar Sozciikler: Servikal ektopik timus, timus, konjenital anomali, cocuk.

Abstract

Cervical ectopic thymus (CET) is a rare cause of cervical mass in childhood. The aim of this study is to present two
CET cases that were referred to our clinic with cervical swelling in neonatal period. Two cases who had painless
swelling in left upper cervical region beginning from the neonatal period were evaluated. In both cases, a soft non-
fluctuant painless swelling in the palpation was detected in the physical examination. To exclude the malign mass,
tissue sampling was planned. The masses were excised totally. As a result of pathological examination it was
reported as ectopic thymus tissue. No complaint was recorded during the postoperative period. CET should be taken
into consideration in the neonatal cases applying with cervical swelling. It is rare and not easy to establish a definitive
diagnosis, tissue sampling should be considered for the exclusion of other diagnoses.

Keywords: Cervical ectopic thymus, thymus, congenital disease, children.

Girig

Servikal ektopik timus (SET), cocukluk c¢agdi servikal
kitlelerinin nadir nedenlerinden birisidir. SET, timusun
embriyolojik inis yolu Uzerinde meydana gelen bir
duraksama nedeni ile olusmaktadir. Mandibula kdsesinden
anterior mediastene goé¢u sirasinda meydana gelen bu
duraksama, inis yolu Uzerinde herhangi bir yerde
olabilmektedir (1). Stridor, disfaji, dispne gibi semptomlarla
herhangi bir yasta kendini belli edebildigi gibi cogunlukla
asemptomatik siglik seklinde fark edilmektedir (1,2).
Klinigimize yenidogan déneminde servikal sislik nedeni ile
bagvuran iki SET olgusunun klinik, radyolojik ve patolojik
ozelliklerinin tartisilmasi amaglandi.
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Olgu Sunumu

Yirmi gunlik ve 2 aylk iki erkek olgu, yenidogan
doéneminden bu yana fark edilen sol ist servikal bélgede
sislik nedeni ile basvurdu. Mevcut sislik solunum
sikintisi,  yutma  gugligd  gibi  belirtilere  yol
agmamaktaydi. Fizik muayenede cilt lzerinde eritem
veya fluktuasyon mevcut degildi. Birinci olguda
ultrasonografide sol submandibuler alanda parotis derin
lobu ve sol submandibuler bezi baskilayan yaklagik
3.5x2 cm boyutlarinda heterojen, diizgiin konturlu kitle
lezyonu saptanirken ikinci olguda benzer o6zelliklere
sahip boyutlari 40x22 mm olan lezyon saptandi. USG’de
timus dokusuna benzerligi nedeni ile ektopik timus
dislnulse de Doppler incelemede belirgin
vaskularizasyon tespit edilmesi sonucu malign servikal

kitleler ekarte edilemedi. Biyokimya tetkikleri timor
belirtecleri dahil, her iki olguda olagandi. MR
goriintilemede; ilk olguda sol parotis bezi hemen
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inferiorundan, parafaringeal alana dogru uzanan
2.8x3.2x3.3 cm boyutlarinda T2A’da ilimli  hipointens
T1A’da hipointens kitle lezyonu saptanirken, ikinci olguda
sol parotis bezi lojunda submandibuler alana dogru
uzanan 3.5x2.5 cm boyutlu lezyon saptandi (Sekil-1).

Sekil-1.

MRG T1A gérintilerde
g6runtulerde hipointens kitle lezyonu.

ihmli  hipointens, T2A

Olgular ektopik timus, servikal noéroblastom, kapiller
hemanjiom gibi 6n tanilar ile operasyona alindi. Total
olarak eksize edilen kitleler makroskopik goéruinim itibari
ile benzerlik géstermeleri yaninda, iyi sinirli, yumusak,
cevre dokulara invazyon gostermeyen total olarak
kolaylikla etraf dokulardan ayrilabilen, ince kapsiilld,
minimal lobulasyon goésteren, krem pembe renkli bir
yaplya sahipti. Histopatolojik inceleme ektopik timus
dokusunu dogruladi. Postoperatif uzun dénem izlemde
iki olguda da herhangi bir sikayet saptanmadi.

Her iki olgunun vyasal vasilerinden tibbi verilerinin
yayinlanabilecegine iliskin yazili onam belgesi alindi.

Tartisma

SET timik embriyogenez sirasinda meydana gelen
migrasyon defekti ya da timofarengeal kanalin persiste
etmesi sonucu olusur (1-4). Mandibuler alandan anterior
mediastene kadar uzanan hat Uzerinde herhangi bir
yerde gorilebilir. Eger embriyolojik inis yolu Uzerinde
herhangi bir yerde yerlesim gdsteriyorsa aberan timus;
farenks, trakea, 6zefagus, posterior mediasten gibi inis yolu
Uzerinde olmayan bir yerde goriliyorsa ektopik timus
olarak adlandirilir (2,5). Ancak zaman zaman tanimlama
karmasasi literatiirde de yasanmaktadir (2,4,6).

Olgularin %901 asemptomatik seyrederken %10’'unda
ise yutma disfonksiyonu, disfaji, solunum gucligu gibi
semptomlar, tortikolis  gorilebilir (1,2). Bu basi
semptomlari travma sonrasi, enfeksiyon durumlarinda
ani boyut artisi ile daha belirgin olarak gorulebilmektedir
(2,3). Gahsmamizda her iki olguda ek klinik yakinma
yaratmayan servikal sislik mevcuttu.
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Literatir degerlendirildiginde ektopik timusun nadir
rastlanan bir patoloji oldugu gorilmektedir. Gergek
insidansi bilinmemekle birlikte 1993 yilinda yayimlanan
3236 olguluk otopsi degerlendirimesinde 34 adet
anormal yerlesimli timus saptandigi bildirilmistir. Ayni
calismada 68000 operasyon materyali degderlendiriimis
ve 10 adet servikal ektopik timus vakasi saptanmistir (7).
2014 yihnda Japonya da ani bebek o6limd sonucu
kaybedilen vakalar ile yapilan otopsi serisinde 21

olgunun 7’sinde (%33) servikal ektopik timus
saptanmistir (8).
Yerlesim vyeri ya da tarafinin sikhidi agisindan

literatiirdeki seriler farklihk géstermektedir. Song ve ark.
(2) tarafindan yayinlanan 13 hastalik seride 7 olguda sol
servikal bolge yerlesimli oldugu goérulmustir. Zielke ve
ark. (9) tarafindan yayimlanan bir galismada 46 olgu ile
yapilan literatir taramasinda ise %56 oranla sag taraf
yerlesimli oldugu belirtilmistir. Olgularimizin her ikisinde
de sol servikal yerlesimli SET mevculttu.

Her iki olgumuz erkekti ve yenidodan déneminde
servikal sislik nedeni ile bagvurmustu. Fakat lezyonun
her yasta gorllebildigi literatiirdeki  verilerden
anlasiimaktadir (2-4). Yasla birlikte timus dokusu
gerileme gosterdigi icin tani ylksek oranla yasamin ilk
aylar icinde konulabilmektedir. SET gorilme sikhigi
literatirde de erkek olgularda kizlara oranla daha
yuksektir (1). Ancak literatirde de tarafimizca da bu
duruma 6zel bir agiklama getirilmemisgtir.

Ektopik timus olgularinda dogal yerlesiminde bir timus
dokusunun olup olmadigi degerlendirilmelidir. ki
olgumuzda da normal lokalizasyonda timus dokusu
mevcuttu. Timektomi sonrasi olgularda total lenfosit
sayisinda bir degisiklik gériilmezken T lenfosit sayisinda
bir miktar dusuklik gorildigu bazi yazarlar tarafindan
belirtiimistir  (1,2). Her ki olgumuzda preoperatif
degerlendirmede normal lokalizasyonda timus dokusu
saptandigi i¢in uzun dénem incelemede klinik bir sorunla
kargilasiimamistir.

Servikal kitle ayirici tanisinda USG yerlesim yeri, kistik
ya da solid komponentlerin, ekojenitenin belirlenmesi ve
vaskularitenin ortaya konulmasinda kullanilabilecek
pratik bir yéntemdir. Koumanido ve ark. (5), 5 SET
olgusundan iki olguya sadece USG ile tani koyuldugunu,
U¢ olguda ise taninin ancak rezeksiyon ile mumkin
oldugunu vurgulamigtir. Ayirici bir tani olarak SET'in
akilda bulundurulmasi halinde USG ile tani konulmasinin
mumkuin oldugunu belirtmiglerdir. USG’de en belirgin
bulgu timus dokusu ile benzer ekojeniteye sahip olmasi
ve bazi vakalarda normal timus dokusu ile arasinda bir
kopri mevcut olmasidir. Literatiirde ektopik timusun,
akilda bulundurulmasi halinde, USG ile tanisinin
mumkin ve yeterli oldugu ve hatta semptomatik vakalar
disinda eksizyon uygulanmaksizin USG ile takibin yeterli
oldugu vurgulanmistir (4,6,10). Han ve ark. (3) USG ile
izlem konusunu galismalarinda 6zellikle vurgulamiglardir.
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Literatlirde erigkin yaslarda gorilen timik diferansiasyon
ile olusan ektopik hamartomatdéz timoma gibi servikal
kitleler mevcuttur. Literatirde degerlendirilen SETli
olgulardan erigkin bir hastada malign 6zellikte hicreler
iceren trakeal kitle saptanmistir ve bu kitlenin natird ile

ilgili net bir bilgi verilememistir. Bu sebeple malign
doénugim olmadigini  s@ylemek bu bilgiler 1s1ginda
oldukga zordur (5). Eksizyon, ayirici tani gerekliligi
diginda malignite riskine karsi gerekli gibi gériinmektedir.
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Deforme biliyer metal stente bagh gelisen gastrointestinal sistem kanamasi
Gastrointestinal bleeding due to deformed biliary stent

Erkin Oztas
Turkiye Yiiksek Ihtisas Egitim ve Arastirma Hastanesi, Gastroenteroloji Klinigi, Ankara, Tiirkiye

Muhammet Yener Akpinar  Fatih Saygili Orhan Coskun  Biilent Odemis

Oz

Kanama, endoskopik retrograd kolanjiyopankreatografinin (ERCP) ciddi komplikasyonlarindan biri olup insidansi %1 -
2 arasinda degisir. Kanama siklikla endoskopik sfinkterotomi ile iligkilidir, bununla beraber vaka serilerinde
sfinkterotomi iliskisiz kanamalar da bildirilmistir. Biliyer metal stentin barsak duvarinda yaptigi irritasyona baglh olusan
kanamalar sfinkterotomi iliskisiz kanamalara 6rnek gosterilebilir. Biliyer stent dykisi olan hastalarin stentin oldugu
yerde agn ile gelmesi stentin barsak duvarina yaptigi irritasyonu akla getirir. Literatiirde migre olmadan
deformasyonla barsak duvari irritasyonu yapan ve kanamaya yol agan biliyer metal stent gorilmemistir. Burada
Oncesinden ERCP ile biliyer metal stent konulan ve metal stentin deformasyonuna bagli duodenumda olusan Ulserin
yol actigi kanama ile gelen hastamizi sunduk.

Anahtar Soézciikler: Endoskopik retrograd kolanjiyopankreatografi, gastrointestinal kanama.

Abstract

Hemorrhage is a severe complication of endoscopic retrograde cholangiopancreatography (ERCP) with 1-2%
frequency. Hemorrhage is usually related to spinhcterotomy, however some case reports demonstrated that
hemorrhagic complications are not related to sphincterotomy. Hemorrhage due to bowel wall irritation of biliary metal
stent can be an example for this kind of bleedings. Pain at the site of stent must be considered for bowel wall irritation
in patients with biliary stent history. In the literature hemorrhage due to bowel wall irritation associated with deformed
metal stent was not reported. Here we presented our case with gastrointestinal hemorrhage due to duodenal ulcer
associated with deformed biliary metal stent irritation.

Keywords: Endoscopic retrograd cholangiopancreatography, gastrointestinal hemorrhage.

Giris Olgu Sunumu

Kanama, endoskopik retrograd kolanjiyopankreatogra-
finin (ERCP) ciddi komplikasyonlarindan biri olup
insidansi %1-2 arasinda degisir (1). Klinik olarak
kanama ERCP esnasinda akut olabilecegi gibi
ERCP’den gunler veya haftalar sonra da ortaya
cikabilir. Kanama siklikla endoskopik sfinkterotomi ile
iligkilidir, bununla beraber vaka serilerinde sfinkterotomi
iliskisiz kanamalar da Dbildirilmistir (2). Burada
Oncesinden ERCP ile biliyer metal stent konulan ve
metal stentin deformasyonuna bagh duodenumda
olusan Ulserin yol agtigi kanama ile gelen hastamizi
sunduk.
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Yetmis dokuz yasinda erkek hasta hastanemize kan
kusma sikayetiyle bagvurdu. Anamnezinde hastanin 3 ay
once lokal ileri evre pankreas kanseri tanisi aldigi ve
koledoguna 10x6 mm boyutunda kapsiz metal stent
yerlestirildigi 6grenildi. Hastanin laboratuvar tahlillerinde
hemoglobin: 5.8 gr/dL, I6kosit: 4.100x10%/uL, dre:
135mg/dL, kreatinin: 1.99 mg/dL, INR: 0.96 olarak
olcllda. Eritrosit transfizyonu yapilan ve proton pompa
inhibitdru inflzyonu baslanilan hastaya es zamanli
6zofagogastroduodenoskopi yapildi. Midede hematinize
kan izlendi, aspirasyon sonrasi midede kanamaya yol
acabilecek bir lezyon izlenmedi. Duodenum ikinci kitada
[limeni tama yakin dolduran ve metal stente yapisik
oldugu goérilen pihti izlendi. Bunun Uzerine papillay
daha iyi degerlendirmek igin hastaya duodenoskopi
yapildi. Stentin endoskopik olarak gérinir ucundaki
tellerin deforme oldugu ve lateral duvarda mukozaya
gomudlerek burada llsere yol agtigi gorildi (Sekil-1a).



Ayni zamanda papilladan sarkan metalik stentin icinde
koagulum izlendi (Sekil-1b). Bu alandan sizdinr tarzda
kanama mevcuttu. Ik olarak tutucu forseps ile kapsiz
metalik stent ¢ikanldi (Sekil-1c). Stentin Ulsere ettigi
alanda kanamanin kendiliginden durdugu goruldu. Daha
sonra koledok selektif kanilize edildi. Kolanjiogramda
intrahepatik safra yollari ve koledok proksimali belirgin
genisti ve distalde darlik mevcuttu. Darligi gececek
sekilde 10F double pigtail stent yerlestirildi. Islem
sonrasi kanamasi olmayan hasta taburcu edildi.

Hastadan tibbi verilerinin yayinlanabilecegine iligkin

yazili onam belgesi alindi.

|

Sekil-1. a) Stentin igindeki koagulum goriliiyor. b) Stentin yol
actigi kanamali Glser (siyah ok). Ulserin istiinde papilla
major goriluyor. c) Deforme olan ucu ile biliyer metalik
stentin ¢ikarildiktan sonraki hali géruliyor.

Tartisma

Metalik stentler ginimiizde biliyer sistemin malign ve
benign hastaliklarinda yaygin olarak kullaniimaktadir
(3,4). Biliyer metalik stentler tam kapli, parsiyel kapli
veya kapsiz olabilirler. Kapsiz metal stentler inoperabl
malign hastaliklarda biliyer agiklidi saglamada daha ¢ok
tercih edilirken tam kapli metal stentler ise benign biliyer
darliklar ve sfinkterotomi iligkili kanamalarda giderek

Kaynaklar

artan siklikta kullaniimaktadirlar (5). Stent takilan yerde
agri, stent migrasyonu, timoére bagh yada timorle
iliskisiz stent tikanmasi, stentin indikledigi Ulserasyon,
kanama ve perforasyon metal stentlerin iyi bilinen
komplikasyonlaridir  (6-8). Merkezimizde bir yilda
yaklagsik 2400 hastaya ERCP yapilmakta olup biliyer
metal stentler literatiirle ve kilavuzlarla uyumlu olarak

biliyer sistemin malign ve benign darliklarinda,
endoskopik sfinkterotomi (EST) iligkili tip-2
perforasyonlarda ve EST sonrasi kanamalarda

kullanilmaktadir. Kapsiz metalik stentlerde stentin
tikanmasi, kaplh metalik stentlerde ise stent migrasyonu
literatuirde bildirilen sikliklarda izlenmektedir. Metal stent
deformasyonuna bagh kanama, merkezimizde su ana
kadar izlenmemistir. Metal stentin deforme olmasi,
stentin yapisindaki tellerin disa dogru acilarak barsak
duvarinda Ulserle beraber kanamaya yol ag¢masina
literatiirde de rastlanmamistir.

Biliyer sisteme yerlestirilen plastik veya metal stenlerin
distal migrasyonu her zaman barsak duvari irritasyonu
ve bununla iligkili komplikasyonlar agisindan risk tasir.
Distal migrasyon sonrasi plastik stentler siklikla spontan
elimine olurken, metal stenlerde ise spontan eliminasyon
nadirdir (9). Biliyer stent dyklisi olan hastalarin stentin
oldugu yerde batar tarzda agri ile gelmesi stentin barsak
duvarina yaptigi irritasyonu akla getirir. Barsak duvarina
stent irritasyonu olan bazi hastalarda ise agri yoktur ve
stente komsu mukozada erozyon vel/veya Ulserler
tesadiifen endoskopide tani alir. ERCP esnasinda
barsak duvarina irritasyon yapan plastik stent ya barsak
duvarindan serbestlestirilir ya da cikarilip yenisiyle
degistirilir. Distale migrasyon sonucu barsak duvarini
irrite eden metal stentlerin ¢ikariimasi ise teknik olarak
daha zor olup, literatiirde bu vakalar icin argon plazma
basarili bir sekilde kullaniimistir (10).

Sonug olarak ERCP sonrasi gastrointestinal sistem
kanamasi ile basvuran hastalarda stenlerin barsak
duvarinda yol agabilecegi erozyon ve lUlserler de 6n
tanida akilda tutulmalidir. Stentin kanamali alandan
uzaklastiriimasi ve takibinde barsak duvarindaki lezyona
yonelik endoskopik tedavi kanamayi etkili bir sekilde
kontrol edebilir.
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Herediter multiple ekzostoz
Hereditary multiple exostoses
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Oz

Herediter multiple ekzostoz, cogunlukla uzun kemiklerin juksta-epifizer bélgesinden koken alan ekzositozlarla
karakterize otozomal dominant bir hastaliktir. Hastalar en sik eklem yakininda tek veya ¢ok sayida sert, agrisiz
kitlelerle prezente olur. En yaygin komplikasyonlari agri, eklem hareket kisithligi, ekstremite esitsizlikleri, buyime
geriligi, damar-sinir basisi ve malign dejenerasyondur. Bu yazida, herediter multiple ekzostoz tanili bir olguyu
sunmay ve ilgili literatur esliginde klinik 6zelliklerini ve tedavide rehabilitasyonun etkinligini tartismay amagladik.

Anahtar Sozciikler: Herediter multiple ekzostoz, eklem hareket kisitliligi, ekzostoz

Abstract

Hereditary multiple exostoses is an autosomal dominant disease which is characterized by exostoses that originate
most commonly from the juxta-epiphysial region of the long bones. Patients usually present with single or multiple,
firm, painless masses near the joints. The most common complications are pain, restricted joint motion, extremity
asymmetry, growth retardation, neurovascular compression and malignant degeneration. In this paper, we aimed to
present a case with diagnosis of hereditary multiple exostoses and discuss the clinical features and efficacy of

rehabilitation with relevant literature.

Keywords: Hereditary multiple exostoses, restricted joint motion, exostosis

Giris
Herediter multiple ekzostoz (HME) c¢ok sayida
ekzostozlarin varli§1 ile karakterize, farkli fenotipik

bulgularla ortaya ¢ikabilen otozomal dominant gecigli bir
hastaliktir (1). Ekzostoz kemik yuzeyinden disari dogru
uzanan benign kemik tumdérudar. Kikirdak ile kapli
ekzostozlara osteokondrom denir. Osteokondromlar
(osteokartilajen6z  ekzostoz) tekli olabilecegi gibi
HME'deki gibi ¢oklu gorilebilir. Osteokondromlarin en
sik yerlesim vyerleri distal femur, proksimal tibia ve
humerustur (2). HME, osteokondromlara bagh hem
fonksiyonel hem de kozmetik problemlere neden olabilir.
Osteokondromlar buyime plagina =zarar vererek
ekstremite kisaligi, uzun kemiklerde egilme, psddo-
madelung deformitesi, eklem hareket kisithligi ve boy
kisaligi gibi gesitli iskelet deformitelerinin gelismesine yol
acabilir (3).
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Bu galismada yaygin agri, eklem hareket kisithhgi ve
uyusma sikayetleri ile basvuran HME tanili bir olguyu
tedavide rehabilitasyonun etkinligini de ele alarak
literatir esliginde tartismay1 amagladik.

Olgu Sunumu

Yirmi alti yasinda erkek hasta yaygin eklem agrisi, omuz
ve kalcadan baslayarak distale yayilan uyusma, omuz,
kalga ve dizlerde hareket kisithigr sikayetleri ile
klinigimize basvurdu. Hikayesinden, alti yasinda iken
omuz ve diz eklemlerinde hareket kisitliligi gelismeye
baglayan hastaya bagvurdugu hastanede herediter
multiple ekzostoz tanisi konuldugu, 14 yasinda sol
omuzdan ve 16 yasinda da her iki dizden opere edildigi
6grenildi. Soy gecmis sorgulandijinda annesinde de
benzer sikayetler oldugu ogrenildi. Hastanin genel
durumu iyi, sistemik muayenesi dogaldi. Kas iskelet
sistemi muayenesinde aktif eklem hareket acikliklan
(EHA) incelendi. Her iki omuz internal rotasyonu 45°, her
iki dirsek ekstansiyonu son 10°, her iki kal¢a fleksiyonu
65°, her iki kalga ekstansiyonu son 10° ve her iki diz
fleksiyonu ise 100° derecede kisith ve agriliydi. Diger
eklem hareket acikliklari ise normal sinirlardaydi. Her iki
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kalgada Thomas testi pozitifti. Sag dizde 20 derece sol
dizde 15 derece valgus agilanmasi mevcuttu. Her iki tst
ve alt ekstremitede kas glicli tam, derin tendon refleksleri
normoaktif, patolojik refleksler negatifti. Rutin laboratuvar
tetkikleri normal sinirlardaydi. Radyolojik incelemesinde
her iki femur proksimali ve distali, her iki humerus
proksimal ve distali, her iki tibia proksimal ve distali ve her
iki fibulada ekzostozlar tespit edildi (Sekil-1).

Sekil-1. X-Ray incelemede her iki femur, humerus ve tibia
proksimali ve distalinde sesil ekzositozlar.

Her iki Ust ve alt ekstremite tuzak néropatisi agisindan
istenen EMG sonucu normal olarak geldi. Hasta, eklem
hareket acikligini (EHA) arttirmak ve agriyi azaltmak
amaciyla fizik tedavi ve rehabilitasyon programina alindi.

Agrih  eklemlere 20 seans hotpack, ultrason ve
transcutaneous electrical nerve stimulation (TENS)
tedavileri uygulandi. Germe, EHA ve giglendirme

egzersizleri ile yurime egitimi verildi. Fizik tedavi ve
rehabilitasyon programi sonrasinda eklem hareket
acikliklari incelendiginde her iki omuz internal rotasyonu
30°, her iki dirsek ekstansiyonu son 5° ve her iki kalca
ekstansiyonu son 5° derecede kisithydi. Her iki kalca
fleksiyonu 95° ve her iki diz fleksiyonu ise 115°
dereceydi. Yatista visuel analog skala (VAS) skoru 9 (0-
10) olan hastanin tedaviden sonra VAS skoru 3’e
geriledi. YUrime hizinda ve adim uzunlugunda artma,
gunlik yasam aktivitelerinde iyilesme saglandi. Hastanin
agrisinda belirgin azalma ve fonksiyonel durumunda
iyilesme saglanmasi Uzerine hastanin da istegi
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dogrultusunda hastada cerrahi mudahale dusunilmedi.
EHA’da artma ve hastanin operasyon istememesi
Uzerine hasta cerrahi agcidan degerlendiriimedi. Hastanin
takiplerinde klinik ve radyolojik olarak malign
dejenerasyonu disindirecek bulgulara rastlanmadi.

Hastadan tibbi verilerinin yayinlanabilecegine
yazili onam belgesi alindi.

iliskin

Tartisma

HME farkh fenotipik bulgularla karsimiza ¢ikabilen kemik
timoruduar. Hastalik genellikle otozomal dominant gegis
gOsterse de spontan mutasyonlar da gorilebilmektedir
(4). Prevalansi 1/50.000°dir. Kadinlarda inkomplet
penetransa egilim oldugundan dolay! klinik tablo daha
hafif seyirlidir(3). HME patogenezinde, 8. ve 11.
kromozomlarinda bulunan EXT timér supresor
genlerindeki mutasyonlar rol oynamaktadir (2,4,5). EXT1
geni 80g23-24 ve EXT2 geni 11p11-pl2 kromozomal
bélgesinde bulunur. Hem EXT1 hem de EXT2 heparan

stlfat ve proteoglikan sentezinde gorevli
glikoziltransferazlari kodlamaktadir. Heparan sulfatin
yapisinda bulunan polisakkarit dizilerinin buyume

faktorleri ile iligkili sinyal iletiminde, hicre gogalmasinda
ve adhezyonunda rol oynadigi dustnilmektedir. Bu
genlerdeki mutasyonlar  kikirdak farklilasmasinda
bozulmaya ve ekzostoz gelisimine yol agmaktadir
(2,4,6). EXT1 mutasyonu ciddi ve yaygin hastalik
seyriyle iligkilidir (3).

HME tanisi esas olarak hastanin klinigine ve radyolojik
incelemeye gore konulabilir. Radyografide uzun
kemiklerin juksta-epifizer bolgesinden koéken alan en az
iki osteokondroma rastlandiginda HME tanisi konulabilir.
Genellikle hastalarda aile hikayesi de mevcuttur (2).
Osteokondromlar, dogumda genellikle belirti vermez.
Cocukluk ve ergenlik donemi boyunca, biylime plaginin
kapanmasina kadar buyur. Komplike olmayan lezyonlar
genellikle blyime plaginin  kapanmasindan sonra
biyime gostermez (1,4). HME'de ekstremite kisalidi,
uzun kemiklerde egilme, pstdo-madelung deformitesi,
eklem hareket kisithhgdi ve boy kisaldi gibi gesitli iskelet
deformiteleri gorilir (1). Olgumuzda da sol ulnada
kisalma, omuz, dirsek ve diz eklemlerinde hareket
kisitlihgr ve dizlerde valgus deformitesi mevcuttu. HME,
kozmetik ve iskelet deformiteleri disinda damar-sinir
basisi ve  malign dejenerasyon gibi  ciddi
komplikasyonlara da yol agabilir. Hastada damar basisi
yoktu fakat peroneal sinir basisi nedeniyle operasyon
oykusti mevcuttu. Yapillan EMG’de periferik sinir
tuzaklanmayi diisindlrecek bulgu saptanmadi.

Malign dejenerasyon %0.5-5 olguda gorilmektedir. En
sik kondrosarkom goérilse de oldukga nadir karsilagilan
bir durumdur (1,3). Malign dejenerasyon acisindan
hastalarin mutlaka klinik ve radyolojik olarak takip
edilmesi gerekir. Klinikte agrinin artmasi, sisliklerde
biylime, radyolojik gorintilemede dlzensiz kontur,
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kemik destriksiyonu ve daginik kalsifikasyonlar malign
dejenerasyon ihtimalini disundurmelidir (7). Hastanin
klinik takip ve radyolojik incelemelerinde malign
dejenerasyonu dusindirecek bulguya rastlanmadi.

HME tedavi yonetimi zorlayici olabilir. Cocukluk
doéneminde blylime sureci g6z 6nlinde
bulundurulmalidir. Blyime bozuklugu, ndérovaskuler
yapilara basi, siddetli agr, eklem hareketlerinde ileri
derecede kisithlik varsa cerrahi tedavi uygulanir (1-3).
Bu durumlarin diginda kabul edilen yaklagim konservatif
tedavidir. Darilek ve ark. (8) 293 HME’li hastada yaptigi
calismada hastalarin %84’Gnde agn sikayeti mevcuttu.
Agrili olanlarin %55.1’i de yaygin agn tariflemekteydi.
Goud ve ark. (9) yaptidi calismada ise HME'li hastalarda
agrinin gunlik yasam aktivitelerinin yani sira sosyal
yasam ve psikolojik durum Ulzerine de yaygin etkileri
olan énemli bir problem oldugu gdsterilmigtir. Bu nedenle
agri HME'li bireylerin tedavisinde ele alinmasi gereken

Kaynaklar

o6nemli bir sorundur. Bizim olgumuzda her iki omuz,
dirsek, kalca ve dizde eklem hareket acgiklig kisithhigi ve
bilateral genu valgumu vardi. Hastanin sol omuz ve sag
dizden eklem hareket kisitliligi ve peroneal sinir basisina
bagl operasyon hikayesi mevcuttu. Agri, eklem hareket
kisithhgr  ve sekil bozukluklar hastanin  gunlik
aktivitelerinde zorlanmasina ve yirlylsinde bozukluga
yol agcmaktaydi. Fizik tedavi ve rehabilitasyon programi
sonras! hastanin agrisinda azalma, EHA'da artma ve
yuriytsinde iyilesme saglandi. Hastanin sosyal ve
sportif faaliyetlere katilimi artti.

Sonu¢ olarak hem kozmetik hem de fonksiyonel
problemlere yol acgabilen, farkh fenotipik bulgularla
ortaya cgikabilen HME tedavi slrecinde fizik tedavi ve
rehabilitasyon, hastalarda agrinin azalmasina, hareket
acikhginda artmaya ve gunlik yasam aktivitelerinde
iyilesmeye yardimci olabilir.
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Delirium and tremor associated with ertapenem treatment
Ertapenem tedavisine bagli gelisen deliryum ve tremor
Hatice Kdse Fatih Temogin

Yozgat State Hospital, Clinic of Infectious Diseases and Clinical Microbiology, Yozgat, Turkey

Abstract

Though seizures are the most commonly reported neurotoxic adverse effects of ertapenem, there are numerous
other side effects including hallucinations, disorientation, and tremors which are hardly ever reported. These side
effects can be life-threatening, in the case of continued use of ertapenem. However, these treatment-related side
effects completely resolve with discontinuation of the treatment. A 60-year-old female patient underwent hemodialysis
owing to acute kidney insufficiency. Ertapenem was used to treat the condition since cultures from blood and urine
sample of the patient showed growth of extended-spectrum beta-lactamase positive Escherichia coli. It was seen that
the patient experienced tremors in the hand on the sixth day of the treatment, and hallucinations, disorientation,
aggression, impaired speech as well as gait disturbances on the eighth day. With the discontinuation of ertapenem
treatment, all these symptoms disappeared within 72 hours. This paper emphasizes on the neurotoxicity other than
seizures resulting from ertapenem.

Keywords: ertapenem, delirium, tremor, hallucination.

0z

Ertapeneme bagli nérotoksik yan etkilerden nébet siklikla bildirilmesine ragmen, halisinasyon, dezoryantasyon,
tremor gibi nébet digi yan etkiler nadiren bildiriimistir. Bu yan etkiler ertapenem kullaniimasinin devam etmesi
durumunda hayati tehdit edici boyutlara ulagabildigi gibi, kesilmesi durumunda tamamen gerilemektedir. Altmis
yasinda kadin hasta akut bébrek yetmezligi nedeniyle hemodiyalize girmis, kan ve idrar Kiiltiiriinde genigletilmis
spekrumlu beta laktamaz pozitif Escherichia coli Gremesi nedeniyle ertapenem baslanmistir. Ertapenem tedavisinin
altinci giiniinde ellerinde tremor ve sekizinci giiniinde halusinasyon, dezoryantasyon, saldirganlik, konusma ve
ydrime bozuklugu baslamis, tedavi kesildikten sonra 72 saat iginde tiim bulgular gerilemistir. Ertapeneme bagli
nébet disi nbrotoksisiteye dikkat cekmek amaciyla bu olgu bildirilmigtir.

Anahtar Sézciikler: ertapenem, deliryum, tremor, halusinasyon.

Introduction Herein, the authors present a case report of a patient in
whom delirium and tremors associated with the use of

ertapenem were seen, which however completely

Ertapenem is a broad-spectrum carbapenem antibiotic
effective against gram positive and gram negative aerobic

as well as anaerobic bacteria (1). Common adverse
reactions (>5%) include nausea, headache, diarrhea, and
local reactions related to infusion. Among the neurological
and psychiatric adverse reactions, the incidence of
seizures is 0.5%, while that of altered mental status such
as agitation, disorientation, confusion, decreased mental
acuity, somnolence and stupor ranges from 3.3 to 5.1%
(2). Neurotoxicity other than seizures, associated with
ertapenem is extremely rare (3).
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disappeared once the treatment was discontinued.
Case Report

A 60-year-old female patient was admitted to the
intensive care unit owing to acute kidney insufficiency.
Medical history of the patient revealed chronic obstructive
pulmonary disease and a previous abdominal surgery to
relieve an ileus. On physical examination, it was found
that the patient was conscious, cooperative and
orientated, having a body temperature of 36 °C and an
arterial blood pressure of 120/80 mmHg. The other
systems were found to be normal. The laboratory test
results showed a leukocytic count of 13.3/uL (80%
neutrophil, 12% lymphocyte, 6% monocyte); hemoglobin



(Hb) 13.3 g/dL; platelet count (PLT) 585/uL; urea 306
mg/dL; creatinine 5.96 mg/dL; sodium (Na) 127 mmol/L
and C-reactive protein (CRP) 57 mg/L. Arterial blood gas
analysis revealed pH 7.06; pCO, 32 mmHg; pO, 58.8
mmHg and HCO3 7.3. Urinalysis was found to be positive
for nitrite and pyuria. The patient presented a history of
hemodialysis. An empiric antibiotic therapy comprising of
ceftriaxone 1 g twice daily was administered. The
creatinine level decreased to 1.92 mg/dL. However, the
sampling of blood and urine cultures of the patient
revealed the growth of extended-spectrum beta-
lactamase positive Escherichia coli and the patient was
then transferred to the ward. The patient was
administered intravenous ertapenem at a dose of 500 mg
once daily. On the third day of the treatment, ertapenem
dose was titrated up to 1 g once daily as the creatinine
level further reduced (to 0.81 mg/dL). However, on the
sixth day of the treatment, the patient suffered from
tremors of the hand. Neurological examination revealed
normal findings except for the presence of tremors. The
patient also experienced hallucinations, disorientation,
aggression, impaired speech, and gait disturbance on the
eighth day. The laboratory test results revealed a
neutrophilic count of 11.3/uL; Hg 8.9 g/dL; PLT 315/uL; Cr
0.66 mg/dL; albumin 2.7 g/dL; Na 138 mmol/L, and CRP
29 mg/L. The findings on cranial computed tomography
(CT) and electroencephalography (EEG) were normal.
The patient was diagnosed with deliium and was
administered peroral haloperidol 0.5 mg three times daily;
however, she did not show any clinical response. The
patient was not administered any medications other than
ertapenem at the time of onset of the symptoms. The
levels of creatinine and electrolytes were found to be
normal. Yet, due to the absence of a possible etiology for
delirium other than ertapenem treatment, it was decided
on the tenth day to discontinue the treatment.
Subsequently, with the discontinuation of the treatment, all
the symptoms disappeared within 72 hours.

Written informed consent was obtained from the patient
for publishing the individual medical record.

Discussion

The incidence of neurotoxic adverse effects associated
with ertapenem treatment varies from 3.3% to 5.1% in the
literature (2). Though seizures are frequently reported,
adverse effects other than seizures are rarely recorded
(1). Carbapenems are associated with seizures due to
structural similarity and receptor antagonism with -
aminobutyric acid (GABA) (2). However, the role of GABA
receptor antagonism in eliciting neurotoxicity other than
seizures is still not clear (4). Table 1 shows records of 15
patients in whom neurotoxicity symptoms other than
seizures have developed with the administration of
ertapenem (1-9).

The Naranjo Adverse Drug Reaction Probability Scale
recorded a score of 6 for the patient. Delirium and tremors
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were the adverse drug reactions probably associated with
ertapenem treatment (10).

Neurotoxic side effects have mostly been reported in the
elderly patients suffering from end-stage kidney
insufficiency and disorders of the central nervous system
(2,3). Among all the cases reported till date, nine patients
had a chronic renal failure (CRF), two patients had an
acute renal failure (ARF), and only four patients did not
have any kidney insufficiency. The age of all these
patients ranged between 42 and 85 years. Ertapenem
must be administered at a dose of 1 g intravenously per
day in patients with a glomerular filtration rate (GFR) of
230 and 500 mg intravenously per day in patients with a
GFR of <30 (3). Considering a GFR of 28.9 mL/min
calculated using the Cockcroft-Gault equation, the patient
in the present case was administered ertapenem at a
dose of 500 mg intravenously for the first three days,
followed by 1 g due to increased GFR levels up to 69.9
mL/min. In the previously published case reports, one
patient had a history of infarction and one patient had a
history of spinal cord injury (4,7). Nevertheless, in the
present case, the patient did not have a known central
nervous system disorder. On the basis of the presence of
delirium, cranial CT and EEG were performed, which
revealed normal findings. Due to the fact that 95% of
ertapenem binds to proteins, the low albumin levels have
been reported to be a risk factor for neurotoxicity (3). In
the present case, the patient had an albumin level of 2.7
during the onset of symptoms, which could be a risk factor
for the development of neurotoxicity. Uricosuric drugs can
also cause neurotoxicity, inhibiting renal excretion of
ertapenem (3). However, the patient in the present case
did not receive any uricosuric drugs.

A review of the reported cases has revealed that the
symptoms of neurotoxicity appear within 3 to 14 days after
the initiation of treatment with ertapenem and these
symptoms disappear within two to fourteen days after the
discontinuation of drug therapy. In the present case, the
symptoms appeared on the sixth day following the
initiation of treatment and disappeared three days after
the discontinuation of the treatment.

In conclusion, although neurotoxic side effects other than
seizures, seen on the administration of ertapenem are
rare, yet they may be life-threatening in case the drug is
continued. Similar cases reported by Apodaca et al.(2)
and Duquaine et al.(4) required mechanical ventilation.
Following the discontinuation of the drug on the basis of
neurotoxic findings (which could be related to ertapenem
treatment), all the symptoms disappeared in the patients.
Nevertheless, it should be kept in mind that ertapenem
treatment can cause side effects like hallucinations,
disorientation, speech disorders, gait disorder, tremors,
aggressive behavior, myoclonus, and nystagmus, other
than seizures and the drug must be discontinued
immediately as these symptoms appear.
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Table-1. Patient Characteristics Reported in the Literature

The day of
starting the
Reference Age/Sex Comorbidities Reason for Side effects treatment / The Naranjo
treatment number of days score
to resolve side
effects
Diabetic foot Delusion, visual
1 54/M Interstitial nephritis, DM infection hallucination, convulsion, 5/10 probable
nystagmus, myoclonus
Osteomyelitis Contusion,
1 48/M Depression rosthet)ilc infe;ction disorientation, visual and 10/3 probable
P auditory hallucination
Delusion, hallucination,
2 42/F Alcoholic cirrhosis, ARF Cellulitis, myositis ggltatlop, dlsorler)tatlom 712 4 (possible)
insomnia, confusion,
Speech disorder
Hypertensive heart Urinary tract Visual hallucination,
3 85/F disease. CRF. Asthma infection disorientation, insomnia, 712 6 (probable)
! ! depression
- .
4 79M DM, HT, spinal cord injury 529 Delirium, speech 702 (highly
osteomyelitis disorder, myosis probable)
Metastatic bladder Prophylaxis for
4 70/M carcinoma, small bowel intra-abdominal delirium 5/2 probable
obstruction, ARF infection
Visual hallucination,
5 71/M Depression Osteomyelitis suicidal ideation, 14/3 6 (probable)
disorientation
Disorientation,
6 72/M CRF Hermoplast'y aggression, unrest, 5/7 .
(prophylactic use) visual hallucination,
meaningless speech
Small bowel Aggression, confusion, N
6 79IF CRF obstruction visual hallucination 8
6 73/F CRF Cellulitis Confusion, visual 718 *
hallucination, soliloquy
Hallucination, asterixis,
6 78/F CRF Acute cholecystitis myoclonic jerks, 4/14 *
cognitive impairment
Hallucination, asterixis,
6 70/F CRF AV fistula infection myoclonic jerks, 5/14 *
cognitive impairment
) . . Visual hallucination,
7 84/F HT, CRF.’ previous cranial _Urlna_ry tract confusion, meaningless 714 6 (probable)
infarction infection
speech
Celiac disease, . . ) o
8 58/M osteoporosis, chronic liver Wlound infection Visual lhallucmatlon, 14/2 .
di (hip) confusion
isease
Visual and tactile
9 61/M CRF Septic a_rth_rltls, ) hallucm_atlon,_ ) 32 .
prosthetic infection ~ generalized flinging
movement

ARF (acute renal failure); CRF (chronic renal failure); DM (diabetes mellitus); HT (hypertension), * not reported
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YAZARLARA BILGi

AMAC ve KAPSAM

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi'nin yayin
organi olup, U¢ ayda bir yayimlanir ve dort sayi ile bir cilt
tamamlanir. Dergi; tum tip alanlanyla ilgili nitelikli klinik ve
deneysel arastirmalari, olgu sunumlarini  ve editére
mektuplari yayimlar.

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. Dergi
basimindan hemen sonra, makalelerin tam metinlerine
Ucretsiz ulagilabilir. Yazarlardan makale yayimi icin herhangi
bir icret talep edilmez.

Ege Tip Dergisi, makalelerin “Atif-Gayri Ticari-Ayni Lisansla
Paylasim 4.0, Uluslararasi (CC BY-NC-SA 4.0)" lisansina
uygun bir sekilde paylagilmasina izin verir.

Dergide yayimlanmak Uzere gdénderilen yazilarin daha énce
baska bir yerde yayimlanmamis veya yayimlanmak Uzere
génderiimemis olmasi gerekir. Daha o©nce kongrelerde
sunulmus caligmalar, bu durum belirtimek kosuluyla kabul
edilir. Makale, yazar(lar)in daha Once yayimladigi bir
yazisindaki konularin bir kismini igeriyorsa bu durum
belirtiimeli ve yeni yazi ile birlikte 6nceki makalenin bir
kopyasi da Yayin Burosu’na gonderilmelidir.

Dergiye gonderilen tim vyazilar iThenticate programi ile
taranir. Editér ya da Yayin Kurulu Uyesi, yayin kosullarina
uymayan yazilarl yayinlamamak, diizeltmek lzere yazar(lar)a
geri gondermek, bigimce dizenlemek veya reddetmek
yetkisine sahiptir. Editér ya da Yayin Kurulu Uyesi, uygun
gordigu yaziyr incelenmek Uzere danigman(lar)a goénderir.
Gerekli oldugu durumlarda, yazar(lar)dan diizeltme istenebilir.
Yazardan dizeltme istenmesi, yazinin yayimlanacagi
anlamina gelmez. Bu duzeltmelerin en ge¢ 21 gun icinde
tamamlanip dergiye gonderilmesi gereklidir. Aksi halde yeni
basvuru olarak deg@erlendirilir. Sorumlu yazara yazinin kabul
veya reddedildigine dair bilgi verilir.

Dergide yayimlanan yazilarin etik, bilimsel ve hukuki
sorumlulugu yazar(lar)a ait olup Editér ve Yayin Kurulu
Uyelerinin gorusglerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edimese de, yazi
materyali yazarlara geri veriimez. Dergide yayimlanan yazilar
icin telif hakki 6denmez. Bir adet dergi, sorumlu yazara
génderilir.

Derginin Yazi Dili

Derginin yazi dili Tirkge ve Ingilizcedir. Dili Tirkge olan
yazilar, Ingilizce 6zetleri ile yer alir. Yazinin hazirlanmasi
sirasinda, Turkge kelimeler igin Tirk Dil Kurumundan
(www.tdk.gov.tr), teknik  terimler igin  Turk  Tip
Terminolojisinden (www.tipterimleri.com) yararlanilabilir.

Yazarlik Kriterleri

Makalenin yayimlanmasi uygun bulunduktan sonra, tim
yazarlardan “Yayin Hakki Devir Formu’nu imzalamalar
istenir: “Biz, asagida isimleri olan yazarlar, bu makalenin
yazilmasi yaninda, c¢alismanin planlanmasi, yapilmasi ve
verilerin analiz edilmesi asamalarinda da aktif olarak rol
aldigimizi ve bu ¢alisma ile ilgili her tirlii sorumlulugu kabul
ettigimizi beyan ederiz. Makalemiz gecerli bir ¢alismadir.
Hepimiz ~makalenin son halini gbzden gegirdik ve
yayinlanmasi igin uygun bulduk. Ne bu makale ne de bu
makaleye benzer igerikte baska bir g¢alisma higbir yerde
yayinlanmadi veya yayinlanmak (lizere génderilmedi.
Gerekirse makale ile ilgili biitiin verileri editérlere gbndermeyi
de garanti ediyoruz. Ege Tip Dergisinin bu makaleyi
degerlendirmesi ve yayinlamasi durumunda, makale ile ilgili
tim telif haklarimizi Ege Tip Dergisi'ne devrettigimizi beyan
ve kabul ederiz. Yazarlar olarak, telif hakki ihlali nedeniyle
Uglincli sahislarca istenecek hak talebi veya acilacak
davalarda Ege Tip Dergisi Editér ve Yayin Kurulu
tyelerinin  hi¢bir sorumlulugunun olmadigini yazarlar
olarak taahhiit ederiz. Ayrica, makalede higcbir su¢ unsuru
veya kanuna aykiri ifade bulunmadigini, arastirma

yapilirken kanuna aykiri herhangi bir malzeme ve yéntem
kullaniimadigini, c¢alisma ile ilgili tim yasal izinleri
aldigimizi ve etik kurallara uygun hareket ettigimizi
taahhiit ederiz.”

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editorleri
Kurulu'nun (International Committee of Medical Journal
Editors) “Biyomedikal Dergilere Gonderilen Makalelerin
Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi
ve Baskiya Hazirlanmasi (Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and
Editing for Biomedical Publication)” standartlarini kullanmayi
kabul etmektedir. “Ege Tip Dergisi Yazarlara Bilgi” igerigi, bu
surimden vyararlanarak hazirlanmigtir. Bu konudaki bilgiye
www.icmje.org adresinden ulasilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun
makaleleri yayimlar. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir. Tim prospektif ¢alismalar igin,
c¢alismanin yapildigi kurumdan Etik Kurul onayi alinmali ve
yazinin iginde belirtiimelidir. Olgu sunumlarinda; etik ve yasal
kurallar geregi, hastanin mahremiyetinin korunmasina 6zen
g0sterilmelidir. Hastalarin kimligini tanimlayici bilgiler ve
fotograflar, hastanin (ya da yasal vasisinin) yazih
bilgilendirilmis onami olmadan basilamadigindan, “Hastadan
(ya da yasal vasisinden) tibbi verilerinin yayinlanabilecegine
iliskin yazili onam belgesi alindi” cimlesi, makale metninde
yer almalidir.

Ege Tip Dergisi, deney hayvanlari ile yapilan g¢alismalarda,
genel kabul géren ilgili etik kurallara uyulmasi zorunlulugunu
hatirlatir. Alinmig Etik Kurul Onayi, makale ile birlikte sisteme
yuklenmelidir.

Yazar(lar), ticari baglanti veya c¢alisma icin maddi destek
veren kurum varliginda; kullanilan ticari Grdn, ilag, firma vb.
ile nasil bir iligkisi oldugunu sunum sayfasinda Editére
bildirilmelidir. Bdyle bir durumun yoklugu da yine ayr bir
sayfada belirtiimelidir.

YAZI TURLERI

Yazilar, elektronik
adresine gonderilir.
Orijinal makaleler, 3000 sozcik sayisini asmamali, “Oz (250
sozclikten fazla olmamali), Giris, Gereg ve Yontem, Bulgular,
Tartisma, Sonug, Kaynaklar” bolimlerinden olugsmalidir.

Olgu Sunumu, “Oz, Giris, Olgu Sunumu, Tartisma,
Kaynaklar” seklinde dizenlenmelidir. En fazla 1000 sézcik
ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile
desteklenehilir.

Editére Mektup, yayimlanan metinlerle veya mesleki
konularla ilgili olarak 500 s6ézcligii asmayan ve bes kaynak ile
bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha
once dergide yayinlanmis metinlerle iligkili mektuplara cevap
hakki verilir.

Yayin Kurulu’nun daveti Uzerine yazilanlar diginda derleme
kabul edilmez.

MAKALENIN HAZIRLANMASI

Dergide yayinlanmasi istenilen yazi i¢in asagidaki kurallara
uyulmalidir.

a) Yazi; iki satir aralikli olarak, Arial 10 punto ile yazilmalidir.
b) Sayfalar bashk sayfasindan baslamak Uzere, sag Ust
késesinde numaralandiriimalidir.

c) Online makale sistemine yiiklenen word dosyasinin baslk
sayfasinda (makalenin adini igeren baslik sayfasi), yazarlara
ait isim ve kurum bilgileri yer almamahdir.

d) Makale, su bolimleri icermelidir: Her biri ayri sayfada
yazilmak Uzere; Turkge ve Ingilizce Baslk Sayfasi, Oz,
Abstract, Anahtar Soézcukler, Keywords, Giris, Gere¢ ve
Yontem, Bulgular, Tartisma, Sonug, Aciklamalar (varsa),

ortamda  www.egetipdergisi.com.tr


http://www.egetipdergisi.com.tr/

Kaynaklar, Sekil Alt Yazlari, Tablolar (bashklarn ve
aciklamalariyla beraber), Ekler (varsa).
Yazinin Basghgi

Kisa, kolay anlasilir ve yazinin igerigini tanimlar o6zellikte
olmalidir.

Ozetler

Tirkge (Oz) ve ingilizce (Abstract) olarak yazilmali, Amag,
Gereg ve Yontem, Bulgular ve Sonug¢ (Aim, Materials and
Methods, Results, Conclusion) olmak lzere dort bélimden
olugsmali, en fazla 250 so6zcik igermelidir. Arastirmanin
amaci, yapilan iglemler, gézlemsel ve analitik yontemler,
temel bulgular ve ana sonuglar belirtiimelidir. Ozette kaynak
kullanilmamalidir. Olgu sunumlarinda bélimlere ayrilmamali
ve 200 soOzcudu asmamaldir. Editore mektup icin Ozet
gerekmemektedir.

Anahtar Sozciikler

Turkge Oz ve ingilizce Abstract bélimiiniin sonunda, Anahtar
Sdzcukler ve Keywords bashgr altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject
Headings (MeSH)'e uygun olarak yazilmis en fazla bes
anahtar sézcuk olmalidir. Anahtar sézcuklerin, Turkiye Bilim
Terimleri’nden (www.bilimterimleri.com) segilmesine 6zen
gosterilmelidir.

Metin

Yazi metni, yazinin tdrine goére yukarida tanimlanan
bélimlerden olugmalidir. Uygulanan istatistiksel yontem,
Gereg ve Yontem bolimunde belirtiimelidir.

Kaynaklar

Ege Tip Dergisi, Turkce kaynaklardan yararlanmaya o6zel
6nem verdigini belirtir ve yazarlarin bu konuda duyarl
olmasini bekler.

Kaynaklar metinde yer aldiklari sirayla, ciimle iginde atifta
bulunulan ad veya o6zelligi belirten kelimenin hemen bittigi
yerde, ya da cimle bitiminde noktadan énce parantez iginde
Arabik rakamlarla numaralandiriimahdir. Metinde, tablolarda
ve sekil alt yazilarinda kaynaklar, parantez iginde Arabik
numaralarla nitelendirilir. Sadece tablo veya sekil alt
yazilarinda kullanilan kaynaklar, tablo ya da seklin metindeki
ilk yer aldigi siraya uygun olarak numaralandiriimahdir. Dergi
basliklar, Index Medicus’ta kullanilan tarza uygun olarak
kisaltiimaldir. Kisaltlmig yazar ve dergi adlarindan sonra
nokta olmamalidir. Yazar sayisi alti veya daha az olan
kaynaklarda tum vyazarlarin adi yaziimali, yedi veya daha
fazla olan kaynaklarda ise Ui¢ yazar adindan sonra et al. veya
ve ark. yaziimalidir. Kaynak gosterilen derginin sayi ve cilt
numarasi mutlaka yazilmalidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki 6rneklerde
gorildugi sekilde diizenlenmelidir.
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Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated 16 May
2002; cited 9 July 2002]. Available from: www.cancer-
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Aciklamalar

Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve
kisiler bu bélimde belirtiimelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde
tekrarlanan bilgiler icermemelidir. Metinde yer alma siralarina
gore Arabik sayilarla numaralandirilip tablonun Ustline kisa
ve agiklayici bir baghk yazilmalidir. Tabloda yer alan
kisaltmalar, tablonun hemen altinda agiklanmaldir.
Dipnotlarda sirasiyla su semboller kullanilabilir: *, t, £, §, 1.

Sekiller

Sekil, resim, grafik ve fotograflarin timu “Sekil” olarak
adlandiriimali ve ayri birer .jpg veya .gif dosyasi olarak
(yaklasik 500x400 piksel, 8 cm eninde ve 300 dpi
¢Ozinurlikte) sisteme eklenmelidir. Sekiller metin iginde
kullanim siralarina goére Arabik rakamla numaralandiriimali ve
metinde parantez icinde gdsterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilar, her biri ayrn bir sayfadan baslayarak,
sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak
yazilmaldir. Seklin belirli bélumlerini isaret eden sembol, ok
veya harfler kullanildiginda bunlar alt yazida agiklanmalidir.
Bagka yerde yayilanmis olan sekiller kullanildiginda, yazarin
bu konuda izin almig olmasi ve bunu belgelemesi gerekir.

Olgiimler ve Kisaltmalar

Tdm olgimler metrik sisteme (Uluslararasi Birimler Sistemi,
Sl) gére yaziimahdir. Ornek: mg/kg, pg/kg, mL, mL/kg,
mL/kg/h, mL/kg/min, L/min, mmHg, vb. Olciimler ve
istatistiksel veriler, cimle baginda olmadiklari slirece rakamla
belirtiimelidir. Herhangi bir birimi ifade etmeyen ve dokuzdan
kucuk sayilar yazi ile yazilmalidir.

Metin igindeki kisaltmalar, ilk kullanildiklar yerde parantez
icinde acgiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im,
po ve sc seklinde yazilabilir.

ilaglarin yaziminda jenerik isimleri kullaniimalidir.
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