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Ege Journal of Medicine / Ege Tip Dergisi 2024; 63 (1): 1-12

Development of an analytical method for determination of urine
3-phenylpyruvic acid based on liquid-liquid extraction and LC-MS/MS
Idrarda 3-fenilpirtivik asit tayini icin sivi-sivi ekstraksiyonuna ve Lc-Ms/Ms'e
dayall bir analitik ybntemin geligtiriimesi

Erhan Canbay" Zeynep Celik Canbay? Berrak Yesilyurt*™  Sergin Dogan®
irem Arabaci® Ebru Demirel Sezer' Eser Sézmen*

! Ege University Faculty of Medicine, Department of Medical Biochemistry, izmir, Tirkiye

2 Ege University Faculty of Science, Department of Biochemistry, izmir, Turkiye

® Bahgesehir College izmir 50th Year Campus, izmir, Tirkiye

ABSTRACT

Aim: The aim of this study is to develop a rapid, precise, specific LC-MS/MS method for the
determination of 3-phenylpyruvic acid, which has an important place in the diagnosis of
phenylketonuria, a metabolic disease resulting from Phenylalanine Hydroxylase Enzyme deficiency.
Materials and Methods: Analytical measurements were made with Acquity UPLC MS MS (Waters
Xevo TQD). The chromatographic separation was operated on an Acquity UPLC Phenyl column (50
mm x 2.1 mm, 1.7 ym) with gradient elution using 0.1% formic acid containing water and methanol as
the mobile phase. Within the scope of the study, firstly, sample preparation steps were focused, and
dispersive liquid-liquid extraction and traditional liquid extraction methods were examined. The best
results were obtained in the conventional liquid-liquid extraction method, in which dichloromethane
was used as the extraction solvent. Furthermore, trans-cinnamic acid molecule was used as an
internal standard for the determination of 3-Phenylpyruvic acid in this study and tested according to
the validation steps.

Results: The linear range of the developed LC MS MS method was found to be between 0.009-5 uM,
while the detection limit was found to be 0.001 puM. Intraday repeatability was below 7% for 3 levels,
and interlay repeatability was below 10%. In the recovery trial, which showed the accuracy of the
method, the results in the urine sample for 3 levels were in the range of 97%-103%, and there was no
significant ion suppression in the matrix effect trial, which showed how clean the final matrix obtained
as a result of the sample preparation steps was.

Conclusion: As a result, a fast, inexpensive LC-MS/MS method has been developed for 3-
Phenylpyruvic acid.

Keywords: 3-phenylpyruvic acid, trans cinnamic acid, LC-MS/MS, phenylketonuria, liquid-liquid
extraction.

0z

Amag¢: Bu calismanin amaci Fenilalanin Hidroksilaz Enzimi eksikligi sonucunda ortaya c¢ikan
metabolik bir hastalik olan fenilketondtirinin tanisinda énemli bir yeri olan 3-fenilpiriivik asit tayini igin
hizl, kesin, spesifik bir LC MS MS ybntemi gelistiriimesidir.

Corresponding author: Erhan Canbay

Ege University Faculty of Medicine, Department of Medical
Biochemistry, Izmir, Tiirkiye

E-mail: erhancanbay87@gmail.com

Application date: 15.02.2023 Accepted: 19.04.2023


https://orcid.org/0000-0003-0948-1675
https://orcid.org/0000-0001-7159-1088
https://orcid.org/0000-0003-4212-0521
https://orcid.org/0000-0002-9735-8142
https://orcid.org/0000-0002-9366-701X
https://orcid.org/0000-0002-6900-3539
https://orcid.org/0000-0002-6383-6724

Gereg ve Yontem: Analitik dlciimler Acqutiy UPLC MS MS (Waters Xevo TQD) cihazi ile yapiimstir.
Kromatografik ayrim Acquity UPLC Phenyl (50 mm x 2.1 mm, 1.7 um) kolonu ile metanol ve %0,1
formik asit iceren suyun mobil faz olarak kullanildigi gradient eliisyon programi ile yapilmigtir. Proje
kapsaminda ilk olarak érnek hazirlama adimlarina odaklaniimis olup dispersiv sivi-sivi ekstraksiyon ve
geleneksel sivi ekstraksiyon yéntemi denenmistir. En iyi sonuglar diklorometanin ekstraksiyon ¢bzgeni
olarak kullanildigi geleneksel sivi-sivi ekstraksiyon yénteminde elde edilmistir. Ayrica bu ¢alismada 3-
Fenilpiriivik asit tayini icin internal standart olarak trans sinamik asit molekdilii kullaniimis ve validasyon
adimlarina gére test edilmisgtir.

Bulgular: Geligtirilen LC MS MS yénteminin dogrusal araligi 0.009-5 uM arasi olarak bulunurken tayin
limit ise 0.001 yM olarak bulunmustur. Gin igi tekrarlanabilirlik 3 seviye icin %7°nin altinda, glinler
arasi tekrarlanabilirlik ise %10°un altinda bulunmustur. Yéntemin dogrulujunu gésteren geri elde
denemesinde ise gene 3 seviye igin idrar érneginde sonuglar %97-%103 araliginda, érnek hazirlama
asamalari sonucu elde edilen son matriksin ne kadar temiz oldugunu goésteren matriks etkisi

denemesinde kayda deger bir iyon baskilama olmadigi saptanmistir.
Sonug: Sonug olarak 3-Fenilpiriivik asit i¢in hizli, ucuz bir LC-MS/MS ydntemi gelistirilmistir.

Anahtar Sézciikler. 3-fenilpiriivik asit,
ekstraksiyon.

INTRODUCTION

Phenylpyruvic acid is a keto-acid that serves as
an intermediate or catabolic byproduct of
phenylalanine metabolism (1, 2). Normally,
phenylpyruvate levels in blood or urine are very
low. However, individuals with phenylketonuria
(PKU), a congenital metabolic defect, may have
high levels of phenylpyruvic acid in their urine (2,
3). PKU is caused by a deficiency of the enzyme
phenylalanine hydroxylase (PAH), resulting in the
conversion of phenylalanine to phenylpyruvic
acid instead of tyrosine (2, 4, 5). People with
PKU tend to excrete large amounts of
phenylpyruvate, phenylacetate, and
phenylactate, along with phenylalanine, in their
urine (3). If left untreated, PKU can lead to
mental retardation, microcephaly, unusual
irritability, epileptic seizures, and skin lesions
within the first year. Later in life, major clinical
problems include hyperactivity, EEG
abnormalities and seizures, and severe learning
difficulties (4). Affected individuals also tend to
have "musty or mouse" odors in their skin, hair,
sweat, and urine (due to phenylacetate
accumulation), as well as a tendency to
hypopigmentation and eczema. The neural
developmental effects of PKU are mainly due to
the disruption of neurotransmitter synthesis.
Specifically, phenylalanine is a large neutral
amino acid that crosses the blood-brain barrier
(BBB) via the large neutral amino acid transporter
(LNAAT) (3). Excess phenylalanine in the blood
saturates the carrier, thereby significantly
reducing the levels of other LNAAs in the brain

trans sinamik asit,

LC-MS/IMS, fenilketondiri, sivi-sivi

(6). As these amino acids are necessary for
protein and neurotransmitter synthesis, the
accumulation of phenylalanine impairs brain
development, leading to mental retardation (7).
Phenylpyruvic acid is also a microbial metabolite
that can be produced by Lactobacillus plantarum.
PKU is a disease that can be controlled with a
diet low in phenylalanine, especially if diagnosed
early. Therefore, early diagnosis of PKU and
monitoring of its treatment are crucial.

Liquid chromatography-tandem mass
spectrometry (LC-MS/MS or alternatively HPLC-
MS/MS) is an analytical chemistry technique that
combines the mass analysis capability of mass
spectrometry (MS) with the physical separation
capabilities of liquid chromatography (or HPLC)
(8). In short, it is an HPLC system whose
detector is a tandem (sequential) mass
spectrometer. What makes LC-MS/MS different
from other HPLC techniques is its high precision
and analytical specificity, making it useful for
many applications. In the last 10-15 years, there
has been a tremendous increase in the use of
liquid chromatography-tandem mass
spectrometry (LC-MS/MS) in clinical laboratories.
It has superior analytical specificity and higher
yield than immunoassays and conventional high
performance/pressure liquid chromatography
(HPLC) for the determination of low molecular
weight analytes. Most steroids and biogenic
amines are now analyzed by LC-MS/MS all over
the world, and the technology is also being used
in smaller laboratories (9).

Ege Journal of Medicine / Ege Tip Dergisi



In LC-MS/MS methods, analytes cannot be
accurately and precisely determined from the
graph drawn with external standards due to
effects such as losses in pretreatment and ion
suppression (10). Therefore, it is necessary to
use an internal standard that can tolerate losses
by undergoing the same pretreatment as the
target analyte (11). The internal standard used
should have chemical and physical properties
similar to the target analyte and should not be
present in the sample being determined (9, 11).
Molecules meeting these specifications are
usually standards synthesized from stable
isotopes of the target analyte. Stable isotopes
have the same chemical and substantially similar
physical properties as the target analyte but differ
in molecular mass. The different molecular
masses allow them to have a different multiple
reaction monitoring (MRM) value in the MS/MS,
thus enabling them to be determined

independently of the target analyte. Although
stable isotopes are used as internal standards in
methods developed based on LC-MS/MS,
molecules that are structurally very similar to the
analyte, such as analogues of drugs, can also be
used. Trans-cinnamic acid is a phenolic
compound found in foods and is not synthesized
endogenously in humans. Trans-cinnamic acid is
not found within the limits of quantitation in urine
(12). One of the questions that this study seeks
to answer is whether it can be used as an internal
standard for the determination of trans-cinnamic
acid. Table-1 shows the physical and chemical
properties of 3-phenylpyruvic acid and trans-
cinnamic acid. As can be seen from the table, the
solubility and acidity-basicity constants of 3-
phenylpyruvic acid and trans-cinnamic acid,
which are both phenolic compounds, are very
close to each other (13, 14).

Table-1. Physicochemical properties of 3-phenylpyruvic acid and trans cinnamic acid.

3-phenylpyruvic acid

Trans cinnamic acid

Systematic Name

3-Phenyl-2-oxopropanoic acid

3-Phenyl-2-propenoic acid

o 0
Formula OH AN OH
0
Molecular weight 164.158 148.1586
(g/mol)
Solubility in water 0.93 mg/mL 0.62 mg/mL
LogP 1.9 2.13
pKa 3.33 451
H acceptor 3 2
H donor 1 1
When examining the methods developed for 3- The aim of this study is to develop a

phenylpyruvic acid in the literature, a few
methods were found: the colorimetric method
(15), fluorometric method (16), the HPLC method
(17-19), LC-MS/MS method (20) and a cell-
based biosensor method (21). Among these
methods, the HPLC method includes a
derivatization step that prolongs the sample
preparation process, while the colorimetric
method is susceptible to interference. The
biosensor method is not suitable for multiple
analyses and has reproducibility issues.
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derivatization-free LC-MS/MS method for 3-
Phenylpyruvic acid. One of the most important
factors that increase the cost of LC-MS/MS
methods is the presence of isotope-labeled
internal standards required for quantitation. In
this study, we aimed to find a solution to this
problem by using trans cinnamic acid, which is a
non-isotope-labeled, exogenous, inexpensive,
and physiochemically similar molecule to 3-
phenylpyruvic acid. This study is the first to be
developed for 3-phenylpyruvic acid and used



trans cinnamic acid as an internal standard,
which is one of the factors that contribute to the
originality of the project. Another unique feature
of the project is the sample preparation phase.
Both the dispersive liquid-liquid extraction
method and the traditional liquid-liquid extraction
method were tried, and the best extraction
method was selected.

MATERIALS and METHODS

Chemicals

3-Phenylpyruvic acid and trans cinnamic acid
were supplied from Sigma (St. Louis, MO, USA).
Acetonitrile, methanol, acetone, dichloromethane,
ethyl acetate, diethyl ether, chloroform, HCI and
formic acid, each of them LC-MS grade solvents,
were provided by Merck-Lichrosolv (Darmstadt,
Germany). LC-MS grade water was purchased
from  AppliChem (Darmstadt, Germany).
Liquichek  Urine Chemistry Control was
purchased from Biorad. The Liquichek Urine
Chemistry Control is a liquid control product
made from human urine and is designed to
assess the accuracy of urine chemistry testing
methods. It has been assayed for this purpose.
This commercially available urine product is
obtained by lyophilizing human urine. Its contents
include the following analytes that are present in
healthy human urine: calcium, chloride,
creatinine, glucose, magnesium, microalbumin,
phosphorus, potassium, sodium, urea, and uric
acid. Stock solutions of 3-phenylpyruvic acid and
trans cinnamic acid standards were prepared in
methanol at a concentration of 1 mM. Dilutions
were made with Sigmatrix Urine Diluent (Sigma
Aldrich, USA) urine diluent. Sigmatrix urine
diluent containing calcium chloride, magnesium
chloride, potassium chloride, sodium chloride,
sodium phosphate, sodium sulfate, urea, and
creatinine with sodium azide as a preservative.

Sample Preparation

500 pl of 0.1 M HCI is added to 500 pl of
commercially purchased urine, followed by the
addition of 200 pl of internal standard (5 pg/ml
trans cinnamic acid) and brief vortexing.
Subsequently, 1000 ul of extraction solvent
dichloromethane is added and vortexed for 30
seconds. The mixture is then centrifuged at
10000 g for 10 minutes, and the organic solvent
phase is transferred to a plate and evaporated
under nitrogen gas. Finally, 100 ul of methanol is
added to the evaporated samples, and they are
re-dissolved before being subjected to analysis
by LC-MS/MS.

UPLC Conditions

Optimization of UPLC conditions consists of
column selection, mobile phase composition, flow
rate, injection volume optimization. Analysis was
performed on a A Waters ACQUITY Xevo TQD
system, consisting of an ACQUITY UPLC system
and an ACQUITY triple-quadrupole tandem mass
spectrometer with an electrospray ionization
(ESI) interface (Waters Corp., Milford, MA, USA).
Separation of analytes was achieved using a
Acquity BEH Phenyl Column (50 x 2.1 mm, i.d.,
particle size 5 um; Chiral Technologies, lllkirch,
France) with a Chiralpak® IF (50 mm x 2.1 mm,
1.7um). The mobile  phases consisted of
Methanol (A) and water containing 0.1% formic
acid (B). Chromatografic separation was
performed in gradient elution mode at a flow rate
of 0.40 mL/min with an injection volume of 5 pL.
The gradient started at 5% A, held for 1.00 min,
then increased to 100% A until 2.0 min and this
was maintained for 1.00 min before the gradient
finally returned to 5% A at 3.00 min until 4 min to
re-equilibrate the column.

MS MS Conditions

The negative ion mode of electrospray ionization
(ESI) was chosen for analyses. Quantification
was achieved using the multiple reactions
monitoring (MRM) mode. The optimal conditions
for the ESI source were as follows: the capillary
voltage was set at 2.82kV, the source
temperature was 150 °C, the desolvation gas
temperature was 350 °C, the cone gas flow rate
was 40L/h, and the desolvation gas flow rate
was 600L/h. The MRM transitions were
162.81/90.87 for 3-FP, 147.00/ 103.10 for Trans
cinnamic acid (IS), respectively. Data acquisition
was performed using MassLynx 4.1 software with
the Targetlynx program (Waters Corp., Milford,
MA, USA).

Sample Preparation Pre-Treatment
Optimizations

In order to examine the effect of sample
preparation on the determination of 3-
phenylpyruvic acid in urine, dispersive liquid-
liquid extraction method and traditional liquid-
liquid extraction methods were tried. For the
dispersive liquid liquid extraction method, 200 pl
of dichloromethane, chloroform, ethyl acetate and
diethyl ether were tested as extractant solvents in
1 ml of urine sample, and 1 ml of acetonitrile,
methanol and acetone were tested as dispersion
solvents. In the traditional liquid liquid extraction
method, 1 ml dichloromethane, chloroform, ethyl
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acetate and diethyl ether were examined as
extraction solvents for 500 ul urine sample.

Method Validation

Method validation studies were carried out in
accordance with the bioanalytical method
development and validation guide of the
European Medicines Agency (EMA), and in this
context, the selectivity, linearity, sensitivity,
recovery and matrix effect of the method were
determined (22).

Selectivity

Internal standard and 3-Phenylpyruvic acid
added standard matrix and urine matrix were
studied 6 times. The answers obtained were
evaluated by comparing them according to the
method validation criteria (22).

Determination of Linear Range and
Calibration Graph

The linear detection range and calibration curve
of the developed method were determined. In this
study, the experiment was carried out with a
trans cinnamic acid concentration of 5 yg/ml and
3-phenylpyruvic acid (3-FP) concentrations of 10
points between 0.009-5 pM to determine the
linear determination range. The assay was
performed by adding the standard to the urine.
The results obtained were plotted as 3-FP
concentrations versus 3-FP/internal standard
peak area ratios. Each measurement was
repeated three times.

Linearity and sensitivity

The limit of determination and quantitation was
calculated using the slope and standard error of
the calibration plot. The relevant equation is: LOD

= 3xStandard error of graph/slope;
LOQ=3.3xLOD (23, 24).
Precision

The reproducibility study was performed for 3-FP
by running 10 intra-day and inter-day
measurements at concentrations of 0.1, 1, and 5
MM,

Recovery and matrix effect

Accuracy refers to the proximity of the obtained
values to the actual values. Recovery studies
were conducted for urine samples at three
different concentrations, with at least five
replications for each concentration (18). Points
representing the lowest, middle, and highest
concentrations of the linear range were carefully
selected. After the recovery studies were
conducted at 3-FP concentrations of 0.1, 1, and 5
UM, the average percent recovery rates were
calculated.
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RESULTS

Phenylpyruvic acid and Transcinnamic acid
chromatograms

Method development studies for 3-Phenylpyruvic
acid in urine began with optimizing the MS
conditions and determining MRM values. We
worked in both negative and positive ion modes,
but the best signals were obtained in negative ion
mode. The results of the MS parameter
optimization are given in Section 2.4. We
optimized the MS parameters using 5 pg/ml
solutions of 3-phenylpyruvic acid and trans
cinnamic acid prepared in methanol.

After optimizing the MS and MRM conditions, the
second step was determining the UPLC
conditions. To do this, we tested solvents of
water, methanol, and acetonitrile in the mobile
phase. Our aim was to obtain the most
symmetrical and highest peak response, so we
tried the isocratic method with varying ratios of
the water phase from 100% to 0% and the
methanol phase from 0% to 100%. We observed
that the peak was very late and broad in the
water phase, whereas it was sharp, symmetrical,
and high in the methanol phase. Similar results to
those obtained with methanol were also obtained
with acetonitrile. Consequently, we determined
that both 3-phenylpyruvic acid and trans cinnamic
acid, the internal standard, were better in the
organic solvent phase. Since methanol is
cheaper than acetonitrile, we chose methanol as
the organic solvent for the mobile phase. We
initially conducted experiments using the UPLC
BEH C18 column. Later, we tried the BEH Phenyl
column and found that the peak intensities and
symmetry obtained with the Phenyl column were
better. When examining the structure of both 3-
phenylpyruvic acid and trans cinnamic acid, we
noticed that they both have a phenyl ring. This
suggests that both molecules are better retained
in the column and can be easily separated from
other ions to be suppressed. To minimize
interference and ion suppression effects, we kept
the molecules in the column for a while, resulting
in healthier results. For this reason, we chose the
gradient method as the UPLC flow program, with
the gradient starting in the 100% water phase for
1 minute, then transitioning to 100% methanol for
1 to 2 minutes and continuing with the 100%
methanol phase for 2 to 3 minutes. In this way,
substances that could create a matrix effect were
flushed out of the column first, preventing any
interference effect they might create. By using



formic acid in the water phase, we achieved pH
stabilization and protonated the carboxylic acid
groups of the molecules. While the polarity of
protonated molecules decreases, their solubility
in water also decreases, leading to increased
solubility in organic solvents and resulting in a
clean peak.

The representative chromatograms of 1 uyM 3-
Phenylpyruvic acid and 5 pg/ml Trans cinnamic

2.
|

acid incorporated into the urine matrix are shown
in Figure-1. If you pay attention to the figure, both
molecules elute from the column at close
retention times due to their similar chemical
structures. The retention time of trans cinnamic
acid was found to be 2.28 minutes, while the
retention time of 3-Phenylpyruvic acid was 2.05
minutes.

Trans Cinnamic acid
1.05 e6

205
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Figure-1. Representative chromatograms of 3-phenylpyruvic acid and trans cinnamic acid in urine matrix.

Determination of extraction method

Extraction methods are crucial in sample
preparation for LC-MS-MS based methods, in
order to reduce ion suppression effects and
provide a cleaner matrix to the instrument. For
this purpose, both a dispersive liquid-liquid
extraction method that requires less solvent and
a traditional liquid-liquid extraction method were
tested for 3-phenylpyruvic acid. Figure-2 shows
the results of the dispersive liquid-liquid
extraction method, where the best results were
obtained using a solvent mixture with
dichloromethane as the extraction solvent and

acetone as the dispersing solvent. In the system
using a dichloromethane-methanol mixture,
phase separation was not completely achieved.
In the traditional liquid-liquid extraction method,
the best result was obtained using
dichloromethane as the extraction solvent.
Additionally, the peak intensity obtained by the
traditional method was approximately three times
higher than that obtained by the dispersive
method (p=0.0075, t test). Therefore, the
traditional liquid-liquid extraction method using
dichloromethane as the extraction solvent was
selected as the optimum extraction method.
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Figure-2. Dispersive Liquid Liquid Extraction Experiment Results for 3-Phenylpyruvic acid determination. ANOVA
test was used in the comparison between methods (significance level p<0.05).
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Figure-3. Traditional liquid liquid extraction experiment results for 3-Phenylpyruvic acid determination. ANOVA
test was used in the comparison between methods (significance level p<0.05).
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Selectivity

In order to determine the selectivity of the
method, peak areas of the MRM chromatograms
of 3-phenylpyruvic acid and trans-cinnamic acid
were examined in both blank urine matrix and
mobile phase. The selectivity of the internal
standard in urine matrix was tested 6 times and
the % interference values in Table-4 were
obtained by dividing the peak areas obtained
without adding the internal standard by the peak
areas obtained after adding the internal standard
and multiplying by 100.

According to the \validation criteria, the
interference effect detected for the internal
standard should be below 5% of the response of
the internal standard used, and the interference
effect detected for the analyte should be below
20% of the response at the quantification limit. As
shown in Table-4, the % interference obtained for
Trans Cinnamic Acid was found to be 0.108%,

while the interference for 3-Phenylpyruvic Acid
was found to be 1.03%. These values are within
the validation criteria.

Linear Range

The linear range of the developed method was
determined in urine matrix. Urine matrix
containing 0.009, 0.019, 0.038, 0.076, 0.152,
0.325, 0.625, 1.25, 25, and 5 pM of 3-
Phenylpyruvic acid was prepared according to
the sample preparation procedure described in
Section 2.2. Figure-4 shows the urine matrix
chromatograms, while Figure-5 shows the
calibration curve, calibration equation, and R®
values. According to validation criteria, the linear
determination range should consist of at least 6
points, and the R2 value of the graph should be
greater than 0.985. As shown in Figure-5, the
graph consists of 10 points, and the R? value is
0.9908. The method's quantitation limit is 0.009
pM, and the detection limit is 0.001 pM.

Table-2. Selectivity results of trans cinnamic acid (IS) and 3-Phenylpyruvic acid in the urine matrix.

Peak intensity of spiked

Blank urine matrix % Interference

analytes in urine matrix

4238.21 £115.1
987.82 +83.99

Trans cinnamic Acid (5 ug/mL)
3-FP (10 nM)

4.57+0.251
10.19+3.51

0.108+0.001
1.03+0.06

5 M

A

0% 0E 03 LE - | 2% 28

Figure-4. Chromatograms for 3-Phenylpyruvic acid betw:

300

een 0

T
54 3B 400 40 i% 480

-5 uM in the urine matrix.
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Figure-5. Standard plot of 3-Phenylpyruvic acid between 0-5 uM in the urine matrix.

Table-3. Evaluation of the within run and between run precision for the determination of 3-FP.

Interassay (n=10) Intrassay (n=10)

Mean £ SD CV% Mean £ SD CV%

0.1 0.102+0.0086 6.50 0.109+0.012 10.46
1 0.982+0.063 6.14 1.07+0.104 9.64
5 5.117+0.316 3.12 5.78+0.32 3.32

Table-4. Results of recovery and matrix effect of the method.

3-FP (/M) Recovery % (n=5) Matrix Effect % (n=5)
0.1 % 103.75 % 90.41

1 % 98.41 % 95.41

5 % 99.71 %97.3

Table-5. Comparison of reported 3-FP determination methods.

Detection

Methods Matrix limit Extraction solvent  Derivazation Ref.
Colorimetric Urine 0.3 mM Diethyl ether Yes (15)
Fluorometric Urine 2.0 uM Diethyl ether Yes (16)
HPLC with Serum 160 nM Ethyl acetate Yes a7
fluorescence detector  yrine 125 nM Ethyl acetate Yes
HPLC with Anion exchange
chemiluminescence Plasma 9 nM . 9 Yes (18)
d cartridge

etector
HPLC with Urine 40 nM 6 M HCI Yes (19)
fluorescence detector

Acetonitrile/NaOH

LC MS MS Plasma 50 nM (0.1 %, wt) (viv, 1/1) Yes (20)
LC MS MS Urine 1nM Dichloromethane No This work
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Precision

The precision of the method, which refers to its
repeatability, was tested intra-day and inter-day.
Table-3 shows the mean, standard deviation, and
% CV values for three concentrations: low,
medium, and high. Since values below 15% are
considered acceptable, the obtained values are
within an acceptable range.

Recovery and matrix effect

The recovery and matrix effect studies were
performed at three points representing low,
medium, and high concentrations within the linear
range, with five repetitions. The % Recovery
Results, standard deviation, and % matrix effect
values of the developed method are shown in
Table-4. The results of the recovery experiment,
which indicates the accuracy of the method, are
quite satisfactory. The matrix effect experiment,
which shows how clean a matrix is obtained for
the analyte as a result of the pre-treatment,
revealed that the ion suppression effect is
approximately 10% for low concentrations and
around 3% for high concentrations.

Comparison of reported 3-FP determination
methods

Comparison of the three existing 3-FP
determination methods in the literature is shown
in Table-5. When the developed methods are
examined, it can be seen that the sensitivity of
colorimetric and fluorescence-based methods
increased when combined with HPLC. Diethyl
ether, ethyl acetate, HCI, or acetonitrile/NaOH
were used as extraction solvents. Derivatization
method was used to increase sensitivity in the
existing methods in the literature. The
derivatization step increased the sensitivity but
extended the method time with an additional
sample preparation step. 3-Phenylbutyric acid
was used as an internal standard in HPLC
methods, while isotope-labeled standards were
used in LC MS MS method. This study has better
sensitivity and shorter sample preparation time
compared to other methods. At the same time,
ethyl acetate and diethyl ether, which were used
as extraction solvents in the existing studies in
this work, were also tested and it was found that
dichloromethane had a better extraction yield
from both solvents (See Figure-3).

DISCUSSION

In this study, a new LC MS MS-based method
has been developed for the determination of

10

urine 3-phenylpyruvic acid levels, which are
necessary for the diagnosis and monitoring of
phenylketonuria. Firstly, the best extraction
method was investigated using the developed
method. Then, the suitability of the developed
method was tested according to the method
validation criteria. One of the questions this
project sought to answer was whether trans-
cinnamic acid could be used as an internal
standard. As a result of LC conditions
optimization, the mobile phase was determined to
be composed of methanol as phase A and 0.1%
formic acid in water as phase B, with a flow rate
of 0.4 mL/minute and a gradient system flow
program. The total measurement time was 4
minutes, with retention times of 2.05 and 2.28
minutes for 3-phenylpyruvic acid and internal
standard trans-cinnamic acid, respectively. The
relatively larger size of the nonpolar portion of 3-
phenylpyruvic acid and trans-cinnamic acid
compared to the polar portion explains why they
come in the methanol phase. The best results
were obtained using the traditional liquid-liquid
extraction method with dichloromethane in
conjunction with this study. While organic
solvents used for extraction in the literature were
diethyl ether (15, 16) and ethyl acetate (17) this
study revealed that dichloromethane further
improved the results. The extractant volume used
in the traditional liquid-liquid extraction method is
10 times greater than that used in the dispersive
liquid-liquid extraction method. Therefore, higher
peak responses may have been obtained with
the traditional liquid-liquid extraction method.
While the DLLME method has been successfully
applied to more hydrophobic and larger
molecules such as pesticides or steroids it has
not been widely used for smaller and amphipathic
molecules (25, 26). In this study, both methods
were compared, and it was found that the
traditional liquid-liquid extraction method was
better for determining 3-FP in urine. Trans-
cinnamic acid is a phenolic compound that is very
similar to 3-phenylpyruvic acid in physical and
chemical properties. It is not synthesized
endogenously but can be obtained from food and
is not typically found in urine. These findings
support our thesis that trans-cinnamic acid can
be used as an internal standard. Additionally, no
peak was found for trans-cinnamic acid in
lyophilized urine matrices from commercially
available kits used in our study. The peak
response of trans-cinnamic acid in the samples is

Ege Journal of Medicine / Ege Tip Dergisi



equivalent to an average of 0.1% of the peak
response of 5 pg/ml trans-cinnamic acid.
Acceptable values are 5% or lower; therefore,
trans-cinnamic acid can be used as the internal
standard for 3-phenylpyruvic acid. In this study,
the linear range of the method we developed for
urine matrix is 0.009-5 uM and the detection limit
is 0.001 yM. The % recovery experiment was
performed for low, medium, and high
concentrations of 3-Phenylpyruvic acid, which
represent 0.1-1-5 pM, respectively. The %
recovery values for these concentrations were
103.75%, 98.41%, and 99.71%, respectively. The
% matrix effect values for 0.1-1-5 uyM 3-
Phenylpyruvic acid concentrations in the method
we developed were 90.41%, 95.41%, and 97.3%,
respectively. The obtained values indicate that

the developed method produces highly accurate
results and also shows that a clean matrix is
obtained as a result of the extraction stage.

CONCLUSION

In this project study, the method we developed
has a shorter pre-processing time, a faster
analysis time, and lower detection and
quantification limits compared to other methods
and is the first 3-Phenylpyruvic acid LC-MS/MS
determination method in the literature using the
dichloromethane liquid-liquid extraction method
and trans-cinnamic acid as an internal standard.
Conflicts of interest: Authors declared no
conflict of interest.
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Marital adjustment in risky and healthy pregnants
Riskli ve saglikli gebelerde evlilik uyumu
Gonca Karatas Baran Kadriye Kiziltepe Gamze Ozturk
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ABSTRACT

Aim: This study was conducted to evaluate the relationship between the health risk experienced by
women during pregnancy and marital satisfaction and marital adjustment.

Materials and Methods: This descriptive and comparative study was conducted with 202 pregnant
women in a gynecology and obstetrics hospital between 01/12/2021-01/06/2022. Data were collected
using questions on socio-demographic and obstetric characteristics, The Satisfaction with Marriage
Scale and The Revised Dyadic Adjustment Scale. The results were evaluated at the level of
significance p<0.05 at the 95% confidence interval.

Results: The mean age of healthy pregnant women was 27.18+5.55 and risky pregnant women was
29.61+6.72. "The Satisfaction with Marriage Scale " and "The Revised Dyadic Adjustment Scale"
scores medians were statistically significantly higher in the risky pregnant group (p<0.001). The marital
satisfaction and dyadic adjustment of those with primiparous and primigravid were statistically
significantly higher (p<0.05).

Conclusion: Marital satisfaction and dyadic adjustment of the risky pregnancy group and pregnant
women without children are at a better level than healthy pregnant women.

Keywords: Pregnancy, high-risk pregnancy, marital satisfaction, marital adjustment.

oz

Amag: Bu arastirma, kadinlarin gebelikte yagsadiklari saglik riski ile evlilik doyumu ve evlilik uyumu
arasindaki iliskiyi degerlendirmek amaciyla yapiimigtir.

Gereg ve Yontem: Karsilagtirmali ve tanimlayici bu ¢alisma, 01/12/2021-01/06/2022 tarihleri arasinda
bir kadin dogum hastanesinde yatan 202 gebe ile yapiimistir. Veriler, sosyo-demografik ve obstetrik
6zellikler ile ilgili sorular, Eviilik Doyumu Olgedi ve Revize Edilmis Cift Uyumu Olgedi kullanilarak
toplanmistir. Sonuclar %95 giiven araliginda anlamlilik p<0,05 diizeyinde degerlendirilmisgtir.

Bulgular: Saglikli gebelerin yas ortalamasi 27,18+5,55, riskli gebelerin yas ortalamasi 29,61+6,72dir.
“Eviilik Doyumu Olgedi” ve “Revize Edilmis Cift Uyumu Olgedi” puan medyanlari riskli gebe grubunda
istatistiksel olarak anlamli diizeyde yiiksektir (p<0,001). Primipar ve primigravid olanlarin evlilik
doyumu ve ¢ift uyumu istatistiksel olarak anlamli derecede yliksektir (p<0,05).

Sonug: Riskli gebelik grubu ve ¢ocugu olmayan gebelerin evlilik doyumlari ve evlilik uyumlari saglikli

gebelere gére daha iyi dlizeydedir.
Anahtar Sézciikler. Gebelik, yiiksek riskli gebelik, evlilik doyumu, evlilik uyumu.

"Bu c¢alisma 8-9 Eyliil 2023 Ankara Etlik Ziibeyde Hanim Kadin Hastaliklari Egitim ve Arastirma Hastanesi
blinyesinde diizenlenen Ebelik Hizmetlerinin Gli¢lendiriimesi Kongresinde sézel bildiri olarak sunulmugtur”
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INTRODUCTION

The term “marriage adjustment” is used to
evaluate marital and family relationships (1).
Marital adjustment is an important component of
the family system. Marriage adjustment is a
process that includes more than just a trait or
behavior. It is an indicator of compliance rates in
mutual relations (2). Marital adjustment is
conceptualized as a multidimensional construct
based on each partner's subjective perception of
satisfaction, consensus, harmony, and love (3).

Marriage is a form of relationship that provides
mutual sexual satisfaction, continuity of family
lineage, coexistence, and cooperation. Marriage,
which is a part of social life, is an integrity in
which individuals are in harmony (4).

The quality of the togetherness of a married
couple can be defined as marital satisfaction (5).
Marital satisfaction is thought to be a key
predictor of both individual and relational well-
being (6).

Marital adjustment is affected by many factors,
including social status, education, age of
marriage, recognition before marriage, good
relations with parents in childhood, happiness in
parents’ marriage, gender roles, marriage
approval by friends and family, ethnic and
religious history of the couple (7, 8).

Another factor that can affect marital adjustment
is pregnancy, in which individuals experience
different emotions (9). Pregnancy is a natural
process in which changes are experienced in
biological, physiological and psychosocial areas.
Pregnancy is one of the important life periods for
women. It is important to have adjustment
between couples for a healthy pregnancy (10).
Although pregnancy is not the basis for the
marriage union, it is complementary (11). In
addition, pregnancy may be affected by marital
adjustment. Close relatives of pregnant women
are among the important sources of support (9).

Pregnant women may encounter various sources
of stress during their pregnancy. The high marital
adjustment of pregnant women supports them to
spend this period more easily and positively (12).
However, if the pregnancy is risky, pregnant
women may be exposed to unstable emotions
more often and for longer periods of time. Such
feelings experienced by high-risk pregnant
women may also affect family relationships (13,
14).

Duties of the nurse during pregnancy; It includes
the evaluation of the pregnant woman both
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physically and psychosocially, determining and
meeting her care needs, training and consultancy
services. While providing these services, the
nurse should evaluate not only the pregnant but
also all family members, and the family and
spouse should definitely participate in the care
plan to be prepared for the expectant mother
(15). It is very important for the nurse to
determine the problems related to marital
adjustment while determining the problems
experienced by the pregnant, both for the
pregnancy and the postpartum period. In order
for both the woman and her family to be in
complete well-being, she should be aware of the
importance of marital adjustment in the
pregnancy and postpartum period and recognize
the problems that affect marital adjustment. In
this way, increasing marital adjustment will
ensure a positive development of spousal
adjustment and reduce the usual pregnancy
complaints (16).

The most important sources of support for
pregnant women are their close family members,
especially their spouses. It is thought that
supportive relationships in people's lives play an
important role in promoting health, preventing
health problems, protecting from the effects of
stress and strengthening coping efforts (4).

Due to the fact that pregnancy can affect marital
adjustment, it was aimed to guide midwives and
obstetric nurses who care for pregnant women in
their caregiving that includes family relations.

MATERIALS and METHODS

Aim: This study was conducted to evaluate the
relationship between the health risk experienced
by women during pregnancy and marital
satisfaction and marital adjustment.

Design: The study was in the type of descriptive
and comparative research. Research data were
collected between 01/12/2021-01/06/2022.

Sample/Participants: The study population
consisted of pregnant women (control group) who
applied to the pregnancy outpatient clinic and
pregnant women who were hospitalized for at
least 48 hours with the diagnosis of risky
pregnancy in the Perinatology clinic (case group)
in a gynecology hospital. The research sample
(0.95 confidence interval, 0.05 margin of error,
0.05 effect size) should consist of at least 176 (88
healthyl, 88 risky pregnant) pregnant women.
The study was completed with 202 (101 healthy,
101 risky pregnant) pregnants.
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Criteria for inclusion in the case group:
Hospitalized in the perinatology clinic for at least
48 hours, diagnosed with clinical and related high
risk factors (hemorrhagic pregnancy conditions,
preterm labor, placental location anomalies,
amniotic fluid disorders, preeclampsia and
gestational diabetes mellitus, infections, fetal
anomaly) and systemic disease (Hypertension,
Heart Disease, Diabetes Mellitus,...), who did not
have any diagnosed psychiatric problems and
who were married were included.

Criteria for inclusion in the control group:
Pregnant women who did not have any
diagnosed risk factors related to pregnancy, any
systemic disease, any diagnosed psychiatric
problem and who were married were included.
Pregnant women who did not meet the conditions
for participation in the study and did not accept
participation were excluded from the study.

Data collection: The data collection form used in
the research consists of 4 parts. In the first part,
there are questions about the data on socio-
demographic characteristics, and in the second
part there are questions about the data on
obstetric characteristics. The third section
includes the Marriage Satisfaction Scale and the
fourth section includes The Revised Dyadic
Adjustment Scale.

The Satisfaction With Life Scale (SWLS) was
developed by Diener et al., (1985) to measure life
satisfaction in a short form (17). In a study
conducted by Glndogdu (2007), the word
"marriage" was used instead of the word "life" in
the items in the original version of the scale to
measure marital satisfaction and named the
scale as "The Satisfaction with Marriage Scale".
A total of 5 questions were rated on a 5-point
Likert-type scale (1 = strongly disagree, 5 =
completely agree).’® The Cronbach's alpha
coefficient of the original version of the scale was
0.87." Reliability analysis results also indicated a
high Cronbach's alpha value of 0.92 for married
couples in Gundogdu's study (18). In this study,
the Cronbach's alpha value was determined as
0.88. In the factor analysis, it was determined
that there was only one factor.

The original version of the 32-item Dyadic
Adjustment Scale was developed by Spanier
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(1976). Total scale reliability analysis revealed a
Cronbach's alpha coefficient of 0.96 for the entire
scale, and 0.90, 0.94, 0.86, and 0.73 for dyadic
satisfaction, dyadic agreement, dyadic
consensus, and emotional expression,
respectively (19). Busbhy et al. (1995) restructured
the scale, reducing the number of items to 14,
and rated all items as a 5-point Likert-type scale
with responses ranging from often to never. The
Revised Dyadic Adjustment Scale (RDAS) has
three subscales: dyadic consensus, dyadic
satisfaction, and dyadic cohesion. RDAS has
adequate internal consistency estimates and
reliability coefficients (0.94). In Gindogdu's
study, the reliability coefficient was determined as
0.87 (18). In this study, the Cronbach's alpha
value was determined as 0.88. In our study,
reliability —confirmatory factor analysis was
performed for three sub-dimensions and the
three sub-dimensions identified by Busby et al.
(1995) (20) were confirmed. The Cronbach's
alpha values of the dimensions were determined
as 0.88 for the satisfaction factor, 0.80 for the
consensus factor, and 0.83 for the cohesion
factor.

Data analysis: In the evaluation of the data;
number, percentage, mean and standard
deviation were used as descriptive statistics, and
parametric and nonparametric methods were
used in dependent and independent groups
according to data characteristics. The results
were evaluated at the level of significance p<0.05
at the 95% confidence interval.

RESULTS

While the mean age of healthy pregnant women
was 27.18+5.55, the mean age of risky pregnant
was 29.61+6.72, and the difference between
them was statistically significant (t= -2.805,
p<0.05). While the median duration of marriage
of healthy pregnant women was 5 (1-19), it was 7
(1-26) of risky pregnant women, and the
difference between them was statistically
significant (z= -2.453, p<0.05). While the median
BMI of healthy pregnant was 23.44 (15.81-
44.06), it was 25.28 (15.62-166.67) of risky
pregnant, and the difference between them was
statistically significant (z= -2.427, p<0.05). While
no statistically significant difference was found in
healthy and risky pregnancy groups in terms of
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sociodemographic characteristics, educational
status, spouse education status, employment
status, spouse working status, social security,
smoking, place of residence, family type, a
significant difference was found in income status
(x*= 38.573, p<0.001). There was a statistical
difference in terms of regular control (X2:10.521,
p<0.001). While all of the healthy pregnancy
group had regular controls, 5% of the risky
pregnancy group did not have regular controls
(Table-1).

In the intergroup comparison of obstetric
characteristics, the mean weight gained during
pregnancy was 7.004.80 in the healthy
pregnancy group, while it was 9.45+5.27 in the
risky pregnancy group, and there was a
statistically significant difference between them
(t= -3.447, p<0.001). There was no statistically
significant difference between healthy and risky
pregnant groups in terms of gravida, parity and
miscarriage/curettage (p>0.05) (Table-2).

Diagnoses of risky pregnancy were 18.3%
Diabetes Mellitus (DM), 15.8% Intrauterine
Growth Retardation (IUGR), 11.7%
Polyhydramnios or Oligohydramnios, 10.0%
Preterm or Postterm Action Threat, 9.2%
Hypertension (HT) (Table-3).

In the intergroup comparison of Marriage
Satisfaction and Dyadic Adjustment Scale
scores, the median marriage satisfaction score
was 21 (7-25)/85.05 in the healthy pregnancy
group, while it was 23 (7-25)/117.95 in the risky
pregnancy group, and there was a significant
difference between them (z= -4,038, p<0.001).
While the median score of the “The Revised
Dyadic Adjustment Scale” was 54 (18-67)/87.11
in the healthy pregnancy group, it was 60 (25-
75)/115.89 in the risky pregnancy group, and
there was a statistically significant difference
between them (z= -3.501, p<0.001). While there
was no difference between the groups in the
dimension of dyadic consensus, which was one
of the sub-dimensions of the dyadic adjustment
scale, there was a significant difference in the
sub-dimensions of dyadic satisfaction and dyadic
cohesion. It was determined that marital
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satisfaction and dyadic adjustment, and
satisfaction and consensus which are sub-
dimensions of dyadic adjustment were better in
the risky pregnant group than in the healthy
pregnant group (Table-4).

In the comparison of dyadic adjustment and
marital ~ satisfaction  data  according to
sociodemographic and obstetric characteristics,
no difference was found in terms of age,
education, status and smoking (p>0.05). It was
seen that the education level of the spouse
creates a statistically significant difference in
marital satisfaction (p<0.05), and the difference in
the Mann-Whitney tests (bonferroni-corrected)
was due to the literate group. It was seen that
there was a statistically significant difference in
marital satisfaction according to income status,
and in the Mann-Whitney tests (bonferroni-
corrected), those with low-income status had
higher marital satisfaction than those with equal
income-expenditure ratio (p<0.05). Considering
the obstetric characteristics, dyadic adjustment,
and marital satisfaction of primiparous and
primigravid patients were statistically significantly
higher (p<0.05). The dyadic adjustment of the
pregnant women who did not have
miscarriage/curettage was statistically
significantly higher (p<0.05) and there was no
difference in terms of marital satisfaction (p>0.05)
(Table-5).

In the correlation analysis, which is not stated in
the table, there was a negative, significant, weak
relationship between marital satisfaction with the
duration of marriage (p= -.214, p= 0.002) and a
positive, significant, weak relationship with the
gestational week (p=.165, p= 0.01). There was
no significant relationship between dyadic
adjustment and other variables. Marriage
satisfaction and dyadic adjustment scores did not
differ in terms of risk factors in the risk subgroup
analysis of high-risk pregnant women (p>0.05).
There was a positive, moderately significant
relationship between “The Revised Dyadic
Adjustment Scale” and “The Satisfaction with
Marriage Scale” (p=.602, p<0.001) (Figure-1).
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Table-1. Intergroup comparison of socio-demographic and general health characteristics.

Socio-demographic Healthy pregnant

and general health rou Risky pregnant group Total Analysis*
characteristics group
n MeantSD n MeantSD n MeantSD
t=-2.805
Age 101 27.18%5.55 101 29.61%6.72 202 28.4046.27 p= 0.006
Med(min- Med(min-
n max)/Mean n max)/Mean n Med(min-max)
rank rank
. . z=-2.453
Duration of marriage 101 5(1-19)/91.45 101 7 (1-26)/111.55 202 5 (1-26) p=0.014
23.44 25.28 _
BMI 101 (15.81- 101 (15.62- 202 (2135952_166 67) = 02.5,1257
44.06)/91.55 166.67)/111.48 ) ) p=5
n % n % n %
Education
Literate 9 8.9 9 8.9 18 8.9
Primary education 29 28.7 43 42.6 72 35.6 2~ 6.208
High school 36 356 34 337 70 347 );g:_o oo
University and above 27 26.4 15 14.9 42 20.8 )
Spouse's Education
Literate 5 5.0 3 3.0 8 4.0
Primary education 32 31.7 42 41.6 74 36.6 2~ 3680
High school 43 426 32 317 75 371 )é:_o o8
University and above 21 20.8 24 13.8 45 22.3 )
Employment Status
Working 22 21.8 15 14.9 37 18.3 XZ: 1.621
Not working 79 78.2 86 85.1 165 81.7 p=0.203
Spouse's Employment Status
Working 95 94.1 92 91.1 187 926 x?=0.648
Not working 6 5.9 9 8.9 15 7.4 p=0.421
Health Insurance
Yes 84 83.2 87 86.1 171 84.7 x’=0.343
No 17 16.8 14 13.9 31 15.3 p= 0.558
Smoking
Yes 11 10.9 13 12.9 24 11.9 2
Left 4 4.0 6 5.9 10 50 x_—00-761%2
No 86 85.1 82 812 168 83.2 =5
Income status
Less than expenses 12 11.9 53 52.5 65 322 )
Equals expenses 78 77.2 40 39.6 118 58.4 x'=38.573
<0.
More than expenses 11 10.9 8 7.9 19 9.4 p<0.001
Living place
Province 57 56.4 57 56.4 114 56.4
- *=2.009
District 39 38.6 34 33.7 73 36.1 )é_ 0 é%
Town/village 5 5.0 10 9.9 15 7.4 '
Family type
Nuclear family 87 86.1 79 78.2 166 82.2 XZZ 2.163
Extended family 14 13.9 22 21.8 36 17.8 p=0.141
Regular check status
Yes 101 100.0 91 90.1 192 950 ¥’=10.521
No 0 0.0 10 9.9 10 5.0 p<0.001
Total 101 100.0 101 100.0 202 100.0

*t= Student's t-test; z=Mann-Whitney U test, y°=Chi-square; Fisher Exact: Fisher's Exact Test
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Table-2. Intergroup comparison of obstetric characteristics.

Obstetrical Healthy pregnant Risky pregnant

Characteristics group group Total Analysis*
n MeantSD n MeantSD n MeantSD
Weight gained durin t=-3.447
oro gn . ngcy 9 101 7.00%4.80 101 9.45:527 202 8224518 oo
n m:%;r\/llgan n r'\rqz%;nl\/llgan n rl\:l}z%mm-
rank rank
Pregnancy Week 101 23)5%_45 101 23)53955 202  29.5(4-40) ’Z; (?080218
n % n % n %
Parity
Primiparous 37 36.6 41 40.6 78 38.6 x?=0.334
Multiparous 64 63.4 60 59.4 124 614 p=0.563
Gravida
Primigravid 35 34.7 32 31.7 67 33.2 XZ: 0.201
Multigravida 66 65.3 69 68.3 135 66.8 p= 0.654
Abortion/ curettage
No 70 69.3 67 66.3 137 67.8 ¥?=0.204
Yes 31 30.7 34 33.7 65 32.2 p=0.651
*:t= Student's t-test; z=Mann-Whitney U test; y2=Chi-square
Table-3. Causes of risky pregnancy.
Risky Pregnancy Causes (n=101)* n % % case
Hypertension (High Blood Pressure) 11 9.2 11.0
Problems in Weight Gain (body mass index BMI>30 and BMI<18) 2 1.7 2.0
Intrauterine Growth Retardation 19 15.8 19.0
Polyhydramnios or Oligohydramnios 14 11.7 14.0
Bleeding 9 7.5 9.0
Thromboembolic Diseases 2 1.7 2.0
Presentation Anomalies 1 0.8 1.0
Cervical Insufficiency 4 3.3 4.0
Diabetes Mellitus 22 18.3 22.0
Preterm or Postterm Action Threat 12 10.0 12.0
Multiple pregnancy 3 2.5 3.0
Premature Membrane Rupture 8 6.7 8.0
Rh Immunization 1 0.8 1.0
Other (cholestasis (4), decrease in baby movements (3), infections (3), myoma 12 10.0 12.0
uteri(1), anemia (1))
Total 120 100.0 120.0

*: More than one option is marked.
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Table-4. Intergroup comparison of marital satisfaction and dyadic adjustment.

Scale scores

Healthy pregnant group

Risky pregnant group

The Revised Dyadic Adjustment Scale

0 Mean+SD Mean+SD Analysis
Med(min-max)/Mean rank Med (min-max)/ Mean rank *
The Satisfaction with 101 19.71+4.61 101 22.01+£3.68 z=-4.038
Marriage Scale 21 (7-25)/85.05 23 (7-25) /1 117.95 p<0.001
The Revised Dyadic 53.00£9.58 57.10£9.06 2= -3.501
Adjustment Scale 101 101
(RDAS) 54 (18-67)/87.11 60 (25-75)/115.89 p<0.001
Dyadic Consensus 101 24.51+4.94 101 26.74+3.99 z=-3.729
subscale (RDAS) 25 (7-0)/86.35 28 (11-30)/116.65 p<0.001
Dyadic Satisfaction 101 15.03+ 3.85 101 16.34+2.73 z=-2.148
subscale (RDAS) 16 (4-20)/92.73 17 (8-20)/110.27 p=0.032
Dyadic Cohesion 101 13.45+£3.85 101 14.02+4.27 z=-1.297
subscale (RDAS) 14 (4-20)/96.19 15 (4-20)/110.81 p=0.195
*: z=Mann-Whitney U test
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Figure-1. Distribution of the scores obtained from “The Satisfaction with Marriage Scale” and “The Revised
Dyadic Adjustment Scale”.
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Table-5. Comparison of dyadic adjustment and marriage satisfaction by variables.

Sociodemographic

The Revised Dyadic Adjustment The Satisfaction with Marriage

and Obste_trl_c Scale Analysis* Scale Analysis*
Characteristics
Med (Min-Max) Med (Min-Max)
0, 0,
n (%) /Mean Rank n (%) /Mean Rank
Age
<35 166(82.2) iggzg'lm)/ 166(82.2) iggg;y
: z=-1.207 : z=-1.766
235 36(17.8) oo 1870y p=0277  3617.8) ool p=0.077
Education
Literate 18(8.9) 33 (1?;8'65)’ 18(8.9) gg.ﬁlz-za /
Primary education 72(35.6) o 2310y 7235.6) ool
59 (18-70)/ 1= 5.550 22 (8-25)/ 1= 2.431
High school 70(34.7) 207 00 df=3 70647 o156 df=3
' p=0.136 : p=0.488
University and above  42(20.8) (;(1)2(3;551_68)/ 42(20.8) ﬁ 1(37,;325)/
Spouse's Education
Literate® 8(4.0) " gs;s-m)/ 8(4.0) . 882'24)’
. . 2
) i ’= 8.286
Primary education? 74(36.6) 3228(18 78)/ 74(36.6) gg 275 25)/ df=3
. , .
) x°= 6.405 } p=0.040
High school® 75(37.1) igg(3453 oy df=3 75371 2 \2) (1-2)
58 (31-68 p=0.093 23 (8-25)/ (1-3)
University and above®  45(22.3) /10(7 0_1 ) 45(22.3) 111( 3-7 ) (1-4)
Income status
Less than expenses® 65(32.2) iggggoy 65(32.2) 24(7-25)/113.31
. 2
- 2 ¥’=17.278
Equals expenses? 118(58.4) gggg 68)/ gf:25'854 118(58.4)  21(7-25)92.30 df=2
o = ] p=0.020
More than expenses®  19(9.4) gg(g’é 701 p=0.054 19(9.4) ﬁél;ezs)/ 1-2)
Cigaret
No 168(83.2) i(?)(zil..ggO)/ 168(83.2) igg'zzes)’
54(25-68)/ x’= 1.476 19.5(7-25)/ x’= 4.102
ves 24(11.9) 89.04 df=2 24119 7919 df=2
59.5(35-65)/ =0.478 22(12-25)/ =0.129
Left 10(5.0) °9-2(35-69) P 060 22022 P
Parity
Primiparous 78(38.6) (132513;70)’ 78(38.6) igb5(282'25)'
55(18-70)/ 2=-2.478 21(7-25)/ 2=-3.646
Multiparous 124(61.4) 9342 p=0.013  124(614) o' p=0.000
Gravida
Primigravid 67(33.2) ooEs 1o 67(332) o002
55(18-70)/ z= 2118 22(7-25)] z= 2843
Multigravid 135(66.8) 9537 p=0.034  135(66.8) g3'oy p=0.004
Abortion/ curettage
58(25-70)/ 23(7-25)/
No 1376678) 10723 z=-2023 3778 10689 1ol
Yes 65(32.2) Zg.(ig'm)/ P=0.043 65322 3(1).(1;125)/ p=0.055

*x?=Kruskal Wallis Test; z= Mann-Whitney U Test
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DISCUSSION

Women with advanced maternal age have a high
risk of maternal and perinatal complications. In a
meta-analysis, it was shown that the higher the
maternal age, the higher the risk of adverse
pregnancy outcomes (21). In our study, it was
determined that the mean age of high-risk
pregnant women was significantly higher than the
mean age of those without risk, although our
risky pregnant group was under the age of 35,
which is considered the advanced age limit. In
the study of Zengin, it was reported that the
mean age of risky pregnant women was high
(22). The duration of marriage was also found to
be higher in risky pregnant women in parallel with
age.

BMI of 225 during pregnancy is an important risk
factor for  pregnancy loss, pregnancy
complications, birth complications, fetal and
maternal mortality (23). In our study, the median
BMI of the risky pregnant and the mean weight
gained during pregnancy were statistically
significantly higher in the healthy pregnancy
group (p<0.001). It was determined that the
income of the majority of the risky pregnancy
group was less than their expenses and this
situation was statistically significant (p<0.001). In
the study of Cevik, it was determined that the
income level of pregnant women at risk was low
(24). In our study, while all the healthy pregnancy
group had regular controls recommended by the
physician, 5% of the risky pregnancy group did
not have regular controls. The Turkish Ministry of
Health states that prenatal care services should
be provided at least four times and more in risky
pregnancies (25).

Pregnant women in the risk group were those
who are hospitalized in the clinic. It is thought
that the rate of hospitalization of risky pregnant
women in the last trimester is high (the risky
pregnancy group had third trimester pregnancy).
Diagnoses causing risky pregnancy in the risky
pregnancy group were 18.3% DM, 15.8% IUGR,
11.7% Polyhydramnios or Oligohydramnios,
10.0% Preterm or Postterm Action Threat, 9.2%
HT. In the study of Karatas Baran et al., the risk
factors frequently seen in pregnant women with
risky pregnancies; abortion imminency/bleedings

(23.7%), problems in weight gain (18.7%),
thrombo-embolic  disease (15.4%), thyroid
disease (14.7%), habitual abortion history
(12.2%), having delivered 3 or more times

(10.3%), DM (10.9%), fetal anomaly (8.3%), HT

Volume 63 Issue 1, March 2024 / Cilt 63 Say! 1, Mart 2024

(7.7%), Cardiac disease (6.4%),
Polyhydramnios/Oligohydramnios (5.8%),
cervical insufficiency (4.5%), multiple pregnancy
(4.5%) (26). The reason for the difference in risky
pregnancy diagnosis rates is thought to be due to
the fact that risky pregnancy data were collected
in the outpatient clinic in this study, while in our
study they were collected in the clinic.

In this study, marriage satisfaction and dyadic
adjustment were found to be better in the risky
pregnant group than in the healthy pregnant
group. In the sub-dimensions of satisfaction
factor and consensus factor, dyadic adjustment
score in risky pregnant was higher than healthy
pregnant. In the study of Bilbil and Mucuk,
different from our study of dyadic adjustment, it
was found to be lower in risky pregnant women
compared to healthy pregnant (4). In the study of
Gumustas et al, it was determined that
pregnancy and spousal relations were similar in
risky and healthy pregnant women, and being
healthy or risky pregnancy did not affect this
relationship (27). The nature of the relationship
between spouses can affect the degree of
support they will provide when one of the
spouses needs it or when there is a crisis in the
family. The existence of a mutually supportive,
sharing, or participatory marital relationship
between spouses facilitates solutions to
unexpected or expected problems (28).
Considering that the social support of the woman
during the pregnancy period and, most
importantly, the support of the spouse is
necessary for the maintenance of maternal well-
being (29), it is thought that this result in our
study has a positive effect on the well-being of
pregnant women at risk. Lederman et al. (2013),
it was found that pregnant women hospitalized
due to high-risk pregnhancy and their spouses re-
examined their roles in order to cope with the
high-risk pregnancy diagnosis, became closer in
this process, shared increasing responsibilities,
supported each other in matters such as
preparation for childbirth, fostering motherhood
and paternity roles (30).

In the comparison of dyadic adjustment and
marital ~ satisfaction  data  according to
sociodemographic and obstetric characteristics,
no difference was found in terms of age,
education, status, and smoking (p>0.05). In the
literature, it has been observed that as the level
of education increases, marital adjustment also
increases (31,32). Consistent with our study,
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Kublay (2013)'s study found that marital
adjustment did not differ according to education
level (33). In our study, it was determined that
there was a statistically significant difference in
the marital satisfaction of the spouse education
status (p<0.05) and the dyadic adjustment of the
literate group was lower than the other education
levels. It is thought that the increase in the
education level of the spouse leads to an
increase in the problem-solving skills of the
spouse, resulting in this conclusion. Considering
the obstetric characteristics, dyadic adjustment,
and marital satisfaction of primiparous and
primigravid patients were statistically significantly
higher (p<0.05). In the literature, when marital
adjustment was examined according to the
number of children variable, it was observed that
the group with no children had higher marital
adjustment than those with children (31-33).
Similarly, in the study of Cakmak-Tolan (2015), it
was observed that married participants who had
no children or had one child had higher marital
adjustment than married participants with two
children (34). It is stated that raising children can
significantly reduce marital satisfaction and
marital adjustment (35). With the increase in the
number of children, the decrease in dyadic
adjustment may negatively affect the sexual life
between couples, and may also cause a
decrease in the time and energy spent on
children, communication and sharing between
spouses.

Marriage adjustment defines satisfaction and
happiness in marital life as a result of couples'
harmonious union (36). In our study, increasing
marital satisfaction increases dyadic adjustment.
Although the terms marital adjustment and
marital satisfaction are often used
interchangeably due to the high correlation
between them, they are two different concepts
(36).

CONCLUSION

Marriage satisfaction and dyadic adjustment of
the risky pregnancy group and pregnant women
without children are at a better level than healthy
pregnant women. Risky pregnant women need
more support than healthy pregnant women. A
woman who receives adequate social support
can seek help from those around her for a
healthy pregnancy and can reduce pregnancy
complications by increasing beneficial health
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practices and behaviors. Experienced health
problems can enable couples to reconsider their
responsibilities and roles and establish a closer
and supportive relationship. It is thought that
marital adjustment plays an important role in
coping with these problems in pregnant women
with health problems.

Midwives should include the family, especially the
spouse, in the antenatal care services while
providing education and counseling services in
the perinatal period. Involving the family and
especially the spouses in the process will be
effective in increasing marital satisfaction, marital
adjustment and effectively coping with health
problems by activating support systems.
Limitations

This study is limited to the results obtained from
the hospital where the research was conducted.
This study is the presentation of the current state
of marital satisfaction according to the results of
cross-sectional analyzes.
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Protective effects of quercetin on methylglyoxal-induced neurotoxicity

in SH-SY5Y cells

Kuersetinin SH-SY5Y hlicrelerinde metilglioksal kaynakli nérotoksisite lizerindeki
koruyucu etkileri

Melisa Akol*? Dilek Taskiran®

! Ege University School of Medicine Department of Physiology, izmir, Turkiye

2 Ege University Institute of Health Sciences, izmir, Tlrkiye

ABSTRACT

Aim: Methylglyoxal (MG) is a dicarbonyl compound produced during cellular metabolism, and it can be
found in cells under normal or pathological conditions. Quercetin, known for its antioxidant, anti-
apoptotic, and neuroprotective effects, is investigated in this study to determine whether it reduces
methylglyoxal-induced toxicity in neuron-like SH-SY5Y cells.

Materials and Methods: The effective toxic dose of MG was determined by adding different
concentrations (0-1000 uM) of MG to the culture medium, and cell viability was evaluated by MTT test
after 24 hours of incubation. Then, quercetin (0.1 and 1 pM) was added to the culture medium
together with MG, and cell viability, cell morphology, apoptotic cell death, reactive oxygen species
(ROS) formation, total antioxidant capacity (TAC), and total oxidant stress (TOS) were assessed.
Results: MG concentration-dependently increased cell death in SH-SY5Y cells, worsened the
morphological features of the cells, and caused a rise in apoptotic cell death and ROS formation.
Additionally, TOS levels were significantly higher in MG-added cells than in the control (p<0.005).
However, when quercetin was added together with MG, there was a statistically significant
improvement in cell death and all other parameters.

Conclusion: The study demonstrated that MG has a dose-dependent toxic effect on human SH-SY5Y
cells, and oxidative damage may be responsible for this toxic effect. Moreover, the results indicated
that quercetin may have protective effects against MG-induced cell damage.

Keywords: Methylglyoxal, neutoxicity, oxidative stress, cell death, quercetin.

oz

Amag: Bir dikarbonil bilesigi olan metilglioksal (MG), hiicresel metabolizmanin bir (riinii olarak normal
veya patolojik kogullarda tiim hicrelerde bulunur. Kuersetinin antioksidan, anti-apoptotik ve
néroprotektif etkileri oldugu bilinmektedir. Bu ¢alismanin amaci, kuersetinin néron benzeri SH-SY5Y
hticrelerinde metilglioksal kaynakli toksisiteyi azaltip azaltmadigini arastirmaktir.

Gereg ve Yoéntem: MG'nin etkin toksik dozunu belirlemek igin kiiltiir ortamina farkli dozlarda (0-1000
uM) MG ilave edildi ve 24 saat inkiibasyondan sonra MTT testi ile hiicre canliligi belirlendi. Daha
sonra kuersetin (0.1 ve 1 uM), MG ile birlikte kiiltiir ortamina verildi ve hiicre canlihgi, hlicre
morfolojisi, apoptotik hiicre éliimd, reaktif oksijen tiirlerinin olusumu (ROS), total antioksidan kapasitesi
(TAC) ve total oksidan stres (TOS) degerlendirildi.
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Bulgular: MG, konsantrasyona bagl olarak SH-SY5Y hlicrelerinde hiicre éliimiind artirdi. MG,
hiicrelerin morfolojik 6zelliklerinde énemli bozulmalara, apoptotik hiicre éliimiiniin artmasina ve reaktif
oksijen tirlerinin olusumuna neden oldu. Ayrica toplam oksidan stres dlizeyleri MG eklenen
hiicrelerde kontrole gére daha yliksek bulundu (p<0.005). MG ile birlikte kuersetin eklendiginde hiicre
oluimii ve diger tiim parametrelerde istatistiksel olarak anlamli diizelme oldugu gézlendi.

Sonug: Bu g¢alismanin sonuglari, MG'nin insan SH-SY5Y hlicreleri lizerinde doza bagimli toksik etkiye
sahip oldugunu ve bu toksik etkiden oksidatif hasarin sorumlu olabilecegini gésterdi. Ayrica bulgular,
kuersetinin MG ile indliklenen hlicre hasarina karsi koruyucu etkilere sahip olabilecegdini ortaya koydu.

Anahtar Sézciikler: Metilglioksal, nérotoksisite, oksidatif stress, hiicre 6liimi, kuersetin.

INTRODUCTION

Methylglyoxal (MG), a dicarbonyl compound, is
endogenously produced through the
fragmentation of the triosephosphates
glyceraldehyde-3-phosphate (GAP) and
dihydroxyacetone phosphate (DHAP) during
glycolysis. MG can also be found in cells as a by-
product of lipids, proteins, and other metabolic
pathways (1, 2). In addition to the endogenous
MG in the body, it has been reported that its
cellular accumulation is related to dietary intake
and especially high temperature and low humidity
cooking (frying, grilling, oven) methods (3). On
the other hand, it has been reported that dietary
intake of MG is significantly reduced by
increasing the intake of fish, low-fat dairy
products, vegetables, fruits, and grains, and
reducing the consumption of fats, fatty meats,
high-fat dairy products, and highly processed
products (4).

Methylglyoxal can effortlessly pass through the
cell membrane and accumulate inside cells. It
reacts quickly with proteins, lipids, and nucleic
acids, forming advanced glycation end products
(AGEs). These AGEs have been linked to
neurodegenerative diseases and diabetes (2, 5).
In case of excessive AGE production in cells, it
causes cellular damage in several tissues due to
its pro-oxidant and inflammatory effects (6, 7).

Oxidative stress is a condition that arises when
there is an imbalance between oxidants, such as
reactive oxygen species (ROS), and antioxidants
in the body. This condition can lead to irreversible
damage by disrupting the functions of cells (8).
Studies have shown that MG can exacerbate
oxidative stress by enhancing the activity and
expression of various prooxidant enzymes, such
as NADPH oxidase, p38 MAPK, JNK, and PPAR-
a (9). In addition, MG can directly increase the
production of free radicals and reduce the levels
of antioxidants like glutathione (GSH), glutathione
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peroxidase, and glutathione reductase in different
cells, thus inducing oxidative stress.

Cells possess various detoxifying mechanisms
such as glyoxalase, aldose reductase, and
aldehyde dehydrogenase to counteract the
cytotoxic effects of MG. Particularly, the
glyoxalase system is an important defense
mechanism against MG and other reactive
dicarbonyl compounds that protects cells from
glycation and oxidative stress (8, 10, 11). The
glyoxalase system involves two sequential
enzymatic reactions catalyzed by glyoxalase-1
(Glo-1) and glyoxalase-2 (Glo-2), using
glutathione as a co-factor, and is crucial for
metabolizing MG (12). The rate of glyoxalase
activity varies depending on the type, location,
and environment of the cell. By functioning
effectively, the glyoxalase system helps to reduce
the amount of MG in cells and prevents its
accumulation (2, 13).

Since most of the MG is produced as a byproduct
of glycolysis, the generation of MG increases
when glucose uptake is enhanced. In the case of
hyperglycemia, the rise in MG formation causes
cytotoxicity in pancreatic B cells, resulting in
reduced insulin secretion. Consequently, this
exacerbates hyperglycemia and complications
related to diabetes. (14).

Impaired glucose metabolism, increased lipolysis
and proteolysis and fructose metabolism in
hyperglycemia may aggravate DNA damage by
inducing some oxidative pathways.
Overproduction of MG induces the production of
AGEs and ROS as well as depletes GSH. MG
and AGEs can cause the formation of protein
aggregates, as well as trigger neuronal
dysfunction and cell death with an increase in
ROS production. It has also been shown that MG
has neurotoxic effects on hippocampal and
cortical neurons and is potentially harmful to
cognitive functions, causing cell death (15).
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Quercetin (3, 3',4', 5,7-pentahydroxyflavone) is a
bioactive flavonoid found in many vegetables and
fruits. The average daily intake of quercetin is
estimated to be 10 mg/day (16). Quercetin is
known to have protective effects against cancer
and allergies, apart from antibacterial and
antiviral effects. In addition to immunomodulation,
qguercetin has also been shown to have
antioxidant, anti-apoptotic (17), anti-proliferative
(18) and neuroprotective effects (19). In addition,
it has been shown that quercetin can suppress
the formation of AGEs mediated by MG and ROS
(20). Studies have shown that methylated,
sulfated, and glucuronide metabolites are the
most prominent quercetin metabolites found in
plasma (16).

Although there are various studies showing the
cytoprotective effects of quercetin against various
drugs and toxic agents, its effect against MG
toxicity in neural cell cultures has not been
studied yet. Therefore, in the current study we
purposed to investigate whether quercetin has
protective effect on MG-induced neuronal
damage.

MATERIALS and METHODS
Chemicals and reagents

SH-SY5Y human neuroblastoma cell line was
purchased from American Type Culture
Collection (ATCC), Germany. Quercetin was
obtained from Calbiochem. TAc/TOS assay kit
was obtained from Rel Assay Diagnostics,
Tlrkiye. DCFDA was obtained from Invitrogen,
USA. All other reagents were purchased from
Sigma-Aldrich GmbH, Germany.

Cell cultures

After thawing process, cells were seeded in a 25
cm? flask and incubated in an incubator at 37°C
with 95% humidity and 5% CO,. High glucose
DMEM medium containing 10% fetal bovine
serum (FBS), 1% L-glutamine, 1% penicillin-
streptomycin and 1% amphotericin was used as
growth medium for cultures. Cell proliferation was
visualized using an inverted phase contrast
microscope (Olympus CKX53, Japan) (21, 22).
Methylglyoxal treatment

To determine the effective toxic dose of MG, cells
were seeded into 96-well plates at a density of
4x10” cells per well and incubated with 200 pL of
complete medium for 24 hours. Next, the medium
was removed and replaced with fresh medium
containing various doses of MG (10 uM, 50 pM,
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100 pM, 250 uM, 500 pM, and 1000 yM) and
incubated for another 24 hours (23). The effective
toxic dose of MG was determined using the MTT
assay, and subsequently, different doses of
guercetin were added to the cultures to assess its
neuroprotective effect. All experiments were
conducted in triplicate.

Quercetin treatment

Different doses of quercetin (0.1 pM, 1 uM and
10 uM) prepared in fresh medium containing
0.1% DMSO were added to the wells to test
whether quercetin had cytotoxic effect. Cells
were incubated for 24 hours at 37°C, 5% CO,
incubator. Cell viability was evaluated using the
MTT test (24).

Evaluation of neuroprotective effects of
guercetin on MG toxicity

During neuroprotection experiments, SH-SY5Y
cells seeded in 96-well plates at 4x10* cells/well
were treated with effective dose of MG and
different doses of quercetin (0.1 uM, 1 uM and 10
uM). The plate was incubated for 24 hours at
37°C, 5% CO, incubator. The morphological
changes in the cultures were examined under an
inverted phase contrast microscope. Cell viability
was then assessed with the MTT assay (21).
Assessment of cell viability

The cell viability was determined using the 3-(4,5-
dimethyltriazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay. The absorbance of the
plates was measured using a microplate reader
(Multiscan Go, Thermo Fisher Scientific Inc.,
USA) at a wavelength of 570 nm. The cell
viability rate was calculated using the following
formula: (21).

Cell viability (%) = (Optical densityyeamendOptical
denSitycontrol) x 100

Nuclear staining

SH-SY5Y cells were seeded in 12-well culture
plates and incubated for 24 hours. Then, the
medium was removed, and different doses of
freshly prepared MG and quercetin were added
to the cultures. After 24 hours of incubation,
apoptotic cell death was determined using the

Hoechst 33258 (bisbenzimide) assay. The
changes in the nuclei of cells and DNA
fragmentations were examined under a

fluorescent microscope (21, 22).
Evaluation of reactive oxygen species (ROS)

The formation of reactive oxygen species in cells
was evaluated by 2',7'-dichlorodihydrofluorescein
diacetate (DCFH-DA) oxidation method. The
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green fluorescence in the cells was evaluated
under a fluorescent microscope (Olympus
CKX53, Japan). The fluorescence intensity of
each photo was quantified by using ImageJ
software and expressed as mean fluorescence
intensity (23).

Evaluation of total antioxidant capacity (TAC)
and total oxidant status (TOS)

Evaluation of TAC and TOS was performed by
using colorimetric assay kits (Rel Assay
Diagnostics,  Turkiye) according to the
manufacturer’s instructions. The absorbance of
each well was recorded on a microplate reader
(Multiscan Go, Thermo Fisher Scientific Inc.,
USA). The results were calculated according to
the formula given in the kit. Total antioxidant
capacity was expressed as mmol Trolox Eg/L
and total oxidant status was expressed as pmol
H,O, Eq/L (25).

Statistical analysis

Data were given as mean * standard error
(SEM). One-way analysis of variance (ANOVA)
and post-hoc Tukey HSD test were used for
statistical evaluation of the data. A value of
p<0.05 was considered statistically significant.

RESULTS

Dose-dependent effects of methylglyoxal and
quercetin on SH-SY5Y cells

To determine the toxic dose, different
concentrations of MG (0-1000 pM) and quercetin
(0.1-10 uM) were tested on the cells. Our results
showed that MG in doses of 10 uM and 50 uM
reduced cell viability to 88.81% * 13.95 and
41.13% * 5.68 (p<0.001), respectively (Figure-1).
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H i
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Cell viability (% Control)
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Fi

gure-1. Dose-dependent effect of methylglyoxal on
cell viability. The results are expressed as
percentages of the control. The data are
presented as the mean + SEM. *p<0.001,
**p<0.0001, ***p<0.00005, #p<0.00001 vs.
control group.
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According to the results obtained by the analysis
of the dose-response curve, the dose that
reduced cell viabilty to 50% (IC50) was
determined to be 40 uM, and MG was used as 40
MM in the next experiments. As seen in Figure-2,
cell viability was measured as 103.23% + 18.7,
125.05% + 1991 and 71.38% + 13.52,
respectively, in cells treated with 0.1 - 10 uM
quercetin for 24 hours compared to the control.
Quercetin in doses of 0.1 and 1 yM doses of
were used in subsequent experiments, since 10
MM dose adversely affected cell viability (p<0.05).

160
I *
1 10

Figure-2. Effects of different doses of quercetin on cell
viability. The results are expressed as
percentages of the control. The data are
presented as the mean £ SEM. (*p<0.05 vs.
control).
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Quercetin reduced methylglyoxal toxicity

To evaluate the protective effects of quercetin
against methylglyoxal toxicity, MG was added as
40 uM alone or together with two different doses
of quercetin (0.1 uM and 1 yM). Cell viability was
measured as 62.48 £ 2.16% in MG treated cells
(p<0.00001 vs. control), 93.78% + 7.36
(p<0.0001 compared to MG) cells in which 0.1
MM quercetin was added with MG, and 99.69
1£1.13% in 1 yM quercetin added cells (p<0.0001
vs. MG). These results revealed that quercetin
significantly reduced MG toxicity in both doses
used (Figure-3).

In addition, evaluation of cell morphology
revealed that the cells in the control and DMSO
groups were normal in terms of density and
intercellular connections, while the cell density
was lower in the MG added group compared to
the other groups. In addition, it was observed that
the connections between the cells in this group
were significantly impaired and there were
shrinkage and deformations in the bodies of the
cells. However, when the quercetin added groups
were compared with the MG group, these
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changes were much less. These results
supported the protective effects of quercetin
against MG toxicity (Figure-4).
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Figure-3. Evaluation of cell viability in cultures treated
with methylglyoxal and quercetin
(*p<0.00001 vs. control; **p<0.0001 vs. MG).
The results are expressed as percentages of
the control. The data are presented as the
mean + SEM. Statistical analyses were
performed by one-way ANOVA and post-hoc
Tukey HSD test.

L]
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Figure-4. Morphological evaluation of methylglyoxal
and quercetin added cells.

A-Control, B- DMSO, C- MG, D- MG + Quercetin (0.1
pM), E- MG + Quercetin (1 pM), Cell density was
lesser in the MG group compared to the other groups.
Morphologically, connections between the cells in MG
group were significantly impaired and cells
demonstrated shrinkage and deformations (showed by
arrows). Quercetin prevented these alterations and
saved cellular integrity against MT toxicity. Bars=100
uM.
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Evaluation of apoptotic cell death

Nuclear Hoechst 33258 staining was used to
determine whether MG caused apoptotic cell
death in SH-SY5Y cells. Accordingly, control and
DMSO groups had 2.29 + 0.31 and 2 + 0.33
apoptotic cells in each field, respectively, while
the number of cells showing apoptotic features in
the MG group was 6.14 + 0.5 (p<0.0001 vs.
control). On the other hand, addition of 0.1 and 1
MM quercetin to the medium significantly reduced
the number of apoptotic cells (p<0.005 and
p<0.001, respectively) upon MG injury by 40-
50%. These results revealed that MG caused
significant apoptotic cell death in SH-SY5Y cells,
whereas the quercetin treatment significantly
diminished apoptotic cell damage (Figure-5).
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Figure-5. Evaluation of apoptosis in cells treated with

methylglyoxal and quercetin.
A-Control, B- DMSO, C- MG, D- MG + Quercetin
(0.1 uM), E- MG + Quercetin (1 yM), F- Apoptotic
cell numbers. Apoptotic cells were identified as
fragmented/condensed nuclei. The arrow shows
apoptotic cells. (*p<0.0001 vs. control, **p<0.005
and ***p<0.001 vs. MG). Bars=100 pM.
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Quercetin suppressed ROS generation

The generation of ROS in the cultures was
evaluated by the DCFDA oxidation method.
Accordingly, while there was no significant
change in fluorescence intensity in the DMSO
group compared to the control, the measured
DCF fluorescence intensity in the MG group was
468.66 + 46.84%, which was significantly higher
than the control (p<0.00001). However, treatment
with quercetin effectively reduced MG-induced
ROS generation, as evidenced by the lower DCF
fluorescence intensity in quercetin treated groups
compared to the MG group (p<0.0001 and
p<0.00001, respectively), (Figure-6). These
results indicated that quercetin was effective in
counteracting MG-induced ROS generation in
SH-SY5Y cells.

Fluorescence intensity (% Control)
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Figure-6. Evaluation of ROS generation in cells

treated with methylglyoxal and quercetin.
A-Control, B- DMSO, C-MG, D- MG + Quercetin (0.1
pM), E- MG + Quercetin (1 pM), F-Fluorescence
intensity (% control). MG treatment caused significantly
higher fluorescence intensity compared to DMSO
group. However, both 0.1 and 1 pM of quercetin
prevented ROS formation in MG-treated cells
(*p<0.00001 vs. DMSO, **p<0.0001 and ***p<0.00001
vs. MG). Bars=100 pM.
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Quercetin decreased total oxidant stress

The total antioxidant capacity and total oxidant
stress levels were measured to evaluate the
relationship between MG toxicity and oxidative
stress. Although there was a decrease in TAC
levels in cells exposed to MG compared to the
control, this effect was not statistically significant.
On the other hand, when the TOS levels were
evaluated, it was observed that MG group had
significantly higher TOS levels compared to the
control group (p<0.005). In the groups that added
quercetin at two different doses with MG, the
TOS levels were found to be significantly lower
than in the MG group (p<0.01), (Table-1).

Table-1. Evaluation of total antioxidant capacity (TAC)

and total oxidant stress (TOS).

TAC TOS
(mmol Trolox (umol H202

Eq/L) Eq/L)
Control 0.37 £ 0.05 4.82+0.86
DMSO 0.35+0.04 3.82+£0.26
MG 0.31£0.03 9.24 £ 0.74*
MG + 0.1 uM 0.33£0.08  5.76 + 0.87*
Quercetin
MG + 1 uM 0354008  5.65+0.54*
Quercetin

Results were presented as mean + SEM (n=8). Statistical
analyses were performed by one-way ANOVA and post-hoc
Tukey HSD test. *p<0.005 vs. control group, **p<0.01 vs. MG
group

DISCUSSION

Methylglyoxal is one of the most effective
glycation agents generated in cells (11). MG and
other dicarbonyl compounds cause a toxicity
called carbonyl stress in the body. MG toxicity is
associated with the formation of MG-derived DNA
compounds by cross-linking with  DNA,
contributing to mitochondrial dysfunction and free
radical production, and leading apoptosis in
different cell types, apart from binding to proteins
and causing the formation of MG-derived AGEs
(26). Thus, they cause protein and DNA
modifications and epigenetic changes in the
organism. At the same time, it has been
observed that they can induce oxidative stress by
reducing the production of antioxidants and
increasing the production of mitochondrial
superoxides (2).
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In the current study, the toxic effect of MG on SH-
SY5Y cells and whether this effect occurs
through oxidative stress in cells was evaluated.
First, a dose-response study was performed to
determine the IC 50 of MG. When various doses
of MG between 10-1000 uM were added to the
culture medium, it was observed that the cell
viability decreased depending on the dose. Also,
morphological analysis of the cells clearly
demonstrated that the intercellular connections
were significantly impaired and there were
shrinkage and deformations in the bodies of the
cells treated with MG. Also, to investigate
whether MG induced apoptotic cell death in SH-
SY5Y cells, cells were evaluated with nuclear
Hoechst 33258 staining. Thus, MG exposure
caused a substantial enhancement in apoptotic
cells compared to control cells.

It has been reported in previous studies that
oxidative stress may be one of the underlying
mechanisms of cell damage caused by MG. To
examine whether MG causes oxidative stress in
SH-SY5Y cells, the production of ROS was
evaluated using DCFDA oxidation method and
total oxidant status assay. According to the
results, ROS production was significantly higher
in the MG group than in the control group. In line
with our findings, in a previous study on PC12
cells, it has been reported that intracellular ROS
production and apoptotic cell death increased in
cells exposed to MG for 6 hours compared to
control (27). In a more recent study conducted by
Chun et al., it has been demonstrated that MG
treatment can induce cell death and elevate
oxidative stress in neural progenitor cells through
the activation of ERK signaling pathway (28).
Several lines of evidence suggest that plant-
derived flavonoids have many biological and
pharmacological effects such as anti-oxidative,
anti-inflammatory, and anti-cancer effects.
Quercetin is a polyphenol with phenolic hydroxyl
groups, prevents free radical-induced cytotoxicity,
and has strong antioxidant effects against
oxidative stress (18, 19, 24). It has been shown
to reduce cell proliferation by inducing apoptosis
and cell cycle arrest in many cells (29). Quercetin
exerts its neuroprotective effect through
enhancing glyoxalase-1 functions in SH-SY5Y
cells under chronic high glucose treatment, which
may be mediated by stimulation of Nrf2/ARE
pathway (30).

In the current study, the effects of quercetin on
SH-SY5Y cells were tested using various doses
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(0.1 uM, 1 uM and 10 uM) for 24 hours. It was
observed that cell viability increased at 0.1 and 1
UM doses of quercetin compared to the control,
while a significant decrease in cell viability was
observed at 10 pM. Therefore, 0.1 and 1 pM
doses of quercetin were used in subsequent
experiments in our study. The results of our study
revealed a significant reduction in MG-induced
loss of cell viability when 0.1 and 1 uyM quercetin
was added to the culture medium. In addition,
morphological changes were observed to be
quite low in the 0.1 and 1 pyM quercetin added
groups compared to the MG added group, which
supported the hypothesis that quercetin had
protective effects against MG toxicity. Related to
these findings, there are some conflicting results
in the literature reporting the effects of various
doses of quercetin on cell viability. For example,
Ossola et al. found that while 10, 50 and 100 yM
quercetin increased cell viability in SH-SY5Y cells
through 6 hours, depending on the concentration,
treatment of the cells with 100 uM quercetin for
24 hours caused cytotoxicity (31). Similarly, Liu et
al. have demonstrated neuroprotective effects of
guercetin against HG-induced neuronal damages
in SH-SY5Y cells at 0.1-50 uM, with best effect at
10uyM (30). However, in a recent study
conducted by Pakrashi et al., it has been
reported that pre-treatment of SH-SY5Y cells with
50 nM quercetin not only displayed significant
increase in cell viability but also exhibited
reduction in cell toxicity (17). These studies in the
literature support that quercetin may have a dual
effect depending on the dose and time used in
the experiments.

Previous studies have revealed that quercetin
exhibits strong antioxidant activity against free
radical-mediated cellular damage by maintaining
oxidative balance. In the present study, MG-
induced ROS formation and TOS levels were
decreased by quercetin treatment suggesting that
quercetin successfully reduced oxidative stress
and cellular damage. In addition to demonstrating
the antioxidant properties, we hypothesized that
guercetin may contribute to the protection of SH-
SY5Y cells from MG-induced apoptosis. To
determine whether quercetin can reduce cell
apoptosis by suppressing oxidative stress, we
investigated apoptotic morphological features
with nuclear Hoechst 33258 staining. We
observed that quercetin significantly alleviated
the apoptotic cell death in MG treated cells.
Consistent with the findings in our study,
qguercetin has been shown to significantly
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scavenge rotenone-induced ROS generation
using DCFDA fluorescent dye in SH-SY5Y cells
(19). Similarly, in a recent study, Bao et al.
suggested that quercetin can inhibit ROS and
lipid peroxide production and reduce apoptosis
by increasing Bcl-2 and decreasing Bax
expressions in H,O,-induced PC-12 cells (32).
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COVID-19 pandemisi doneminde Ege Universitesi Tip Fakiiltesi 3. ,4. ve 5. Sinif
ogrencilerinin beslenme aligkanliklari degisiminin incelenmesi

Investigation of the nutritional habit changes of the 3rd, 4th and 5th grade Ege
University Medical Faculty students' during the COVID-19 Pandemic
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Amag: COVID-19 pandemisi tim dinyada cgesitli kisitlamalarin oldugu bir slre¢ yaratmistir.
Tarkiye'de de salginin kontroli hedeflenerek evde kalmaya yonelik giindeme gelen kisitlamalar
insanlarin hayat tarzini (beslenme, fiziksel aktivite, stres) etkilemistir. Bu arastirmada tip 6drencilerinin
pandemi 6ncesi ve sirasinda beslenme dizenlerindeki degisikliklerin arastirimasi amaglanmistir.

Gereg ve Yontem: Bu kesitsel arastirma Ege Universitesi Tip Fakiiltesinde gergeklestiriimistir.
Fakultede 18-30 yaslari arasindaki 3., 4. ve 5. sinif 1175 8gdrenciden hesaplanan érneklem sayisina
gbre 294 gonulli 6grenci 6rneklemi olusturmustur. Online olarak doldurulan veri toplama formunda
sosyodemografik 6zellikler, saglik durumu, pandemi Oncesi ve sirasindaki stres, uyku, istah, kilo,
fiziksel aktivitelerindeki degisim sorgulanmistir. Beslenme aliskanliklarinin degerlendirilebilmesi igin
Akdeniz Diyeti Baglilik Olgegi (MEDAS) kullaniimistir.

Bulgular: Calismaya katilan 294 égrencinin %60,9'u kadin, %39,1’i erkektir. Ogrencilerin %53,1’inde
Viicut Kitle indeksi'nde (VKI) artma, %32,7’sinde azalma oldugu belirlenmistir. Katilimci égrencilerin
ortalama VKI'i, pandemi éncesi 22,49+3,27 ve pandemi sirasi 22,86+3,44 olarak hesaplanmistir.
Pandemi dncesi VKIi ile pandemi sirasi VKI arasinda istatistiksel fark mevcuttur (t:-3,270, p<0,001).
MEDAS 6l¢ek puanlari ortalamalari ise pandemi éncesi 6,52+2,27 ve pandemi sirasi 7,18+2,42 olarak
belirlenmistir (t:-5,093, p<0,001). Ogrencilerin zeytinyadi, sebze, meyve, balik, findik tiiketimleri
pandemi sirasinda anlamli bir degisim gdstermigtir.

Sonug: COVID-19 pandemisinin tip égrencilerinin yasam tarzi, beslenme ve VKi degisimleri (izerinde
yarattigi olumsuz etkinin 6nline gecilebilmesi icin; hikimetler ve ylksekdgretim kurumlarinin
ogrencilerin gidalara erisimini iyilestirmek, gelecekteki salginlara ydnelik butce degisiklikleri yapmak
gibi 6nlemler almasi gerekmektedir.

Anahtar Soézciikler: COVID-19, beslenme, akdeniz diyeti, karantina, 6grenci.

ABSTRACT

Aim: The COVID-19 pandemic led to various restrictions all over the world. In Tiirkiye, stay-at-home
restrictions to control the epidemic affected people's lifestyles (nutrition, physical activity and stress).
This study aimed at investigating the changes in medical students’ nutritional habits before and during
the pandemic.

Materials and Methods: This cross-sectional study carried out in Faculty of Medicine at Ege
University.
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Sample was calculated 294 volunteer students from 1175 students in the 3rd, 4th and 5th years
between the ages of 18-30. In the online data collection form, participants answered the questions
about stress, appetite, weight, and physical activity. The Mediterranean Diet Adherence Scale

(MEDAS) was used to evaluate nutritional habits.

Results: Of the students, 60.9% were female and 39.1% were male. It was determined that 53.1% of
the students had an increase in Body Mass Index (BMI), while 32.7% had a decrease. The average
BMI of the students was calculated as 22.49+3.27 before the pandemic and 22.86+3.44 during the
pandemic. There is a statistical difference in BMI before and during the pandemic (t:-3,270, p<0.001).
The average MEDAS scale scores were determined as 6.52+2.27 before the pandemic and 7.18+2.42
during the pandemic (t:-5.093, p<0.001). Students' consumption of olive oil, vegetables, fruits, fish and
nuts showed a significant change during the pandemic.

Conclusion: Government and universities should take measures such as improving student access to
food and making budget changes for future epidemics in order to prevent the negative impacts on the

medical students.

Keywords: COVID-19, nutrition, mediterranean diet, quarantine, student.

GiRIS
Tuarkiye'de ilk resmi COVID-19 vakasi 10 Mart
2020°’de  bildiriimistir.  Pandemiyle  beraber

dinyada salginin kontroli igin g¢esitli dnlemler
alinmis ve birgok Ulkede karantina ilan edilmistir.
Tarkiye'de de salginin kontrol edilmesi igin evde
kalmaya ydnelik Onlemler gindeme gelmistir.
Oncelikle 65 yas Ustii ve 20 yas alti igin evde
kalma uygulamasi getirilmis, sonrasinda toplu
karantinalar baglamistir. 16 Mart 2020’de Ulke
genelinde okullar kapatilip uzaktan egitime gegis
yapimistir (1). Boylece 06zellikle Universite
ogrencilerinin yasadigi sehirler, kaldiklari yerler

de degismistir. Karantina uygulamalarinin
baslamasi, okullarin kapanmasi, igyerlerinin
kapanmasi veya evde c¢alismaya yodnelmesi,

toplu bulunan alanlarin kapatiimasi, marketlere
ulasim zorlugu sosyal hayatt ve gunlik
aliskanlklari da etkilemistir. Karantina sirasinda
insanlar evde daha fazla zaman gegirmistir ve
oturmaya ayirdiklari slreyi artirarak yasam
tarzlarini degistirmislerdir. Bu durum kismen
cesitli fiziksel aktivite turlerinin
gerceklestirilebilecegdi ortamlara getirilen
kisittamalar, yasaklar ve  kapanmalardan
kaynaklanmistir. Pandemi sirasinda ylzme
havuzlari, spor salonlari kapatimistir. Sosyal
hayatin ugradigi degisim; beslenme
aliskanhklarini, fiziksel aktivite dizeylerini,
tlketici davraniglarini, egitim-6gretim
yontemlerini  ve gundelk yasami  hizla
degistirmigtir.

COVID-19 pandemisi ve karantina, hayatin her
alaninda ve her vyastan insanin yasam
aliskanhklarinda dedgisikliklere yol agsa da bu
degisikliklerden 6zellikle gencler etkilenmistir.
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Pandemiden &énce de universite oAgrencilerinin
yetersiz beslenme ve fiziksel aktivite agisindan

oldukga savunmasiz bir  grup oldugu
vurgulanmaktadir. Pandemi, diyet kalitesi ve
aliskanliklarindaki degisikliklerle birlikte

istenmeyen kilo degisikliklerine de yol agmistir.
Arastirmalar, pandemi sirasinda égrencilerin en
az %20-%30'unun kilo aldigini géstermistir (2).

Tip 6grencilerinin diger alanlardaki 6grencilere ve
ayni yastaki genel nilfusa kiyasla daha fazla
stres etkenine maruz kaldiklari g6z o6nune
alinmalidir. Bir meta-analizin sonucuna goére tip
Ogrencilerinde yeme bozuklugu sikhgr %17,35
(%95 GA %14,15-21,10) olarak bildirilmistir.

Ayrica  batii  olmayan  kdltarlerdeki  tip
Ogrencilerinde, batih kultirlerdeki 6grencilere
kiyasla yeme bozuklugunun daha ylksek

prevalansta oldugu belirlenmistir (3).

COVID-19 pandemisi sirasinda enfeksiyondan
korunmak ve bagisikhdi desteklemek icin bazi
kosullar vardir. Yeterli ve dengeli beslenmek,
egzersiz yapmak, VKi'ni saghkli  sinirlar
araliginda tutmak, yeterli ve Kkaliteli uyumak,
sigara ve alkolden kacinmak ve stresten uzak
durmak bu kosullar arasindadir (4). Son
arastirmalar insanlarin karantina sirecinde stres,
korku ve hayal kirikligi  deneyimledigini
gOstermistir (5). Stres, insanlarin rahatlamak igin
asiri  yemek yemesine, Ozellikle seker ve
karbonhidrat  acisindan  zengin  yemeklere
ybnelmesine yol agmaktadir (6).

COVID-19 pandemisi surecinde Turkiye’de 18
yas Uzeri bireylerde gerceklestirilien beslenme
aliskanhdina dair degisimin arastinldigr bir
aragtirmaya goére: Katilimcilarin ~ %69,7’sinin
sevdigi gidalari daha fazla tukettidi, %70,4’Gnln
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yemeklerden sonra atistirma sikhginin arttig,
%74,8'inin gcay ve kahve, %65,1’inin sekerli gida,
%68,9’unun unlu mamul ve %67,9unun meyve
tiketiminin arttid1  belirlenmistir. Katihmcilarin
%54,1’inin, kadinlarin %56,3'Gnln, erkeklerin ise
%48, 1’inin inaktif oldugu belirlenmistir (7).
Pandemi 6nlemleriyle beraber degisen beslenme
aliskanliklari ve sosyal hayat; COVID-19 ile
muicadele eden saglik c¢alisanlarinin ve tip
faklltesi  Ogrencilerinin  hayatini  etkilemistir.
Ayrica Ulkemizde tip 6grencilerinin beslenme ve
fiziksel aktivitesinin COVID-19 salgini nedeniyle
nasil degistigine dair arastirma eksikligi vardir.
Bu calisma beslenmenin ve fiziksel aktivitenin
toplum sagligindaki énemini bilen ve bu konuda
egitim goren tip fakiltesi 6grencilerinin, pandemi
oncesi ve pandemi sirasindaki beslenme
dizenlerindeki degisikliklerin arastiriimasi
amaciyla planlanmistir.

GEREG ve YONTEM

Bu kesitsel arastirma Ege Universitesi Tip
Fakultesinde yurattlmastar. Arastirmanin
evrenini 18-30 yaslar arasindaki ayni fakultede
o6grenim goren 3., 4., 5. Sinifa devam eden
gonalla 6grenciler olusturmaktadir. Bu siniflarda
toplam 1175 o6grenci okumaktadir (380 kisi 3.
sinif, 403 kisi 4. sinif ve 392 kisi 5. sinif). Bu
arastirmada gereken en kugik 6rnek buyudkligu
EPl.Info 6.0 istatistik programinda, bilinmeyen
siklik %50, %95 hata payr ve %95 glven
araliginda en az 290 kisi olarak hesaplanmigtir.
Ogrenciler olasiliksiz 6rnekleme ydntemi ile
calismaya davet edilmistir. Eylul 2021- Haziran
2022 arasinda veri toplama formunu uygun

sekilde tamamlayan 294 d&grenci calisma
kapsamina alinmistir.

Anket formu, arastirma ekibi tarafindan
hazirlanmis ve Google Doc uygulamasi

Uzerinden gonulli  katilimcilara  sunulmustur.
Anket 5 bélimden olugmaktadir: 1- Kisisel veriler
(yas, cinsiyet, boy, pandemi éncesi ve sirasindaki
kilo, kronik hastalik, dlzenli kullanilan ilag,
yasanilan yer ve birlikte yasanilan Kisiler,
sosyoekonomik Ozellikler, c¢alhsma durumu,
COVID-19 ge¢misi sorgulanmistir.), 2- Pandemi
oncesindeki beslenme aliskanliklarinin
degerlendiriimesi, 3- Pandemi sirasindaki
beslenme aligskanliklarinin degerlendiriimesi, 4-
Yasam tarzina yoOnelik sorular (sigara, alkol,
takviye gida kullanim aligkanlklari, uyku, fiziksel
aktivite sorgulanmistir.), 5- Ozdegerlendirme
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(Katilimcinin  stres, istah, kilo, fiziksel aktivite
degisimi algilari yer almistir.).

Beslenme aliskanliklarinin degerlendirilebilmesi
icin Akdeniz Diyeti Baglihk Olgegi (MEDAS)
kullaniimigtir. TUrkgeye uyarlanmasi gegerlilik ve
guvenilirligi galismasi, Pehlivanoglu, Balcioglu ve
Unliioglu tarafindan 2019 yilinda
gerceklestiriimistir  (8). Kullanilan  MEDAS
Olceginde, katihmcilar her biri 1 puan olan 14
soruluk bir anket ile degerlendirilir. Calismanin
amaci pandemi doénemindeki degisimi
sorgulamak oldugundan, MEDAS kriterleri
COVID-19 pandemisi 6ncesi ve sirasl olarak
sorgulanmigtir. Arastirmanin bagimh degiskenleri
VKi  degisimi ve beslenme aliskanliginin
degisimidir. VKI hesabi icin 6grencilerin boyu ve
pandemi dncesi ve sirasindaki kilolari 6z-bildirim
olarak alinmistir.

istatistik degerlendirmede verilerin analizi icin
Statistical Package for Social Sciences (SPSS),
v23.0 (IBM SPSS Statistics, Armonk, NY) paket
programi kullaniimistir. VKi ve Akdeniz diyetine
uyumdaki  degisiklikler Uzerine kategorilerin
olusturulabilmesi igin, Python programlama dili
surim 3.8.9, Pandas paketi sirim 1.4
kullaniimistir. Siniflama; degisim yok, artma var,
azalma var seklinde ¢ kategori seklinde
yapilmistir. Ogrencilerin pandemi éncesi ve
pandemi sirasi  VKi  degisim  (degisme
yok/artig/azalig) ve MEDAS puanlarindaki
degisim (degisme yok/artis/azalis) bagimh
degisken olarak alinmigtir. Ogrencilerin
sosyodemografik 6zellikleri, yasam sekilleri ve
O0zdegerlendirmeleri bagimsiz degiskenleri ile
bagimh degiskenler arasindaki iligki ki-kare
analizi ile degerlendirilmistir. VKI degisim miktari,
dgrencilerin pandemi éncesi VKi’den pandemi
sirasindaki VKIi degeri cikarilarak elde edilmistir.
VKIi degisim miktarina etki eden 6zellikler lineer

regresyon analizi ile degerlendirilmigtir.
istatistiksel anlamhlik dizeyi, p<0.05 olarak
alinmigtir.

Veri toplama sureci Helsinki bildirgesi ilkelerine
uygun olarak surdirilmustir. Ege Universitesi
Kisisel Verilerin Korunmasi ve Islenmesi
Hakkinda Aydinlatma Metni ve 6698 sayili Kigisel
Verilerin Korunmasi Kanunu ankete baglamadan
Once katilimcilar tarafindan okunmus ve
Aydinlatma Metni’'nde belirtlen amag ve ilkeler
kapsaminda kigisel verilerin islenmesi ve
aktariimasi katilimcilar tarafindan onaylanmistir.
Ayrica Ege Universitesi Tibbi Arastirmalar Etik
Kurulundan onay alinmis (Onay Karari 21-8T/18,
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03.09.2021) ve Ege Universitesi Tip Fakiiltesi
Dekanligi arastirmaya izin vermistir.

BULGULAR

Calismaya katilan 294 6grencinin %60,9’'u kadin,
%39,1'i erkektir. Ogrencilerin %27,9'u 3.sinif,
%25,2'si  4.sinif, %46,9u ise  5.siniftir.
Ogrencilerin  %1,7’sinin  kronik hastaligi olup
%4,1’i ilag kullanmaktadir. Calismaya katilanlarin
%29,9'u aile evinde, %44,2'si 6grenci evinde,
%25,9'u  yurtta yasamaktadir.  Ogrencilerin
%34,7’si aileleriyle, %40,1’i arkadaslariyla, %5,1’i
partneriyle beraber vyasarken %Z20,1’i yalniz
yasamaktadir. Ogrencilerin %34,7’si COVID-19
gecirmistir.  Ogrencilerin ~ %33,7'si  sigara
kullanmakta, %66’s1 ise alkol tiuketmektedir.
Ogrencilerin  tanimlayici  6zellikleri ve bu
ozelliklerinin dagihmi Tablo-1'de gérilmektedir.

Pandemi o6ncesi VKi degerleri ile MEDAS
puanlari arasinda anlamli  bir korelasyon
saptanmamisken, pandemi sirasindaki  VKi
degerleri ile MEDAS puanlari arasinda
istatistiksel olarak anlamli, zayif bir korelasyon
saptanmistir  (Pearson Correlation: 0.0235,
p<0.001).

Katihmci égrencilerin  ortalama VKIi, pandemi
oOncesi 22,49+3,27 ve pandemi siras| 22,8613,44
olarak hesaplanmistir. iki bagimli degiskende t-
testi analizine gére pandemi o©ncesi VKI ile
pandemi sirasi arasinda istatistiksel fark
mevcuttur ( t: -3,270, p: 0,001). Pandemi 6ncesi
ve sirasi VKi degisimi ile dgrencilerin dzellikleri
degerlendirildiginde Tablo-2'de goruldugli gibi
siniflara, sosyoekonomik durum algisina, sigara
kullanimina, alkol tiiketimine, pandemi esnasinda
takviye gida kullanimina, uyku dizenine, istah
degisimine, stres varligina, spor yapma
durumuna goére iligki belirlenmistir: 4. siniflarda
diger siniflara gére daha fazla azalma ortaya
cikmistir. Sosyoekonomik durumunu kétu olarak
nitelendirenlerin  VKi'leri daha fazla artis
géstermistir. Sigara kullananlarin VKi'de daha
fazla artis olmustur. Sigara tiketimini azaltanlarin
VKi artisi daha fazla olmustur. Alkol tiiketenlerin
VKi artisi daha fazla olmustur. COVID-19
pandemisi sirasinda takviye gida alanlar daha
fazla VKi artig géstermistir. Yedi saatten az
uyuyan grupta VKIi daha fazla artis gostermistir.
Spor yapmayanlarda VKi artisi daha fazla
olmustur. COVID-19 pandemisi déneminde stres
diizeyinde artis olan grubun VKi’de daha fazla
artis olmustur. COVID-19 pandemisi doneminde
istah dlizeyinde artis olmasi VKIi artigini
etkilemistir. COVID-19 pandemisi ddneminde
kilosunda artis olanlarin bu artigtan memnun
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olmadiklari saptanmistir. COVID-19 pandemisi
doéneminde daha sagliksiz beslendigini
disinenlerin VKI artisi daha fazla olmustur.
COVID-19 pandemisi déneminde fiziksel aktivite
dizeyindeki degisimden memnun olmayanlarda
VKi artisi daha fazla olmustur.

Ogrencilerin MEDAS &lgek puanlari ortalamalari,
pandemi Oncesi 6,52+2,27 ve pandemi sirasi

7,18+2,42 olarak belirlenmistir. iki bagimli
degiskende t-testi analizine gore
degerlendirildiginde, pandemi 6ncesi MEDAS

puani ile pandemi sirasi arasinda istatistiksel fark
mevcuttur (t: -5,093, p:0,000).

Tablo-3'te 6grencilerin beslenme aligkanligindaki
degisimi  etkileyen faktérler  gérilmektedir.
Pandemi sirecinde cinsiyetten bagimsiz olarak
Akdeniz diyetine uyumda artis vardir. Yalniz

yasayanlarin diyete uyumunda artis
goérilmektedir.  Alkol  kullanan  &égrencilerin
Akdeniz  diyetine uyum puani  artmistir.
Pandemideki fiziksel aktivite dizeyinin

degisiminden memnun olan égrencilerin Akdeniz
diyetine uyumlari artmistir. Tablo-3'e gobre
pandemide daha saglikh beslendigini ifade
edenlerin Akdeniz diyetine uyumu artmistir.
Ogrencilerin  pandemi ©ncesi ve sirasi baz
besinleri haftada 3’ten fazla tuketme sikhgi
Tablo-4'te verilmistir. Ogrencilerin  zeytinyagi,
sebze, meyve, balik/deniz Urlnu, sekerli icecek,
tath/hamur isi ve findik/fistik tiketimi pandemi
sirasinda 6ncesine gdre artmigtir. Sekerli icecek
tiketimi %50,0’dan %58,8’e yukselirken tath veya
hamur isi  tiketimi  %47,3'ten  %53,7'ye
yukselmistir. Pandemi sirasi ve dncesi arasindaki
en fazla artis ise %11,2 ile sebze tiketiminde
olmustur. Kirmizi et tlketimi pandemi 6ncesinde
%68,4 iken pandemi sirasinda %67,77 ye
dismustir. Bakliyat tiketimleri ise pandemi
Oncesinde %64,3 iken pandemi sirasinda
%61,6'yva gerilemistir. Pandemi 6ncesi ve
sirasindaki besin tiketimleri karsilastiriimistir.
Gergeklestirilen McNemar testi sonucuna gore
Odrencilerin zeytinyadi, sebze, meyve, balik,
findik tlketimleri pandemi sirasinda anlamli bir
degdisim gostermistir.

Tablo-5e goére pandemi 6ncesi ve sirasi VKi
degisim miktari badimh degisken olarak
alindiginda, o6grencilerin sosyodemografik
Ozellikleri, yagam sekilleri ve 6z degerlendirmeleri
bagimsiz degiskenleri arasindaki iligki lineer
regresyon analizinde su sekilde sonu¢ vermistir:
Sigara kullanan katilmcilardaki degisim ve
pandemide istah degisimi olmasi ile VKI degisimi
arasinda iliski oldugu saptanmistir.
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Tablo-1. Ogrencilerin tanimlayici ézelliklerinin dagilimi.

Degiskenler n %
3 82 27,9
Sinif 4 74 25,2
5 138 46,9
A Kadin 179 60,9
Cinsiyet Erkek 115 39,1
. Var 5 1,7
Kronik Hastalik Yok 589 98,3
i Var 12 4,1
llag Yok 282 95,9
Kotu 22 7.5
Ekonomik Durum Algisi Orta 196 66,7
lyi 76 25,9
Aile 102 34,7
- - Arkadas 118 40,1
Birlikte Yasanilan Kisiler Partner 15 51
Yalniz 59 20,1
Aile evi 88 29,9
Pandemi Esnasinda Yasanilan Yer Ogrenci evi 130 44,2
Yurt 76 25,9
Calisiyor 18 6,1
Calisma Durumu Calismiyor 276 93,9
. Gegirmis 102 34,7
COVID-19 Gegmisi Gegirmemis 192 65.3
Total 294 100,0
: Var 99 33,7
Sigara Kullanimi Yok 195 66.3
Artmis 40 13,6
Azalmis 15 51
. S Degismemis 7 26,2
Sigara Kullananlardaki Degisim Birakmis 20 68
Baslamis 10 3,4
Yanitsiz 132 44,9
Var 194 66,0
Alkol Kullanimi Yok 100 340
Artmis 67 22,8
Azalmis 56 19,0
SN Degismemis 86 29,3
Alkol Kullananlardaki Degisim Birakmis 16 54
Baslamis 8 2,7
Yanitsiz 61 20,7
-- . . Yok 174 59,2
COVID-19 Oncesi Takviye Gida Kullanimi var 120 208
. Yok 121 41,2
COVID-19 Sirasi Takviye Gida Kullanimi Var 173 588
. <7 165 56,1
COVID-19 Oncesi Uyku (saat/giin) 7-9 119 40,5
>9 10 3,4
<7 66 225
COVID-19 Sirasi Uyku (saat/giin) 7-9 141 48,1
>9 86 29,3
Yapmiyormus 152 51,7
-- . 1-2 Gln 87 29,6
COVID-19 Oncesi Spor (/hafta) 3-4 Gin a4 150
>5 Gin 11 3,7
Yapmiyormus 117 39,8
1-2 Gin 80 27,2
COVID-19 Sirasi Spor (/hafta) 3-4 Gin 68 231
>5 Gin 29 9,9
Artmis 189 64,3
Stres Diizeyindeki Degisim Azalmis 38 12,9
Degismemis 67 22,8
. Artmig 147 50,0
Istah Diizeyindeki Degisim Azalmig 49 16,7
Degismemis 98 33,3
Memnun 130 44,2
Kilodaki Degisim Memnun Degil 113 38,4
Degismemis 51 17,3
. Daha Saglikh 115 39,1
Beslenmedeki Degisim Ozdegerlendirme Daha Sagliksiz 112 38,1
Degismedi 67 22,8
Memnun 120 40,8
Fiziksel Aktivite Diizeyindeki Degisim Memnun Degil 111 37,8
Degismemis 63 214
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Tablo-2. Ogrencilerin pandemi siirecinde gdzlemlenen VKI degisimlerini etkileyen 6zellikler.

VKI Degigimi Ki-kare,
Degisim yok Artmig Azalmig p
3 n%) 9 (%11,0) 49 (%509,8) 24 (%29,3) ;l)gblggs
Sinif 4 n®)  8(%10,8) 32 (%43,2) 34 (%45,9)
5 nN%) 25 (%18.1) 75 (%54,3) 38 (%27.5)
Kadin n®) 27 (%15,1) 91 (%50,8) 61 (%34,1) 0,915
Cinsiyet Erkek n©) 15 (%13,0) 65 (%56,5) 35 (%30,4) p=0,633
Var n(%) 0 (%0,0) 4 (%80,0) 1 (%20,0) 1,672
Kronik Hastalik Yok n) 42 (%14,5%) 152 ws2,6) 00 (%32.9) p=0,434
_ Var n®) 2 (%16,7) 8 (%666,7) 2 (%16,7) 1,465
llag Yok n(%) 40 (%14,2) 148 (w52,5) 04 (%33.9) p=0,481
Kotii n%) 0 (%0,0) 20 (%90,9) 2 (%9,1) [1)2’07 u
Ekonomik Orta n(%) 24 (%12,2) 102 (%52,0) 70 (%35,7)
Durum Algisi ) 24 (%31.6)
Iyi n (%) 18 (%23,7) 34 (%44,7) 5%
Aile n@®) 17 (%16,7) 51 (%50,0) 34 (%33,3) 2,224
. Arkadas n(%) 13 (%11,0) 66 (%55,9) 39 (%33,1) p=0,898
Birlikte Yasanilan Partner n%) 3 (%200) 8 (%53,3) 4 (%26,7)
Kisiler 19 (%32,2)
Yalniz n (%) 9 (%15,3) 31 (%52,5) '
Aile evi n(%) 18 (%20,5) 40 (%45,5) 30 (%34,1) 5,208
Pandemi Esnasinda Ogrenci evi n (%) 16 (%12,3) 71 (%54,6) 43 (%33,1) p=0,267
0,
Yasanilan Yer vurt n (%) 8 (%10,5) 45 (%59,2) 23 (%30,3)
Calisiyor n(®) 0 (%0,0) 14 (%77,8) 4 (%22,2) 5,586
0,
CGalgma Durumu Calismiyor n (%) 42 (%15,2) 142 (%51,4) 92 (%33,3) p=0,067
Gegirmis n@®) 12 (%11,8) 60 (%58,8) 30 (%29,4) 2,175
- isi 0,
COVID-19 Gegmisi o cimemis n%) 30 (%15,6) 96 (%50,0) 66 (%34,4) p=0,337
Var nN%) 12 (%12,1) 63 (%63,6) 24 (%24,2) 080 2
Sigara Kullanimi 72 (%36,9) p=t
Yok n (%) 30 (%15,4) 93 (%47,7) 030
Artmis N%)  4(%10,0) 22 (%55,0) 14 (%35,0) ;207 gis
Sigara Azalmig n (%) 0 (%0,0) 10 (%66,7) 5 (%33,3)
Kullananlardaki Degismemis n (%) 21 (%27,3) 39 (%50,6) 17 (%22,1)
Degisim Birakmis n(%) 4 (%20,0) 12 (%60,0) 4 (%20,0)
0,
Baslamis n%) 0 (%0,0) 9 (%90,0) 1(%10.0)
Var N%) 26 (%13,4) 113 (%58,2) 55 (%28,4) 6,436
p=0,040
Alkol Kullanimi 41 (%41,0)
Yok n (%) 16 (%16,0) 43 (%43,0) ot
Artmis n®) 6 (%9,0) 46 (%68,7) 15 (%22,4) 12,854
Alkol Azalmis n (%) 6 (%10,7) 29 (%51,8) 21 (%37,5) p=0,117
Kullananlardaki Degismemis n (%) 19 (%22,1) 40 (%46,5) 27 (%31,4)
Degigim Birakmis n®)  1(%6,3) 10 (%62,5) 5 (%31,3)
Baslamis nN%) 2 (%250) 4 (%50,0) 2 (%25,0)
COVID-19 Oncesi Yok n(%) 24 (%13,8) 86 (%649,4) 64 (%36,8) 3,360
Takviye Gida
Kullanimi Var n%) 18 (%150) 70 (%58,3) 32 (%26,7) p=0,186
COVID-19 S 8,540
19 Siras Yok n®) 22 (%18,2) 52 (%43,0) 47 (%38,8) 014
Takviye Gida 49 (%28,3) i
Kullanimi Var n (%) 20 (%11,6) 104 (%60,1) 0cS,
) <7 n%) 24 (%14,5) 93 (%56,4) 48 (%29,1) 6,697
COVID-19 Oncesi 7-9 n(%) 18 (%15,1) 55 (9646,2) 46 (%38,7) p=0,153
Uyku (saat/giin) >9 n (%) 0 (%0,0) 8 (%80,0) 2 (%20,0)
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11,379

<7 n%) 12 (%18.2) 38 (%57,6) 16(%24,2) YN
COVID-19 Sirasi =L,
5 79 n®) 25 (%17.7) 64 (%45,4) 52 (%36,9)
Uyku (saat/giin) 28 (%32.6)
>9 n%) 5 (%5,8) 53 (%61,6) '
10 & . Yapmiyormus n (%) 21 (%13,8) 70 (%46,1) 61 (%40,1) 11,162
go(}/ru(alhgtg)nces: 1-2 Giin n%) 13 (%14.9) 49 (%56.3) 25 (%28.7) p=0,083
P 3-4 Gin N%)  6(%13,6) 31 (%70.5) 7 (%15,9)
0,
>5 Giin n%) 2 (%182) 6 (%54,5) 3 (%27.3)
Yapmiyormus  n (%) 18 (%154) 73 (%62,4) 26 (%22,2) ﬁi’os%l
COVID-19 Sirasi 1-2 Giin n%) 16 (%20,0) 43 (%53,8) 21 (%26,3)
Spor (/hafta) 3-4 Gin n%) 4 (%5,9) 29 (%42.6) 35 (%51,5)
) 14 (%48,3)
>5 Giin N%)  4(%13,8) 11 (%37.9) '
Artmis n%) 20 (%10,6) 111 (%58,7) 58 (%30,7) ézbzéoz
gggi: i?:zey'"de"' Azalmig n%)  5(%13,2) 13 (%34,2) 20 (%52,6)
0,
Degismemis nN%) 17 (%254) 32 (%47,8) 18 (%26,9)
_ Artmis n©) 11 (%7,5) 100 (%74,1) 27 (%18,4) 7%1381
istah Diizeyindeki . . . . p=0.
Degisim Azalmis n (O/o) 3 (/((1)6,1) 12 (OA)24,5) 34 g/069,4)
Degismenis n®%) 28 (%28,6) 35 (%35.7) 35(%35,7)
Memnun n%) 10 (%7.7) 45 (%34,6) 75 (%57,7) ;ig’ggi
Kilodaki Degisim Memnun Degil  n (%) 6 (%53) 96 (%85,0) 11 (%9,7)
0,
Degismenmis n%) 26 (%51,0) 15 (%29.4) 10 (%19,6)
DahaSaglkli  n(%) 14 (%12,2) 37 (%32,2) 64 (%55,7) 99'07 ggl
Beslenmedeki Daha p=5,
Degisim e 1y N%) 6 (%5,4) 94 (%83,9) 12 (%10,7)
Ozdegerlendirme 9 20 (%29,9)
Degismedi N%) 22 (%32.8) 25 (%37,3) 629,
32,362
Fiziksel Aktivite Memnun n (%) 11 (%9,2) 54 (%45,0) 55 (%45,8) p=0,001
Diizeyindeki Memnun Degil n (%) 14 (%12,6) 77 (%69,4) 20 (%18,0)
Degisim Degismemis n (%) 17 (%27,0) 25 (%39,7) 21 (%33,3)
Tablo-3. Ogrencilerin beslenme aliskanligindaki degisimi etkileyen faktérler
MEDAS puaninda degisim Ki-kare,
Degisim yok Artis var Azalig var p
3 n%) 27 (%32,9) 31 (%37.8) 24 (%29,3) 0,797
Sinf 4 n%) 22 (%297) 32 (%432) 20 (%27.0) p=0,93
38 (%27.5)
5 N%) 40 (%29,0) 60 (%43,5)
o Kadin n®%) 56 (%31,3) 76 (%42,5) 47 (%26,3) 0,635
Cinsiyet Erkek n®%) 33 (%287) 47 Wa0,9) 320304 4708
Var N 2 (%40,0) 2 (%40,0) 1 (%20,0) 0,277
Kronik Hastalik Yok n() 87 (%30,1) 121 (%41,9) 1 (%28.0) p=0,871
_ Var n%) 3 (%250) 4 (%33,3) 5 (%41,7) 1,182
llag Yok n%) 86 (%30,5) 110 (wa2,2) (7 (27.8) 0554
Kot n%) 6 (%27.3) 10 (%45,5) 6 (%27,3) 0,673
Ekonomik Orta n(%) 58 (%29,6) 84 (%42,9) 54 (%27,6) p=0,955
Durum Algisi iyi n (%) 25 (%32,9) 29 (%38,2) 22 (%28,9)
Aile n®) 37 (%36,3) 36 (%35,3) 29 (%284) 9,437
Birlikte Yagamilan Arkadas N%) 34 (%288) 53 (%44,9)  31(%26,3)  p=0,132
Kisiler Partner N  1(%67) 6 (%40,0) 8 (%53,3)
Yalniz n®) 17 (%288) 28 (%47,5) 14 (%23,7)
Pandemi Esnasinda Aile evi n (%) 31 (%35,2) 30 (%34,1) 27 (%30,7) 5,605
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Yasanilan Yer Ogrenci evi n (%) 41 (%31,5) 54 (%41,5) 35 (%26,9) p=0,233
Yurt n®%) 17 (%22,4) 39 (%51,3) 20 (%26,3)
Caligiyor n®%)  4(%22,2) 8 (%44,4) 6 (%33,3) 0,645
Galisma Durumu Calismiyor n(%) 85 (%30,8) 115 (%41,7) 76 (%27,5) p=0,724
Gegirmis n®%) 27 (%26,5) 46 (%45,1) 29 (%28,4) 1,159
COVID-19 Gegmisi Gegirmenis n%) 62 (%323) 77 (%40,1) 53 (%27,6) p=0,560
Var n®) 30 (%30,3) 40 (40,4) 29 (%29,3) 0,178
Sigara Kullanimi Yok n (%) 59 (%30,3) 83 (%42,6) 53 (%27,2) p=0,915
Artmig n®%) 15 (%37,5) 17 (%42,5) 8 (%20,0) 5,252
Sinara Azalmis n(%) 5 (%33,3) 7 (%46,7) 3 (%620,0) p=0,730
Klﬁlananlar daki Degismemis n®%) 18 (%23,4) 38 (%49,4) 21 (%27,3)
Dediisiin Birakmis n(%)  6(%30,0) 7 (%35,0) 7 (%35,0)
gls Baslamis n(%) 2 (%20,0) 4 (%40,0) 4 (%40,0)
Var n(®%) 55 (%28,4) 86 (%44,3) 53 (%27,3) 1,610
Alkol Kullanimi Yok n(%) 34 (%34,0) 37 (%37,0) 29 (%29,0) p=0,447
Artmis n®%) 18 (%26,9) 30 (%44,8) 19 (%28,4) 8,685
Alkol Azalmig n%) 18 (%32,1) 24 (%42,9) 14 (%25,0) p=0,370
Kullananlardaki Degismemis n®%) 22 (%25,6) 42 (%48,8) 22 (%25,6)
Dodieion Birakmis n®%) 4 (%25,0) 7 (%43,8) 5 (%31,3)
als Baslamis n(%)  3(%37,5) 0 (%0,0) 5 (%62,5)
COVID-19 Oncesi Yok n(%,) 53 (%30,5) 68 (%39,1) 53 (%30,5) 1,788
Takviye Gida Var n (%) 36 (%30,0) 55 (%45,8) 29 (%24,2) p=0,409
Kullanimi
COVID-19 Sirasi Yok n©,) 41 (%33,9) 45 (%37,2) 35 (%28,9) 2,026
Takviye Gida Var n (%) 48 (%27,7) 78 (%45,1) 47 (%27,2) p=0,363
Kullanimi
. <7 n®%) 44 (%26,7) 74 (%44,8) 47 (%28,5) 3,925
COVID-19 Oncesi 7-9 n(%) 43 (%36,1) 45 (%37,8) 31 (%26,1) p=0,416
Uyku (saat/giin) >9 n (%) 2 (%20,0) 4 (%40,0) 4 (%40,0)
<7 n,) 16 (%24,2) 24 (%36,4) 26 (%39,4) 6,219
COVID-19 Sirasi 79 n%) 47 (%33,3) 60 (%42,6) 34 (%24,1) p=0,183
Uyku (saat/giin) -9 n(%) 26 (%30,2) 39 (%45,3) 21 (%24,4)
Yapmiyormus n (%) 46 (%30,3) 69 (%45,4) 37 (%24,3) 7,385
10 ¢ . 1-2 Giin n%) 31 (%35,6) 32 (%36,8) 24 (%27,6) p=0,287
goc:’r”?/hgg)““s' 3-4 Giin n(%) 11 (%25.0) 16 (%36.4) 17 (%38.6)
P 5 Giln n©)  1(%9,1) 6 (%54,5) 4 (%36,4)
Yapmiyormus n (%) 40 (%34,2) 42 (%35,9) 35 (%29,9) 4,145
_ 1-2 Giin n%) 22 (%27,5) 38 (%47,5) 20 (%25,0) p=0,657
goc:’r”?/hgg;’as' 3-4 Giin n(%) 21 (%30.9) 29 (%42.6) 18 (%26.5)
P ~5 Giin n%) 6 (%20,7) 14 (%48,3) 9 (%31,0)
Artmis n®%) 55 (%29,1) 78 (%41,3) 56 (%29,6) 4,441
Stres Diizeyindeki Azalmig n (%) 16 (%42,1) 16(%42,1) 6 (%15,8) p=0,350
Degisim Degismemis n(%) 18 (%26,9) 29 (%43,3) 20 (%29,9)
_ Artmig n%,) 40 (%27,2) 59 (%40,1) 48 (%32,7) 3,767
Istah Diizeyindeki Azalmis n (%) 15 (%30,6) 22 (%44,9) 12 (%24,5) p=0,439
Degisim Degismemis n%) 34 (%34,7) 42 (%42,9) 22 (%22,4)
Memnun n (%) 40 (%30,8) 58 (%44,6) 32 (%24,6) 7,632
. S Memnun Degil n(%) 27 (%23,9) 48 (%42,5) 38 (%33,6) p=0,106
Kilodaki Degisim Dogismenis n®) 22 (%43.1) 17 (%33.3) 12 (%23.5)
Daha Sagliki n%) 29 (%252 60 (%52,2 26 (%22,6 13,206
0,010
Beslenmedeki Daha Saglik %) 31 (%27,7 44 (%39,3 37 (%33,0 =
Degisim ana sagliksiz n (%) (%27,7) (%39,3) (%33,0)
Degismedi n) 29 (%43,3) 19 (%28,4) 19 (%28,4)
Fiziksel Aktivite Memnun n©,) 32 (%26,7) 54 (%45,0) 34 (%28,3) 5,501
Diizeyindeki Memnun Degil n%) 31 (%27,9) 45 (%40,5) 35 (%31,5) p=0,240
Degisim Degismemis n (%) 26 (%41,3) 24 (%38,1) 13 (%20,6)
Total n(%) 89 (%30,3) 123 (%41,8) 82 (%27,9)
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Tablo-4. Tip égrencilerinin pandemi 6ncesinde ve pandemi sirasinda haftada 3 kezden fazla bazi besinleri

tiketme sikhgi (%).

Pandemi 6ncesi Pandemi sirasi p
Zeytinyagr* %59,2 %61,9 p=0,035
Sebze* %42,9 %54,1 p=0,000
Meyve* %31,0 %42,5 p=0,000
Kirmizi Et %68,4 %67,7 p=0,904
Sekerli icecek %50,0 %58,8 p=0,070
Bakliyat %64,3 %61,6 p=0,410
Balik/Deniz Uriinii* %17,0 %24,8 p=0,001
Tath veya Hamur igi %47,3 %53,7 p=0,062
Findik-Fistik* %36,7 %45,9 p=0,002

*McNemar analizi p degeri anlaml

Tablo-5. VKIi degisimini etkileyen faktérlerin lineer regresyon analizi sonucu.

%95,0GA
Model ) -
R Beta p Alt sinir Ust sinir
Sigara Kullananlardaki
Degigim -,303 -,173 ,044 -,597 -,009
istah Diizeyindeki
Degigim ,480 ,209 ,015 ,095 ,865
TARTISMA fazla oldugu anlasiimistir. Arastirmalar, pandemi

Bu calismada tip égrencilerinin yasam bigimlerine
COVID-19 pandemisinin etkisi degerlendirilmistir.
Ogrencilerin ~ %53,1'inde  VKi'de  artma,
%32,7’sinde ise azalma oldugu belirlenmistir.
Literattrde tip 6grencilerinde yapilan
calismalarda, kilo artisi olarak bilgi verilmis olup
Varsova’da %37,0'1, Pakistan'da %49,8’,
Hirvatistan’da %20,0’inda kilo artigi bildirilmistir
(9, 10, 11). Arastirmalar, pandemi sirasinda
Universite 6grencilerinin en az %20 ila %30'unun
kilo aldigini  gbstermistir (2). COVID-19
pandemisinin tip 6grencilerinin yagsam tarzi ve
mental durumu Uzerindeki olumsuz etkisine dair
gerceklestiriimis olan nitel bir ¢alismanin
sonucunda su sonuglar elde edilmigtir:
Ogrencilerin kendileri (izerinde disinmek igin
zamanlari olmustur, sosyal hayatlari
bozulmustur, yasam bicimleri degismistir, uygun
sekilde degerlendirimeyen c¢ok fazla bos
zamanlar olmustur, diyet kaliplari degismistir,
uyku dizenleri bozulmustur. Ayrica &égrenciler
korkulu ve kararsiz hissetmistir, fiziksel olarak
hareketsiz hale gelmistir (12).

Calismamizda, sosyoekonomik durumunu kéti
olarak bildiren égrencilerin VKI artisinin daha
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sirasinda hane gelirinde, pandemi &ncesi
doneme kiyasla, muhtemelen is kaybi veya
izolasyon donemindeki dustk gelir nedeniyle,
onemli bir disus goézlemlendigini bildirmektedir.
COVID-19 pandemisi dinya c¢apinda tim
toplumlari  etkilese de pandeminin disuk
sosyoekonomik gruplar Uzerinde etkisi ¢ok daha
fazla olmustur (16). Ayrica c¢alismamizda
dgrencilerin VKIi artisinin; sagliksiz beslenme,
fiziksel aktivitenin azalmasi, alkol tuketiminin
artmasi, istah degisimi yasanmasi,
takviye/supplement almalari ile iliskili oldugu
anlasiimistir. Pandemi sirecinde daha saglikli
beslendigini ifade eden &grencilerin Akdeniz
diyetine uyumunun arttigi goéridlmastir. Tim bu
bulgular diger ¢alismalar ile uyum gostermektedir
(9, 16).

Ege Tip 6grencilerinin pandemi esnasinda tim
saglikh drinleri tiketimlerinin artisinin yani sira,
sekerli icecek ve hamur isi besinleri alimlari da
artmistir. Diger taraftan o6grencilerin %13,6’sI
sigara  kullanimini, yaklagik  %23’0  alkol
tiketimini, %29’u uyku sdresini arttirdig1 ve spor
yapan o6grenci yuzdesinin de artis gosterdigi
anlasiimistir. Hirvatistan’da yapilan ¢alismada tip
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ogrencilerinin Akdeniz diyetinde yer alan meyve,
bakliyat, ballk ve hamur islerinin alimini
artirdiklari ~ bildirilmisgtir  (11). Bircok Ulkede
g6zlemlenen durum; diyet kalitesinde azalma,
Universite 6grencilerinin asirn yemek yeme gibi

beslenme aliskanliklarindaki olumsuz
degisiklikler,  kahvaltt  atlamave  atistirma
sikliginin artmasidir (9, 10). Bununla birlikte,
pandemi sirasinda iyilesen beslenme
aligkanliklari ve kendi yemegini pisirme gibi

olumlu degisimler de s6z konusudur. Kafeterya
ve restoranlarin kapanmasi, digarida yemek
yendiginde veya yemek siparis verildiginde
enfeksiyon kapma korkusu, bos zamani
degerlendirme gibi nedenler ile égrenciler yemek
hazirlama motivasyonlarini kazanmislardir®. Alkol
ve sigara kullaniminin; stresle bas etmenin,
gerilimi dizenlemenin ve sorunlarla
yuzlesmekten kaginmanin bir yolu olabilecegi
gosterilmistir. Codu ¢alismada, salgin sirasinda
alkol ve sigara tuketiminde bir artis oldugu
vurgulanmaktadir (9, 10, 13). Dunyanin her
yerindeki 6grenciler dogal olarak aktif bir sosyal
hayat yasamaktan zevk almaktadirlar. Bu durum
pandemi nedeni ile sinirlandigindan c¢ok ders
calismaya zaman ayiran tip égrencileri icin bile
o6nemli bir sosyal baski unsuru olmustur.

Calismamizda oldugu gibi diger arastirmalar da
tip o6grencilerinin  pandemi esnasinda uyku
surelerindeki artigi isaret etmektedir (11, 14).
COVID-19 pandemisinin neden oldugu agik hava
etkinlikleri ve gunlik yasamdaki kisitlamalar,
uyku diizenini etkilemigtir (15).

Calismamizda pandemi 6ncesinde ve sirasinda
Akdeniz  diyeti ile beslenmeye uyumlari
degerlendirildiginde, égrencilerin %41,8’inde artis
ve % 27,9unda azalma oldugu anlasiimistir.
Literatirde pandemi esnasinda diger Ulkelerdeki
tip o6grencilerinden bir kisminda da saglikh
beslenme indeks degerlendirmelerinde ve
MEDAS puanlarinda disus belirlenmistir (9, 11).

Bu g¢alismanin bazi sinirhliklari  mevcuttur.
Birincisi, kesitsel bir desenle yapilan calismalarin
dogasi geredi, iligkilerin nedenselligi tam olarak
savunulamaz. Ikincisi, ankete katilan égrenciler
random  segilmediginden,  gonilld  erisim
oldugundan ve cevrimici bir anket platformu
kullanildigindan bu sonuglar tim tip fakdltesi
oOgrencilerine  genellenemez.  Son  olarak,
calismada diyet, antropometrik degerler Kkisinin
bildirimine  dayanmaktadir.  Diger taraftan
arastirmanin  glgli  yanlari da ©6n plana
cikmaktadir. Ogrencilerin hem pandemi dncesi ve
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hem de pandemi esnasindaki durumlarinin
degerlendiriimesi karsilastirma yapma olanagi
saglamis ve ilging sonuglar ortaya ¢ikmistir.
Ayrica Ulkemizde bu kapsamda bir calisma
mevcut olmadigindan dnemli fikir verici bir
kaynak olacaktir. Tip &grencilerine yodnelik
politika c¢ikarimlari vardir. Tip 6grencilerine
yonelik daha iyi hazirliklarin ve gelecekteki
salginlar sirasinda etkili Onlemler alinmasina
yardimci olabilecek degerli bilgiler sunmaktadir.

Arastirmalar, halk saglhigi acil durumlarinin,
Universite o6grencileri Gzerinde kaygi, korku ve
endise verici etkiye sahip olabilecegini
belirtmektedir. Tip 6grencilerinin, diger Gniversite
ogrencilerine kiyasla pandemi sirasinda daha
yuksek dizeyde kaygi yasadiklari
vurgulanmaktadir. Hikimetler ve ylksekogretim
kurumlari, égrencilerin saglikh gidalara erigimini

iyilestirmeli  ve  6grencilere  saglikh bir
beslenmenin  6nemini  6gretmek igin  okul
mufredati araciligiyla beslenme egitimi
mudahaleleri uygulamalidir. Hikimetlerin gida
yardimi programlarini  genisletmesi,  zorlu
zamanlarda  Ogrencileri  desteklemek igin
Universite kampdslerinin yakininda gida Kilerleri
kurmasi gerekmektedir. Gelecekteki salginlar
durumunda &grencilerin  yeniden olumsuzluk

yasamamalari i¢in simdiden politika ve blutge
degisiklikleri gdz onine alinmalidir. insanlar
geleneksel olarak doktorlari rol modelleri olarak
gérmektedir. insanlar ayrica saglik
profesyonellerini saglikl yasam tarzi kaliplarinin
koruyuculari ve liderleri olarak gérmektedir. Diger
taraftan pek c¢ok arastirma, gelecegin hekimleri
olacak mevcut tip &6grencilerinin, COVID-19
kapanmasi ve karantina sirasinda kendilerine
uygulanan degisikliklerle basa ¢ikamadiklarini
gostermektedir.  Ozellikle tip  fakdltelerinin
ddrencilere saglik, zihinsel, sosyal ve egitimsel
destek saglayan politikalar benimsemeleri
Onerilmektedir (2, 10).

SONUG

Sonug olarak bu ¢alismanin bulgulari, COVID-19
pandemisinin tip &grencilerinin yasam tarzi,
beslenme ve VKIi degisimleri (izerindeki olumsuz
etkisini  gdstermektedir. Tip  &grencilerinin,
pandeminin yasamlari Uzerinde yarattigi etkinin
Ustesinden gelebilmeleri igin, editim kurumlarinin
destek mekanizmalari olusturmasi 6nemlidir.
Tam bir sokaga ¢ikma yasaginda bile,
Universiteler kilo kontroli ve saglikh beslenme
danismanhgr hizmetleri sunmalidir. MUmkin
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oldugunda; 6grencileri ylrtyus, bisiklete binme, katilmaya tesvik etmeli ve olanaklar saglamalidir.
yUzme vb. glbl acik havada fiziksel aktivitelere G|kar catismasi: C|kar catismasi yoktur'
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An evaluation of the relationship between subjective tinnitus perception
and COVID-19-related psychological factors

Subjektif tinnitus algisinin COVID-19’a iligskin psikolojik faktorler ile

iligkisinin degerlendirilmesi
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ABSTRACT

Aim: This study aimed to examine the relationship of tinnitus loudness, annoyance and handicap in
tinnitus patients with the level of coronavirus-related anxiety, psychological distress, and fear. It was
also aimed to evaluate the effects of insomnia severity and social and emotional loneliness perception
on tinnitus in the pandemic period.

Materials and Methods: A total of 112 patients over the age of 18 who were followed up in two
centers with the diagnosis of chronic subjective tinnitus were included in the study. During the
pandemic, the data were collected using the following tools via Google Forms: Demographic
Information Form, Visual Analogue Scale (VAS) for tinnitus loudness and annoyance, the Tinnitus
Handicap Inventory (THI), Coronavirus Anxiety Scale (CAS), Fear of COVID Scale (FCVS-T), COVID-
19 related Psychological Distress Scale (CORPD), Insomnia Severity Index (ISI), and Social and
Emotional Loneliness Scale (SELSA-S).

Results: A weak positive correlation was found between CAS score and VAS for tinnitus loudness
and annoyance, FCVS-T, ISI, Selsa-S total scores; between FCVS-T score and VAS for annoyance,
CORPD, ISl scores; and, between CORPD and THI, ISI scores (p<0.05). There was a significant
positive correlation between VAS and Selsa-S "social loneliness" sub-dimension scale, THI scores
(p<0.05).

Conclusion: Psychological support should not be neglected in the management of tinnitus patients in
the pandemic period, and tinnitus patients should be followed closely, since the increase in
psychological factors and the perceived loneliness level and the severity of insomnia in the pandemic
cause a worsening in the perception of tinnitus.

Keywords: Tinnitus, psychological factors, insomnia, loneliness, pandemic.
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Amag: Bu ¢alismanin amaci, pandemi sirecinde kronik subjektif tinnitus hastalarinda tinnitus grliigd,
tinnitusun yarattigi sikinti ve engellilik algisinin koronavirise iligkin anksiyete, psikolojik sikinti ve
korku diizeyi ile iliskisini incelemek ve bu slregte uykusuzluk gsiddeti, sosyal ve duygusal yalnizlik
algisi degiskenlerinin tinnitusa etkisini degerlendirmektir.
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Gereg ve Yéntem: Kronik tinnitus tanisiyla iki merkezde takip edilen 18 yas (istii toplam 112 hastaya
pandemi siirecinde Google Forms araciligiyla demografik bilgi formu, Viziiel Analog Skala (VAS) for
tinnitus loudness and annoyance, Tinnitus Engellilik Envanteri (THI), Koronaviriis Anksiyete Olgedi
(CAS), Koronaviriis Korku Olgegi (FCVS-T), COVID-19 Psikolojik Sikinti Olgedi (CORPD), Uykusuzluk
Siddeti indeksi (ISI) ve SELSA-S Sosyal ve Duygusal Yalniziik Olgedi uygulanmistir.

Bulgular: CAS puani ile “WVAS for tinnitus loudness and annoyance”, FCVS-T, ISI, Selsa-S toplam
puanlari arasinda; FCVS-T puani ile VAS for annoyance, CORPD ve ISI puanlar arasinda; CORPD
puani ile THI ve ISI puanlari arasinda pozitif yénde diisiik diizeyde anlamli korelasyon saptanmistir
(p<0,05). VAS ile Selsa-S sosyal yalnizlik alt boyut élgek ve THI puanlari arasinda pozitif yénde
anlamii iliski vardir (p<0,05).

Sonug: Pandemide psikolojik faktorlerde ve algilanan yalnizlik diizeyi ile uykusuzluk siddetindeki artis
tinnitus algisinda kétilesme yarattigi icin, bu siiregte hastalarin yénetiminde psikolojik destek ihmal

edilmemeli ve hastalar yakin takipte olmalidir.

Anahtar Sézclikler: Tinnitus, psikolojik faktérler, insomnia, yalnizlik, pandemi.

INTRODUCTION

Public health authorities have been obliged to
take exceptional steps to prevent the spread of
infection due to the COVID-19 pandemic (1).
Many countries have imposed social distancing
restrictions and encouraged individuals to stay at
home as much as possible because of the
person-to-person transmission of COVID-19 (2).
With the social isolation imposed on people, the
pandemic was expected to cause serious
psychological tension and trigger various
psychological problems (3). In Vindegaard and
Benros’s systematic review study, an increase in
depression and anxiety levels and a decrease in
psychological well-being were detected during
the pandemic period, and data supporting this
outcome was obtained (4).

Tinnitus, which is the perception of sound without
a sound stimulus in the environment, is a very
common condition in the society. Its prevalence
was reported as 25.3% (5). The sense of sound
in the ear or head that does not come from a
sound source in the environment outside of the
body, inside the body (such as vascular noises),
or auditory hallucinations brought on by mental
illness is known as subjective tinnitus (6).
Sensory deprivation secondary to cortical
reorganization and cochlear dysfunction is
considered to be the most common causes of
subjective tinnitus (7). When this condition lasts
for at least six months, it is called chronic tinnitus.
Tinnitus may also increase in relation to the
physiological response of the individual to this
perceived sound. Tinnitus was found to be
associated with emotional distress, depressive
symptoms, anxiety, and insomnia (8). There are
few research investigating how the COVID-19
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epidemic has affected people's subjective
perceptions of tinnitus (2, 3, 9-12). In studies,
changes in lifestyle such as social isolation,
emotional states, insomnia, financial concerns
during the pandemic period exacerbated the
tinnitus complaint of people and caused these
issues to be perceived as more disturbing.

The aim of our study was to examine the
relationship between tinnitus loudness,
annoyance and handicap in chronic subjective
tinnitus patients during the pandemic period with
the level of anxiety, psychological distress, and
fear related to coronavirus, and to evaluate the
effects of insomnia severity and social and
emotional loneliness perception on tinnitus in this
period.

MATERIALS and METHODS

This study was carried out in the ENT clinics of
two university hospitals between March and July
2021. Ethical approval was obtained for the study
from the Medical Ethics Committee of Ege
University (Decision Date: 18.02.2021, Decision
No: 21-2.1T/32) and COVID-19 study approval
was obtained from the Turkish Ministry of Health
(Approval Date: 06.02.2021, Approval Code:
2021-02-02T20_24_39).

The sample size of this study was determined
using power analysis. The sample size was
computed as 111 with an effect size of 0.30, a
margin of error of 0.05, a confidence level of
0.95, and a population representation of 0.95
using the G*power 3.1 tool. As a result, a total of
112 participants from two centers took part in the
study.

The clinical files of the patients who were
followed up with the diagnosis of subjective
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tinnitus in both clinics between February 2018
and February 2020 and who met the inclusion
criteria were scanned and these patients were
contacted by phone. All participants who
volunteered were included in the study, which is
a non-probability sampling method.

Individuals who were literate in Turkish and over
the age of 18 and presented to these clinics for at
least six months with the complaint of subjective
tinnitus before the pandemic, had no problems
with accessing the internet were included in the
study. Patients with a history of middle ear
pathology and/or previous ear surgery and
chronic disease, diagnosed with psychiatric or
neurological disease, and diagnosed with
objective or new-onset tinnitus were excluded
from the study.

The patients were informed about the study via
telephone, and the informed consent form
created in Google Forms and the link containing
the questions were sent to those who
volunteered to participate in the study via e-mail.
After these patients gave consent to participate in
the study via the link, they were able to answer
demographic information, questions about the
COVID-19 pandemic, and scale questions in
three stages via the same link. Participants
primarily answered socio-demographic questions
such as age, gender, socio-economic level,
occupation, as well as questions about chronic
disease, hearing loss, and tinnitus complaints
(hearing loss and hearing aid use status, tinnitus
duration). In the second stage, the participants
answered questions about the COVID-19
pandemic period (such as average sleep time at
night for the last two weeks, its effect on the
perception of tinnitus loudness and annoyance,
COVID-19 diagnosis status, increase in tinnitus
loudness after covid-19 diagnosis). In the third
stage, the participants answered the scale
questions.

The perception levels of tinnitus loudness and
annoyance during the COVID-19 pandemic
process were evaluated using the Visual
Analogue Scale (VAS), scoring between 1 (no
increase in tinnitus loudness, no increase in
tinnitus annoyance) and 10 (excessive increase
in tinnitus loudness, extreme tinnitus annoyance).
Tinnitus Handicap Inventory (THI): Tinnitus
Handicap Inventory is a  25-question
guestionnaire developed by Newman. It was
translated into Turkish by Aksoy et al. and its
validity and reliability study was conducted (13). It
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evaluates the emotional, catastrophic, and
functional effects of tinnitus and measures its
effect on patients’ daily functions. There are 25
items in the inventory consisting of three options
as 'yes', 'no', and 'sometimes'. A 'Yes' answer is
4 points and a 'No' answer is 0 points. A
maximum of 100 points can be obtained. A THI
score ranging from O to 16 means "slight
handicap”, while a score between 18 and 36
indicates a “mild level of handicap”. A score
falling within the range of 38 to 56 suggests a
“‘moderate level of handicap”, whereas a score
between 58 and 76 indicates a “severe level of
handicap”. Finally, a THI score ranging from 78 to
100 is classified as a “catastrophic level of
handicap” (13).

Coronavirus Anxiety Scale (CAS): It is a scale
developed to assess anxiety related to the
COVID-19 pandemic and adapted into Turkish by
Evren et al (14). It consists of 5 items. Each item
in the scale is scored from 0 to 4 based on
experiences in the previous 2 weeks. A total
score of 0-20 is taken from the scale, and the
total score obtained shows the increase in
dysfunctional anxiety associated with
coronavirus. In Evren et al''s study, the cutoff
point was not assessed (14).

Coronavirus Fear Scale (FCVS-T): It is a 5-point
Likert-type scale, which was adapted into Turkish
by Haktanir et al. (15) and consists of 7 items
about fear of coronavirus. A total score of 7-35 is
taken from the scale. As the total score obtained
from the scale increases, the level of fear of
coronavirus increases (15).

CoVvID-19 Psychological Distress  Scale
(CORPD): It was adapted into Turkish by Ay et al
(16). It evaluates psychological distress related to
COVID-19 in twelve 5-point Likert type items (1-
strongly disagree, 5-strongly agree). The score
range is 12-60, and a high score means that
there is a high level of psychological distress
related to COVID-19 (16).

Insomnia Severity Index (ISI): It is a scale that
assesses the areas of difficulty falling asleep,
difficulty staying asleep, difficulty waking up early
in the morning, satisfaction with sleep patterns,
disruptions to daily functionality, detectability of
sleep-related disruptions, and stress level
brought on by sleep issues in order to determine
the severity of insomnia. It consists of 7 items in
total. Boysan et al. conducted the Turkish validity
and reliability study (17). A score of 0-7 on the
scale indicates clinically insignificant insomnia; 8-
14 indicates the lower threshold of insomnia; 15-
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21 indicates clinical insomnia (moderate); and,
22-28 indicates clinical insomnia (severe) (17).

Social and Emotional Loneliness Scale (SELSA-
S): It is a scale that evaluates the perceived
loneliness in adults with emotional and social
loneliness sub-dimensions (18). It consists of 15
items in total. A 7-point Likert-type scale with a
range of 1 (strongly disagree) to 7 (strongly
agree) determines the degree to which each
statement on the scale is perceived by the
person. The scale's lowest possible score is 15,
and its greatest possible score is 105. There is
no cutoff point for Akgul’'s study (18).

Statistical Analysis

Data analysis was carried out with the SPSS
(Statistical Program in Social Sciences) 25
program. The Kolmogorov-Smirnov test was
used to determine if the study's data fit a normal
distribution. For comparison tests, a significance

Table-1. Demographic variables.

level (p) of 0.05 was chosen. With non-
parametric test techniques, the analysis was
carried out since the variables did not have a
normal distribution (p>0.05). Due to the lack of a
normalcy assumption, comparisons between
independent pairs were done using the Mann
Whitney U test. The Kruskal Wallis test was
performed for comparisons in  multiple
independent groups. The study's variables did
not have a normal distribution; thus Spearman'’s
rank correlation coefficient was applied. The
reliability analysis of the scales was determined
using the Cronbach's coefficient.

RESULTS

A total of 112 people, 58 women and 54 men,
participated in this study. Demographic
information about the participants is given in
Table-1 in detail.

Variable Groups Frequency Percent
Gender Female 58 51,8
Male 54 48,2
Right 25 22,3
Tinnitus Side Left 33 29,5
Bilateral 54 48,2
Hearing Loss ves 65 58,0
No 47 42,0
Right 13 11,6
. . Left 18 16,1
Hearing Loss Side Bilateral 34 30.4
HL (-) 47 41,9
. Sensorineural 65 58,0
Hearing Loss Type
HL (-) 47 42,0
No 55 49,1
Hearing Aid Use Yes 10 8,9
No HL 47 42,0
Total 112 100,0
Table-2. Descriptive statistics and reliability analyses regarding the scale scores.
Variable Cronbach alfa Mean * sd Min - Max
CAS 0,817 1,27 £ 2,55 0-13
FCVS-T 0,886 16,17 £ 6,16 7-34
CORPD 0,806 38,26 + 12,75 12 -110
THI 0,951 51,29 + 27,43 4-96
ISI 0,958 9,11 £ 6,23 0-25
Selsa-S Social Loneliness 13,16 £ 7,06 5-35
Selsa-S Emotional Loneliness 0,713 9,86 + 6,54 5-33
Selsa-S Total 38,84 + 18,14 15-88

sd; standart deviation

Table-3. Comparison of variables for CAS, FCVS-T, CORPD, THI ve ISI Scores.
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< CcAs FCVS-T CORPD THI ISl
. rou
Variables ps Meant M (Min- Meant M (Min- Meant M(Min- Meant M(Min- Meant M (Min-
sd Max) sd Max) sd Max) sd Max) sd Max)
Fema 143t 17,71+ 40,22 + 52,81 + 9,19+
a0 D asman T auzen) RNE sksee) %03 10029)
1,00 14,52 36,15+  36(12- 49,67+ 9,02+
Gender Male e 0013 g5 T 1420 M54 110) 27,02 47(496)  Tgop  85(0-24)
Test® 1364,000 1100,000 1180,000 1458,000 1531,000
P 0,144 0,006 0,024 0,529 0,838
. 1,68 & 178+ 39,8+ 51,88 + 8,48 &
T 00:9) 9 1ea2n)  rar 42260 RE sa@en) Lo 90-22)
142+ 15,82 & 36,55 + 50,97 + 9,0 £
Leit o 008 oge 14rs4  0F ssuzse) 00 ase9e) Vg7t 8029)
Tinnitus Side .
Bilate 0,98+ 1563+ 155(7- 3859+ 39,512 51,22 9,41
ral 256 018 537 29) 13,51 110) 26,05 9496) g5 9(124)
Test® 5,073 2,832 0,860 0,011 0,294
P 0,079 0,243 0,651 0,995 0,863
1% 1574+ 38,17 + 54,32 + 8,83+
Yes 3 009 So o asr2e) SR awazen) %00 sases) Pgit 9029)
‘ 1,64+ 16,77 + 3838+  37(16-  4711+% 9,49 £
Hearing Loss No  12%F 0013 ST asree) g 10 g 46496)  SE 9024
Test® 1437,000 1400,500 1452,500 1297,500 1424,000
P 0,508 0,452 0,658 0,175 0,541
4 131+ 16,60 + 38,02+ 52,85 + 7,23+
Right »0F o006 1290F 182y SRZE souzen) noF 4rao9e) A 60-18)
0,94+ 15,89 + 39,33 49,89 + 9,78+
teit 039 o0 oot 1aa2e)  5F aouzse) DNE 4sees) T 95029
HL Side .
Bilate 0,91 15,20 & 37,26 + 57,24 + 8,94+
o e 008 52 uagee) LT aiqeas LA ewwave) gt eu-29)
Test® 0,882 0,973 0,187 0,644 1,103
P 0,643 0,615 0,911 0,725 0,576
1,2+ 16,01 + 38,05+  37(12- 4854+ 8,76+
No  5ag 009 “ghg™ 15(734)  "p5 g1 110) 2749  46(4-96) g3 8(0-29)
COVID-19 1,52+ ~ 16,72 + ~ 39 + . 60,88 + . 10,32 + R
DoV 1S o Yes RS 0013 Tgiet ases) g 420260 QU eaee) ghet 11629
Test® 1009,500 976,500 941,500 804,000 909,500
P 0,499 0,436 0,307 0,047 0213

sd; standart deviation, M; Median, Test? test value of Mann Whitney, Test" test value of Kruskal Wallis, *p<0,05; there is a

statistically significant difference between the groups.

The mean age of the participants was 46.45
years. Participants had tinnitus complaints for an
average of 44.28 months, and 25 patients were
diagnosed with COVID-19 an average of 7.68
months ago. 44% of the 25 patients diagnosed
with COVID-19 answered ‘yes’ to the question of
whether they experienced an increase in tinnitus
loudness after diagnosis. The average sleep time
of the participants at night for the previous two
weeks was 6.57 hours. During the pandemic, the
patients stated that the tinnitus loudness on VAS
was 3.09 on average and tinnitus annoyance was
3.89 on average.

Descriptive statistics and reliability analyses
regarding the scale scores in the study are in
Table-2.
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There was no statistically significant difference in
the participants' CAS, FCVS-T, CORPD, THI,
and ISI scores according to their tinnitus side,
hearing loss, hearing loss side in those with
hearing loss, and COVID-19 diagnosis status
(p>0.05). Results from FCVS-T and CORPD
revealed statistically significant gender
differences (p<0.05) (Table-3).

The scale scores of the Selsa-S total and sub-
dimensions in the participants did not differ
statistically significantly according to gender,
tinnitus side, hearing loss side in those with
hearing loss, and COVID-19 diagnosis status
(p>0.05). The scale scores of the Selsa-S total
and sub-dimensions in the participants showed a
statistically significant difference according to the
state of hearing loss (p<0.05) (Table-4).
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Table 4. Comparison of variables according to SELSA-S and sub-dimension scores

Social Loneliness

Emotional Loneliness

SELSA-S Total

Variables Groups - - -
Meantsd M (Min-Max) Meanxsd M (Min - Max) Mean * sd M (Min - Max)
Female 13,14+7,63 11(5-35) 9,03 £ 5,27 7(5-31) 38,81+ 17,98 35(15-88)
Gender Male 13,19 £ 6,45 13(5-26) 10,74 + 7,63 7,5(5-33) 38,87 + 18,47 35,5(15-84)
Test® 1521,000 1436,500 1565,000
p 0,793 0,437 0,995
Right 12,44 £ 6,32 11(5-24) 9,64 + 4,74 9(5-23) 39,24 + 16,12 41(15-71)
Left 13,27 £ 7,71 10(5-34) 10,21+ 7,71 7(5-31) 41,33+ 19,45 35(15-88)
Tinnitus Side Bilateral 13,43 + 7,06 12(5-35) 9,74 £ 6,59 7(5-33) 37,13+ 18,33 34,5(15-84)
Test® 0,160 0,629 1,246
p 0,923 0,730 0,536
Yes 14,45 + 6,85 13(5-34) 11,66 + 7,64 9(5-33) 42,86 + 18,92 41(15-88)
. No 11,38 £ 7,02 9(5-35) 7,36 + 3,34 6(5-18) 33,28 + 15,54 30(15-71)
Hearing Loss 2
Test 1062,500 1011,000 1061,000
p 0,006* 0,002* 0,006*
Right  11,92+5,94 11(5-23) 10,08 + 5,63 9(5-23) 36,62 + 15,51 41(16-69)
Left 14 +7,81 10,5(5-30) 9,72 £6,97 6,5(5-31) 41,67 + 18,97 35(19-88)
HL Side Bilateral 15,65 + 6,53 16,5(5-34) 13,29 £ 8,42 11(5-33) 45,88 + 19,89 47,5(15-84)
Test 2,977 2,964 2,060
p 0,226 0,227 0,357
No 1327 11(5-35) 9,99 + 6,71 7(5-33) 38,84 + 17,69 36(15-88)
. . Yes 13,04 +7,4 11(5-26) 9,4 +6,04 7(5-29) 38,84 + 20,01 34(15-75)
COVID-19 Diagnosis Status a
Test 1048,500 1050,000 1065,500
p 0,785 0,787 0,878

sd; standart deviation, M; Median, Test? test value of Mann Whitney, Test"; test value of Kruskal Wallis, *p<0,05; there is a
statistically significant difference between the groups.

Table-5. Examining the relationships between scale scores and demographic variables

) Social Emotional Selsa-S
Variables CAS FCVS-T CORPD THI ISI . .
Loneliness Loneliness Total
r -0,239 0,121 0,124 -0,018 -0,079 -0,033 0,074 0,006
Age
p 0,011* 0,202 0,192 0,850 0,409 0,732 0,438 0,953
Tinnitus r -0,136 -0,078 -0,054 -0,134 -0,093 0,029 0,109 0,019
Duration
(Month) p 0,154 0,411 0,572 0,159 0,332 0,758 0,252 0,841
r 0,348 0,168 0,146 0,215 0,144 0,263 0,297
CAS
p 0,001* 0,077 0,124 0,023* 0,131 0,005* 0,038*
r 0,337 0,128 0,208 0,153 0,041 0,065
FCVS-T
p 0,001* 0,178 0,028* 0,107 0,671 0,499
r 0,210 0,201 -0,104 -0,162 -0,114
CORPD
p 0,026* 0,034* 0,274 0,088 0,231
r 0,384 0,178 0,074 0,098
THI
p 0,001* 0,060 0,437 0,304
r 0,296 0,089 0,296
ISI
p 0,038* 0,352 0,039*

r; spearman correlation coefficent, *p<0,05; there is a statistically significant relationship between the groups

Table-6. Examining the relationship between VAS and demographic variables
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Variables rip VAS Loudness VAS Annoyance
r -0,155 -0,097
Age
p 0,103 0,308
L . 0,100 -0,031
Tinnitus Duration (Month) '

p 0,294 0,747

CAS r 0,295 0,312

p 0,002* 0,001*

FCVS-T r 0,171 0,240

p 0,072 0,011*

CORPD r 0,172 0,235

p 0,070 0,013*

THI r 0,415 0,548
p <0,001* <0,001*

S| r 0,246 0,288

p 0,009 0,002*

r 0,234 0,236

Selsa- S Social Loneliness ’ ’

p 0,013* 0,012*

Selsa-S Emotional Loneliness 0,018 -0,009
p 0,851 0,927

Selsa-S Total ' 0,107 0,146

p 0,261 0,125

r 0,791

VAS Loudne '

naness p <0,001*

r; spearman correlation coefficent, *p<0,05; there is a statistically significant relationship between the groups

The results regarding the correlation between
age, tinnitus duration, and scale scores are in
(Table-5). There was a weak negative significant
correlation between the age variable and the
CAS score (p<0.05). There was a weak
significant positive correlation between CAS
score and FCVS-T, ISI, Selsa-S total, and
Emotional Loneliness sub-dimension scores;
between the FCVS-T score and the CORPD and
ISI scores; between the CORPD score and the
THI and ISl scores; between the THI and the ISI
scores; and between ISI scores, Selsa-S total,
and Social loneliness sub-dimension scale
scores (p<0.05) (Table-5).

There was a weak positive correlation between
VAS for tinnitus loudness and CAS, ISI, and
social loneliness scores; and, there was a
statistically ~ significant  moderate  positive
correlation between VAS for tinnitus loudness
and THI scores (p<0.05). There was a weak
positive correlation between the VAS for tinnitus
annoyance and the CAS, FCVS-T, CORPD, IS,
and Selsa-S social loneliness subscale scores; a
moderately  significant  positive  correlation
between the VAS for tinnitus annoyance and THI
scores; and a statistically significant positive high
correlation between the VAS for tinnitus
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annoyance and the VAS for tinnitus loudness
(p<0.05) (Table-6).

DISCUSSION

In this study, the relationship of tinnitus loudness,
annoyance and handicap with the level of
anxiety, psychological distress, and fear related
to the pandemic was examined; and the
correlation of the severity of insomnia and
perceived loneliness level of the patients with
these variables was also examined in a total of
112 chronic subjective tinnitus patients followed
in two clinics.

In our study, the increase in the perception of
tinnitus loudness and tinnitus annoyance during
the pandemic period was evaluated with VAS
scoring. Participants yielded an average of 3.09
points out of 10 regarding the increase in the
perception of tinnitus loudness during the
pandemic and an average of 3.89 points
regarding the increase in the perception of being
disturbed by tinnitus. The mean THI score was
51.29. According to this result, the patients had a
moderate level of disability perception. Although
the increase in VAS scores was not apparent, a
moderate positive correlation was obtained with
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THI scores. In addition, a high level of positive
correlation was found between VAS loudness
and annoyance scores. Accordingly, it can be
said that tinnitus increases the perception of
disability in daily life and psychosocial functions,
as the level of discomfort from tinnitus and the
perception of tinnitus loudness increase during
the pandemic period. The study by Beukes et al.
concluded that lifestyle changes imposed by the
pandemic were one of the factors that worsened
tinnitus in one-third of respondents. Since most of
the participants lived in a town or city, they stated
that the pandemic was a quieter experience than
they were used to, and this may be a factor that
changed the tinnitus experience and made the
tinnitus perception more prominent (2). In the
study of Anzivivo et al., a moderate level of
tinnitus disability perception was found in more
than half of the patients (62.5%) similar to our
study (19). They suggested that during home
isolation (lockdowns), the lack of background
noise may have made tinnitus more noticeable.
They also emphasized that susceptibility to
anxiety and stress during the pandemic may be
included as other potential risk factors regarding
worsening tinnitus. In the study of Fioretti et al., it
was stated that 77.5% of the patients had
increased tinnitus complaints due to stress (10).

In our study, 25 participants stated that they were
diagnosed with COVID-19. The participants
diagnosed with COVID-19 were asked if they
experienced an increase in tinnitus loudness
following their diagnosis. 44% of 25 participants
diagnosed with COVID-19 described an increase
in tinnitus loudness after diagnosis. In studies in
the literature, it has been reported that tinnitus
exacerbates after COVID-19 infection in 24.3% to
40% of people with tinnitus (2, 12, 20). These
results can be considered compatible with the
findings of our study. In our study, the factors
related to the increase in perceived tinnitus
loudness after COVID-19 infection may have
been stemmed from the exposure to viral
infection and stress factors. Damages in the
peripheral auditory system due to viral infections
can occur by directly affecting structures such as
the Organ of Corti, stria vascularis, or spiral
ganglion, or by activating the patient's immune
system against the virus (21). Along with viral
infections, physical, mental, and metabolic stress
factors can also affect the inner ear by affecting
the immune system, causing the release of
cytokines and reactive oxygen radicals (22).
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In the study of Schlee et al, a significant
relationship was found between "pandemic stress
questions" which are related to feelings of grief,
disappointment, irritability and stress and the
tinnitus scales; as the scores obtained from the
questions increased, the scores obtained from
the tinnitus scales also increased (3). According
to Aydogdan et al., tinnitus patients' stressed,
worried, and pessimistic moods were linked to
higher THI and VAS (tinnitus loudness and
tinnitus annoyance level) scores (9). They
suggested that a stressful, anxious, and
pessimistic mood during the pandemic may
trigger tinnitus. In our study, similar to the
literature, a significant increase was found in the
level of tinnitus disability as the level of
psychological distress related to COVID-19
increased. In addition, the increase in the level of
VAS tinnitus annoyance during the pandemic
was associated with the increase in psychological
distress related to the pandemic. In addition, a
weak positive significant correlation was found in
our study between VAS for tinnitus loudness,
tinnitus annoyance and the level of dysfunctional
anxiety associated with coronavirus. Xia et al.
found that the increase in THI scores after the
pandemic lockdown was partially related to the
increase in anxiety scores (11). In addition, it was
determined that providing only educational
counseling to tinnitus patients in this period
caused an increase in the level of anxiety, and
therefore, it made it difficult to manage tinnitus as
the feeling of anxiety increased tinnitus.
Therefore, they emphasized that if stress is not
managed well in the pandemic, it can significantly
increase the severity of tinnitus and the level of
associated anxiety. Both this study and our
findings are important in confirming the causal
role of anxiety on tinnitus during the pandemic
period. Beukes et al. reported that 32% of the
participants found tinnitus to be more disturbing
due to fears and limitations related to COVID-19
(2). In our study, however, no significant
relationship was found between the level of fear
of coronavirus and tinnitus variables. On the
other hand, as the level of fear increased, anxiety
and psychological distress related to the
coronavirus increased. Beukes et al. emphasized
that the increase in anxiety and frustration due to
various reasons such as having problems in
relationships due to lockdown, issues related to
food supply, and the anxiety related to catching
the virus also increased the level of discomfort
with tinnitus, and also that the anxiety of catching
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the virus can trigger fear avoidance behavior (2).
Therefore, it is inevitable that the increase in the
levels of fear, anxiety, and psychological distress
related to the pandemic is related to each other in
our study.

In our study, no relationship was found between
tinnitus duration and psychological factors. This
result shows that tinnitus loudness, annoyance,
and handicap may increase with worsening in
psychological factors associated with the
pandemic, independent of the duration of chronic
tinnitus.

In the literature, the effects of psychological
factors on tinnitus during the pandemic period
have been interpreted by comparing them with
general psychological scales and the scores
obtained in the pre-pandemic period (2, 3, 9-11).
In our study, scales that directly evaluate the
psychological factors related to the COVID-19
period were used. In this sense, although our
study showed a significant and partial
relationship between psychological factors and
tinnitus variables in the pandemic, adding the
group with newly on-set tinnitus complaints in the
pandemic could have helped us to understand
this relationship and the effect of the pandemic
process more clearly.

In the study of Beukes et al., the majority of
patients with tinnitus reported lower sleep quality,
more sleep problems, more frequent night
waking, and less rest, which were significantly
associated with worsening tinnitus (2). In the

literature, it is reported that most of the
individuals who experience tinnitus often
experience sleep disturbance, concentration

difficulties or psychiatric disorders, especially
depression and anxiety (23). In our study, the
mean ISI score of the participants was 9.11,
which corresponds to mild insomnia. In our study,
a weak positive significant correlation was found
between the scores of psychological factors
related to COVID-19, tinnitus handicap level,
VAS tinnitus loudness, VAS tinnitus annoyance,
and insomnia severity level. Accordingly, as the
fear of the pandemic, anxiety, psychological
distress factors, and tinnitus handicap, loudness
and annoyance level increase, insomnia-related
problems such as difficulty in sleeping,
maintaining sleep, and sleep satisfaction also
increase partially. It was suggested that focusing
on the treatment of sleep disorders may also be
beneficial in reducing the anxiety of patients,
since not treating tinnitus symptoms or not
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responding to psychosomatic problems in a
timely manner may lead to a vicious cycle of
tinnitus-sleep disorders-anxiety (24).

In our study, a significant correlation was found
between VAS for tinnitus loudness and VAS for
tinnitus annoyance scores and social loneliness
subscale scores of the Selsa-S scale. Social
loneliness is called a type of loneliness that
occurs when a person lacks a social network
(18). Beukes et al. found that more than half of
the participants with tinnitus felt lonely during the
pandemic process, and those who reported it this
way were perceived as more disturbing. As
explained by one of the participants in their study,
"spending a lot of time alone has made me more
aware of tinnitus", they stated that their
experience of loneliness may have increased
during the pandemic due to the lockdown
measures implemented at that time (2). Our study
is in line with that of Beukes et al (2). Especially
during the pandemic period, it is possible to see a
significant increase in the level of social
loneliness in our findings, rather than emotional
loneliness scores due to lockdown and social
isolation in Turkey. In addition, as the level of
dysfunctional anxiety associated with coronavirus
increased in our study, there was a significant
and low increase in SELSA-S total and emotional
loneliness subscale scores. In the literature,
social distance and isolation have been found to
result in more negative psychological effects.
Beukes et al. emphasized that despite the
participants' desire for social interaction, the
observance of social distancing and isolation
rules may cause the participants to have less
social interaction and feel lonelier, and thus,
tinnitus may have worsened (2). In our study, as
the severity of insomnia increased, SELSA-S
total and social loneliness subscale scores also
increased. Studies in the literature have
determined that increased anxiety, depression,
and perceived loneliness are important causes of
poor sleep quality in the pandemic (25).
Researchers have hypothesized that there are
various factors effective in this outcome.
Accordingly, it is that insomnia disrupts daytime
functioning and therefore may affect individuals'
motivation and/or their ability to relate to others
and form meaningful social connections. Also,
individuals with insomnia may show an increased
response to possible daily stressors that can
increase responses to interpersonal conflicts or
reduce their resources to deal with interpersonal
needs. People may experience a greater need for

53



social support as a result of this (26). Last but not
the least, the proportion of participants with
hearing loss in our study was 58%. The scores
obtained from the Selsa-S total and social and
emotional loneliness subscales of the participants
with hearing loss were found to be higher than
the participants without hearing loss. Similarly, in
the study of Littlejohn et al.,, a significant
correlation was observed between the greater
hearing difficulties reported by individuals over
the age of 70 and the increase in depression,
loneliness, and cognitive dysfunction reported by
individuals in the pandemic (27). They suggested
the reason for this as the increasing levels of
loneliness brought about by mandatory social
distancing. These results show us that social
isolation during the pandemic may have an effect
on increasing the perceived emotional and social
loneliness level in adults with hearing loss. In our
study, no significant difference was found in all
other scales in terms of hearing loss. This shows
us that regardless of hearing loss, patients with
tinnitus may be affected by psychological factors
related to the pandemic process.

Tinnitus was substantially more unpleasant for
women and young people under 50 during the
pandemic, according to Beukes et al. (2). Fioretti
et al., on the other hand, found that the
depression and anxiety scores of female patients
with tinnitus increased (10). This has been
suggested to be related to more significant
lifestyle changes made during the epidemic, such
as changes in work for these groups and an
increase in childcare and household duties (2).
Similarly, in our study, women had significantly
higher scores on psychological factors related to
COVID-19. Concerns about COVID-19 have also
been found to increase as age decreases.
Limitations

Our study has some limitations. The first of these
is the lack of a chance to compare changes
related to tinnitus, loneliness perception,
insomnia, and psychological factors before and
after the pandemic. In addition, groups with newly
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Midterm clinical outcomes of repetitive transnasal sphenopalatine ganglion
blockade in chronic migraine

Kronik migrende tekrarlayan transnasal sfenopalatin gangliyon blokajinin

orta dénem klinik sonuglari

Selin Balta® Meltem Uyar? Cihat Ozgiinci*

! Department of Pain Medicine, Konya City Hospital, University of Health Sciences, Konya, Turkiye
2 Ege University School of Medicine, Department of Pain Medicine, izmir, Tiirkiye

ABSTRACT

Aim: Chronic migraine affects the quality of life negatively and causes a high rate of disability. There is
a requirement for specific prophylactic treatment options in chronic migraine patients. We aimed to
evaluate the effects of repetitive transnasal sphenopalatine ganglion blockade (SPG) on headache
days, severity and duration of attacks, drug abuse, conversion to episodic migraine, and responses to
chronic migraine treatment.

Materials and Methods: Patients who were referred to the pain clinic by neurology clinics, diagnosed
with chronic migraine for at least six months, and were unresponsive to prophylactic treatments or
could not tolerate prophylactic treatments were evaluated retrospectively.

Patients undergoing four-session bilateral transnasal sphenopalatine ganglion blockade per week
were included. Sphenopalatine ganglion blockade was performed with 0.5 cc, 0.5% bupivacaine-
impregnated swab sticks for 30 minutes.

Results: In the first, third, sixth, and ninth-month follow-ups of 40 patients, a statistically significant
improvement was found in the number of headache days and parameters of attack severity and
frequency, compared to baseline values (p<0.001). Baseline drug abuse decreased from 55% (n=22)
to 25% (n=10) at month nine, and regression was statistically significant (p<0.001). Of 40 patients,
migraine severity was detected to turn into very low frequency in 14 (35%), low frequency in eight
(20%), and high-frequency episodic migraines in seven (17.5%) patients at month nine. Patients’
responses were 26, 31, 30, and 28% in the first, third, sixth, and ninth months, respectively. No life-
threatening or comorbid side effects were detected.

Conclusion: Requiring a simple administration tool and easy-to-administer, sphenopalatine ganglion
blockade may be a safe alternative for chronic migraine prophylaxis.

Keywords: Chronic headache, migraine, migraine prophylaxis, sphenopalatine ganglion blockade.

oz

Amag: Kronik migren yasam kalitesini olumsuz ybnde etkilemekte ve yliksek oranda 6zUrliilliige neden
olmaktadir. Giinlimiizde kronik migrenli hastalara yénelik spesifik profilaktik tedavi segeneklerine
gereksinim vardir. Calismamizda tekrarlanan transnasal sphenopalatin gangliyon blokajinin kronik
migrenli hastalardaki bag agrili glin sayisi, atak siddeti, atak sayisi, atak siresi, ilag kétiye kullanimi
ve epizodik migrene dénlsim (lzerindeki sonuglarini ve tedaviye yanit oranini degerlendirmeyi
amacladik.
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Gereg ve Yoéntem: Néroloji kliniklerince agri klinigine yénlendirilen, en az alti aydir kronik migren tanili
ve profilaktik tedavilere yanitsiz veya profilaktik tedavileri tolere edememis hastalar retrospektif olarak
degderlendirildi. Calismaya haftada bir kez ve dért seans bilateral transnasal sfenopalatin gangliyon
blokaji uygulanmis olan hastalar dahil edildi. Sfenopalatin gangliyon blokaji 30 dakika boyunca 0.5
cc’llik %0,5’lik bupivakain emdirilmis swap gubuklari ile uygulanmigti.

Bulgular: Calismaya 40 hasta dahil edildi. Hastalarin birinci, dgiincd, altinci ve dokuzuncu ay
takiplerinde, baslangica gbére bas adgrili giin sayisi, atak siddeti ve atak sikligi parametrelerinde
istatistiksel olarak anlamli iyilesme oldugu saptandi (p <0,001). Baslangigtaki ila¢ suistimalinin
dokuzuncu ayda %55 (n=22)’den %25 (n=10)’e geriledigi ve bu gerilemenin istatistiksel olarak anlamli
oldugu saptandr (p <0,001). Dokuzuncu ayda hastalarin 14 (%35)’iniin ¢ok digiik frekansh, 8
(%20)’inin disik frekansli ve 7 (%17.5)’sinin yiiksek frekansli epizodik migrene déniistigi saptandi.
Hastalarin tedaviye yanit orani birinci, l¢lincl, altinci ve dokuzuncu aylarda sirasiyla %26, %31, %30
ve %28’di. Hayati tehlike arz eden veya komorbidite yaratan herhangi bir yan etki saptanmad..

Sonug: Basit bir uygulama araci gerektiren ve uygulamasi kolay olan sfenopalatin gangliyon blokaji,

kronik migren profilaksisinde glivenli bir se¢enek olabilir.
Anahtar Sézclikler: Kronik bas agrisi, migren, migren profilaksisi, sfenopalatin gangliyon blokaji.

INTRODUCTION

Chronic migraine is defined as a migraine-like
headache lasting longer than three months, with
at least eight attacks in a month and experienced
for at least 15 days per month (1). The estimated
prevalence of chronic migraine ranges between
1.4 and 2.2% (2). As well as putting a fiscal
burden on the budgets of governments, chronic
migraine  adversely affects the health
expenditures, economic status, psychological
health status, general health, and quality of life
(Qol) of individuals (3).

In the prophylactic treatment of chronic migraine,
the treatment modalities of episodic migraine
have been used for many years. Topiramate,
onabotulinum toxin-A (BoNT-A), and anti-
calcitonin gene-related peptide (Anti-CGRP)
antibodies are currently recommended for the
prophylactic treatment of chronic migraine (4).
There is still a need for prophylactic treatment
options that are easy to tolerate and specific to
chronic migraine patients (5).

It is known that perivascular nociceptors are
activated by the inflammatory mediators
developing as a result of plasma extravasation
caused by the vasodilation of cranial blood
vessels in migraine. It is suggested that the
release of inflammatory mediators leading to
headaches should be inhibited by the
sphenopalatine ganglion (SPG) blockade, and
such an inhibition prevents central sensitization in
the trigeminal nucleus (6).

In a survey study including a list of questions to
collect data about a group of specialists, the
approaches and experiences of headache
specialists were investigated in terms of the SPG
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blockade. It has been determined that the SPG
blockade is most frequently chosen in the
diagnosis of chronic migraine. It has also been
emphasized that those benefiting most from the
blockade are the patients with chronic migraine.
On the other hand, headache specialists prefer
the procedure less frequently due to the lack of
evidence-based protocols related to the SPG
blockade (7). There is currently a limited number
of studies demonstrating that the SPG blockade
may have a prophylactic efficacy in chronic
migraine (8-10). In the prophylaxis of chronic
migraine, the recommendation for utilizing the
SPG blockade remains a weak entity (11).

Our study primarily aimed to evaluate the results
of a four-session transnasal SPG blockade once
a week on the number of painful days per month,
the severity, number, and duration of attacks,
drug abuse, conversion to episodic migraine, and
the rate of responses to the treatment in the
patients with chronic migraine. Secondly, our
study also aimed to evaluate the relationship
between the accompanying autonomic symptoms
and the rate of responses to treatment.

MATERIALS and METHODS
Study design and ethics

The present study with a retrospective design
was conducted in the neurology departments of
the Konya Training and Research Hospital and
Konya City Hospital at the University of Health
Sciences between March 2019 and January
2023. Approval was obtained from the local
ethics committee of Necmettin Erbakan
University with the number 2023/41733 (Date:
02/10/2023). The study was also conducted

57



ethically under the principles of the Declaration of
Helsinki and its later amendments.

Participants

The data of 51 patients diagnosed with chronic
migraine undergoing the SPG blockade were
determined by scanning the hospital records of
the patients from the hospital database. The
patients diagnosed with chronic migraine for at
least six months under the International
Classification Criteria of Headache Disorders,
third edition (Beta version), those with a history of
headache for at least one month before the
procedure, those undergoing the SPG blockade
once a week for four sessions, and those
responding to the follow-ups in the outpatient
clinic with the history of pain at the third, sixth
and ninth months were included in the study.
Those with a history of traumas or surgery and
deformities on the face and nose, those
undergoing any interventional procedure due to
migraine within the last 12 months, those with a
history of severe psychiatric disorders, and those
exposed to the changes of prophylactic
pharmacological agents three months before the
nerve blockade or during the follow-up period
were excluded from the study. Forty patients
were evaluated within the scope of the study, and
the procedure is outlined as a flowchart in Figure-
1.

52 patients undergoing the sphenopalatine ganglion

blockade

l

Those responding to the appointment of only the first session (n=2),
Those responding to the appointment of the first two sessions (n=1),
Those responding to the 1* month follow-up (n=1),

Those operated on due to aneurysm rupture in the post-intervention 2" month
(n=1),

Presence of intervention history for a migraine headache in the last 12 months
(n=3),

Those refusing to attend the control follow-ups ( n=1),

Those with only three-month follow-ups (n=1),

Those with only first six-month follow-ups (n=2).

Patients excluded from the study.

l

Patients included in the study (n=40).

Figure-1. This flowchart presents the inclusion and
exclusion of the patients enrolled in the
study.
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Variables and outcomes

The demographic data of patients were scanned
from hospital records of the patients in the
archive, and such features as the duration of
chronic migraine (months), history of psychiatric
illness, presence of drug abuse, history of
autonomic symptoms accompanying migraine
attacks, characteristics of migraine at baseline
(during one month before the initiation of the
procedure) and at the post-treatment first, third,
sixth and ninth months (the number of headache
days/month, number of headache attacks/month,
mean duration and severity of attacks, and use of
pain blockers) were obtained and recorded.
Compared to baseline values, the patients with
headache days/month 250% were considered to
be the responders to the treatment (12), and
therefore the response rates of the patients to the
treatment were calculated.

Patients’ drug abuse was evaluated as the use of
nonsteroidal anti-inflammatory drugs (NSAIDSs),
triptan, or combined use of analgesics. Based on
the criteria, those receiving NSAIDs of 15 tablets
or more per month, and triptans or combined
analgesics of 10 tablets or more per month were
considered drug abusers.

At the end of the follow-ups, it was calculated that
the rate of migraine attacks turned into episodic
migraine subtypes. The number of headache
days per month was accepted as very low-
frequency episodic migraine between 0-3 days,
low-frequency episodic migraine between 4-7
days, and high-frequency episodic migraine
between 8-14 days (13).

Intervention

The SPG blockade was carried out with 0.5 cc,
0.5% of bupivacaine-impregnated swab sticks for
both nostrils bilaterally in four sessions for 30
minutes once a week.

Statistical Analysis

Statistical analyzes were performed using the
Statistical Package for Social Sciences for
Windows, version 25.0 (SPSS, IBM Corp.,
Armonk, NY, U.S., 2017). While the categorical

variables were given as numbers and
percentages (%), the normally distributed
numerical variables were presented as

meanzstandard deviation (SD), and the non-
normally distributed numerical variables were
defined as median (percentiles of 25-75%). The
alterations in the characteristics of migraine
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within the first, third, sixth, and ninth months
compared to the baseline values, such as the
number of headache days/month, number of
attacks/months, mean pain intensity and mean
duration of attacks, were analyzed through the
Friedman test. The Wilcoxon rank-sum test was
performed to compare repetitive measurements,
and the Bonferroni correction was used to avoid
possible type-1 errors. The effect size values of
the Wilcoxon rank-sum test results were
calculated using the formula r=z/YN. The effect of
the blockade on drug abuse at the end of follow-
ups compared to the baseline values was
analyzed with the McNemar test used to define
the paired-nominal data. In addition, the side
effects and complications developing during the
practice were also given with their numbers and
rates. The relationship between the history of
migraine attacks accompanied by autonomic
symptoms and the rate of responses to the
treatment during the follow-ups was analyzed
through the Fisher exact test.

RESULTS

Of 40 patients evaluated in the study, 37 (92.5%)
were women, and headache attacks were
determined to be accompanied by autonomic
symptoms in 25 (62.5%) of the patients. While
the mean age levels of the patients were found
as 39.621£10.99 years, the mean scores of body
mass index (BMI) and the duration of chronic
migraine were detected as 27.59+6.26 gr/cm’
and 10.00 (8.00-14.75) months, respectively.

The frequency of headaches per month, the
number of headaches days per month, the
average duration of headache attacks (hours),
and average values of pain intensity (0-100 mm)
at the baseline and first, third, sixth, and ninth
months after the procedure are presented in
(Table-1).

Based on the analyses from the Friedman test, a
statistically significant difference was found
between the values detected at the baseline and
follow-ups in terms of the frequency of headache
attacks, the number of headache days, the
duration of headache attacks, and pain intensity
(p <.001). While the pair-wise comparisons
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evaluated through the Wilcoxon rank-sum test
are presented in Table-2, the effect sizes of the
Wilcoxon rank-sum test results are shown in
(Table-3).

The changes in percentiles (%) related to the
characteristics of migraine attacks at the
baseline, and the follow-ups at the first, third,
sixth, and ninth months were compared, and the
rates are shown in (Table-4).

The responding rates of the patients at the first,
third, sixth, and ninth-month follow-ups were
detected as 65 (n=26), 77.5 (n=31), 75 (n=30),
and 70% (n=28), respectively. Within the ninth-
month follow-up, while the types of migraine
transformed into very low-frequency episodic
migraine in 35% (n=14) of the patients, the
migraine types were detected to transform into
low-frequency episodic and high-frequency
episodic migraines in 17.5 (n=7) and 20% (n=8)
of the patients, respectively.

The rate of chronic migraine patients
accompanied by drug abuse at the baseline was
55% (n=22), and the rate was found to display a
decrease of 25% (n=10) at the ninth-month
follow-up. A statistically significant difference was
found between the ninth-month follow-up and the
baseline values (p<.001).

The side effects were evaluated, and the
distribution of the side effects was determined as
follows: The history of moderate-to-severe
migraine attacks developing just after the first
intervention in 12.50% (n=5) of the patients, a
sparing amount of hemorrhage to reach a cotton
swab in 21.21% (n=7), lacrimation not exceeding
the intervention time in all sessions and not
causing serious discomfort in 90.00% (n=36)
patients, and numbness in the nasal area in
95.00% (n=38) of the patients.

It was also determined that there was no
statistical association between the presence of
the history of migraine headaches accompanied
by autonomic symptoms before the procedure
and the response rates to the treatment during
the first, third, sixth, and ninth-month follow-ups
(p=0.307, 0.546, 0.548, and 0.078, respectively).
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Table-1. Characteristics of migraine headache at baseline and post-intervention period.

Variables Median (Percentiles of 25%-75%) 95% CI* p
Number of headache days/month

Baseline 28.00 (20.00-30.00) 22.56-26.48

1* Month 6.00 (2.00-23.75) 7.62-14.88

3" Month 4.00 (2.00-11.50) 5.61-12.24 <0.001
6" Month 4.00 (2.00-14.25) 5.81-12.09

9" Month 5.50 (2.00-15.00) 6.68-13.27

The mean severity of attacks (0-100 mm)

Baseline 90.00 (80.00-93.75) 84.18-90.57

1° Month 60.00 (40.00-90.00) 51.80-70.44

3“Month 60.00 (40.00-80.00) 48.65-67.34 <0.001
6" Month 60.00 (42.50-80.00) 46.19-65.56

9" Month 70.00 (50.00-90.00) 53.23-72.27

Headache frequency/month

Baseline 24.50 (15.00-30.00) 18.89-24/41

1° Month 5.50 (2.00-14.50) 6.45-13.19

3"Month 4.00 (2.00-10.00) 4.83-11.07 <0.001
6" Month 4.00 (2.00-10.00) 4.89-10.76

9" Month 5.00 (2.00-10.75) 5.43-11.67
The mean duration of attacks (h)

Baseline 14.50 (8.50-23.00) 15.46-29.34
1° Month 7.00 (4.00-12.75) 7.82-19.48

3"Month 6.00 (4.00-12.00) 7.78-21.47 <0.001
6" Month 6.00 (4.00-12.00) 7.52-20.08

9" Month 7.50 (4.00-19.00) 9.41-23.04

*: Confidence interval

Table-2. Comparisons of characteristics of headaches at post-intervention with baseline values

o*
Variables Baseline- Baseline- Baseline- Baseline-
1% Month 3" Month 6" Month 9" Month
g':g?rﬁgmhheada‘:he <0.001 <0.001 <0.001 <0.001
Headache frequency/month <0.001 <0.001 <0.001 <0.001
;Egcmsﬁﬂ)d“raﬁon of <0.001 <0.001 <0.001 0.012
The mean severity of <0.001 <0.001 <0.001 <0.001

attacks (0-100 mm)

*=A significant p-value was accepted as <0.005 according to Bonferroni correction.
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Table-3. The effect sizes for the Wilcoxon signed-rank test in the analysis of migraine characteristics.

Variables Effect Size
Baseline- Baseline- Baseline- Baseline-
1% Month 3" Month 6" Month 9" Month
g'ggf’rﬁggzhheada‘:he 0.73 0.78 0.78 0.78
Headache frequency/month 0.73 0.78 0.77 0.71
lthtz Cnlzs"’zﬂ)d“ra“on of 0.66 0.59 0.63 0.39
The mean severity of 0.68 0.70 071 0.68

attacks (0-100 mm)

Table-4. Decreasing rates (%) of migraine characteristics at follow-ups, compared to baseline value.

Variables Median (Percentiles of 25-75%)
1° Month 3" Month 6™ Month 9™ Month

Number of headache 80.0 (37.5-

days/month 70.0 (0.0-90.0)  84.0 (56.25-90.0) 87.5) 74.17 (14.37-89.5)
80.0 (50.0-

Headache frequency/month 84.0(56.25-90.0) 84.0(56.25-90.0) 86.67) 81.67 (0.0-92.5)

The mean duration of 33.33 (0.0-

attacks (h) 23.81 (0.0-73.33)  28.57 (0.0-75.0) 73.33) 9.72 (0.0-80.94)

The mean severity of 28.5 (0.0-

attacks (0-100 mm) 20.0 (0.0-55.5) 22.22 (0.0-55.5) 47.37) 12.69 (0.0-42.14)

DISCUSSION

In our study, it was determined that the
parameters of the number of headache days, the
severity, frequency, and duration of attacks, and
drug abuse were improved through the repetitive
transnasal SPG blockade in patients with chronic
migraine without any serious side effects or
complications. The rates of responses to the
treatment and transformation into episodic
migraine were also higher. In addition, it was
detected that there was no relationship between
the patients' response to the treatment and
migraine attacks accompanied by autonomic
symptoms.

In the present study, it was determined that there
was a significant decrease in the number of
headache days and the frequency of attacks
during the nine-month follow-up, compared to the
baseline values. In the study performed by
Additional et al. (10), 28-day pain relief was
stated to be achieved through the transnasal
SPG blockade in a patient with chronic migraine.
In the follow-up of the patient, the clinical
improvement was reported to last for one year
thanks to the repetitive SPG blockades (10). In a
double-blind and placebo-controlled study carried
out by Cady et al. (14), the efficacy of the
transnasal SPG blockade was evaluated in the
patients with chronic migraine, and a significant
improvement was observed in the number of
headache days for one month with the six-week
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administration of 0.3 cc, 0.5% of bupivacaine
twice per week via the Tx360° nasal device
(Tx360 Nasal Applicator; Tian Medical,
Grayslake, lllinois, USA). In addition, although
bupivacaine has a more successful tendency
than placebo, it was shown that there was no
statistical advantage of bupivacaine. Therefore, it
was concluded that more studies are needed to
evaluate the prophylactic efficacy of the SPG
blockade in chronic migraine (14). In the study
designed retrospectively, Tepe and Tertemiz (9)
evaluated the clinical outcomes of the bilateral
transnasal SPG blockade in unresponsive
chronic migraine patients to the pharmacological
treatment. In the study by Tepe and Tertemiz, the
procedure lasting for 30 minutes was applied to
both nostrils with a swab stick impregnated with 1
cc, 0.5% of bupivacaine for a total of four
sessions every two weeks. At the end of the two-
month follow-ups, an improvement was observed
in the number of painful days, and the frequency,
severity, and duration of migraine attacks (9). In a
retrospective study performed by Bobker et al.
(15), of 66 patients with chronic migraine self-
administering lidocaine to both nostrils five times
per month, 79% were found to achieve
preventive efficacy. Our study findings are
compatible with those in previous studies where
the intervals of performing the transnasal SPG
blockade, and types and doses of local
anesthetics used were different (9, 10, 14, 15).
The repetitive SPG blockades are considered to
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break the vicious cycle of headaches by
modulating autonomic pathways (16). The effects
of the repetitive transnasal SPG blockade on
functional changes in neuroanatomical pathways
were investigated in chronic migraine patients,
and a study revealed that there was a correlation
between the amelioration in the number of
headache days and the functional improvement
in the central pain processing centers (17).

In the present study, it was determined that there
was a statistically significant decrease in the
mean severity of the attacks during the nine-
month follow-ups, compared to the baseline
values. At the end of the follow-up, the rate of the
decrease in the initial attack severity was found
to be approximately 13%. Maizels et al. (18) also
reported that there was a decrease of 53% in the
severity of attacks with intranasal lidocaine
administrated to treat acute migraine attacks, and
the result was superior to the placebo responses.
There is no cut-off value revealing the change in
mean pain intensity in determining the superiority
of prophylactic migraine treatments over the
placebo. As for our study, we can put forth that
the rate of the decrease in attack severity through
the repetitive transnasal SPG blockade was
lower than the findings in the literature (18).

In our study, the baseline drug abuse was found
to regress from 55% to 25% at the ninth-month
follow-up. Cady et al. (14) implemented the
repetitive transnasal SPG blockade in chronic
migraine patients, including drug abusers, and
found that the acute drug use decreased at the
sixth-month follow-up, compared to the baseline
values (14). Although drug overuse was handled
in a different dimension in our study, it can be
speculated that SPG blockade may reduce the
analgesic consumption of patients with the
current findings.

In the present study, chronic migraine in our
patients was found to convert to episodic
migraine at a higher rate (72.5%) with the
transnasal SPG blockade. It is known that
chronic migraine patients have even more
headache-related hospital admissions than those
with episodic migraine (19), and the negative
impacts are poorer in the psycho-socioeconomic
areas of life (20).

No serious side effects or complications were
detected in our study. As consistent with the
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findings in the literature (14), we determined that
most of the patients undergoing the SPG
blockade experienced lachrymation in the eyes
and numbness in the nasopharyngeal area. It can
be suggested that the transnasal SPG blockade
is a reliable treatment option in chronic migraine
patients.

Our study has also various limitations. First, our
study is of a retrospective design. The second
limitation of our study is that psychiatric problems
likely to accompany chronic migraine were not
obtained via objective psychiatric evaluation
tools. In studies where the prophylactic effects
will be evaluated, the accompanying factors
should be analyzed meticulously based on the
recommendations of the International Headache
Society (4). Therefore, the fact that psychiatric
disorders were not evaluated appropriately is one
of the limitations of our study. The third limitation
of our study is the confounding effects of
spontaneous recovery on the results of
interventional procedures. In a study in which the
patients were followed for two years,
approximately one-fourth of chronic migraine
patients  were determined  to recover
spontaneously (21); however, the rates of
improvement in our study are far higher than the
aforementioned rate. In addition, the patients
meeting the definition of chronic migraine for at
least six months were included in our study so
that spontaneous remission showed no effects on
the results of the analysis (4).

CONCLUSION

The transnasal SPG blockade, which can be
administered through an inexpensive tool, is
likely to be a reliable and easy-to-use treatment
option in providing prophylaxis in patients with
chronic migraine over nine months. To elucidate
the clinical efficacy of the transnasal SPG
blockade, we consider that further studies are
needed to evaluate the SPG blockades in the
double-blind, placebo-controlled, and randomized
studies performed with different doses and types
of local anesthetics at various intervals.
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Curumus olgularda saptanan etil alkol ve metabolitleri

Ethyl alcohol and its metabolites detected in decomposed bodies
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Amag: Clrimis cesetlerde, postmortem dénemde birgok bakteri, maya ve kuf tirl, cesitli
substratlardan endojen etanol iiretebilir. Olim ile otopsinin yapildigi zaman arasindaki siire, gevre Isis|
ve nem duzeyi, 6lum aninda vucutta bulunan veya 6lenin bulundugu ortamdaki mikroorganizmalar gibi
pek cok degisken postmortem etanol sentezini etkileyebilir. Clrimuls olgularda, vicut sivilarinda
saptanan etil alkollin 6limden 6nce mi tiketildigi, yoksa 6limden sonra endojen mi olustugunun ayirt
edilmesi 6nemlidir. Etanoliin non-oksidatif minor metabolitlerinden etil glukuronid ve etil silfat,
antemortem alkol alimini dogrulamak amaciyla siklikla kullanilan biyobelirteclerdir.

Bu calismada otopsi yapilan ¢lrimus olgularin vicut sivilarinda yapilan toksikolojik incelemeler
sonucunda saptanan etil alkol ve metabolitlerinin degerlendiriimesi, postmortem endojen kaynakl etil
alkol duizeylerinin belirlenmesi amaglanmistir.

Gereg ve Yontem: Mugla Adli Tip Sube Midurliginde 2013-2020 yillari arasinda ¢lrimus cesetlere
yapilan otopsi raporlari retrospektif dosya taramasi seklinde incelenmistir. Clriime sivisi ve goz igi
sivisinda etil alkol saptanma durumu, metabolitlerinin aranma durumu ve sonuglari kaydedilmistir.

Bulgular: 2013-2020 yillari arasinda yapilan toplam 3418 otopsinin 294’lGnde (%8,4) ¢irime bulgulari
saptanmistir. Clrime bulgulari saptanan olgularin %83,3'U (n:245) erkektir. CUrimis olgularin
174’Unde (%59,2) ¢urime sivisinda, 15’inde (%5,1) goz ici sivisinda etil alkol saptanmistir.

Curime sivisinda etil alkol saptanan olgularin 48’inde (%27,6) etil alkol metabolitleri olan etil silfat ve
etil glukuronid aranmig, bunlarin 30’'unda metabolit saptanmamistir. Cirime sivisinda etil alkol
metaboliti saptanmayan olgularin 17’sinde etil alkol dizeyi 50 mg/dI'nin altinda, 11'inde 51-100 mg/dI
arasinda, 2’sinde 100 mg/dI’'nin Uzerindedir.

Metabolit saptanmayan olgulardaki en yiiksek etanol dizeyi, ¢irime sivisinda, 159 mg/dlI’dir.

Sonug: Etil alkol saptanan tim clrimus olgularda mutlaka metabolitlerin de aranmasinin dnemili
oldugu sonucuna varimistir.

Anahtar Sozciikler: Adli tip, gliriime, etanol, etil glukuronid, etil stilfat.

ABSTRACT

Aim: In the postmortem period, endogenous ethanol can be produced from a variety of substrates,
including decomposed corpses, a variety of bacteria, yeasts, and molds. Many factors can influence
postmortem ethanol synthesis, including the time between death and autopsy, environmental
temperature and humidity and microorganisms present in the body at the time of death or in the
deceased's environment. It's crucial to determine whether ethyl alcohol, which is found in body fluids
like putrefaction fluid, vitreous humor, and blood, was consumed prior to death or formed
endogenously after death. Non-oxidative minor metabolites of ethanol, ethyl glucuronide, and ethyl
sulfate, are commonly used biomarkers to confirm antemortem alcohol intake.
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The aim of this study was to determine postmortem endogenous origin ethyl alcohol levels and to
evaluate ethyl alcohol and its metabolites determined as a result of the toxicological examination in
body fluids obtained from autopsies of decomposed cases.

Materials and Methods: Autopsy reports on decomposed bodies performed in Mugla Branch of
Forensic Medicine between 2013 and 2020 were reviewed retrospectively. The presence of ethyl
alcohol in putrefaction fluid and vitreous humor, as well as the search status and results for its
metabolites, were all recorded.

Results: Between 2013 and 2020, 294 (8.4%) of 3418 autopsies revealed evidence of decomposition.
Males made up 83.3 % (n:245) and females made up %16,7’si (n:49) of the cases with signs of
putrefaction. Ethyl alcohol was discovered in the putrefaction fluid of 174 (59,2%) patients and the
vitreous humor of 15 (5.1%) patients. In 48 (27,6 percent) of the cases where ethyl alcohol was
detected in the putrefaction fluid, metabolites such as ethyl sulfate and ethyl glucuronide were
searched, but no metabolites were found in 30 of them. In 17 of the cases where no ethyl alcohol
metabolite was detected in the putrefaction fluid, the ethyl alcohol level was below 50 mg/dl, between
51 and 100 mg/dl in 11, and above 100 mg/dl in 2 of them. In cases with no metabolites, the highest
ethanol level was 159 mg/dl in the putrefaction fluid.

Conclusion: It was concluded that in all decomposed cases where ethyl alcohol is detected, it is

crucial to look for metabolites.

Keywords: Forensic medicine, putrefaction, ethanol, ethyl glucuronide, ethyl sulphate.

GiRiS
Carimis olgularin otopsilerinde saptanan etil
alkol konsantrasyonunun adli tibbi ydnden

yorumlanmasi oldukg¢a 6nemlidir. Yorumlamadaki
en kritik durumlardan biri, saptanan alkolln
6lmeden oOnceki alkol tiketiminden mi yoksa
o6limden sonraki endojen Uretimden mi
kaynaklandiginin  belirlenmesidir. Postmortem
dénemde putrefikasyon sirecinde ve alinan
orneklerin saklanma kosullarina bagh olarak
bircok bakteri ve mikroorganizmanin etkisiyle
cesitli substratlardan (glukoz, protein, lipit vb.)
alkol Uretilebilir. Bu nedenle endojen ve eksojen
alkol ayrimi yapmak gereklidir (1, 2).

Eksojen alinan alkolin blyldk bir kismi,
karacigerde alkol dehidrogenaz ve aldehid
dehidrogenaz enzimleri ile dnce asetaldehide,
ardindan asetata donUsur ve ¢ok kiglk bir kismi
ise mindér metabolik yolaklar Gzerinden atilir.
Etanolin non-oksidatif metabolitleri arasinda etil

glukuronid (EtG), etil silfat (EtS),
fosfatidiletanoller (PEths) ve vyad asidi etil
esterleri (FAEES) bulunur ve bunlarin vicut

sivilarinda tespiti, antemortem alkol tiketimini
destekler. Bu belirteclerden EtG daha siklikla
kullanilirken, yalanci negatiflik ve yalanci pozitiflik
ihtimalini en aza indirmek amaciyla genellikle EtS
ile birlikte ¢alisiimasi 6neriimektedir (3, 4).
Yapilan galismalarda, EtG'nin postmortem kanda
bozulabilecedi, EtS'nin ise postmortem farkli
kosullar altinda bozulmadigi veya olusmadig,
EtG icin hem yanlis negatif hem de yanlis pozitif
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sonuglar ortaya ¢ikabilirken, bu tir hatalarin EtS
icin daha az olasi oldugu ifade edilmistir (5).
Yapilan arastirmalarda, kan EtG seviyesinin alkol
alimini takiben en erken 45. dakikada tespit
edilebildigi, 2-5,5 saat sonra pik seviyeye ulastigi,
kanda etanol tamamen metabolize olduktan
sonra 8 saate kadar, idrarda ise 30 saate kadar
saptanabilecegi bildirilmigtir (6).

Postmortem etanol sentezini; 6lim ile otopsinin
arasindaki sure, cevre sicakligi ve nem dizeyi,
6lim aninda vicutta bulunan veya 6élen kisinin
bekledigi ylzeydeki mikroorganizmalar gibi pek
cok degisken etkileyebilir (7). Postmortem etanol
dlzeyleri diabetes mellitus, enfeksiyon ve
metabolik hastaliklar gibi durumlarda da
degisebilir (8). Postmortem vakalarda rastlanilan
alkolin  %12-57’sinin  postmortem Uretimden
kaynaklandigi bildirilmistir (9).

Ozelikle hava yolu, deniz yolu ve karayolu ulagim
kazalarinda, travma ve yanginlarda &len
kisilerde, c¢uUrimuUs cesetlerde, etil alkolln
O6lmeden 6nce mi tiketildigi yoksa 6limden sonra
vicutta endojen olarak mi olustugunun ayrimi
agisindan rutin olarak etil alkol metabolitlerine
bakilmasi gereklidir (1-3).

Postmortem etanol miktari tayini igin kan, goz ici
sivisl, idrar ve ¢lriime sivisi kullanilabilir. Humor
vitreus, daha steril ve izole bir sivi oldugu igin
etanol miktari tayini icin mikemmel bir bdlgedir.
Fakat ileri derecede ¢urimis olgularda kan, g6z
ici sivist ve idrar ornekleri genellikle elde
edilemez. Bu nedenle girime sivisi 6érneklemesi
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sikhkla kullaniimaktadir. Humor vitreus alkol
konsantrasyonlari, kan alkol konsantrasyonlarini
birka¢ saat gecikmeyle takip eder. Bu nedenle
kan alkol konsantrasyonlari, vitreus humor
konsantrasyonlarindan daha fazladir (6). Ayrica
alinan o6rneklerin sodyum florir iceren tiplerde
saklanmasi, 6rnek alimindan sonraki strecte tip
icerisindeki  etanol uretimini  engellemesi
acisindan énemlidir (10).

Bu calismada, ¢urimus olgulardaki postmortem
endojen  kaynakh etil alkol dizeylerinin
belirlenmesi ve bu konuda yapilacak calismalara
ve literatire katki saglama amaciyla hareket
edilmigtir.

GEREG VE YONTEM

Bu c¢alisma igin Adli Tip Kurumu Baskanligi
Egitim ve Bilimsel Arastirma Komisyonunun
13.12.2021 tarih ve 2021/1357 sayili onayi
alinmistir.

Mugla Adli Tip Sube Midurligd’nde, 2013-2020
yilllari arasinda 8 wyillik bir sire zarfinda
gerceklestirilen otopsilerin raporlari retrospektif
dosya taramasi seklinde incelenmis ve bu otopsi
vakalari arasindan guriume bulgulari saptanan
olgular segcilmistir. iskeletlesme diizeyinde olan
olgular bu c¢alismanin  kapsamina dahil
edilmemisgtir.

Curimis olgularda, gurime sivisi veya goz ici
sivisinda etil alkol bulunup bulunmadigi,
bulunmussa saptanan degerler ile etil alkol
metabolitlerinden EtG ve EtS’nin tespit edilip
edilmedigi bir veri toplama formuna
kaydedilmistir. Clrimus olgularda, kan o6rnegi
olarak kaydedilen 6rneklem sivisinin gurime
sivisi oldugu dusunulmis ve bu dogrultuda
degerlendirilmigtir.

Karayollari Trafik Kanunu’nun 48/5-6-7
maddelerine goére; alkol dizeyi 0,5 promilin
Ustinde olan suriculerin ehliyeti 6 ay slresince
alinir, 1,0 promilin tzerindeki alkol seviyesi trafik
guvenligini tehlikeye atma sugu olusturur (11).
Tark Ceza Kanunu yaralanma kilavuzuna goére
2,5 promil Uzerinde etil alkol saptanmasi, alkol
intoksikasyonu agisindan yasamsal tehlike kriteri
olarak degerlendiriimektedir (12). Bu nedenle
alkol diizeyleri 0-50 mg/dl, 51-100 mg/dl, 101-250
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mg/dl ve 250 mg/dl Gzeri olarak gruplara ayrilarak
degerlendirilmigtir.

Veriler, bir paket istatistik programi araciligi ile
degerlendirilmis, frekans ve yilizde analizleri
yapilmis  ve  sonuglar tablolar  halinde
sunulmustur.

BULGULAR

Mugla Adli Tip Sube Mudirligi'nde 2013-2020
yillari arasinda gegen 8 yillik periyotta toplam
3418 otopsi yapilmistir. Bunlarin %8,4’inde (n:
294) curime bulgularn saptanmistir. Clrime
bulgulari saptanan olgularin  %83,3'U erkek
(n:245), %16,7’si (n:49) kadindr.

Curime sivisi ve goz igi sivisinda saptanan etil

alkol dizeylerinin dagilhmi Tablo-1’de
gOsterilmigtir.
Curimus olgularin  15'inde (%5,1) g6z igi

sivisinda, 174’Gnde (%59,2) ise ¢lriime sivisinda
etil alkol saptanmistir. Olgularin 14’Gnde hem
curime sivisi hem de g6z i¢i sivisinda etil alkol
saptanmigtir.  Minimum ve maksimum alkol
degerleri goz igi sivisinda 5-525 mg/dl, g¢irime
sivisinda 8-584 mg/dI'dir.

Etil alkol saptanan Orneklerde etil alkol
metabolitlerinin arastirilma durumlarinin dagilimi
Tablo-2’de gosterilmistir.

Curime sivisinda etil alkol saptanan olgularin
48'sinde (%27,6), g6z ic¢i sivisinda etil alkol
saptanan olgularin 1’inde (%6,6) etil alkol
metabolitleri olan EtS ve EtG arastinimistir. Etil
alkol metabolitlerinin arastirildigi  toplam 49
Oornegin 18’inde etil sulfat pozitif bulunmus,
31’inde ise her iki metabolit de saptanmamistir.
Cuarime sivisinda saptanan etil alkol diizeylerinin
metabolit arastirima/saptanma durumlarina gére
dagihmi Tablo-3'de gdsterilmigtir.

Curime sivisinda etil alkol metabolitleri olan EtS
ve EtG arastirilan olgulardan etil alkol metaboliti
saptanmayan olgularin (n:30), 17’sinde etil alkol
dizeyi 50 mg/dI’nin altinda, 11'inde 51-100 mg/dl
arasinda, 2’sinde ise 100 mg/dI'nin Uzerindedir.
Curime sivisinda metabolit saptanmayan
olgulardaki en yiksek etanol dizeyi 159 mg/dl
olarak saptanmigtir.
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Tablo-1. Clriime sivisi ve goz ici sivisinda saptanan etil alkol diizeylerinin dagilimi.

Etil alkol diizeyi (mg/dl)

Cliriime sivisi

Goz igi sivisi

n
0-50 79
51-100 62
101-250 24
251 ve Ustu 9
Toplam 174

% n %
45,4 7 46,6
35,6 1 6,7
13,8 6 40,0
5,2 1 6,7
100.0 15 100.0

Tablo-2. Alinan 6rneklerde etil alkol saptanan olgularda etil alkol metabolitlerinin aranma durumlarinin dagilimi.

Etil alkol saptanan 6rnek Metabolit aranmayan Metabolit aranan Toplam
Pozitif Negatif

Curime sivisi 126 18 30 174

Goz igi sivisi 14 - 1 15

Tablo-3. Clrime sivisinda saptanan etil alkol diizeylerinin metabolit aranma/saptanma durumlarina gére dagilimi

Ciiriime sivisi

Aranmamis Pozitif Negatif Toplam
0-50 58 4 17 79
51-100 46 5 11 62
101-250 17 5 2 24
251 ve Usti 5 4 0 9
Toplam 126 18 30 174
TARTISMA mellitus, enfektif durumlar, metabolik hastaliklar,

Adli otopsilerde etil alkol 6lgimd, trafik kazalar
ve travmatik 6limler gibi durumlarda 6énem arz
etmektedir. Postmortem endojen alkol
Uretilebilecegi ilk olarak 1936 yilinda Wagner
tarafindan gésterilmistir (13, 14). Oliimden sonra
curimenin baslamasiyla endojen alkol Uretilmesi
bircok sorunu beraberinde getirmektedir. Bu
nedenle, glrimeye baslamis cesetlerde alternatif
biyolojik 6rnek analizleri, EtG ve EtS gibi
nonoksidatif etil alkol metabolitlerinin dlgimiu ve
¢Urime UrdnU olan n-propanol ve n-butanolln
kan tespitleri gibi konular glindeme gelmektedir
(5, 15, 16). Postmortem endojen etil alkol
olusumunun basta mikrobiyal etkenler olmak
Uzere birgcok faktérden etkilenebilecegi
bilinmektedir.  Bunlarin  basinda diyabetes
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pankreas ve karaciger hastaliklarinda litik
enzimlerin etkilendigi durumlar gelmektedir (17).

Mugla ilinde 2013-2020 tarihleri arasinda otopsi
yapilan olgularin %8,4’4nun gtrdmis oldugu, bu
olgularin %83,3'Unln erkek, %16,7’sinin kadin
oldugu tespit edilmigtir. Erkeklerin kriminal
olaylara karigma ihtimalinin daha fazla olmasi, bu
dagilimin bir nedeni olabilir.

130 ¢urimuls olgunun 64’inde kanda etanol
tespit  edilmemisti, 66'sinda ise  tespit
edilebilmistir. Tespit edilebilenlerin %66,7’si 10-
50 mg/dl arasinda olup, bunlarin endojen olup

olmadiginin yorumlanmasina intiyac
duyulmustur. GOz igi sivisi ve idrar érneklerinin,
gurimls olgularda, kana alternatif olarak
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endojen- eksojen etanol ayriminda 6nemli oldugu
géralmastir  (18). Bu g¢alismada ¢lrimis
olgularin 15inde (%5,1) g6z ici sivisinda,
174'Unde (%59,2) clrime sivisinda etil alkol
saptanmistir. Goz icgi sivisinda alkol tespit edilen
olgularin 14’Unde etil alkol metaboliti aranmamis,
birinde ise etil alkol metabolitleri aranmis fakat
saptanmamistir. Bu durumun géz ic¢i sivisinin
kimyasal olarak kararli ve anatomik olarak izole
bir  bdlim olmasindan kaynaklanabilecegi
dustnUlmustir. Go6z igi sivisi, kiginin olimden
once alkol tuketip tuketmedigini belirlemek adina
toksikolojik incelemeler igin kan veya c¢lrime
sivisina alternatif olarak gugli bir sekilde
onerilmektedir (19).

Calismamizda, c¢urime sivisinda etil alkol
saptanan 174 olgunun sadece 48’inde metabolit
arandigi  goérdlmustdr.  Bu  durum, alkol
degerlendirmesinin  kritik  oldugu olgularda
metabolit incelenmesine odaklanildigini
disundidrmektedir. Calismamizda  ¢lUrimus
olgularda metabolit aranan 48 olgunun
%62,5’inde  (n:30) etil alkol  metaboliti
saptanmamigtir. Metabolit aranan c¢lrimus
olgularin yaklasik Ugte ikisinde saptanan etil
alkoliin endojen kaynakl oldugu anlasiimistir.
Ote yandan, c¢irime sivisinda etil alkol tespit
edilip metabolit aranmamis olgularin da énemli
bir béliminde endojen alkol Uretimine bagl etil
alkol saptanmis olabilecegi dusunUlmagtir.
Olimden 6nce alkol tiiketimi olan 93 vaka ile
yapilan bir calismada, etanol seviyeleri dusuk
olsa bile, tim vakalarda kan icinde EtG tespit
edildigi bildirilmigtir (20). Politi ve ark. tarafindan
yapilan bir ¢alismada, alkolik oldugu bilinen bir
kisinin 6liminden 27 yil sonraki otopsisinde
karaciger, bobrek, kan pihtisi ve sa¢ drneklerinde

EtG saptanmistir. EtG ve EtS'nin, cesetteki
curimeye karsin, Olumin Uzerinden yillar
gecmesine ragmen alkol tuketiminin belirtisi

olarak kullanilabilece@i gosterilmigtir. Ayrica, her
iki metabolit arasindaki molar oranin tim
orneklerde EtS'nin EtG'ye kiyasla daha yiksek
oldugunu belirlemiglerdir (21). Bu durum EtG ve
EtS taramalarinin, eksojen alkol tiketimi ve
endojen etanol Uretimini gbstermesi acgisindan
glvenilir oldugunu distndirmektedir.

Yapilan c¢alismalarda tespit edilen postmortem
endojen alkol seviyelerinin 8mg/dl’den 300 mg/dI
seviyelerine kadar degistigi gosterilmistir (22—25).
Albino tavsanlarda postmortem suregte endojen
etanol Uretimini degerlendirmek icgin yapilan bir
calismada, postmortem 24 saat sonra odlgtilen etil
alkol diizeylerinin 0-42 mg/dl araliginda oldugu,
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antemortem glukoz ve alkol enjeksiyonunun bu
dizeyi 6nemli 6lgtde arttirdidi belirtilmistir (26).

Bu galismada metabolit saptanmayan olgulardaki
en yilksek etanol dizeyi, yani endojen olarak
olusan en yuksek etanol diizeyi 159 mg/dl olarak
tespit edilmigstir. Literatirde, bu seviyeden daha
yuksek, hatta 3 gr/l'ye kadar postmortem endojen
alkol olusabildigi bildirilmistir. Postmortem alinan
orneklerde G¢ nedenle etil alkol saptanabilir. a-
Kisilerin 6lmeden o6nce alkol almis olmalari b-
Olmeden dnce belirli sartlarda  (érnegin
“autobrewery” syndrome) vicutlarinda endojen
alkol olusumu c¢c- Mikrobiyal etkenlerle
postmortem slregte vicutta endojen olarak
etanol olusumu veya postmortem alinan
orneklerde etanol olusumu (27). Literatlrle
birlikte degerlendirildiginde postmortem saptanan
alkol dizeylerine bakilarak etil alkolin eksojen
tlketimi ya da endojen Uretilmesi hakkinda yorum
yapmak mimkiin gérinmemektedir. Oyle ki, Adli
Tip Kurumu Laboratuvarlarinda da 2020 yilindan
sonra 6zellikle tim ¢lrimUs olgularda etil alkol
saptandiginda, metabolitleri de aranmaktadir.
Diger yandan kisiler yasarken bile 6zel kosullarda
vlcutlarinda endojen alkol olusma olasilidi
nedeniyle, sadece ¢lrimus olgularda degil, tim
olgularda, etil alkol dlizeylerine bakilmaksizin etil
alkol metabolitlerinin aranmasi gerekmektedir. Al-
Asmari ve arkadaslari, postmortem 52 vakada,
farkli vicut sivilarinda etanol ve biyobelirteglerini
inceledikleri bir calismada, idrarin biyobelirteg

analizi icin  uygun bir drnek oldudunu
belirtmiglerdir. EJer otopside idrar elde
edilemezse, g6z ici sivisindan biyobelirteg

aranabilecegini belirtmislerdir (28).

Hoiseth ve ekibi tarafindan gergeklestirilen bir
calisma, postmortem vakalarda, kan drneklerinde
EtG analizinin yuksek bir 6zgullige sahip
oldugunu ancak daha dusik bir duyarhlik
gOsterdigini ortaya koymustur. Bu nedenle, pozitif
bir sonug blylk olasilikla etanol alimini
dogrularken, Ozellikle asiri derecede gurimus
vakalarda negatif bir sonug¢ dikkatli bir sekilde
yorumlanmalidir. Bu tur vakalarda, ileri duzeydeki
gurimeye karsl daha stabil oldugu bilinen EtS'nin
de analizinin yapiimasinin faydal olabilecegi
sonucuna ulasiimigtir (29). Ulkemizde, etanol
biyobelirtegleri olan EtG ve EtS sadece
kan/cirime sivisinda analiz edilmektedir. idrarda
sistematik toksikolojik analiz yapilmakla birlikte
etanol ve  metabolitlerini  iceren  analiz
yapilmamakta; goz i¢i sivisinda ise sadece etanol
ve metanol analizi yapilmakta, biyobelirteg
aranmamaktadir. Kan/gUrime sivisi ve goz igi
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sivisinda saptanan etil alkol degerleri ve
metabolitlerinin  birlikte  degderlendiriimesiyle,
etanolin kaynaginin, antemortem kullanimdan mi
yoksa postmortem slregte vicutta endojen
olarak Uretilmesinden mi kaynaklandigi
konusunda gegerli bir yorum yapilabilir.

Postmortem slregte endojen etil alkol olusumuna
neden olan faktorler, ayni zamanda metanol,
asetaldehit, n-propanol, izopropanol, aseton,
propiyonik asit, n-butanol, izobutanol, izoamil
alkol gibi wugucularin da olusumuna neden
olabilmektedir. Bunlardan postmortem etanol
olusumu ile en fazla iliskili olani n-propanoldiir.
Curimis olgularin otopsisinde bu tir ugucu

maddeler  tespit edildiinde de  dikkatli

yorumlanmasi gerekmektedir (27).

SONUG

Postmortem etanol Uretimi birgok faktérden
etkilenmektedir. EtG ve EtS’nin, saptanan etil
alkoliin antemortem kaynakli oldugu konusunda
guvenilir bir belirte¢ olabilecegi dusunulmustar.
Bu calismada, antemortem alkol almi ile
postmortem endojen alkol olusumu ayrimi igin
toksikolojik incelemelerde etil alkol
metabolitlerinin incelenmesinin onemi
vurgulanmaktadir.

Cikar catismasi: Yazarlar arasinda herhangi bir

cikar ¢atismasi bulunmamaktadir.
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Treatment results of our patients with acute viral hepatitis C

Akut hepatit C hastalarimizin tedavi sonuglari
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ABSTRACT

Aim: The diagnosis of acute hepatitis C virus (HCV) infection can be made during follow-up in patients
with a generally known risk contact, since it is mostly asymptomatic. The earliest indicator of acute
HCV infection is increased HCV-RNA. Anti-HCV seroconversion is also the strongest evidence of
acute infection. The risk of becoming chronic is at least 80%. Acute HCV infection should be closely
monitored for treatment alternatives due to its high chronicity rate. Spontaneous recovery can be seen
after 8-12 weeks in acute viral hepatitis C. For this reason, it is recommended to wait 8-12 weeks to
start specific treatment. This study was conducted to evaluate the data of the patients we followed up
with the diagnosis of acute HCV in our clinic, to determine the most appropriate time to start treatment
in acute viral hepatitis C, and to evaluate the effect of Peg-interferon alfa 2a on acute viral hepatitis C
cases.

Materials and Methods: The data of patients diagnosed with acute viral hepatitis C in our clinic
between 2005 and 2015 were evaluated.

Results: Twelve patients with acute viral hepatitis C were followed up in our clinic. Twelve of the cases
were male, and the mean age was 38.8 + 7 (range, 25-50) years. Spontaneous recovery was
observed in three of our patients after 8-12 weeks of follow-up (HCV-RNA was negative by PCR, AST-
ALT values were normal).

Three months after the diagnosis of acute HCV, nine patients without spontaneous improvement were
started on pegylated interferon alfa 2a 180 mcg (1x1l/week sc) and were treated for six months.
Treatment response was 100% at 6-month and 2-year follow-ups.

Conclusion: After the diagnosis of acute HCV infection, 8-12 weeks should be waited for
spontaneous viral clearance. If acute viral hepatitis C does not improve in the first three months, it
should be evaluated for specific treatment. Pegylated interferon alfa 2a may be considered as an
alternative therapy in patients who do not develop spontaneous viral clearance after 8-12 weeks.

Keywords: Acute viral hepatitis C, pegylated interferon alpha 2a, spontaneous viral clearance.
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Amag: Akut hepatit C virtis (HCV) enfeksiyonu tanisi, cogunlukla asemptomatik seyrettigi icin genel
olarak bilinen bir risk temasi olan hastalarda takip sirasinda konulabilmektedir. Akut HCV
enfeksiyonunun en erken gostergesi artmis HCV-RNA'dir. Anti-HCV serokonversiyonu da akut
enfeksiyonun en glclii kanitidir. Kroniklesme riski en az %80'dir. Akut HCV enfeksiyonu, yliksek
kroniklesme orani nedeniyle tedavi alternatifleri agisindan yakindan izlenmelidir. Akut viral hepatit C'de
8-12 hafta sonra spontan iyilesme gérilebilmektedir. Bu nedenle spesifik tedaviye baglamak igin 8-12
hafta beklenmesi énerilmektedir. Bu ¢alisma, kendi klinigimizde akut HCV tanisi ile takip ettigimiz
hastalarin verilerini degerlendirerek akut viral hepatit C'de en uygun tedavi baslama zamanini
saptamak ve pegile-interferon (peg-IF) alfa 2a’nin akut viral hepatit C vakalari lizerindeki etkisini
degerlendirmek amaciyla yapilmistir.

Gerec ve Yéntem: 2005-2015 yillari arasinda klinigimizde akut viral hepatit C tanisi alan hastalarin
verileri degerlendirildi.

Bulgular: Akut viral hepatit C'li 12 hasta klinigimizde takip edildi. Olgularin 12'si de erkek olup, yas
ortalamasi 38,8 + 7 (aralik, 25-50) yil idi. 8-12 haftalik takip sonrasinda (¢ hastamizda spontan
diizelme g6zlendi (HCV-RNA PCR ile negatif, AST-ALT degerleri normaldi).

Akut HCV tanisindan (¢ ay sonra, spontan diizelme olmayan dokuz hastaya pegile interferon alfa 2a
180 mcg (1x1/hafta sc) baslandi ve alti ay tedavi uygulandi. 6 aylik ve 2 yillik takiplerinde tedavi yaniti
%100°d(i.

Sonug: Akut HCV enfeksiyonunda tani konulduktan sonra spontan viral temizlenme igin 8-12 hafta
beklenmelidir. Akut viral hepatit C ilk (¢ ayda dlizelmezse spesifik tedavi agisindan
degerlendiriimelidir.8-12 hafta sonra spontan viral klirens gelismeyen hastalarda pegile interferon alfa

2a alternatif tedavide diisdindilebilir.

Anahtar Soézciikler: Akut viral hepatit C, pegile interferon alfa 2a, spontan viral klirens.

INTRODUCTION

The prevalence of chronic hepatitis due to HCV
in the world is approximately 3%, whereas in
Turkey this rate is approximately 1% (1) .

One of the important features of HCV is its high
chronicity development at rates up to 80%.
Another feature is the asymptomatic course of
the acute infection, so they pass the acute period
without being diagnosed. This causes a high rate
of chronicity. In the chronic period, the rate of
permanent response with treatment is low (2).
Most acute HCV cases are asymptomatic and
only 20% have jaundice. Most cases of acute
hepatitis C infection are difficult to distinguish
from chronic infection due to the anicteric course.
In both cases, anti-HCV and HCV-RNA are
positive. Therefore, acute HCV can be diagnosed
rarely in this period. However, history and
previous examinations are important in
differential diagnosis (3).

For the diagnosis of acute HCV infection,
documentation of anti-HCV seroconversion,
HCV-RNA positivity or Anti-HCV positivity with
Anti-HCV negativity, ALT elevation, and recent
HCV contact history must be present (4).

Treatment is strongly recommended in acute
HCV infection due to the high rate of chronicity
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and the low efficacy of treatment in the chronic
period (50%). Pegylated interferon alpha
monotherapy is highly effective in the treatment
of acute viral hepatitis C and provides a high
sustained response.

In acute viral hepatitis C infection, direct-acting
antiviral (DAA) drugs can be used besides
pegylated interferon alpha. It is recommended to
treat Sofosbuvir + Ledipasvir for 8 weeks in those
infected with genotypes 1, 4, 5, 6.

For those infected with genotype 1b, it is
recommended to be treated with
Paritaprevir/ritonavir + Ombitasvir + Dasabuvir for
8 weeks.

In all genotypes, Glecaprevir + Pibrentasvir or
Sofosbuvir + Velpatasvir or Sofosbuvir +
Velpatasvir + Voxilaprevir can be given for 8
weeks. However, there are no adequate studies
showing that treatment with DAA is more
effective than pegylated interferons (5-7).

As in our study, we also recommend treatment
with pegylated interferon alfa, since it is within the
scope of reimbursement in our country, easy to
use once a week, and a permanent viral
response of up to 100%. For this, it is sufficient to
be treated with pegylated interferon alfa for 24
weeks.
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Permanent response can occur in 98% of cases
with this treatment (8). Spontaneous HCV
clearance has been reported in the range of 25-
30% in studies. It usually takes place within the
first 12 weeks (9, 10).

In this study, we aimed to evaluate the
spontaneous clearance development status and
the efficacy of interferon therapy by evaluating
the 2-year follow-up data of the patients followed
up with the diagnosis of acute viral hepatitis C in
our clinic between 2005 and 2015. These
patients were analyzed for risk factors, genotype
determination, end-of-treatment response rates,
and sustained response rates.

MATERIALS and METHODS

Between 2005 and 2015, HBsAg, anti-HBcIgM,
anti-HCV, anti-HIV, AST, ALT, total bilirubin and
direct bilirubin tests were studied in patients who
came to our clinic with complaints of loss of
appetite, nausea, fatigue, darkening of urine color
and yellowing of the sclera. HCV-RNA was
studied quantitatively by PCR (Biomerieux,
France) in patients with positive anti-HCV.

A diagnosis of acute HCV was made in those
who had documented anti-HCV seroconversion,
HCV-RNA positivity with Anti-HCV negativity or
Anti-HCV positivity and HCV RNA positivity, ALT
elevation and a recent history of HCV contact (4).
Patients who were diagnosed with acute viral
hepatitis C among patients older than 18 years
and younger than 65 years were included in the
study. Those younger than 18 years of age, older
than 65 years of age, those with autoimmune
disease, a history of viral and toxic hepatitis,
those with psychiatric diseases and any other
additional disease were not included in the study.
The patients were followed without treatment for
two or three months after the onset of acute
symptoms. At the end of this period, Peg-
interferon alfa 2a 180 mcg (1x1l/week sc) was
administered to nine patients with anti-HCV
positive, HCV-RNA (PCR) positive and high AST-
ALT values for six months. Patients were
evaluated for response to treatment by testing
anti-HCV, HCV-RNA (PCR), AST and ALT values
at 3 and 6 months of treatment and 1 and 2 years
after the end of treatment.
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RESULTS

Twelve male patients that 25-50 years (mean
38.847), anti-HCV positive, HCV-RNA (PCR)
positive and other acute viral hepatitis markers
negative (HBsAg, anti-HBc IgM, anti-HAV IgM,
anti-HIV) were followed up with the diagnosis of
acute viral hepatitis C (Table-1).

In their history, tooth extraction in five patients,
endoscopic intervention in four patients, and
sexual risk in three patients were found to be risk
factors in the last 6 months. In the last six
months, three patients with sexual risk and nine
patients with a history of endoscopy and tooth
extraction had negative anti-HCV tests in their
previous tests.

The mean AST level of these patients was
425.8436 I1U/ml, the mean ALT level was
515.4+40 IU/ml, and the mean total bilirubin level
was 7.6x1.55 mg/dl, and they had direct bilirubin
dominance. Anti-HCV and HCV-RNA (PCR) tests
were positive in all patients (Table-1).

HCV-RNA (PCR) values were between 400.000
and 1.200.000 IU/ml. The mean was
699.166,66+270.099,58. Serum albumin,
creatinine, blood sugar and TSH levels of the
patients were found to be normal.

Patients were followed for spontaneous
clearance for two or three months after the onset
of acute symptoms. Spontaneous viral clearance
developed in three patients (25%) at 3 months,
with normal AST-ALT values and negative HCV-
RNA (PCR). In the other 9 patients, anti-HCV and
HCV-RNA (PCR) were positive and AST-ALT
values were high.

Among these nine patients who did not develop
spontaneous viral clearance three patients with
genotype 1lb and HCV-RNA (PCR) >800.000
IU/ml were treated at week 8 and the other six
patients were treated at week 12 with peg-
interferon alpha 2a 180 mcg (1x1/week, sc) for
six months (Table-1). At the end of the third
month of treatment, serum AST and ALT values
returned to normal in all patients. Serum HCV-
RNA (PCR) was negative in six patients at the
end of the third month of treatment and in all
patients at the end of the sixth month. The end-
of-treatment response rate was 100%.

The patients were followed for two years for
permanent response. In the first year after the
end of treatment, transaminases were normal,
HCV-RNA (PCR) negative in all patients, and
anti-HCV negative in one patient. No recurrence
was observed in the second year. The anti-HCV
result of the patient who was negative for anti-
HCV a year ago was again negative (Table-1).

73



Table-1. Baseline values and follow-up data of the patients.

Baseline
Baseline ALT- . HCV-
Anti-HCV/ geno
AST-Total RNA(PCR)
bilirubin values HCV-RNA (PCR) ype | quimi)
. values
Patient Possible
No/ age causes of_ ” g 5 5
(M:male) transmissi 329 ® [ —_ = - = =
on O c - 04 = < c c C o [}
§S| &8 <E g | <5 S S BE | TE
£§8| E= 52 £ g| E E S8 | >8
8_6 © < ~ ™ © = T s
a o 3 S
[ N
125 M | 1ooth 12th 500-450 | 6.8 | ++ | +- +1- - - 1b 400.000
extraction week
2-36-M endoscopy | - \it:ek 490-362 6.6 +/+ +/- +/- +/- +/- 1b 820.000
3-40-M endoscopy | - \}vitt?k 550-450 6.1 +/+ +/- +/- +/- +/- 3 1.200.000
Tooth 8th
4-47-M extraction - week 520-450 8.5 +/+ +/+ +/- +/- +/- 1b 850.000
5-40-M endoscopy | + 560-445 | 10.4 | ++ | +- +- +- +- 1b 540.000
anti-hcv (+)
6-41-M partner + 530-425 9.8 +/+ +/- +/- +/- +/- 3 1.000.000
7-36-M Tooth + 495-450 | 9.4 HE | 4 +- /- /- 3 940.000
extraction
g-39-m | reoth ; 8th 520-470 | 5.8 | 1+ | 4+ | +- - +- 1b 810.000
extraction week
9-33-m | reoth ; 12th 520-440 | 6.4 | ++ | +- +1- - +- 1b 510.000
extraction week
10-45-M | @ntrhov(+) 12th 450-375 | 6.7 | ++ | +- +I- +- +- 1b 430.000
partner week
11-50-m | 1ooth ; 12th 470-410 | 6.9 | 41+ | 4+ | 4 - +- 1b 420.000
extraction week
12-34-m | @ntrhov (+) | 12th 490-380 | 7.8 | ++ | +- +I- +- +- 1b 470.000
partner week

Patient no: 5-7: Those who developed spontaneous viral clearance.

Anti-HCV negative patient was genotype 3 and
had spontaneous viral clearance.

Two of the three patients with spontaneous
recovery had genotype 3 and HCV-RNA (PCR) >
800.000 IU/ml, and the other patient had
genotype 1b and HCV-RNA (PCR <800.000
Iu/mil).

Peg-interferon alfa 2a treatment was started in
nine patients who did not show spontaneous
recovery. One of these 9 patients was genotype 3
and HCV-RNA (PCR) was 1.200.000 IU/ml. The
other eight patients were genotype 1b, and three
of these 8 patients had HCV-RNA (PCR) values
>800.000 1U/ml and five patients <800.000 IU/ml.
As a result of these values, peg-interferon alpha
monotherapy was started in three patients with
genotype 1b and HCV-RNA (PCR)> 800.000
IlU/ml at week 8, and for other patients at week
12. Three patients with genotype 3 came from
Nakhchivan Autonomous Republic. Our response
rate was 100% at the end of the treatment and at
the long-term 2nd year controls of our patients.
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DISCUSSION

It is difficult to distinguish acute HCV from chronic
HCV infection because immunoglobulin-M (IgM)
antibodies cannot be detected in the acute phase
of HCV infection, anti-HCV IgG positivity cannot
be determined, and HCV-RNA is positive in both
chronic and acute infections (11).

It is emphasized that patients with acute hepatitis
C respond well to IFN alpha therapy and
therefore should be treated in the acute phase.
Because it becomes chronic at a rate of 80% and
the permanent response rate is low in the chronic
period (2).

Two pieces of evidence support that treatment
can prevent progression to chronic infection.
First, anti-retroviral therapy in patients with
acquired immunodeficiency allows the patient's
immune system to control viral replication by
reducing viral load. Latter; Early control of viral
load in lymphocytic choriomeningitis virus
infection  (murine  model) prevents the
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development of chronic infection by allowing the
host's immune system to clear the virUs (2).

The 2002 NIH consensus conference stated that
treatment is necessary in acute HCV infection
because of high sustained viral response rates
(83-100%) (12).

In the study by Jaeckel et al., it was reported that
a 98% permanent viral response was achieved
with IFN alpha monotherapy in 44 patients with
acute HCV (2).

In a meta-analysis, in 1075 cases of acute HCV
infection in 22 studies, a sustained viral response
rate of 78% in treated patients and 55% in
untreated patients was reported (4).

In a study using pegylated interferon alfa to
determine the duration of treatment, sustained
viral response rates were 67% at 8 weeks, 82%
at 12 weeks, and 91% at 24 weeks. At the end of
the study, it was stated that a higher rate of
permanent viral response would be obtained with
24 weeks of use (13).

American Association for the Study of Liver
Disease’s (AASLD) 2004 guidelines recommend
administration of pegylated interferons for at least
6 months, as they have similar results to
standard interferon alfa and are easy to use (14).
In our study, we applied Peg-interferon alfa 2a
180 mcg (1x1/week sc) treatment for six months
to patients who did not develop spontaneous
clearance, and a 100% permanent viral response
was obtained.

In a study by Gerlach JT et al, spontaneous viral
clearance developed in 24 (52%) of 46 patients
within 12 weeks of symptom onset in patients
with symptomatic acute HCV (15).

In a study by Hofer H et al, spontaneous viral
clearance developed in 8 (67%) of 12 patients
with symptomatic acute HCV (16).

AASLD's 2004 guidelines also recommend
waiting for spontaneous recovery and starting
treatment in 2-4 months (14).

As a result of the meta-analysis of 12 studies
investigating whether treatment delay has a
negative effect on persistent viral response; It
has been shown that delaying treatment for 60
days after the onset of symptoms does not
reduce the effectiveness of treatment (17).
3-month wait strategy for spontaneous viral
clearance in patients with symptomatic acute
HCV avoids unnecessary treatment in subjects
who will be cleared spontaneously (18).

In our study, spontaneous clearance developed
in 25% of the patients. Other patients were
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started on treatment after 8 or 12 weeks of
follow-up and the treatment response was 100%.

In a study by Kamal et al with Pegylated
interferon alfa, a better sustained viral response
rate was found in genotypes 2, 3 and 4 than
genotype 1. No difference was found between
starting treatment at week 8 or 12 in genotypes 2
and 3.

It has been reported that patients with genotype 1
and high viral load (> 800,000 IU/mL) have
higher SVR when treatment is started early (19).
In cases with HCV-RNA positivity; It is
recommended to start treatment at week 8 in
cases with genotype | and high viral load (>
800,000 IU/ml), and at week 12 in cases with
viral load <800,000 IU/ml (9).

In our study, we followed our patients for
spontaneous clearance during 8 or 12 weeks of
follow-up in accordance with the literature. We
started treatment at the eighth week in 3 patients
with high viral load and genotype 1b. We
continued to follow the other patients until the
12th week and started treatment for those who
did not develop clearance.

In studies evaluating the efficacy of pegylated
interferons in acute HCV infection, sustained
virological response rates vary depending on
genotype and viral load when treatment is started
at 8 and 12 weeks after the onset of infection.

In a study by Sanaa et al., Pegylated interferon
alpha treatment was started in 42 patients at 8
weeks, 41 patients at 12 weeks, and 38 patients
at 20 weeks in patients who did not develop
spontaneous clearance.

Persistent viral response rate was reported as
95.3% in the group of patients who started
treatment at week 8, 93.2% in the group started
at week 12, and 76.6% in the group started at
week 20. Since the sustained viral response
rates were significantly higher than the 20th
week, it was reported that the most appropriate
time for treatment was the 8th and 12th weeks
(9)-

In a meta-analysis, 1075 cases with acute HCV
infection in 22 studies were evaluated according
to the time to start of treatment and the sustained
viral response (SVR) achieved, and the rates of
SVR were 82.5% for those who started treatment
within 12 weeks, and 70% for those who started
treatment within 12-24 weeks, 62.5% of those
who started treatment after 24 weeks. In this
study, the rate of SVR was found to be
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significantly higher in the patient group who
started treatment at the 12th week (13).

In a control group study conducted by Karnal et
al.,, in 175 patients with acute HCV infection,
pegylated interferon alfa was started once a
week for 12 weeks in the 8th, 12th and 20th
weeks without spontaneous viral clearance within
the first 8 weeks after HCV -RNA positivity and at
the end of the study. Permanent viral response
rates in these weeks were 95%, 92% and 76%,
respectively (19).

In our study, the sustained viral response was
100% in patients who started treatment at both
week 8 and week 12.

In a study evaluating the efficacy of the
combination of pegylated interferon and ribavirin
in patients with acute HCV (genotypes 1 and 4),
pegylated IFN + ribavirin was used in 20 cases,
and pegylated IFN was started at week 12 and
given for 24 weeks. Persistent viral response
rates were found to be 85% in the IFN+ ribavirin
group and 80% in the monotherapy group, and
the difference was not statistically significant and
ribavirin combination was not recommended (20,
21).
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CONCLUSION

Acute HCV infection is a curable disease with a
high rate of permanent viral response when
appropriate follow-up and treatment is applied.

In acute HCV infection, since spontaneous viral
clearance may occur, treatment should not be
started immediately, but should be waited for 8-
12 weeks.

Acute viral hepatitis C should be treated with
specific therapy if it does not improve in the first 3
months.

It is possible to obtain a 100% permanent viral
response with a weekly pegylated interferon alfa
treatment.

Conflict of interest: The authors declare that
they have no conflict of interest.

1. Mistik R, Balik I. Tiirkiye’de viral hepatitlerin epidemiyolojik analizi. Viral hepatit. 2003;1:10-55.

10.

76

. Jaeckel E, Cornberg M, Wedemeyer H et al. Treatment of acute hepatitis C with interferon alfa-2b. New

England Journal of Medicine. 2001;345(20):1452-7.

. Akhan S. Hepatit C virusu. Topgu AW, Soyletir G, Doganay M (eds), Enfeksiyon Hastaliklari ve Mikrobiyolojisi,

3.baski, istanbul: Nobel Tip Kitabevleri, 2008: 1911-29.

. Corey KE, Mendez-Navarro J, Gorospe EC, Zheng H, Chung RT. Early treatment improves outcomes in acute

hepatitis C virus infection: a meta-analysis. Journal of viral hepatitis. 2010;17(3):201-7.

. Basu PP, Shah NJ, Aloysius MM, Brown Jr R. Sofosbuvir and ledipasvir vs. sofosbuvir and simeprevir for

acute hepatitis C: a RCT (SLAM C study). Hepatol Int 2016;10: S14— S15.

. Rockstroh JK, Bhagani S, Hyland RH et al. Ledipasvir/sofosbuvir for 6 weeks in HIV-infected patients with

acute HCV infection. Conference on Retroviruses and Opportunistic Infections (CROI), February 22-25,
Boston, Massachusetts.

. Deterding K, Spinner C, Schott E et al. Six weeks of sofosbuvir/ledipasvir (SOF/LDV) are sufficient to treat

acute hepatitis C virus genotype 1 monoinfection: The HEPNET Acute HCV IV Study. J Hepatol 2016;64:
S211.

8. Wiegand J, Jackel E, Cornberg M et al. Long-term follow-up after successful interferon therapy of acute
hepatitis C. Hepatology. 2004;40(1):98-107.

. Kamal SM, Fouly AE, Kamel RR et al. Peginterferon alfa-2b therapy in acute hepatitis C: impact of onset of

therapy on sustained virologic response. Gastroenterology. 2006;130(3):632-8.

Caruntu FA, Benea L Acute hepatitis C virus infection: Diagnosis, pathogenesis, treatment. Journal of
Gastrointestinal and Liver Diseases: JGLD. 2006;15(3):249-56.

Ege Journal of Medicine / Ege Tip Dergisi



11. Orland JR, Wright TL, Cooper S Acute hepatitis C. Hepatology (Baltimore, Md). 2001;33(2):321-7.

12. Seeff LB, Hoofnagle JH The National Institutes of Health Consensus Development Conference: Management
of Hepatitis C 2002. Clinics in Liver Disease. Feb 2003;7(1):261-87.

13. Kamal SM, Moustafa KN, Chen JC et al. Duration of peginterferon therapy in acute hepatitis C: a randomized
trial. Hepatology. 2006;43(5):923-31.

14. Strader DB, Wright T, Thomas DL, Seeff LB American Association for the Study of Liver Diseases, Diagnosis,
management, and treatment of hepatitis C. Hepatology. Apr 2004;39(4):1147-71.

15. Gerlach JT, Diepolder HM, Zachoval R et al. Acute hepatitis C: high rate of both spontaneous and treatment-
induced viral clearance. Gastroenterology. 2003;125(1):80-8.

16. Hofer H, Watkins-Riedel T, Janata O et al. Spontaneous viral clearance in patients with acute hepatitis C can
be predicted by repeated measurements of serum viral load. Hepatology, 2003;37(1):60-4.

17. Licata A, Di Bona D, Schepis F, Shahied L, Craxi A, Camma C When and how to treat acute hepatitis C?
Journal of hepatology. 2003;39(6):1056-62.

18. Wiegand J, Buggisch P, Boecher W et al. Early monotherapy with pegylated interferon alpha-2b for acute
hepatitis C infection: the HEP-NET acute-HCV-II study. Hepatology. 2006;43(2):250-6.

19. Kamal SM, Fouly AE, Kamel RR et al. Peginterferon alfa-2b therapy in acute hepatitis C: impact of onset of
therapy on sustained virologic response. Gastroenterology. 2006;130(3):632-8.

20. Ghany MG, Strader DB, Thomas DL, Seeff LB Diagnosis, management, and treatment of hepatitis C: an
update. Hepatology (Baltimore, Md). 2009;49(4):1335.

21. Kamal SM, Ismail A, Graham CS et al. Pegylated interferon a therapy in acute hepatitis C: Relation to
hepatitis C virus—specific T cell response kinetics. Hepatology. 2004;39(6):1721-31.

Volume 63 Issue 1, March 2024 / Cilt 63 Sayr 1, Mart 2024 77



Research Article / Aragtirma Makalesi

Ege Journal of Medicine / Ege Tip Dergisi 2024; 63 (1): 78-85

Pediatric cases diagnosed with drug-related acute tubulointerstitial
nephritis: a single-center experience

Cocuk hastalarda ilag iliskili akut tibllointerstisyel nefritin degerlendiriimesi: tek
merkez deneyimi
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ABSTRACT

Aim: Acute tubulointerstitial nephritis (TIN) is inflammation of the renal interstitium. It is also a
common cause of acute kidney injury (AKI). The aim is to contribute to the literature by evaluating
patients diagnosed with drug-induced TIN.

Materials and Methods: 29 Turkish children aged between 3 and 217 months, 5 of whom had
undergone a biopsy, were retrospectively analyzed in terms of clinical and laboratory findings.

Results: 29 patients, 19 of whom were girls, were evaluated. The mean age at diagnosis was 161(3-
217) months. Nausea-vomiting complaint of 12 cases, 6 under treatment during hospitalization, 4 with
headache, 2 with isolated fatigue, and the remaining 5 patients with incidentally detected renal
function test disorder, oligo-anuria, urinary incontinence, red urination, and uveitis. At the time of
diagnosis, 4 patients had hypertension and 26 patients had AKI. Two of these cases were anuric. The
low eGFR values at the time of diagnosis were observed to improve at the end of the follow-up.
Hematuria was detected in 18 cases and of them were macroscopic hematuria. 4 patients had pyuria,
19 patients had proteinuria, and 2 of them were nephrotic. Biopsy was performed in 5 cases. While
one of the patients presented with uveitis, uveitis developed in 1 patient during the 3" month of follow-
up.

Conclusion: Consequently, although TIN is a reversible disease, its recognition is important in terms
of treatment and follow-up.

Keywords: Acute tubulointerstitial nephritis, drugs, uveitis.

oz

Amagc: Akut tubulointerstisyel nefrit (TIN), renal interstisyumun inflamasyonudur. Ayni zamanda akut
bébrek hasarinin (ABH) yaygin bir nedenidir. Amac¢ ilaca baglh TIN tanisi alan hastalar
degerlendirerek literatlire katkida bulunmaktir.

Gereg ve Yontem: Yaglari 3-217 ay olan 29 Tiirk ¢ocugu klinik ve laboratuvar bulgulari agisindan
retrospektif olarak incelendi. 5 hastaya biyopsi yapildigi gérildi.
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Bulgular: 19'u kiz olmak (izere 29 hasta degerlendirildi. Ortalama tani yasi 161(3-217) ay idi. Basvuru
sikayetleri degerlendirildiginde 12 hastada bulanti-kusma, 4 hastada bas adrisi ve 2 hastada izole
halsizlik oldugu gériildii. 5 hastanin baska sebeplerle hastaneye basvurusu sonucu rastlantisal olarak,
6 ise hastanin farkli nedenlerle hospitalizasyonu sirasinda izlemde tani aldigi belirlendi. 26 hastada
ABH bulunmaktaydi ve 4 hasta hipertansifti. Iki hasta aniirikti. Tani aninda diisiik olan eGFR
degerlerinin takip sonunda diizeldigi gérildi. Hastalarda idrarda hematiiri, piydri ve protein(iri
mevcuttu. 5 olguya biyopsi yapildi. Hastalardan biri (veit gikayeti ile bagvururken, 1 hastanin takibinin

3. ayinda dveit gelisti.

Sonug¢: Sonug olarak TIN geri dbniisiimlii bir hastalik olmasina ragmen taninmasi tedavi ve takip

acisindan énemlidir.

Anahtar Sézciikler. Akut tubulointerstisyel neffrit, ilaglar, liveit.

INTRODUCTION

Acute tubulointerstitial nephritis (TIN) is a clinical
situation that develops secondary to inflammation
in the interstitium of the tubules that make up
most of the kidney. It is one of the most common
causes of acute renal failure in clinical practice.
TIN is characterized by interstitial inflammation,
interstitial edema, and tubulitis. The term TIN was
used for the first time in 1898 by Councilman in
this clinical situation in which local edema
involving tubules and interstitial inflammation was
observed in the histological examination of the
kidneys of infected patients.l It is a clinic that
occurs with an immune mechanism. Infections
were considered the primary cause in the past,
but recently, immuno-allergic mechanisms,
primarily drugs, have been blamed. Medications
are the most common cause, antibiotics are the
most common. Other causes include, by
incidence, autoimmune disorders, infections, and
tubulointerstitial nephritis with uveitis (TINU)
syndrome. The disease has a sudden onset and,
to a lesser extent, can progress to chronic, slow-
changing, and rarely even end-stage renal
disease. There is no clear data on incidence. The
diagnosis is often made clinically and since the
disease is self-limiting, patients return to clinical
normality with symptomatic treatment, and a
biopsy is usually not needed.? In pediatric
patients, TIN is determined in 3-7% of biopsies
performed in acute kidney injury (AKI) (3). This
rate is higher in adults, up to 27%." The reasons
for this are well-defined and categorized.
Determining is well-defined is important in terms
of being a marker for treatment and follow-up.
This review focuses on TIN secondary to drug
use, one of TIN’'s common etiologies.
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MATERIALS and METHODS

The study is a retrospective study in which
pediatric patients aged 0-18 years who were
followed up in the pediatric nephrology clinic of
our hospital between 2015 and 2020 and
diagnosed with acute tubulointerstitial (ATIN)
nephritis were examined. Ethical committee
approval was received from the Ethics
Committee of Tepecik Training and Research
Hospital (Date: December 23, 2020. Decision No:
2020/14-17). After the approval of the local ethics
committee, age, gender, follow-up period,
presentation complaint, presence of hypertension
and AKI at the time of diagnosis, comorbidities,
presence of infection, history of drug use,
physical examination findings, and findings were
obtained from the files of the patients at the time

of diagnosis and follow-up. Final eGFR,
laboratory results (complete blood count,
biochemical values, tubular tests), eye

involvement, renal ultrasonography result, follow-
up and treatment (treatment, whether or not
received renal replacement therapy (RRT), type
of RRT, and duration) were obtained.

Statistical analyses

The SPSS package program (IBM SPSS
Statistics for Windows, version 25.0. Armonk,
NY: IBM Corp, 2017) was used for statistical
analyses. Variables with normal distribution are
shown as mean values + standard deviation
(SD), variables with abnormal distribution are
shown as median (range), and the rest are
expressed as frequency. The chi-square test was
used to compare categorical variables between
groups. The Kolmogorov-Smirnov test was used
to evaluate the normal distribution of continuous
variables between groups. All parameters were
distributed abnormally, so they were evaluated by
the Mann-Whitney U test. For this study, p <
0.05 was considered statistically significant.

79



RESULTS

File information of 29 children, 19 of whom were
girls (65.5%), was obtained. The age at diagnosis
was 161(3-217) months and the follow-up was
13.7(1-90) months. Considering the complaints of
the patients, 41.4% (n=12) of the patients had
nausea-vomiting, 20.4% (n=6) had a headache
due to the treatment they received during
hospitalization, and 13.8% (n=4) had headaches.
It was observed that 6.9% (n=2) presented with
only weakness, and the remaining 5 patients with
incidentally detected renal function test disorder,
oligoanuria, urinary incontinence, red urination,
and uveitis. At the time of diagnosis, 13.8% (n=4)
of the cases had hypertension and 89.7% (n=26)
had AKI. 6.9% (n=2) of these cases were anuric.
In the anamnesis, 82.8% (n=24) of the cases
were using drugs, 17.2% (n=5) had comorbidities
that required continuous drug use, and 65.5%
(n=19) of the cases were before admission. It
was determined that there was drug use in a one-
week period. The groups to which the drugs used
belong are shown in (Table-1). 31% (n=9) of the
cases had concomitant diseases and these were

epilepsy (n=3), encephalitis (n=1),
hypothyroidism (n=1), hyperlipidemia (n=1),
chronic gastritis (n=1), tuberculosis (n=1),
ventricular septal defect (n=1). Physical

examination revealed positive arthralgia (n=1),
high fever (n=1), rash (n=1), and edema (n=1)
apart from hypertension.

Table-1. Proportion of drugs used by patients.

Considering the laboratory evaluation results, the
mean eGFR values of the cases at the time of
diagnosis were 55.86+26.74 ml/m/1.73m?, while
the mean final eGFR values were calculated as
116.67+ 25.27 ml/m/1.73m”. The mean values of
routine hemograms and biochemistry are shown
in (Table-2). In 13.8% (n=4) of patients, acidosis
was detected in blood gas. Data on
immunoglobulin levels (IgG, A, M, E), vitamin D,
PTH, and ANA could not be reached from the file
data. Regarding renal involvement, hematuria
was found in 62.1% (n=18) of the cases, and two
were macroscopic hematuria. Pyuria was present
in 13.8% (n=4) of the cases, proteinuria was
present in 65.5% (n=19) of the cases, and
proteinuria was at a nephrotic level in 2 cases.
When tubular tests were evaluated, the most
common abnormality was FENA with 4.5%.
Renal ultrasonography revealed increased renal
echogenicity in 58.6% (n=17) of the cases. It was
observed that one patient needed hemodialysis
during the follow-up and treatment process. The
findings of patients with proteinuria and
hematuria are evaluated in (Table-3). Biopsy was
performed in 17.2% (n=5) of the patients and the
diagnosis of ATIN was proven by biopsy. The
data of the patients who performed the biopsy
are listed in (Table-4). Anterior-posterior uveitis
developed in two patients. While one patient had
uveitis at the time of diagnosis, uveitis developed
in the third month in the follow-up of the other
patient.

Type of drug

Usage rate (n)

Nonsteroidal anti-inflammatory drugs

Pain relievers other than non-steroidal anti-inflammatory drugs

Antibiotics other than aminoglycosides
Anticonvulsant drugs

Antifungal drugs

Antiviral drugs

Aminoglycoside type antibiotics
Proton pump inhibitors
Antihypertensive drugs

Antituberculosis drugs

N=6 (25%)
N=6 (25%)
N=2 (8.3%)
N=2 (8.3%)
N=2 (8.3%)
N=2 (8.3%)
N=1 (4.1%)
N=1 (4.1%)
N=1 (4.1%)
N=1 (4.1%)
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Table-2. Evaluation of the laboratory parameters of the patients.

Laboratory parameters

Mean * Std.Dev
Median (Min-Max)

At the time of the diagnosis
White blood cells (WBC)
Neutrophil

Hemaoglobin

Hematocrit

Eosinophil

Percentage of eosinophils
Basophil

Percentage of basophils
Platelets

Serum urea

Serum Creatinine

eGFR

Uric acid

Total protein

Albumin

Sodium

Potassium

Calcium

Phosphorus

C-reactive protein

FeNa

FeK

TPR

Spot urine Ca/Crea
24-hour urinary proteinuria
Spot urine Prot/Crea
Urine beta2 microglobulin
Urine density

Last visit result

Serum Creatinine

eGFR

10048.28 + 3167.43
6673.10 + 2765.77
11.91 + 2.01

35.36 + 6.09

100.00 (0.00-500.00)
0.92 (0.00-4.50)
36.00 (0.00-200.00)
0.55 + 0.33
329689.70 + 126822.18
54.62 + 29.85

1.40 (0.70-5.30)
55.86 + 26.74

5.86 + 1.95

7.24 £0.79

4.05 + 0.51

138.00 (117.00-145.00)
4.29 (1.90-6.40)
9.31+1.14

4.30 (1.20-9.40)
7.55 (0.20-105.50)
2.76 (0.30-22.10)
16.30 (1.67-69.00)
85.00 (44.80-98.70)
0.09 (0.01-0.85)
5.60 (0.28-40.90)
0.43 (0.07-2.60)
0.25 (0.10-15.80)
1012.07 + 6.37

0.76 £ 0.20
116.67 £ 25.57
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Table-3. Evaluation of patients with proteinuria and hematuria.

Hematuria Proteinuria
Continuous
variables positive negative p positive negative p
Diagnostic median
creatinine (min-max) 1.6 (0.7-4.7) 1.3 (0.8-5.3) 0.238* 2.0(0.7-5.3) 1.2(0.8-2.4) 0.006*
Diagnostic uric median
acid (min-max) 6.7 (2.7-8.6) 5.3 (2.3-10.3) 0.159* 6.6 (2.6-10.3) 4.9(2.3-6.8) 0.024*
White blood median 11450 (5500- 8100 (4300- 12200 (5500- 8250 (4300-
cell (min-max) 15500) 12400) 0.076* 15500) 11700) 0.019*
Absolute
neutrophil median 8300 (3200- 4400 (2700- 8400 (3200- 4400 (2700-
count (min-max) 11600) 9000) 0.039* 11600) 9300) 0.012*
median
FeNa (min-max) 3.4 (0.3-22.1) 1.3(0.3-22.0)  0.238*  3.5(0.3-22.1) 1.1 (0.3-4.3) 0.009*
median
FeK (min-max)  18.3(5.2-69.0) 11.6(1.7-25.9)  0.102*  18.7 (4.7-69.0) 10.0 (1.7-33.0) 0.035*
median 91.0 (54.2- 83.0 (44.8- 89.6 (76.0-
TPR (min-max)  83.6 (44.8-95.0) 98.7) 0.028* 95.0) 98.7) 0.014*
median 0.28 (0.07- 0.75 (0.11- 0.27 (0.07-
Spot pr/cre (min-max)  0.57 (0.09-2.6) 1.23) 0.033* 2.60) 0.57) 0.009*
Categorical
variables n(%) n(%) p n(%) n(%) p
positive 4 (100.0) 0 (0.0) 0.129%* 3(75.0) 1(25.0) 0.571%*
HT negative 14 (56.0) 11 (44.0) 16 (64.0) 9 (36.0)
USG pathology positive 10 (58.8) 7 (41.2) 0,486 11 (64.7) 6 (35.3) 0,615
negative 8 (66.7) 4 (33.3) 8 (66.7) 4(33.3)
Table-4. Evaluation of laboratory and clinical features of biopsy cases.
Age . . o ) . Creatinin o Systemic
Gender  Complaint  Hematuria Proteinuria Diuresis Dialysis
(month) / eGFR treatment
214 Male hematuria Gross nonnephrotic  sufficient 1.3/94.7 - -
158 Female  vomiting Gross nonnephrotic  sufficient 1.3/63.0 - PMP
207 Male headache Gross nephrotic sufficient 2.0/60.0 - Prednisolone
201 Female  vomiting - nonnephrotic  sufficient 5.3/16.8 - -
125 Female uveitis - nonnephrotic  sufficient 1.3/79.1 - Prednisolone
DISCUSSION Regardless of the cause, it is examined in two
The pathological and clinical condition groups renal and extrarenal symptoms. Patients

characterized by decreased renal function and
inflammation in the renal interstitium is called TIN
(1). The literature studies show that the incidence
of TIN is high in elderly patients; this is blamed
especially on the increase in the aging population
and increasing polypharmacy (4). However, a
biopsy is not performed on all patients due to the
age of the population and the diagnosis is made
clinically because it is reversible (5). For this
reason, the data in the literature do not provide
precise information in terms of age of incidence.
The aim of this study is to make an overall
assessment of drug-induced TIN cases in
childhood.
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with any signs of AKIl can apply. The most
common renal symptoms are polyuria, nocturia,
oliguria, tubular dysfunction, and normal blood
pressure; extrarenal symptoms are fever, loin
pain, weakness, nausea, vomiting, and arthralgia.
Most patients, however, are asymptomatic (6). In
our study, the most common reason for
admission was nausea and vomiting; contrary to
the literature, only 1 patient was asymptomatic. In
a study conducted with 60 patients with a
diagnosis of TIN, oliguria was demonstrated in
51% of the patients.” While 89.7% of our patients
had AKI, only 6.9% had oliguria. Renal findings
are AKI, Fanconi syndrome, tubular proteinuria,
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leukocyturia, isolated glycosuria, microscopic
haematuria, eosinophilia, and eosinophiluria (6).
Most patients have an increase in plasma
creatinine concentration and a decrease in eGFR
at presentation (8). Drug-induced TIN, on the
other hand, increases with drug administration
(9). 4 patients had high blood pressure and 1
patient had edema. In our study, there was a
significant difference between the eGFR values
at the time of diagnosis and the evaluations
made at the last visit (p=0.00). In 2 case series of
121 patients, 40% of the patients required
dialysis (7). We received renal replacement
therapy for only 1 patient. Since TIN is a
reversible disease, short-term dialysis was
applied. Urinary eosinophiluria assessment was
performed for both kidney biopsy and AKI in 560
patients. Twenty-eight of 179 patients with
eosinophiluria had TIN on biopsy. However, 63 of
387 patients without eosinophilia had biopsy-
proven TIN (10). Although neither eosinophilia
nor eosinophiluria is necessary for TIN, they were
absent in any of our patients. Macroscopic and
microscopic hematuria is rare in patients (11). In
a series of 121 TIN patients, 67% of patients had
microscopic hematuria, 93% had non-nephrotic
proteinuria and 82% had pyuria (7). Although
macroscopic in two of our patients, microscopic
hematuria was observed in 18 patients. This
finding was confirmed by Praga et al. (7). Similar
to his study. Proteinuria may not be present; it
may also be observed at the nephrotic level.
Although non-nephrotic level proteinuria is
usually observed, the risk of nephrotic level
proteinuria increases, especially in elderly
patients. There are studies showing that NSAIDs
cause proteinuria at the nephrotic level (7). There
are studies in the literature showing that
proteinuria is mild and seen in a limited number
of patients (1). Nineteen of our patients had
proteinuria and, importantly, 2 had nephrotic
proteinuria. Clinical conditions such as Fanconi
syndrome and renal tubular acidosis may occur
but are rare (12). Four of our patients had
metabolic acidosis accompanying the
abnormality in renal function tests. Fractional
sodium excretion (FENa) may be >1%, partially
indicative of tubular damage. Especially in cases
without oliguria and milder renal failure findings,
lower FeNa can be detected (13) In our study,
FeNa was found to be high in accordance with
the literature. Renal ultrasonography can show
enlarged kidneys, usually with normal renal
findings or, rarely, increased echogenicity of the

Volume 63 Issue 1, March 2024 / Cilt 63 Say! 1, Mart 2024

renal parenchyma (14). More than 50% of our
patients had increased renal echogenicity.

A male patient presented with uveitis at the time
of admission. TINU is observed more frequently
in childhood than in adulthood, and its incidence
is higher in women (15). In a study, 45% of
patients with drug-induced TIN had joint pain,
27% had a fever, and 13% had a rash (7). It was
learned that 82.8% of the patients’ used drugs. In
terms of fever, rash, and eosinophilia, which are
classical findings in drug-induced TIN; only 1
patient had a fever, and 1 patient had a rash.
Arthralgia was present in 1 patient. It was
determined that 17.2% of the patients used drugs
regularly, but 65.5% of them used drugs in the
period 1 week before admission. The most
common causes of drug-related nephritis are
antibiotics, proton pump inhibitors, and non-
steroidal anti-inflammatories (2). In our study,
nonsteroidal anti-inflammatory drugs and pain
relievers were the most common causes. In order
of frequency, many antibiotics such as penicillin,
cephalosporins, sulfonamides, rifampin, and
ciprofloxacin are responsible for the development
of TIN (2). In our study, there was a patient with
TIN related to aminoglycoside, one of the
antibiotics.

Since the disease is reversible, clinical and
laboratory findings return to normal in a short
time, the complaints of the patients are mild, and
it is seen especially in the elderly group, the
number of biopsies performed is low. TIN occurs
in 2% of native kidney biopsies. It is also seen in
27% of cases of unknown cause. TIN in children
It constitutes 1-7% of renal biopsy diagnoses
(10). Biopsy was performed on 5 patients. The
biopsy of 1 patient was found to be compatible
with IgA nephropathy, biopsy findings of the
remaining 4 patients were compatible with acute
TIN. However, if there are no contraindications
for biopsy, it is recommended to perform a biopsy
before starting the treatment. The biopsy is not
required in patients with a preliminary diagnosis
of TIN. Steroid therapy can be started without a
biopsy. If there is no response to treatment, a
biopsy may be performed (9). Steroid therapy
was started immediately after the biopsy in 3 of
the patients who were biopsied and found to be
compatible with acute TIN. In the other 2
patients, clinical and laboratory were normal
before treatment started. There is no clear
protocol for treatment yet. Clinicians often try to
establish treatment protocols based on previous
experience. In a study evaluating pediatric
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patients with idiopathic TIN and TINU; it has been
shown that corticosteroids contribute positively to
clinical improvement in patients with severe TIN.
However, there was no significant difference in
kidney function at 6-month follow-up. At the end
of this study, they stated that in long-term
uncomplicated cases, steroid treatment could be
waited for up to 2 weeks before starting treatment
because the disease is self-limiting (16). In a
multicenter retrospective adult study, it was

shown that in cases of drug-induced TIN,
especially early initiation of steroid therapy
contributes  to kidney  recovery  (17).

Mycophenolate mofetil has also been shown to
be a possible option in patients in whom steroid
therapy is contraindicated or who are resistant to
steroids (18).

One patient had anteroposterior uveitis at
admission, and kidney biopsy had 1 granuloma in
addition to acute TIN findings. The patient was
started on both oral steroids and subcutaneous
weekly methotrexate. Anteroposterior uveitis
developed in the 3 month following the
discontinuation of steroid therapy in the male
patient who underwent another biopsy and was
found to be compatible with acute TIN, and
methotrexate was added to this patient's
treatment. TINU syndrome is an entity in which
TIN and uveitis are seen together. TINU
syndrome is most commonly seen in female
patients and is around the median age of onset of
15 years. Our 2 patients were male. It was
present in one patient at the time of admission
and appeared in the follow-up in one patient.
Patients diagnosed with TINU present in two
ways. In patients presenting with renal
involvement, vomiting, decreased urine output,
flu-like symptoms, and azotemia of unknown
origin are observed. In cases presenting with eye
involvement, uveitis is diagnosed by presenting
with blurred vision and redness in the eyes.
Mostly renal manifestations of TINU precede
ophthalmologic, but there are also publications in
the literature in which the reverse is sometimes
possible (19). Since uveitis may develop in the
follow-up, patients diagnosed with TIN should
have an eye examination annually (20). In TINU,
uveitis is usually anterior and bilateral. Middle,
posterior and anterior-posterior uveitis can also
be seen (21). The prognosis is generally
favorable. The disease can completely regress.
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Sometimes it can be chronic or recurrent. In
these cases, the use of immunosuppressive
agents comes to the fore. The most important
parameter is that both nephrological and
ophthalmological follow-up and treatment of the
cases are sufficient. Although there is no
definitive protocol for the treatment of patients
with uveitis, the first step is oral steroid therapy.
There is no clear consensus on steroid dose,
treatment reduction, and treatment
discontinuation (19). Topical steroids are also
added to the treatment. Other
immunosuppressives should be considered in
treatment-refractory or recurrent uveitis and in
patients exposed to high doses of steroids. Other
agents used by ophthalmologists are
cyclophosphamide, cyclosporine, methotrexate,
or mycophenolate mofetil. In addition, intravitreal
bevacizumab and, in resistant cases,
adalimumab, a biological agent, can also be
used. TINU is among the treatment options.

CONCLUSION

TIN is a pathology in which inflammation occurs
in the renal interstitium and causes a decrease in
kidney function. The etiology includes drugs,
especially antibiotics, many infections,
autoimmune diseases, and TINU. Most of the
information we have is from adult studies, with no
prospective randomized clinical trials. As with
many diseases in the literature, data on
childhood are limited. More information is needed
in the literature for the disease's diagnosis,
follow-up, and treatment. Multicenter prospective
studies are needed in this regard.

Main Points:

e TIN is an entity for which there is no
consensus on its treatment yet.

e Childhood data are limited.

e In patients with TIN, uveitis can be seen
both at the time of diagnosis and before
and after diagnosis. For this reason,
intermittent ophthalmological
examinations are necessary for follow-

up.
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Non-Hodgkin’s Lymphoma of the tonsil: clinical features, treatment response
and prognosis
Tonsil Non-Hodgkin Lenfomasi: klinik ézellikler, tedaviye yanit ve prognoz
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ABSTRACT

Aim: Tonsillar lymphomas, specifically non-Hodgkin’s lymphomas in extranodal regions, are a
significant subset of malignancies in the head and neck. Understanding the clinical and radiological
characteristics of these lymphomas is pivotal for augmenting current knowledge and refining treatment
approaches, particularly considering the notable incidence and distinctive pathophysiology of these
malignancies.

Materials and Methods: A retrospective study encompassing 45 patients diagnosed with tonsillar
lymphoma across two university hospitals was undertaken. Comprehensive data, including
demographics, symptoms, clinical and pathological findings, and treatment details, were analyzed.
Various statistical tests explored factors influencing treatment responses and prognosis.

Results: Patients predominantly presented with dysphonia, dysphagia, and dyspnea, alongside a
notable prevalence of comorbidities such as hypertension and diabetes mellitus. Diagnosis largely
leaned on excisional biopsy, revealing diffuse large B-cell lymphoma as the most common subtype.
Treatment was majorly initiated with R-CHOP, witnessing an encouraging initial response. A mean time
to progression was 13 months, with a median progression-free survival of 10 months and median
overall survival of 55.8 months. Variables such as age, Ann Arbor stage, lymphoma subtype, R-IPI
scores, double expression status, and presence of objective response to first line treatment status
evidently influenced progression-free survival and overall survival, albeit none was an independent
factor in multivariate analysis.

Conclusion: The findings underscore the importance of comprehensive multi-faceted analyses in
understanding tonsillar lymphomas. Although there was no independent risk factor for survival
analyses, variables such as age, Ann Arbor stage, lymphoma subtype, R-IPI scores, double
expression status, and presence of objective response to first line treatment were instrumental in
influencing progression-free survival and overall survival, offering valuable insights for future research
and potential tailoring of treatment approaches.

Keywords: Non-Hodgkin lymphoma, tonsillar lymphoma, prognosis.

Corresponding author: Fatos Dilan Koseoglu

Izmir Bakirgay University Faculty of Medicine Department of
Hematology, Izmir, Tiirkiye

E-mail: fatosdilankoseoglu@gmail.com

Application date: 14.10.2023 Accepted: 27.12.2023

86


https://orcid.org/0000-0002-3947-0355
https://orcid.org/0000-0002-6333-8856
https://orcid.org/0000-0003-0524-9254
https://orcid.org/0000-0002-7722-506X
https://orcid.org/0000-0003-3489-296X
https://orcid.org/0000-0001-5939-4989
https://orcid.org/0000-0001-9315-8891
https://orcid.org/0000-0001-7844-972X
https://orcid.org/0000-0002-9454-4521
https://orcid.org/0000-0001-8646-1673

oz

Amag: Tonsil lenfomalari, 6zellikle ekstranodal bdlgelerdeki non-Hodgkin lenfomalar, bas ve boyun
malignitelerinin 6nemli bir alt kiimesidir. Bu lenfomalarin klinik ve radyolojik 6zelliklerini anlamak,
6zellikle bu malignitelerin belirgin insidansi ve ayirt edici patofizyolojisi gz 6éniine alindiginda, mevcut
bilgiyi artirmak ve tedavi yaklagimlarini rafine etmek igcin merkezi 6neme sahiptir.

Gere¢ ve Yontem: iki Universite hastanesinde tonsil lenfomasi tanisi alan 45 hastanin verileri
retrospektif olarak incelendi. Demografi, semptomlar, klinik ve patolojik bulgular ve tedavi detaylarini
iceren veriler analiz edildi. Cesitli istatistiksel testlerle tedavi yanitlarini ve prognozu etkileyen faktorler
incelendi.

Bulgular: Hastalar genellikle disfoni, disfaji ve dispne ile bagvurdu. Hipertansiyon ve diyabet mellitus
en sik saptanan iki komorbidite idi. Tani, blylk dlglide eksizyonel biyopsiye dayaniyordu ve en yaygin
alt tip diffiiz blyik B-hiicreli lenfoma olarak saptandi. ilk basamak tedavide, siklikla R-CHOP ile
baslanmig ve iyi bir objektif yanit oranina ulagiimisti. Ortalama progresyona kadar gegen sire 13 ay,
medyan progresyonsuz sagkalim 10 ay ve medyan genel sagkalim 55.8 ay olarak hesaplandi. Yas,
Ann Arbor evresi, lenfoma alt tipi, R-IPI skorlari, double ekspresyon durumu ve birinci basamak
tedaviye objektif yanit varhdi gibi degiskenlerin, PFS ve OS'ye anlamli etkisi olmakla beraber g¢ok
degiskenli analizde bagimsiz bir faktér bulunamadi.

Sonug: Bulgular, tonsiller lenfomalari anlamada kapsamli, ¢ok yonli analizlerin dnemini
vurgulamaktadir. Her ne kadar sagkalim analizleri icin bagimsiz bir risk faktérii olmasa da yas, Ann
Arbor evresi, lenfoma alt tipi, R-IPI skorlari, double ekspresyon durumu ve birinci basamak tedaviye
objektif yanit varh§i gibi degiskenler, PFS ve OS lizerinde etkili olup, gelecekteki arastirmalar ve
potansiyel tedavi yaklagimlarinin kisiye 6zel olarak diizenlenmesi icin degerli veri sunmaktadir.
Anahtar Sozciikler: Non-Hodgkin lenfoma, tonsil lenfoma, prognoz.

INTRODUCTION

In adults, 30% of Non-Hodgkin’s Lymphomas
(NHL) are located in extranodal areas (1).
Extranodal NHL is the second most common
primary malignancy in the head and neck region
after squamous cell carcinoma (2, 3).
Approximately 11% of NHL patients have primary
lesions in the head and neck region (4). About 5-
10% of NHL patients in the United States exhibit
involvement in the Waldeyer ring, with the tonsils
being the most frequently affected area at a rate
of 51% (5-7). B-cell lymphomas are the most
commonly occurring among lymphomas located
in this region, with diffuse large B-cell lymphoma
being the most frequent subtype (8-11).
Extranodal NK/T cell lymphomas dominate
among T-cell lymphomas. Hodgkin lymphoma is
less frequently observed (12, 13). In our country,
there are published studies on tonsillar
lymphomas, mainly revealing similar patterns in
cross-sectional studies (3). However, the data is
typically based on case reports (14-16). We
aimed to contribute to the national data by
compiling the clinical and radiological features of
tonsillar lymphomas diagnosed in two university
hospitals.

MATERIALS and METHODS

All patients evaluated in two university hospitals
for various complaints and ultimately diagnosed
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with tonsillar lymphoma have been included in
this retrospective study. Medical records of
patients were reviewed to gather information
such as demographic features (age, gender,
etc.), presenting symptoms, radiological findings

(tumor size, laterality, presence of cervical
lymphadenopathy), laboratory findings,
pathological features (histological subtype,

expression patterns, grade of lymphoma, bone
marrow involvement), treatment regimens,
treatment responses, and prognosis (survival
times, relapses). Collected data have been
statistically analyzed. Categorical variables were
presented as frequency and percentage, while
continuous variables were expressed as mean +
standard deviation (minimum-maximum) or
median (25-75 percentile). Appropriate statistical
tests were employed to identify factors affecting
treatment responses and prognosis. The study

was conducted with the approval of Izmir
Bakircay University Ethics Committee
(2023/1170).
RESULTS

In this study encompassing 45 patients (Figure-
1), the average age at the time of diagnosis was
62 years, with a notable 57.8% being over 60
years of age (Table-1). The gender distribution
revealed a male predominance with a ratio of
1.6:1. Symptom-wise, dysphonia was observed in
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60% of the patients, dysphagia in 51.1%,
dyspnea in 40%, and B symptoms in 51.1%. A
substantial number of patients had comorbid
conditions; hypertension was the most common
at 60%, followed by diabetes mellitus at 31.1%.
Less prevalent comorbidities included coronary
artery disease, hyperlipidemia, benign prostate
hyperplasia, and congestive heart failure among
others. We only had data of one case with
chronic hepatitis B infection receiving proper
prophylaxis; the rest of the patients were
serologically negative for hepatitis B, hepatitis C
and human immunodeficiency viruses. When
evaluating the patients' performance status via
the ECOG scale, the majority (62.2%) scored 1,
indicating minor restrictions in  physically
strenuous activity. Few patients fell into the more
severe categories of 3 and 4, with only 4.4%
scoring 3 and none scoring 4. Tonsillar
involvement was more frequent on a unilateral
basis (60%) as opposed to bilateral (40%).
Laboratory investigations unveiled a mean
hemoglobin level of 12.6 g/dL, mean white blood
cell count of 8239/mm?®, and lymphocyte count of
2041/mm>. Inflammatory markers were elevated
with a mean sedimentation rate of 42 mm/h and
C-reactive protein level of 6.8 mg/L. The albumin
level averaged at 41 g/L while lactate
dehydrogenase (LDH) averaged at 219 U/L, with
37.8% of the patients having an increased LDH
level. Hyperuricemia was observed in a minor
(13.3%) of the cohort.

Diagnosis predominantly relied on excisional
biopsy (60%), with histopathological evaluation
revealing DLBCL as the most common subtype.
Immunohistochemical analyses highlighted high
expression rates for Bcl-6 (83.3%), followed by
Bcl-2 (58.3%) and c-Myc (44.4%). The
proliferative index, denoted by Ki-67, had a
median value of 90%. Initial staging showed a
remarkable 97.8% of patients with cervical
lymphadenopathy. One patient did not give
consent for bone marrow biopsy. Of 44 patients,
bone marrow involvement was present in 20% of
cases, while the distribution across Ann-Arbor
stages demonstrated a larger concentration in
stage Il (48.9%). The cumulative percentage for
stages Ill and IV was 51.1%, indicating a
significant portion with advanced disease. The
mean revised international prognostic index (R-
IPI) score was 2.7, segregating 46.7% of patients
into the good risk category and 53.3% into the
poor risk category.

The patients received multiple treatment lines
and regimens, predominantly initiating with R-
CHOP as the first-line treatment, utilized by
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73.3% of the cohort (Table-2). Other first-line
treatments, though considerably less common,
included R-CVP, R-CHOP/DHAP, etc. Three
patients died of treatment related causes before
initial response evaluation. So, the initial
response to treatment, evaluated in 42 patients,
was encouraging with a 71.4% complete
response rate. However, 9.5% experienced
progressive disease, and 16.7% achieved a
partial response. As the treatment journey
progressed to overall treatment response,
assessed in 38 patients, the complete response
rate slightly increased to 81.6%, with a notable
objective response rate of 89.5%. At this juncture,
a small subset of 6.7% underwent autologous
stem cell transplant with BEAM conditioning.

Survival analysis shed light on the long-term
outcomes, revealing a mean time to progression
of 13 months and a median progression-free
survival (PFS) of 10 months (Figure-2). The
mean follow-up time stretched to 35 months.
Overall mortality was observed in 35.4% of the
cohort, with disease-related mortality accounting
for 75% of these cases. The median overall
survival (OS) was 55.8 months, with a 2-year
survival rate of 77.3% and a 5-year survival rate
of 49.9%. The PFS was 10.0 months. Pertaining
to PFS, a powerful contrast was evident between
different age demographics. The cohort aged
below 60 manifested a median PFS of 8.9
months (p=0.887), while those aged above 60
exhibited a notably higher PFS of 10.3 months.
Similarly, a difference was noted in relation to
Ann Arbor staging, with stages 1 and 2 recording
a median PFS of 6.1 months (p=0.024), while
stages 3 and 4 revealed a PFS of 10.4 months.
Additionally, ~when evaluating based on
lymphoma subtype, DLBCL patients showed a
PFS of 6.1 months (p=0.042) as opposed to their
non-DLBCL counterparts who experienced a
higher PFS of 10.4 months. There was no
difference in PFS for DLBCL germinal center type
and activated B-cell type (p=0.646). Double
expression status also played a pivotal role, with
a PFS of 10 months (p=0.025) observed in its
absence, while its presence was associated with
a markedly diminished PFS of 3.3 months.
Furthermore, the absence of an objective
response yielded a PFS of 10.3 months
(p=0.286), whereas those exhibiting an objective
response manifested a PFS of 10.4 months.
There was no difference in PFS between the
patients with and without lymphopenia at the time
of diagnosis and the patients who had undergone
surgery or not (p=0.867 and p=0.342,
respectively).
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Table-1. Characteristics of the patients

Feature Result
Number of patients (N) 45
Characteristics at the time of diagnosis
Age (years) (meanzSD [min-max]) 62+14 (18-94)
Age over 60 years old (n[%]) 26 (57.8)
Sex (M:F) 28:17
Symptoms (n[%])

Dysphonia 27 (60.0)

Dysphagia 23 (51.1)

Dyspnea 18 (40.0)

B symptoms 23 (51.1)
Comorbidities (n[%])

Hypertension 27 (60.0)

Diabetes mellitus 14 (31.1)

Coronary artery disease 8 (17.8)

Hyperlipidemia 7 (15.6)

Benign prostate hyperplasia 4 (8.9)

Congestive heart failure 3(6.7)

Others 11 (24.4)
ECOG (n[%])

0 4 (8.9)

1 28 (62.2)

2 11 (24.4)

3 2 (4.4)

4 0(0.0)
ECOG 3-4 (n[%]) 2(4.4)
Tonsillar involvement (n[%])

Unilateral 27 (60.0)

Bilateral 18 (40.0)
Laboratory results (mean+SD [min-max])

Hemoglobin (g/dL) 12.6+1.8 (8.0-16.2)

White blood cells (/mm?) 823942713 (2430-18370)

Lymphocytes (/mm?) 2041+£1044 (770-5770)

Sedimentation (mm/h) 42420 (5-108)

C-reactive protein (mg/L) 6.8+6,7 (0.1-28.0)

Albumin (g/L) 4114 (30-49)

Lactate dehydrogenase (LDH) (U/L) 219168 (108-428)

Increased LDH (n[%)]) 17 (37.8)

Hyperuricemia (n[%]) 6 (13.3)
Characteristics of the histopathological diagnosis
Diagnostic procedure (n[%])

Punch biopsy 5(11.1)

Incisional biospy 13 (28.9)

Excisional biopsy 27 (60.0)
Histopathological diagnosis (n[%])

DLBCL DLBCL, GC 20 (44.4)

DLBCL, ABC 12 (26.7)
MCL MCL 5(11.1)
MCL, PV 1(2.2)

PTCL, NOS 2(4.4)

ATCL 2(4.4)

ALCL, ALK(-) 1(2.2)

FL, Grade 2 1(2.2)

PEL, HHVS8 (+) 1(2.2)
Immunohistochemical analyses (n[%]) (DLBCL only)

c-Myc (n=32) 1(46.9)

Bcl-2 (n=32) 19 (59.4)

Bcl-6 (n=32) 28 (87.5)

Double expressors (n=32)

Ki-67 (%) (median [25th-75th percentiles]) (all cases, n=45) 90,0 (60.0-95.0)
Characteristics of initial staging
Presence of cervical LAP (n[%]) 44 (97.8)
Bone marrow involvement (n[%]) (n=44) 9 (20.0)
Ann- Arbor stages (n[%])

| 0(0.0)

Il 22 (48.9)

Il 12 (26.7)

v 11 (24.4)
Ann-Arbor stages Il and IV (n[%]) 23 (561.1)
R-IPI risk groups (n[%])

Very good 0(0,0)

Good 21 (46.7)

Poor 24 (53.3)

ABC: Activated B-cell type; ABLC: Anaplastic Targe cell lyphoma; ALK: Anaplastic ymphoma kinase; ATCL: Angioimmunoblastic T-cell ymphoma;
DLBCL: Diffuse large B-cell lymphoma; Double expressors: c-Myc and Bcl-2 and/or Bcl-6 positivitiy; ECOG: Eastern cooperative oncology group;
FL: Follicular Iyghoma; GCB: Germinal center B-cell type; HHV-8: Human herpes virus-8; LAP: Lymphadenopathy; MCL: Mantle cell IKmp oma;
PEL: Primary effusion lymphoma; PTCL-NOS: Peripheral T-cell lymphoma, not otherwise specified; PV: Pleomorphic variant; R-IPI: The revised
international prognostic’index; SD: Standart deviation
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Table-2. Characteristics of treatment lines

Feature Result
Number of patients (N) 45
First line treatment (n[%])
-CHOP 33 (73.3)
R-CVP 4(8.9)
R-CHOP/DHAP 2 (4.4)
Mini R-CHOP 1(2.2)
CHOP 1(2.2)
CHOEP 1(2.2)
R-BENDA 1(2.2)
BREN-CHOP 1(2.2)
BREN-CHOEP 1(2.2)
Count of cycles 6
(median [25th-75th percentiles]) (4-6)
Initial treatment response (n[%]) (n=42)
Progressive disease 4 (9.5)
Stable disease 1(2.4)
Partial response 7 (16.7)
Complete response 30 (71.4)
Overall treatment response (n[%]) (n=38)
Progressive disease 4 (10.5)
Stable disease 0(0.0)
Partial response 3(7.9)
Complete response 31 (81.6)
Objective response rate (n[%)]) 34 (89.5)
Autologous SCT (n[%]) 3(6.7)
BEAM+ASCT 3(6.7)
Second-line treatment (n[%]) (n=14)
Ibrutinib 4 (28.5)
GEMOX-ICE 3(21.4)
Bortezomib-Dexamethasone 2 (14.2)
Brentuximab 1(7.1)
Brentuximab-ICE 1(7.1)
ESHAP 1(7.1)
R-Benda-lbrutinib 1(7.1)
R-Lenalidomide 1(7.1)
Treatment response (n[%]) (n=14)
Progressive disease 6 (42.9)
Stable disease 2 (14.3)
Partial response 3(21.4)
Complete response 3(21.4)
Objective response rate (n[%]) (n=14) 6 (42.8)
Survival analyses
Primary progressive disease (n[%]) (n=42) 14 (33.3)
Time to progression (months) (meanzSD [min-max]) 13111 (3-45)
Progression free survival (months) (median) 10.0
Median follow-up time (months) (min-max) 32.2 (1-148)
Overall mortality (n[%]) 16 (35.4)
Disease related mortality (n[%]) (n=16) 12 (75.0)
Overall survival (months) (median) 55.8
2-year survival rate (%) 77.3
5-year survival rate (%) 49.9

ASCT: Allogeneic stem cell transplantation; BENDA: Bendamustine; CHOEP: CHOP plus etoposide; CHOP: Cyclophosphamide, doxorubicin,
vincristine, prednisone; DHAP: Dexamethasone, cytarabine, cisplatin, ESHAP: Etoposide, methylprednisolone, high-dose cytarabine, cisplatin;
GEMOX: Gemcitabine and oxaliplatin; ICE: Ifosfamide, carboplatin, and etoposide; R-CHOP: Rituximab, cyclophosphamide, doxorubicin,
vincristine, prednisone; R-CVP: Rituximab, cyclophosphamide, vincristine, prednisone; RVD: Lenalidomide, bortezomib, dexamethasone

78 patients diagnosed
as tonsillar lymphoma

v
72 adult patients diagnosed
as tonsillar lymphoma

6 patients of pediatric age were

)
47 patients followed in two
university hospitals

k4
l 45 patients involved

25 patients were excluded
* Received treatment in another
center

2 patients were excluded
* Died before treatment

Figure-1. Flowchart for involved patients
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Transitioning to OS, the younger age group (<60
years old) did not reach the median OS, albeit
with a significant p-value (p=0.013), whilst those
above 60 encountered a median OS of 50.6
months. Divergence was observed within Ann
Arbor staging, with stages 1 and 2 not meeting
the median OS (p=0.093) compared to the 52.8
months observed in stages 3 and 4. Distinctions
were further pronounced upon Iymphoma
subtype exploration, where DLBCL presented an
unmet median OS (p=0.179), contrasting with
non-DLBCL that manifested an OS of 47.3
months. There was no difference in OS for
DLBCL germinal center type and activated B-cell
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type (p=0.553). Moreover, absence and presence
of double expression corresponded to a median
OS (p=0.087) and an OS of 37.8 months
respectively. The role of objective response was
again underscored, with those not achieving an
objective response displaying a dramatically
reduced OS of 5.9 months (p<0.001), compared
to the unmet OS in their responding counterparts.
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There was no difference in OS between the
patients with and without lymphopenia at the time
of diagnosis the patients who had undergone
surgery or not (p=0.322 and 0.093, respectively).
In Cox regression analysis, none of these
variables were found to be as an independent
factor for PFS and OS.
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DISCUSSION

The study involved a cohort of 45 patients, with a
distinct contrast between DLBCL and Non-
DLBCL subgroups in terms of survival outcomes.
While the OS median remained unreached for
the DLBCL subgroup, indicating potentially longer
survival, their PFS median was curtailed to 6.1
months. Conversely, the Non-DLBCL subgroup
demonstrated a more extended median OS of
47.3 months and a median PFS of 10.4 months.
Interestingly, the presence or absence of an
objective response (OR) manifested a significant
disparity in OS but not in PFS, with nearly
identical medians of 10.4 and 10.3 months
respectively. The amalgamated data revealed an
overall median OS of 55.8 months and a median
PFS of 10.0 months, underscoring the diverse
disease characteristics and survival outcomes
among these subgroups.

Primary extranodal NHL cases in the head and
neck region exhibit a wide range of age and
gender distribution. According to the literature,
tonsillar NHL generally occurs in individuals
middle-aged and above (8-11, 17-21). In
comparison, our findings resonated with the
established narrative to a substantial extent with
the mean age at the time of diagnosis was 62.
Moreover, a significant 57.8% of the cohort were
aged over 60 years, further aligning with the
conventional age demographic tied to this
disease entity. The gender dynamics, however,
unveiled a male predominance with a male to
female ratio of 1.6:1. The reasons behind this
gender disparity could be manifold, potentially
rooted in genetic, hormonal, or environmental
factors that may render males more susceptible
to tonsillar NHL, or perhaps a reflection of
underlying gender-based differences in immune
system functionality.

The majority of patients with tonsillar NHL
present with symptoms related to the primary site
of involvement. The most common complaints
are sore throat, dysphagia, and neck mass (14-
16). However, systemic symptoms such as night
sweats, fatigue, weight loss, and fever, termed as
B symptoms, are less common in these patients.
In one study, B symptoms were found in 27 out of
129 patients (9). In another study, B symptoms
were observed in 12 out of 38 patients;
symptoms such as dysphagia and hoarseness
were detected in 28 patients (18). It can be said
that the rate of B symptoms in this population is
approximately 15% (11, 20). Our study delineated
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a considerably higher prevalence of B symptoms,
accounting for 51.1% of the cohort. Additionally,
the frequency of dysphagia, closely mirrored the
literature at 51.1%, while dysphonia, not
hoarseness as previously documented, was
present in 60% of the patients.

The distribution of pathological subtypes of
tonsillar NHLs shows similar characteristics in
various studies. Without a doubt, the most
common subtype is diffuse large B-cell
lymphoma (8, 22). In the study conducted by Lee
et al. using national data, approximately 60% of
diseases affecting the Waldeyer's ring were
located in the tonsils (11). Among all cases, B-cell
origin NHL (281 patients, 85.6%) was dominant
over T-cell origin NHL. Diffuse large B-cell
lymphoma (DLBCL; 241/281 patients, 85.8%)
was the most common subtype of B-cell
lymphoma. Peripheral T-cell lymphoma (14
patients, 4.3%) and NK/T-cell lymphoma (14
patients, 4.3%) were the most common subtypes
of T-cell origin NHL. Other subtypes included
extranodal marginal zone B-cell lymphoma (11
patients, 3.4%), mantle cell lymphoma (nine
patients, 2.7%), and follicular lymphoma (four
patients, 1.2%). In this study, other NHL
subtypes, excluding DLBCL, had a lower
prevalence compared to other studies. In the
study by Yan et al., 100 patients with primary
extranodal NHL in the head and neck region
were examined (9). Among these patients, 76
cases of B-cell lymphoma were identified: sixty
cases of diffuse large B-cell lymphoma, six cases
of mucosa-associated lymphoid tissue
lymphoma, three cases of follicular lymphoma,
three cases of Burkitt lymphoma, one case of B
small lymphocytic lymphoma/chronic lymphocytic
leukemia, two cases of B-lymphoblastic
lymphoma, and one case of mantle cell
lymphoma. DLBCL was determined as the most
common subtype. Twenty-four of the cases were
identified as T-cell lymphoma. Among them,
twenty-one cases were extranodal NK/T-cell
lymphoma, nasal type, two cases were peripheral
T-cell lymphoma, and one case was anaplastic
large cell lymphoma with ALK positivity. In the
study by Solomides et al., among 71 lymphomas,
the dominant immunologic phenotype was of B-
cell origin (92%); the dominant histologic type
was diffuse large B-cell lymphoma (68%).
Follicular lymphomas were observed at a low
frequency (4-5%). Low-grade MALT lymphomas
constituted 11% of the cases in this study (10).
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Our analysis unveiled DLBCL as the most
prevalent subtype, harmonizing with the
established narrative. However, the prevalence of
other NHL subtypes, aside from DLBCL, was
lower in our cohort compared to other studies.
This  deviation might be reflective of
demographic, geographic, or methodological
disparities across studies, or potentially indicative
of evolving epidemiological trends.

There are various studies on prognostic factors in
NHL originating from the oropharynx and
Waldeyer's ring. In general, elderly patients,
patients with B symptoms, tumors originating
from the soft palate, and T-cell ymphomas have
been significantly associated with decreased
survival (8). The five-year disease-specific
survival is better in MALToma and chronic
lymphocytic leukemia subtypes. In multivariate
analyses conducted in different studies, similarly,
male gender, T-cell NHL, being 62 years and
older, bone marrow involvement, and not
achieving a complete response after the initial
treatment have all been reported as significant
poor prognostic factors for OS (9-11).

There are several data on the survival of tonsillar
lymphoma. Two series with long term results
were reported from Saudi Arabia and Iran
followed-up at late 90’s to early 2000’s. Ezzat et
al reported the data of 130 adult patients with
localized Non-Hodgkin’s Lymphoma of
Waldeyer's Ring focused on identifying clinical
features, management  approaches, and
prognosis over a median follow-up period of 49
months (20). The patient outcomes demonstrated
a notable variation: 58% were alive and disease-
free, 4% were alive but with disease evidence,
and the remaining 38% had passed away.
Although the median OS was not determined, the
estimated 5-year OS was 58%. Importantly, no
significant OS difference was observed between
stage | and Il patients. The Cox proportional
hazards model pinpointed primary tonsillar site
and a low-risk group, as categorized by the
modified International Prognostic Index, to be
correlated with a favorable OS. Similarly,
favorable event-free survival was associated with
a primary tonsillar site and a low-risk group as
per the modified IPl. In a distinct study
documenting a 10-year experience with tonsillar
lymphoma, the researchers obtained complete
follow-up data (21). Remarkably, until the time of
documenting the study, all but one patient was
alive, with the exception having succumbed to
radiation-induced chondrosarcoma 90 months
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post-initial treatment. The follow-up durations for
the subjects varied between 18 to 141 months,
presenting a median of 60 and an average of
60.4 months. A noteworthy outcome was that the
overall cause-specific survival rate at 5 years
stood at an impressive 100%, and the median
OS for the 19 patients was recorded at 60
months, with a 95% confidence interval of 18—
141 months. It should be noted that these results
were achieved before the era of current treatment
regimens involving rituximab. One recent study
from Korea, Lee et al reported a nationwide data
of 328 patients with NHL originating from
Waldeyer’s ring (WR-NHL) (11). In the study,
discernable variations were observed in OS
based on factors like stage and the IPI. The
treatment approaches were varied: 227 patients
(69.2%) underwent chemotherapy alone, 63
patients (19.2%) received chemotherapy plus
radiotherapy, 16 patients (4.9%) had radiotherapy
alone, 17 patients (5.2%) were part of the
surgical resection group, and 5 patients (1.5%)
received supportive care. The median follow-up
duration was 24.2 months, with a range from 0.2
to 106.1 months. Interestingly, the surgical
resection group exhibited a marginally better
disease-free survival (DFS) when compared to
the chemotherapy alone group (2-year DFS rate:
100% vs. 84.6% * 4.8%; p = 0.097) and
chemotherapy plus radiotherapy group (2-year
DFS rate: 100% vs. 92.1% + 3.8%; p = 0.088). In
terms of OS, the surgical resection group also
displayed enhanced results compared to both the
chemotherapy alone group (2-year OS rate:
100% vs. 83.1% = 4.2%; p = 0.036) and the
chemotherapy plus radiotherapy group (2-year
OS rate: 100% vs. 82.9% + 5.0%; p = 0.025).
This variety in treatment outcomes provides
crucial insights into the potential survival impacts
of different therapeutic strategies in managing
WR-NHL.

Focusing on the PFS outcomes in our study, a
few unexpected trends emerge when we explore
different patient factors. Interestingly, patients
who are above 60 years old and those who are
diagnosed at a later stage (using the Ann Arbor
stages 3 and 4) show better PFS, with 10.3 and
10.4 months respectively, compared to younger
and early-stage patients. Usually, we might
expect PFS to decrease with age and advanced
disease stage, so these surprising results ask for
a closer look into other variables, like different
treatments or other health conditions, that might
be playing a role. Moreover, when we consider
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lymphoma types and gene expression, patients
with  non-DLBCL and without double gene
expression appear to have better PFS, posing a
scientific puzzle that requires a deeper
exploration into the roles of molecular and
genetic factors in patient outcomes.

Moving to the OS data, some clear patterns and
important differences can be observed among
various patient groups. A remarkable difference
appears in the age groups, where the younger
patients (below 60 years old) have not reached
median OS with a significant p-value (p=0.013),
while the older group (above 60) shows a median
OS of 50.6 months. This substantial difference
between these age groups prompts questions
about other factors, such as variations in
treatment approaches or disease severity, that
might be influencing these outcomes. This
difference becomes even more noticeable when
considering treatment response, with those
showing an objective response not reaching
median OS, while those without an objective
response having an OS of just 5.9 months. This
emphasizes the critical role of effective treatment
in enhancing survival. Additionally, better OS in
non-DLBCL patients and those without double
expression highlights a need to further
investigate how genetic factors and lymphoma
subtypes might influence survival outcomes,
suggesting a complicated network of biological,
clinical, and treatment-related variables.

The limitations of the present study are manifold
and include the retrospective design which
inherently carries a risk of selection bias and
might overlook potential confounding variables.
The study was conducted in two university
hospitals, which may not be representative of the
broader population, potentially limiting the
generalizability of our findings. The sample size
of 45 patients is relatively small from the
statistical point of view which may affect the
power and consequently the validity of the
associations observed. Also, the data lack by the
means of radiological findings. Moreover, the
variation in the treatment regimens and the lack
of a standardized protocol could potentially
introduce treatment bias. The reliance on medical
records for data collection also poses a limitation
as there could be inconsistencies or omissions in
the documentation. Another limitation was the
lack of fluorescent in-situ hybridization for gene
rearrangements, we only had
immunohistochemical expression profiles.
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Despite these limitations, the present study
sheds light on the clinical features and outcomes
of patients diagnosed with tonsillar lymphoma,
which can serve as a foundation for future
prospective studies.

CONCLUSION

This study has been conducted on a large patient
group and provides detailed case information in
comparison with the literature. The findings are
consistent with both national and international
studies in the literature and significantly expand
the current national knowledge pool. The survival
analysis underscored a dichotomy in outcomes
between DLBCL and Non-DLBCL cohorts. The
tangible impact of an objective response on OS,
albeit not on progression-free survival, was also
delineated. Despite the limitations inherent to its
retrospective design and relatively small cohort,
this study augments the existing knowledge
base, paving the way for prospective, multicentric
trials to further dissect the intricacies of tonsillar
lymphoma, ultimately  propelling  towards
enhanced patient-centric management strategies.
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izmir Polen Alerji Biilteni karar destek sisteminin kullanicilar iizerindeki
etkisinin degerlendirilmesi

Evaluation of the effectiveness of Izmir Pollen Allergy Bulletin decision support
system on users
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oz

Amag: Alerjik hastaliklar hala diinyadaki en ¢ok arastirilan hastalik gruplarindandir. Patogenez, risk
faktorleri ve tedavi stratejileri hakkindaki bilgilerimize ragmen, alerjik hastaliklarin prevalansinin
artmasi 6nlenememistir. insanlarin polen ve alerii iliskisi konularinda bilgilenmelerini saglamak ve
alerjik hastaliklara sahip bireylerin giiniin riskli saatlerinde polene maruziyet etkilenimlerinin azaltiimasi
amaciyla hazirlanan “izmir Polen Alerji Biilteni Karar Destek Sistemi’nin kullanicilar tizerindeki etkisini
degerlendirmek amaglanmistir.

Gere¢ ve Yontem: Calismamizda Subat 2021-Adustos 2023  tarihleri  arasinda
https://polenalerji.ege.edu.tr/ adresindeki izmir Polen Alerji Biilteni Anketini dolduran 1261 kisinin
sonuglari degerlendirilmistir. Verilere ait degerlendirmeler sayi, yizde degerleriyle sunulmus ve
karegorik veriler ki kare analiziyle degerlendirilmistir.

Bulgular: Bllteni takip eden Bireylerin %49,4’U anketi yanitlamistir. Bu bireylerin 1057 (%83,8)’sinin
alerjisi, 1027’sinin (%82,1) polen alerjisi bulunmaktadir. Ankete katilan 791 (%63,9) kisinin polene
maruz kalma riski ile ilgili olarak web sitemizi takip ettigini bildirmistir. Bireylerin 791’i (%59,1) gunluk
yasam faaliyetlerini planlarken “izmir Polen Alerji Biilteni’ndeki uyarilari dikkate almaktadir. izmir
Polen Alerji Bllteni’ndeki uyarilar bireylerin 603’Unun (%49,2) alerji sikayetlerinizde azalma meydana
getirmistir. internet sitemizi gevrenizdekilere tavsiye edecegini bildiren 1114 (%90,4) birey
bulunmaktadir. Katilimcilarin 1053’0 (%85,7) https://polenalerji.ege.edu.tr linki ile ulasilabilen polen
alerji bulteninden memnun oldugunu bildirmigtir.

Sonug¢: Astim, alerjik rinit gibi polene maruziyette alevlenmelerin ortaya cikabildigi hastaliklarda
bireylerin kendilerini polen maruziyetinden korumalari dnemlidir. Polen maruziyeti arttiginda saglk
kurumlarina yapilan bagvurularin da pozitif sekilde artmasi beklenmektedir. izmir Polen Alerji Biilteni
Karar Destek Sistemi ¢iktilari g6z 6niine alindiginda hastalara ait korunma desteginin saglanabilecegi
ve saglik sistemine binen yukin azaltilabilecedi gérulmustur.

Anahtar Sozciikler: Alerjik hastaliklar, Polen, Karar destek sistemi.

Sorumlu yazar: Ozlem Géksel
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ABSTRACT

Aim: Allergic diseases remain among the most extensively researched diseases worldwide. Despite
our knowledge about the pathogenesis, risk factors, and treatment strategies, the increase in the
prevalence of allergic diseases has not been prevented. The 'lzmir Pollen Allergy Bulletin Decision
Support System' was developed to inform people about pollen and allergy relationships and support
individuals with allergic diseases in protecting themselves during high-risk hours. This study aims to
evaluate the impact of the system on users.

Materials and Methods: Our study analyzed the results of 1261 individuals who completed the I1zmir
Pollen Allergy Bulletin Survey on https://polenalerji.ege.edu.tr/ between February 2021 and August
2023. Evaluations of the data were presented with numerical values and percentages, and categorical
data were analyzed using chi-square analysis.

Results: 49.4% of individuals following the bulletin responded to the survey. Among these individuals,
1057 (83.8%) had allergies, and 1027 (82.1%) had pollen allergies. 791 of survey participants (63.9%)
reported following our website regarding the risk of pollen exposure. 791 of individuals (59.1%)
consider the warnings in the 'lzmir Pollen Allergy Bulletin' when planning their daily activities.
Warnings in the 'lzmir Pollen Allergy Bulletin' resulted in a decrease in allergy symptoms for 603 of
individuals (49.2%). 1114 of participants (90.4%) stated that they would recommend our website to
others. 1053 of participants (85.7%) reported satisfaction with the pollen allergy bulletin accessible
through the link https://polenalerji.ege.edu.tr.

Conclusion: It is crucial for individuals with diseases such as asthma and allergic rhinitis to protect
themselves from pollen exposure, where exacerbations can occur due to pollen exposure. An increase
in healthcare facility visits is expected with the rising pollen exposure. Considering the outputs of the
Izmir Pollen Allergy Bulletin Decision Support System, it is observed that support for protection
measures for patients can be provided, and the burden on the healthcare system can be reduced."

Keywords: Allergic diseases, Pollen, Decision support system.
GiRiS
Atmosferik  polen

Hava kirliligi, endUstriyel kirliik atmosferde

orijinli  alerjik hastaliklar ~ polenler disinda dogal olarak bulunmayan insan

toplumumuzun %15-18 kadarini etkilemekte olup, ~ yapimi zararli partikillerin ortaya ¢ikmasina
yarattigi isglicii  kaybi ve maddi kayplar neden olmakta, bu partikiller polen .ta§|n|.m_
nedeniyle  6nemli  bir hastallk  grubunu hizlarini ve hastalk yapma potansiyellerini

olusturmaktadir. Bu hastaliklar arasinda alerjik
rinit (saman nezlesi), alerjik konjonktivit (g6z
nezlesi), alerjik astim (nefes darhdi, hirlti, higilti,
OksUruk ataklari) ve akut Grtiker (ciltte kasinti,
kizariklik, kabariklik) olarak sayilabilir. Bu
nedenlerle havadaki polenlerin kalitatif ve
kantitatif analizlerinin ortaya konulmasi 6nem
tasimaktadir (1). Polenler, bitkilerin Ureme
hicreleridir ve rizgar ya da boécekler tarafindan
tasinirlar. Polenler atmosferde dogal olarak
bulunan ancak atmosfere c¢ikis zamanlari ve

yogunluklari cografi bdlgelere goére farkllik
gOsteren  bitkisel kaynakh alerjenlerdir (2).
Polenler “Alerjik Bunyeli” insanlarda alerjik

hastaliklara neden olabilmektedir (3). Polen
alerjisinin gortlme sikhdi ve etyolojisi bolgeler
arasinda degismekte olup Izmir gibi polenden
zengin Ege ve Akdeniz cografi bdlgelerinde
sikliginin  %20’lere kadar yikseldigi tahmin
edilmektedir (4, 5).
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degistirebilmektedir. Bu nedenle polenlerin es
zamanli olarak partikiller ile sayilabilmesi,
atmosferde tespit edilen partikillerin ortaya ¢ikis
zamanlari ve yogunluklarinin bilinmesi, astim ve
alerji hastalarinin bu hava degisiklikleri hakkinda
gercek zamanli olarak bilgilendiriimesi hastalgin
yonetiminde ¢ok dnem kazanmaktadir. Polen ve
partiklllerin artis zamanlarinda astim ve alerji
hastalarinda, alerjik rinit (saman nezlesi), alerjik
konjonktivit (g6z nezlesi), alerjik astim (nefes
darh@i, hirilti, higilti, dksuarik ataklar) ve akut
urtiker (ciltte kasinti, kizarikhk, kabariklk) duyarli
kisilerde ortaya cikabilen Kklinik durumlarin
bazilarindandir. Cok duyarli hastalarinda yogun
atmosferik polen ve hava Kkirletici partikillerin
varligi agir astim ataklarina ve sik acil servis
basvurularina neden olmaktadir (6).

Astim ve alerjik hastaliklarin yénetiminde bu protein
yapilarinin bu gériinim ve yogunluklarinin takibi,
hastalarin uygun korunma dnlemlerini almasinin
saglanmasinda 6nemli bir role sahiptir. Hastalarin
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maruziyet oranlari bir takim cevresel faktorlere
baghdir. Bir bitkinin polenizasyon mevsiminin
baslamasi duyarli hastalar igin riskin basladiginin
gOstergesidir. Fakat polen maruziyet riskini
etkileyen bazi cevresel faktérler bulunmaktdir.
Meteorolojik hava durumu degisikleri bunlarin
basinda gelmektedir. Polenler solunum yoluyla
vicuda girer ve astim semptomlarina neden
olabilirler. Bu semptomlarin tetiklenmesinde;
polen miktari, polen tiru, hava kalitesi ve bireysel

duyarlilik temel risk faktorleri olarak
sayllabilmektedir.
Polen yogunlugunun tespit edilebilmesi igin

sayimi cok onemlidir. Ulkemizdeki pek ¢ok
merkezde manuel klasik polen sayim sistemleri
bulunmaktadir. Ancak sadece izmir igin Ege
Universitesi biinyesinde Nisan 2018 yilindan beri
polen sayimlari halk saghgi yararina duizenli
olarak gerceklestirimektedir. Ege Universitesi
EgeSAM Aerobiyoloji Grubu-Tarim ve Orman
Bakanhgr Meteoroloji Genel Mudurlagu is birligi
ile ydrarlige giren calismada, sadece polen
sayimi yapiimakla kalmayip, ayni zamanda
meteorolojik hava durumu tahminlerine gére
hastalarin  polene  maruziyet riskleri de
hesaplamakta ve elde edilen veriler dizenli
olarak https://mgm.gov.tr/ ve
https://polenalerji.ege.edu.tr/ adreslerinden
paylasiimaktadir. Polenlere maruz kalma riskleri
hastalarimiza, Ege Universitesi Bilgi islem Daire
Bagkanligi yardimi ile gelistirilen bir klinik karar
destek sistemi ile polen risk saati olarak
bildiriimektedir (Sekil-1).

x| JOC-

2 ]
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Sekil-1. izmir Polen Alerii Biilteni,
https://polenalerji.ege.edu.tr

izmir Polen Alerji Biilteninde polen sayimlari
yapilarak alan uzmanlari tarafindan tanimlanan
riskler igin bir kural tabanli bir karar destek
sistemi olusturulmustur. Polen riskinin yUksek
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oldugu saatleri kullanicilara bildiren bir uyar
sistemi bulunmaktadir.

Literatirdeki c¢alismalar incelendiginde, karar
destek sistemlerinin  kullanildigi  pek ¢ok
uygulama alani  bulunmaktadir.  Pittsburg

Universitesi'nde gelistirilen Caduceus sistemi ile
dahiliye alanindaki pek ¢ok hastalik hizli bir
sekilde teshis edilmektedir (7). Osaka
Universitesi Hastanesi’nde tibbi risklerin yonetimi
icin  OIRS  (Online incident reporting)
gelistiriimigtir. OIRS, rapor hazirlamasinin yani
sira, Kklinik risk yonetim komitesi ile gunlik risk
yénetimi ve kalite gelistirme planlari
hazirlamaktadir (8).

DR.CAD (Computer Aided Diagnosis) ise CEBIT
2003 istanbul fuarinda sergilenen internet
tabanli, erisimi ve kullanimi kolay bir tani destek
programi olup, binlerce tibbi veri ve hastalik
arasinda kaybolmadan dolagmayi ve en dogru
taniya ulasmayi saglamaktadir (9).

ingiltere, tibbi tavsiye gerektiren telefon
¢agrilarini yonetebilmek igin standart algoritma
kullanan hemsirelerin bulundugu tek ulkedir. Tip
uzmanlari tarafindan olusturulan bir dizi soru seti
bu sistemde kullaniimaktadir (10-12). Boylelikle
yuksek riskle iligkili semptomlari olan bireylerin
belirlenmesi uygun triyaj karari igin sistemde
cevrimici hasta portallarinda goérintilemeler
yapilmaktadir (13).

ilag etkilesimlerini, ilag alerjilerini ve diger
potansiyel sorunlari otomatik olarak kontrol
edebilen Kklinik Dbilgisayarli order sistemleri
bulunmaktadir. Bu sistemler, glvenli olmayan bir
istemin sisteme girisi yapildiginda guvenlik
uyarilari tetiklenmekte ve kullanicilarina daha
ucuz ve hastane protokollerine uygun alternatifler
sunmaktadir. Hemsireler bu sistemleri kullanarak
potansiyel ilag-laboratuvar ve ilag-ilag
kombinasyonlarini eslestirir. Ayrica, bu sistemler
hemsirelere ilaclarin  komplikasyonlarini  ve
mikrobiyoloji sonuglarini izlemede ve hastalarin
semptomlari ile iligkilendirmelerine yardimci
olmaktadir. Elektronik olarak sunulan ilag,
laboratuvar ve radyoloji istemleri daha hizli
alinmakta, zamandan tasarruf edilmesine ve
verimliligin artirmasina destek olmaktadir (9, 10).

Bu galismada, izmir Polen Alerji Biilteni internet
sitesini kullanan bireylerin/hastalarin polen ve
alerji iliskisi konularinda bilgilenmelerini saglamak
ve alerjik hastaliklara sahip bireylerin gunun riskli
saatlerinde polene maruziyet etkilenimlerinin
azaltlmasi amaciyla hazirlanan “izmir Polen
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Alerji Bulteni Karar Destek Sistemi”nin kullanicilar
Uzerindeki etkisini degerlendirmek amaclanmistir.

GEREG ve YONTEM

Calismamizda Subat 2021-Agustos 2023 tarihleri
arasinda https://polenalerji.ege.edu.tr/
adresindeki izmir Polen Alerji Bllteni Anketini
dolduran 1261 kisiye ait bulgular
degerlendirilmistir. Calismanin analizleri I1BM
SPSS V25 (IBM Corp. Released 2017. IBM
SPSS Statistics for Windows, Version 25.0.
Armonk, NY: IBM  Corp.)  kullanilarak
gerceklestiriimistir. Tanimlayici 6zellikler igin sayi
(n) ve ylzde (%) kullaniimistir. Kategorik verilerin
degerlendiriimesin X? testi kullanilmistir. istatistik
anlamhhk p<0,05 6nem dizeyinde
degerlendirilmigtir.

Calismanin etik kurul onayr Ege Universitesi
Tibbi Arastirmalar Etik Kurulu'ndan 27.04.2023
tarihli ve 23-4.1T/5 sayil karar numarasi ile
alinmistir.

Polen Karar Destek Sistemi

Polen karar destek sistemi birliktelik kuralari
(association rules) tabanli bir sistemdir. Bu
sistemdeki tium senaryolar, alan uzmanlari
tarafindan belirlenerek, algoritmada tanimlanan
durumlar, risklerin belli deg@erlerin Ustine ¢ikma
ya da altinda kalma yaklasimi Uzerinden
tanimlanmaktadir (Sekil-2).

Baslangig

Olay & (HOT, SMK} Olay & (R, HR, TR, H5,5, TS, HL. TR, SMR, STR, DSS, SMK)

Olay = (0,5€,PC,VC) Olay € (CLD, LR, LSH, PTR.SSW.1IZ,F)

Sicakik 2 10 R

\ Sicaklik < 10 Rizgar hizi < 144 \ Uzgar b = 18,4
- $_‘ Orta ‘_‘— -n

O: Aclik, SC: Az Bulutlu, VC: Gok Bulutlu, SMK: Dumanli, HL:
Dolu, GGB: Guney Kuvvetli Rizgar, TR: Firtinali ve
Yagmurlu, LSN: Hafif Kar, LSH: Hafif Saganak Sadanak, LR:
Hafif Yagmur, S: Karli, DSS: Toz veya Kum Firtinasi, STR:
Siddetli Gok Gurdltili Saganak Yagmurlu, SKB: Kuvvetli,
Kuzey Rizgari, SMR: Yagmurla kar karigik, HS: Yogun
Saganak Yagislar, HR: Siddetli Yagmur, PTR: Parcal
Saganak Yagmur, PC: Pargali Bulutlu, HZ: Puslu, W:
Rizgarli, HOT: Sicak, CLD: Soguk, F: Sis, TR: Saganak
Yagdis, R: Yagmurlu, TS: Yogun Karli

Sekil-2. Kural destek tabanli
algoritmanin ¢aligsma prensibi

sistemler igin
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izmir Polen Alerji Biilteni Anketi

izmir Polen Alerji Bilteni Anketi 7 sorudan
olusmakta olup Ege Universitesi Polen Alerji
Bllteni Proje Ekibi tarafindan hazirlanmistir. Bu
anket ile bireylerin polen risk saatinin
yonlendirmelerine gére gunlik hayatlarinda
davranis degisiklikleri yapip yapmadiklari ve bu
internet  sitesinden  memnuniyet  durumlari
arastinimistir.  Belirli  zaman  araliklarinda
sistemdeki sonuglar degerlendirilerek sistemin
cahsirligi ve bireylerin geri bildirimleri kontrol
edilmektedir.

BULGULAR

Alerji biltenine giren 2546 kisiden 1261 (%49,4)
kisi anketi yanitlamigtir. Bireylerin 1057’sinin
(%83,8’inin) alerjisi, 1027’sinin (%82,1) polen
alerjisi bulunmaktadir. Ankete katilanlarin 791’i
(%63,9) polene maruz kalma riski ile ilgili olarak
web sitemizi takip ettigini bildirmistir. Bireylerin
791 (%59,1) gunlik yasam faaliyetlerini
planlarken “izmir Polen Alerji Biilteni'ndeki
uyarilari dikkate almaktadir. izmir Polen Alerji
Bulteni’ndeki uyarilar bireylerin 603’Gnin (%49,2)
alerji sikayetlerinizde azalma meydana getirdi.

internet  sitemizi  gevrenizdekilere  tavsiye
edecegdini bildiren 1114 (%90,4) birey vardi.
Katilimcilarin 1053’0 (%85,7)
https://polenalerji.ege.edu.tr linki ile

ulagabildiginiz polen alerji bllteninden memnun
oldugunu bildirdi (Tablo-1).

Alerjisi olan 991 (%94,7) kisinin polen alerjisi
oldugu (p<0,001), 723 (%69,6) kisinin polene
maruz kalma riski ile ilgili olarak web sitesini takip
ettikleri (p<0,001), 668 (%64,4) kisinin gunlik
yasam faaliyetlerini planlarken izmir Polen Alerji
Bulteni’'ni dikkate aldiklari (p<0,001), 547 (%53,2)
kisinin izmir Polen Alerji Biilteni'ndeki uyarilarla
alerji sikayetlerinizde azalma meydana geldigi
(p<0,001), 968 (%93,6) kisinin internet sitesini
cevresindekilere tavsiye edecegi (p<0,001), ve
915 (%88,6) kisinin polen alerji bulteninden
memnun oldugu (p<0,001) anket sonuclarindan
elde edilmistir (Tablo-2, Grafik-1).

Polen alerjisi olan 715 (%70,4) kisi, polene
maruz kalma riski ile ilgili web sitesini takip
ettiklerini (p<0,001), 661 kisinin (%65,2) gunlik
yasam faaliyetlerinizi planlarken “izmir Polen
Alerji Bulteni’ndeki uyarilar dikkate aldigini
(p<0,001), 541 (%53,9) kisi “izmir Polen Alerji
Bllteni’'ndeki uyarilar ile alerji sikayetlerinde
azalma meydana geldigini (p<0,001), 944
(%93,7) kisi internet sitemizi gevrenizdekilere
tavsiye edecegdini (p<0,001), 897 (%89,1) Kisi
polen alerji bilteninden memnun oldugunu
(p<0,001) bildirmistir (Tablo-3).
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Tablo-1. Polen Alerji biilteni anketini dolduran bireylere ait tanimlayici 6zellikler.

n %
1. Alerjiniz var mi?
Evet 1057 83,8
Hayir 204 16,2
Toplam 1261 100,0
2. Polen alerjiniz var mi?
Evet 1027 82,1
Hayir 224 17,9
Toplam 1251 100,0
3. Polene maruz kalma riski ile ilgili olarak web sitemizi takip ediyor musunuz?
Evet 791 63,9
Hayir 447 36,1
Toplam 1238 100,0
4. Giinlitk yagam faaliyetlerinizi planlarken “izmir Polen Alerji Biilteni’ndeki uyarilari dikkate aliyor musunuz?
Evet 731 59,1
Hayir 506 40,9
Toplam 1237 100,0
5. “izmir Polen Alerji Biilteni’ndeki uyarilar alerji sikayetlerinizde azalma meydana getirdi mi?
Evet 603 49,2
Hayir 623 50,8
Toplam 1226 100,0
6. internet sitemizi gevrenizdekilere tavsiye eder misiniz?
Evet 1114 90,4
Hayir 118 9,6
Toplam 1232 100,0
7. https://polenalerji.ege.edu.tr linki ile ulasabildiginiz polen alerji biilteninden memnun musunuz?
Evet 1053 85,7
Hayir 176 14,3
Toplam 1229 100,0

Tablo-2. Alerji varligina gore anket sorularinin dederlendirilmesi.

1. Alerjiniz var mi?

Sorular Ev Hayir Toplam degeri
Yanitlar n (;Ot) na(()%) r?FE‘;;) pdeg
Evet 991 (94,7) 33 (16,6) 1024 (82,2)
2. Polen alerjiniz var mi? Hayir 56 (5,3) 166 (83,4) 222 (17,8) p<0,001
Toplam 1047 (100) 199 (100) 1246 (100)
| cal skiile ilaili olarak Evet 723 (69,6) 66 (33,8) 789 (63,9)
\?v.eios(iatr;%ri‘;ﬂ;liipae?i;or:’smlulsi g1l olar Hayir 316 (30,4) 129 (66,2) 445 (36,1) p<0,001
Toplam 1039 (100) 195 (100) 1234 (100)
4. Giinlilk yagam faaliyetlerinizi planlarken Evet 668 (64,4) 62 (31,6) 730 (59,2)
“Izmir Polen Alerji Biilteni’ndeki uyarilari Hayir 369 (35,6) 134 (68,4) 503 (40,8) p<0,001
dikkate aliyor musunuz? Toplam 1037 (100) 196 (100) 1233 (100)
5. “izmir Polen Alerji Biilteni’ndeki uyarilar Evet 547 (53,2) 55 (27,9) 602 (49,1)
alerji sikayetlerinizde azalma meydana Hayir 481 (46,8) 142 (72,1) 623 (50,9) p<0,001
getirdi mi? Toplam 1028 (100) 197 (100) 1225 (100)
. L . . . Evet 968 (93,6) 145 (74,0) 1113 (90,5)
2.d:1rt$r|]'irlsei:]iszl'.t7em|2| cevrenizdekilere tavsiye Hayir 66 (6,4) 51 (26,0) 117 (9,5) p<0,001
Toplam 1034 (100) 196 (100) 1230 (100)
7. https://polenalerji.ege.edu.tr linki ile Evet 915 (88,6) 137 (70,6) 1052 (85,1)
ulasabildiginiz polen alerji bulteninden Hayir 118 (11,4) 57 (29,4) 175 (14,3) p<0,001
memnun musunuz? Toplam 1033 (100) 194 (100) 1227 (100)

p<0,05 Anlamhlik dizeyi
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Grafik-1. Bireylerdeki alerji varligina gére degerlendirmeler

Tablo-3. Polen alerjisi varligina gére anket sorularinin degerlendiriimesi.

2. Polen alerjiniz var mi?

Sorular Yantlar Evet Hayir Toplam p degeri
n (%) n (%) n (%)
Evet 715 (70,4) 74 (33,8) 789 (63,9)
3. Polene maruz kalma riski ile ilgili
olarak web sitemizi takip ediyor Hayir 300 (29,6) 145 (66,2) 445 (36,1) p<0,001
musunuz?
Toplam 1015 (100) 219 (100) 1234 (100)
4. Giinliik yagam faaliyetlerinizi Evet 661 (65,2) 68 (30,9) 729 (59,1)
planlarken “lzmir Polen Alerji
Biilteni’ndeki uyarilan dikkate aliyor Hayr 353 (34.8) 152 (69.1) 505 (40.9) p<0,001
musunuz? Toplam 1014 (100) 220 (100) 1234 (100)
Evet 541 (53,9) 60 (27,3) 601 (49,5)

5. “izmir Polen Alerji Biilteni’ndeki
uyarilar alerji sikayetlerinizde Hayir 462 (46,1) 160 (72,7) 622 (50,9) p<0,001
azalma meydana getirdi mi?

Toplam 1003 (100) 220 (100) 1223 (100)

Evet 944 (93,7) 168 (76,0) 1112 (90,5)

6. internet sitemizi gevrenizdekilere

tavsiye eder misiniz? Hayir 64 (6,3) 53 (24,0) 117 9,5)  p<0,001

Toplam 1008 (100) 221 (100) 1229 (100)

y o Evet 897 (89,1) 153 (70,5) 1050 (85,8)
7.https://ipolenalerji.ege.edu.tr linki
ile ulagabildiginiz polen alerji Hayir 110 (10,9) 64 (29,5) 174 (14,2) p<0,001
biilteninden memnun musunuz?
Toplam 1007 (100) 217 (100) 1224 (100)

p<0,05 Anlamhilik dlizeyi
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Tablo-4. Web sitesinin takip edilmesi durumuna gére anket sorularinin degerlendirilmesi.

3. Polene maruz kalma riski ile ilgili olarak web

sitemizi takip ediyor musunuz?

Sorular p degeri
Yanitlar Evet Hayir Toplam
4. Guinliik yasam Evet 671 (85,0) 58 (13,2) 729 (59,3)
faaliyetlerinizi planlarken
“lzmir Polen Alerji Hayir 118 (15,0) 383 (86,8) 501 (40,7) p<0,001
Biilteni’ndeki uyarilari
dikkate aliyor musunuz? Toplam 789 (100) 441 (100) 1230 (100)
5. “izmir Polen Alerji Evet 532 (67,5) 69 (15,9) 601 (49,2)
Biilteni’ndeki uyarilar
alerji sikayetlerinizde Hayir 256 (32,5) 364 (84,1) 620 (50,8) p<0,001
azalma meydana getirdi
mi? Toplam 788 (100) 433 (100) 1221 (100)
) Evet 771 (97,8) 342 (77,9) 1113 (90,7)
6. Internet sitemizi
cevrenizdekilere tavsiye Hayir 17 (2,2) 97 (22,1) 114 (9,3) p<0,001
eder misiniz?
Toplam 788 (100) 439 (100) 1227 (100)
7. Evet 745 (94,5) 303 (70,1) 1048 (85,9)
https://polenalerji.ege.ed
Arlinki i H 1(5, 4 1 13,
u.tr I|nl.<| |'Ive. . ayir 31 (5,0) 99 (30,4) 30 (13,8) 0<0,001
ulagabildiginiz polen
alerji bilteninden Toplam 619 (100) 326 (100) 945 (100)

memnun musunuz?

p<0,05 Anlamhilik dizeyi

Tablo-5. izmir Polen Alerji biiltenindeki uyarilari dikkate alma durumuna gére sorularin degerlendirilmesi.

4. Giinliik yasam faaliyetlerinizi planlarken
“lzmir Polen Alerji Biilteni’ndeki uyarilan L
Sorular dikkate aliyor musunuz? p degeri
Yanitlar Evet Hayir Toplam
5. “izmir Polen Alerji Evet 524 (72,0) 77 (15,6) 601 (49,2)
Biilteni’ndeki uyarilar alerji
sikayetlerinizde azalma meydana Hayir 204 (28,0) 417 (84,4) 621 (50,8) p<0,001
getirdi mi? Toplam 728 (100) 494 (100) 1222 (100)
. L Evet 713 (97,8) 399 (80,0) 1112 (90,6)
6. Internet sitemizi
cevrenizdekilere tavsiye eder Hayir 16 (2,2) 100 (20,0) 116 (9,4) p<0,001
misiniz?
Toplam 729 (100) 499 (100) 1228 (1000)
7. Evet 693 (95,1) 355 (72,0) 1048 (85,8)
https://polenalerji.ege.edu.tr linki
ile ulasabildiginiz polen alerji Hayr 36 (4.9) 138(28,0) | 174(142) | p<0,001
biilteninden memnun musunuz? | Toplam 729 (100) 493 (100) 1222 (100)

p<0,05 Anlamhlik dizeyi
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Tablo-6. Alerji sikayetlerinde azalma meydana gelmesi durumuna gore anket sorularinin degerlendirilmesi.

5. “lzmir Polen Alerji Biilteni’ndeki uyarilar alerji

Sorular sikayetlerinizde azalma meydana getirdi mi? dedieri
Yanitlar Evet Hayir Toplam eger
6. internet sitemizi Evet 595 (98,7) 513 (82,7) 1108 (90,6)
cevrenizdekilere tavsiye eder Hayir 8 (1,3) 107 (17,3) 115 (9,4) p<0,001
misiniz? Toplam 603 (100) 620 (100) 1223 (100)
7. Evet 582 (96,8) 462 (75,1) 1044 (85,3)
https://polenalerji.ege.edu.tr linki
ile ulagabildiginiz polen alerji Hayir 1932) 153 (24.9) 172 (14.1) p<0,001
biilteninden memnun musunuz?  Toplam 601 (100) 615 (100) 1216 (100)
p<0,05 Anlamlilik diizeyi
Tablo-7. Siteyi tavsiye etme ve memnuniyet durumunun degerlendirilmesi.
6. Internet sitemizi gevrenizdekilere tavsiye
Sorular eder misiniz? p degeri
Yanitlar Evet Hayir Toplam
7. Evet 1033 (93,3) 16 (13,9) 1049 (85,8)
https://polenalerji.ege.edu.tr linki
ile ulagabildiginiz polen alerji ~ Hay'r 74(6.7) 99(86.1) 173(14.2) ~ p<0,001
biilteninden memnun musunuz? Toplam 1107 (100) 115 (100) 1222 (100)

p<0,05 Anlamlilik dizeyi

Polene maruz kalma riski ile ilgili olarak web
sitemizi takip olan bireylerin 671’i (%85,0) ginlik
yasam faaliyetlerini planlarken “izmir Polen Alerji
Bilteni’'ndeki uyarilar dikkate aldigini (p<0,001),
532’si (%67,5) “izmir Polen Alerji Biilteni'ndeki
uyarilar ile alerji sikayetlerinde azalma meydana
geldigini (p<0,001), 771’i (%97,8) internet sitemizi
cevrenizdekilere tavsiye edecegini (p<0,001) ve
745’i (94,5) polen alerji bilteninden memnun
oldugunu (p<0,001) bildirmistir (Tablo-4).

Gunluk yasam faaliyetlerini planlarken Polen
Alerji Blultenini dikkate alan bireylerin 524’0
(%72,0) alerji sikayetlerinde azalma meydana
geldigini  (p<0,001), 713G (%97,8) internet
sitesini  ¢evresindekilere tavsiye edecegini
(p<0,001), 693’0 (%95,1) polen alerji bllteninden
memnun oldugunu (p<0,001) bildirmistir (Tablo-
5).

izmir Polen Alerji Bilteni'ndeki uyarilar ile alerji
sikdyetlerinizde azalma meydana geldigini
bildiren Bireylerin 595’i (%98,7) internet sitemizi
cevresindekilere tavsiye edecegini (p<0,001),
582’si (%96,8) polen alerji bilteninden memnun
oldugunu bildirmistir (p<0,001) (Tablo-6).

internet sitesini tavsiye edeceklerden 1033’0
(%93,3) polen alerji bulteninden memnundur
(p<0,001) (Tablo-7).
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TARTISMA

Karar destek sistemlerinin karar verme, hastalik
ybnetimi, teshisi ve tedavisi Uzerine etkileriyle
literatirde pek ¢ok calisma bulunmaktadir (14).
Boston Brigham Women’s Hospital’da yapilan bir
¢alisma, hekim order giris sistemi kullanilarak
klinikte hekim kaynakli hatalarin  %55’inin,
Onlenebilir ilag advers etkilerinin  %17’sinin
azaltiimasini saglamistir. Boylelikle yillik 480.000
Amerikan dolari tasarruf saglandigi bildiriimistir
(15).

Amerika’daki tUberkiloz vakalarindaki artig
nedeniyle karar destek sistemi kullanilarak
tiberkilozu ©6nleme ve koruma rehberleri

hazirlanmistir. Bu sistemi kullanan doktorlarin
zamanlarini %95 oraninda uygun bir tedavi
yontemi i¢in harcarken, k&gida dayali sistemlerle
c¢alisan doktorlarin ise zamanlarinin sadece
%56’sini uygun tedavi igin harcadiklar tespit
edilmistir (16). Kliniklerde karsilasilan ihmal
hatalari, test numunelerinin kaybolmasi ya da
hatali test sonuclarinin bilgisayar destekli
hatirlatma sistemleri kullanilarak azaltilmasinin
mumkin oldugu goérilmastar (17, 18). Indiana
Universitesi Tip Fakiltesinde vyapilan bir
arastirmanin sonuglarina gore bilgisayar destekli
hatirlatma sisteminin klinik uygulamalarda rehber
olarak kullaniimasi durumunda bu tip hatalarin
%25 azaltilabilecegdi ortaya konmustur (19, 20).
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Arastirmamizin ~ sonuglart  da literatlrdeki
calismalarin olumlu sonuglarini destekler nitelikte
olup bireylerin %69,6’sinin polene maruz kalma
riski ile ilgili olarak web sitesini takip ettikleri,
%64,4’04nun gunlik  yasam  faaliyetlerini
planlarken izmir Polen Alerji Biilteni’'ni dikkate
aldiklari,  %53,2’sinin  izmir  Polen  Alerji
Bllteni’ndeki uyarilarla alerji sikayetlerinizde
azalma meydana geldigi, %93,6’sinin internet
sitesini c¢evresindekilere tavsiye edecegini ve
%88,6’sinin  polen alerji bllteninden memnun
oldugunu bildirmistir. Bilgi toplumunda insanlarin

internet  kullanim  aliskanhklarinin  giderek
yayginlagsmasi, hastaliklarin  ydnetimine ve
hekim-hasta iligkisine de yansiyabilmektedir.

Diger bir deyise internet kullanimi ile bireyler
kendi sagliklarindan sorumlu hale
gelebilmektedir. Bu nedenle bireylere internet

yoluyla yapilan yonlendirmelerde/koruyucu
onlemlerde  dogru bilginin  aktarimi énem
kazanmigtir.

ABD’de gunlik vyaklagik 100 milyon kisinin
dizenli internete qirdigi ve kullanicilarin
%66’sinin, yetigkinlerinse %80’i saglik bilgisi

edinmek igin internete basvurdugu goérilimastir.
Gelisen teknolojilere paralel olarak her gegen gin
saglkla ilgili yeni web siteleri olusturulmakta ve
kullanici talebi artmaktadir (21). Yine ABD’de
PEW Internet ve American Life projesinden
alinan verilere gore kronik hastaliya sahip olan
kisilerin %75’inin internetten 6grendikleri tedavi
yontemlerini  uyguladiklari  gérulmastir (22).
Tarkiye’de 2013 yilinda doktorsitesi.com ve
Social Touch tarafindan 8 bin kisi Uzerinde
yapillan  arastirmada, katihmcilara  saglik
konusunda herhangi bir bilgiye ihtiyac
duyduklarinda hangi kaynaklara basvurduklari

Kaynaklar

sorulmus ve bireylerin  %78,77’sinin internetten
ybnlendirme aldiklari bulgusuna ulagiimistir (23).
Bizim calismamizda da takipgilerin %64,4’0Gndn
glnlik yasam faaliyetlerini planlarken izmir Polen
Alerji Bilteni’ni dikkate aldiklari gérilmustir. Bu
nedenle bilgiye en hizli ulasim ydntemlerinden
biri olan internetten, kisilerin saglik konusunda
dogru bilgiye ulagabilmeleri gerekmektedir. Cagin
getirdigi yenilikgi yaklagimlarin saglik
sistemlerine, internet uygulamalarina
entegrasyonuyla hem Kkigilerin/hastalarin dogru
bilgiye ulagsmalarina hem de dogru
yonlendiriimelerine  destek olarak koruyucu
onlemleri almalarini saglayacaktir.

SONUG

Karar destek sistemleri ginlik hayatimizda pek
¢ok yerde uygulama alani bulan, en iyi kararlarin
verebilmesi icin destek saglayan bilisim sistemi
uygulamalaridir. Artan bilgi miktarina bagh olarak
hekimlerin karar vermesinin guglestigi bir hale
geldigi durumlarda karar almaya yardimci
olmaktadir. Calismamizin ¢iktilari g6z o6nlne
alindiginda bu tip karar destek sistemlerinin
yayginlastirilarak kullanilmasi hem hastalarin
polen maruziyetinden korunmalarini saglayacak
hem de halk sagliginin korunmasina paralel

olarak  saglik  sistemine  binen  yiUkin
azaltiimasinda énemli katkilar saglayacaktir.
Cikar catismasi: Yazarlar ¢ikar catismasi
bildirmemistir.
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Comparison of non-COVID-19 critically ill patients between pre-pandemic and
pandemic period admitted from emergency department to internal medicine
intensive care unit

Pandemi éncesi ve pandemi déneminde acil servisten i¢ hastaliklari yogun bakim
tinitesine kabul edilen COVID-19 disi kritik hastalarin karsilagtiriimasi
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ABSTRACT

Aim: During the COVID-19 pandemic, a large number of intensive care unit beds have been
organized for critically ill COVID-19 patients. However, the need for intensive care for non-COVID-19
critical patients continues. In our study, we aimed to compare non-COVID-19 critically ill patients
admitted to the internal medicine intensive care unit from the emergency department before and
during the pandemic period.

Materials and Methods: Patients who were admitted to the internal medicine intensive care unit from
the emergency department were grouped as pre-pandemic (March 2018-March 2020) and during the
pandemic (March 2020-March 2022) and compared retrospectively in terms of the number of
hospitalisations, demographic characteristics, length of intensive care unit stay and mortality.

Results: The number of emergency department patient admissions other than surgical reasons was
579.657 during the study period. 63.33 % of these patients were admitted before the pandemic and
36.67% during the pandemic period. The number of patients included in our study was 493 before the
pandemic and 460 during the pandemic period. Median age was 61 (30) in the pre-pandemic period
and 64 (26.8) in the pandemic period, p=0.022. There was no significant difference in terms of
comorbidities. The main reason for hospitalization was similar and sepsis was the leading reason for
hospitalization. The frequency of acute renal failure in intensive care unit was significantly higher
during the pandemic period. Mortality was 25.2% before the pandemic and 24.3% during the
pandemic period, p=0.760.

Conclusion: Although emergency department admissions decreased, the number of non-COVID-19
internal medicine intensive care unit hospitalizations did not decrease. This situation reveals the
importance of organizing intensive care beds for hospitalization for non-COVID-19 reasons in order
not to disrupt health services during the pandemic period.
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oz

Amag: COVID-19 pandemisi boyunca bircok yogun bakim (nitesi yatagi kritik COVID-19 hastalari igin
ayrilmistir. Ancak COVID-19 disi kritik hastalar icin yogun bakim ihtiyaci devam etmektedir. Bu
g¢alismada pandemi éncesi ve pandemi dénemi boyunca acil servisten i¢ hastaliklari yogun bakim
Unitesine yatan COVID-19 digi kritik hastalarin kargilastirlmas: amaglanmistir.

Gereg ve Yéntem: Acil servisten i¢c hastaliklari yogun bakim (Unitesine yatirilan hastalar pandemi
éncesi (Mart 2018-Mart 2020) ve pandemi boyunca (Mart 2020-Mart 2022) olarak gruplanip hasta
yatig sayisi, demografik ézellikler, yogun bakim yatis siresi ve mortalite orani agisindan retrospektif
olarak karsilastirildl.

Bulgular: Calisma dénemi boyunca cerrahi neden digi acil servis hasta basvuru sayisi 579.657 olup
bu hastalarin %63,33%i pandemi éncesi, %36,67’si pandemi dbénemi boyunca basvurmustur. g
hastaliklar1 yogun bakim (initesine yatan ve g¢alismaya dahil edilen hasta sayisi pandemi éncesinde
493 ve pandemi déneminde 460°tir. Medyan yas, pandemi éncesi dénemindeki hastalarda 61 (30),
pandemi déneminde ise 64 (26.8) olarak saptandi, p=0.022. Komorbiditeler agisindan anlamli fark
saptanmadi. Baslica yatis nedeni benzer olup sepsisin énde gelen yatis sebebi oldugu goriildi. Yogun
bakimda akut bébrek yetmezIigi gériilme sikligi pandemi déneminde anlamli yiiksek saptandi. Yogun
bakimda kalis stiresi iki grupta benzer saptandi. Mortalite pandemi éncesinde %25,2 ve pandemi
déneminde %24,3 saptandi, p=0.760.

Sonug: Acil servis bagvurulari azalmasina ragmen COVID-19 digi i¢ hastaliklari yogun bakim hasta
yatis sayisi azalmamigtir. Bu durum pandemi déneminde saglik hizmetlerinin aksamamasi i¢in yogun
bakim alanlarinin COVID-19 disi nedenlerle yatis icin de organize edilmesinin 6nemini ortaya

koymaktadir.

Anahtar Sézciikler: Yodun bakim (initesi, mortalite, pandemi, COVID-19.

INTRODUCTION

During the coronavirus disease 2019 (COVID-19)
pandemic, intensive care beds around the world
were tried to be organized for critically ill COVID-
19 patients especially in the first months. One of
the challenges in dealing with the pandemic was
the need to continue to provide services to non-
COVID-19 patients who needed intensive care
unit  admission, although  non-COVID-19
emergency department visits due to urgent
medical conditions decreased both in our country
and in the world (1-4). Soon after intensive care
beds were organized for COVID-19 patients,
non-COVID-19 intensive care units were faced
with high and complicated patient numbers.
Another point emphasized in the current literature
is the increased critically ill patient mortality (5-9);
whereas it was also reported that mortality did
not change compared to pre-pandemic in
different studies (10,11). It is also noteworthy that
lockdown periods increased in-hospital mortality
(12). In addition to increased mortality, other
points investigated were interventions such as
intensive care unit (ICU) length of stay, renal
replacement  therapy (RRT), mechanical
ventilation (MV), extracorporeal membrane
oxygenation (ECMO) (9,11). Among studies
conducted in our country, it was determined that

Volume 63 Issue 1, March 2024 / Cilt 63 Sayr 1, Mart 2024

the duration of ICU hospitalization had prolonged
during the pandemic (13), and mortality had
increased (14). When non-COVID-19 patients
were evaluated according to the course of the
waves, hospitalization during the first pandemic
wave in 2020 was determined as an independent
risk factor for non-COVID mortality with longer
hospital stays (15). Also in another study, higher
mortality was observed during the first lockdown
compared with the second and third lockdowns
(16).

In this retrospective cohort study, we aimed to
compare the characteristics and outcomes of
patients admitted to internal medicine ICU from
emergency department without COVID-19
infection in Ege University Hospital between two
time points: the first 2 years of the COVID-19
pandemic (March 2020-March 2022) and the
same 2-year period before the pandemic (March
2018-March 2020).

MATERIALS and METHODS

We performed a retrospective study on patients
followed up in the Ege University Faculty of
Medicine Department of Internal Medicine ICU
between 2018-2022. The study was approved by
the Ege University Ethics Committee, number 23-
5.1T/15 and adhered to the principles of the
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Declaration of Helsinki. The first case of COVID-
19 in Turkey was diagnosed on March 11", 2020
(17). As a matter of hospital policy, our intensive
care unit was designated to be COVID-19 free
critical care admissions. We included adult
patients 218 years old without a COVID-19
diagnosis who were admitted to internal medicine
ICU from emergency department. We excluded
patients admitted to ICU from inpatient services,
other ICUs, outpatient clinics, COVID-19 ICU and
died shorter than 24 hours. Flowchart of the
inclusion is shown in Figure-1.

The primary outcome was number of patient
hospitalizations. Secondary outcomes included
ICU length of stay and ICU mortality.

To assess the possible effect of the pandemic on
ICU mortality and patient hospitalizations, the
period under examination was divided into four
periods, according to the increase in the number
of cases per day reported by the Ministry of
Health of Turkey’.

1. Wave 1, from 11 March 2020 to 1 June 2020

2. Wave 2, from 5 August 2020 to 11 January
2021

3. Wave 3, from 23 March 2021 to 16 May 2021

4. Wave 4, from 28 December 2021 to 10 March
2022.

Demographic characteristics, comorbidities, ICU
admission diagnosis, and laboratory results were
recorded from the electronic medical records.
Comorbidities were confirmed with clinical
records and recorded including hypertension
(HT), diabetes mellitus (DM), cardiovascular
disease (CVD), chronic kidney disease (CKD),
and heart failure (HF), cerebrovascular disease
(CVD), dementia, malignancy and chronic liver
disease were sufficient. The Sepsis-3 criterion
was used to define sepsis (18). Comorbidity was
assessed using the Charlson Comorbidity Index
(CCI) (19). For detecting acute kidney injury
(AKI) at any stage, the international definition of
AKI according to the KDIGO criteria was used
(20). Time-to-treatment initiation was defined as
the number of days from symptom onset to
initiation of first treatment. If there was any
infection suspected, clinically documented, and
supported by diagnostic imaging findings without
microbiological documentation or with
microbiological documentation, the related organ
or system to the infection was considered to be
the source of sepsis.

Origin of infection was recorded as hospital or
community acquired. Culture positive samples
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were classified as Gram-negative bacteria,
Gram-positive bacteria and fungal infections.
More than one bacteria in the same sample was
recorded as  polymicrobial.  Antimicrobial
resistances were recorded according to multiple
drug resistant (MDR) (resistant to at least one
agent in three or more antimicrobial categories)
and extensively drug resistant (XDR) (resistant to
all antimicrobial agents except in two or less
antimicrobial categories) definitions (21). The
sequential organ failure assessment (SOFA)
score was calculated.

We compared outcomes of the “pandemic
cohort” to a “pre-pandemic cohort” in adult
patients admitted to ICU from emergency
department.
Statistics

Data were analyzed using the statistical package
program IBM SPSS Statistics 25.0 (IBM Corp.,
Armonk, New York, USA). Descriptive statistics
were presented as number of units (n),
percentage (%), median (M), interquartile range
(IQR) values. The Shapiro-Wilk test and Q-Q
graphics were used to check the normality of the
continuous variables. Mann-Whitney U test and
Kruskal-Wallis test were used to compare
continuous variables between groups. Pearson
chi-square test was used to compare categorical
variables. Survival time was calculated by
Kaplan-Meier analysis and logrank test. Factors
affecting survival time were investigated by Cox
proportional hazard regression. In  Cox
regression analysis, variables were included in
the model by Backward Wald method. p-value
<0.05 was determined statistically significant.

RESULTS

Overall, 579.657 non-surgical patients were
admitted to emergency department during study
period. Of these patients, 63.33% (n=367.154)
were pre-pandemic period and 36.67%
(n=212.503) were in the pandemic period. During
the pre-pandemic period, number of patients
hospitalized in the ICU was 630 and it was 581
during the pandemic period. Among these
patients we included 493 in the pre-pandemic
cohort and 460 patients in the pandemic cohort.
Flowchart for patient inclusion is shown in Figure-
1.

Table-1 summarizes patient characteristics and
baseline comorbidities in the pre-pandemic and
pandemic cohorts. Median age was 64 in the
pandemic cohort and 61 in the pre-pandemic
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cohort; p=0.022. Gender distribution was similar
between both cohorts. Previous history of DM,
HT, HF, CKD, patients on dialysis, CVD,
dementia, malignancy, and chronic liver diseases
were similar between the groups. A higher
proportion of patients in the pandemic cohort had
COPD compared with the pre-pandemic cohort
(10% vs 5.9%; p=0.018). Fewer patients had a
previous history of CAD in the pandemic cohort
(15.7% vs 22.1%; p=0.011). Despite these
differences among comorbidities, median CCI
was higher in the pre-pandemic cohort.

Table-2 summarizes patient outcomes. The
leading major diagnosis was sepsis on ICU
admission in both cohorts. Although it is not
statistically significant; malignancies,
hematological and rheumatologic emergencies,
ESRD admissions were less in the pandemic
cohort compared with the pre-pandemic cohort.
Patients hospitalized in ICU due to AKI in the
pandemic cohort was higher than the pre-
pandemic cohort (19.8% vs 12.6%); however, it
was not statistically significant. ESRD admissions
significantly decreased in the pandemic cohort
(2.4% vs 3.4%; p=0.002). There was not a
significant increase in mortality among patients in
the pandemic cohort compared with the pre-
pandemic cohort (24.3% vs 25.2%; p=0.760).
Length of ICU stay and time from first symptom
onset to initiation of treatment was similar
between two cohorts. There was a significant
increase in AKI frequency in the pandemic cohort
(41.3% vs 33.3%; p=0.01). Frequencies of acute

Prepandemic Era

Time range
1 March 2018- 10 March 2020

Assessed for eligibility ( n=630) ’

Excluded ( n= 137)

« Admitted from inpatient service ( n=52)

« Admitted from another ICU ( n=26)

« Admitted from outpatient clinic ( n= 32)

« Dead within 24 hours of admission ( n=22)
« Pregnancy ( n=5)

Included (n=493)

Figure-1. Flowchart of patient inclusion.
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hemodialysis was similar but significantly higher
proportion of patients were discharged on routine
hemodialysis program in the pandemic cohort
(50% vs 30%; p=0.032). Median SOFA scores
were similar in both cohorts. Origin of infections
were community-acquired and Gram-negative
bacteria were the most frequent microorganism
in both cohorts; there was a significant decrease
in the Gram-positive bacterial growth in the
pandemic cohort (25.9% vs 19%; p=0.001). The
leading source of infections was urinary tract
followed by bloodstream infections in both
cohorts. MDR and XDR bacterial growth
frequencies were similar in both cohorts and
there was not a significant difference in
vasopressor requirements.

Figure-2 shows survival curve of pre-pandemic
and pandemic cohorts in ICU. The overall
survival time of the 953 patients included in the
study was 29.90+2.57 days. In addition, the
groups had no effect on survival time (p=0.910).
The survival time of pre-pandemic cohort was
31.39+3.32 days, while that of pandemic cohort
was 24.18+1.49 days. Factors affecting survival
time were determined as need for vasopressors
and SOFA score; p<0.001 and p=0.003,
respectively. Table-3 shows the results.

Table-4 summarizes number of weekly patient
hospitalizations and mortality during the COVID-
19 wave dates in the pandemic cohort. There
was not a significant difference in the ICU
admissions and mortality among the four waves;
p=0.347 and p=0.297, respectively.

Pandemic Era

Time range
11 March 2020- 1 March 2022

( Assessed for eligibility ( n=581) }—

Excluded ( n=148 )

« Admitted from inpatient service ( n=44)

« Admitted from another ICU ( n=22)

« Admitted from outpatient clinic ( n= 28)

« Dead within 24 hours of admission ( n=32)

« Pregnancy ( n=4)

« Admitted from COVID-19 ICU to non-
COVID 19ICU (n=18)

Included ( n=461)
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Table-1. Baseline characteristics of patients on ICU admission.

Characteristics Pre-pandemic cohort Pandemic cohort p
(n=493) (n=460)

Age, years 61 (30) 64 (26.8) 0.022

Gender, female n(%) 246 (49.9) 214 (46.5) 0.297

Comorbidities, n (%)
Diabetes melitus 159 (32.3) 142 (30.9) 0.631
Hypertension 218 (44.2) 210 (45.7) 0.657
Heart failure 65 (13.2) 61 (13.3) 0.972
Coronary artery disease 109 (22.1) 72 (15.7) 0.011
COPD 29 (5.9) 46 (10.0) 0.018
Chronic kidney disease 105 (21.3) 87 (18.9) 0.359
On dialysis 43 (8.7) 29 (6.3) 0.158
Serebrovascular disease 27 (5.5) 20 (4.4) 0.426
Dementia 18 (3.7) 23 (5.0 0.305
Malignancy 135 (27.4) 111 (24.1) 0.252
Cirrhosis 6 (1.2) 11 (2.9) 0.172
Charlson comorbidity index 4 (4) 3(5) 0.001

ICU: intensive care unit, COPD: chronic obstructive pulmonary disease.

Survival Functions

Group
11
2
1-censored

08| ——=2-censored

06|

Cum Survival

041

| S T

00}
0 20 40 80 80 100
Figure-2. Survival curves of pre-pandemic (group 1) and pandemic (group 2) cohorts in non-COVID-19 intensive
care unit.
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Table-2. Outcomes of ICU patients by admission period.

Pre-pandemic cohort Pandemic cohort p
(n=493) (n=460)

Major diagnosis on ICU admission

Sepsis 100 (20.3) 99 (21.5)

Malignancy 52 (10.5) 39 (8.5)

AKI 62 (12.6) 91 (19.8)

Hematological emergencies 51 (10.3) 21 (4.6)

Rheumatologic emergencies 41 (8.3) 29 (6.3)

Heart Failure 30 (6.1) 27 (5.9)

ESRD 17 (3.4) 11 (2.4) 0.002

Others 140 (28.4) 143 (31.1)
Time-to-treatment, days 4 (5) 4 (5) 0.782
Length of ICU stay, days 6 (6) 7 (5) 0.057
Mortality in ICU, n (%) 124 (25.2) 112 (24.3) 0.760
AKI, n(%) 164 (33.3) 190 (41.3) 0.010
Acute Hemodialysis, n(%) 88 (17.8) 86 (18.7) 0.736
SOFA score 4 (4) 4 (4) 0.428
Method of discharge, on dialysis, n (%) 18 (30.0) 25 (50.0) 0.032
Origin of infection, n(%) 0.333

Community-acquired 25 (67.6) 81 (75.7)

Hospital-acquired 12 (32.4) 26 (24.3)
Source of infection, n(%)

Urinary tract 78 (41.7) 72 (45.2)

Catheter and bloodstream 72 (38.5) 42 (26.4)

Hepatobiliary tract 26 (13.9) 25 (15.7)

Respiratory system 8 (4.3) 10 (6.2)

Skin-soft tissue 2(1.1) 6 (3.7)

Endocarditis 1(0.5) 4 (2.5)
Microorganism, n(%)

Gram negative bacteria 70 (49.0) 75 (71.4)

Gram positive bacteria 37 (25.9) 20 (19.0) 0.001

Fungal infections 17 (11.9) 7(6.7)

Polymicrobial infections 19 (13.3) 3(2.9
MDR, present (%) 61 (54.5) 38 (43.2) 0.113
XDR, present (%) 16 (23.9) 11 (18.0) 0.418
Vasopressors, present (%) 136 (27.6) 133 (28.9) 0.649

ICU: intensive care unit, ESRD: end stage renal disease, AKI: acute kidney injury, SOFA: sequencial organ failure assesment,

MDR: multidrug-resistant, XDR: extensively-drug resistant
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Table-3. Factors affecting survival time in Pandemic Cohort.

B S.E. Wald p HR 95% C.I. for HR
Statistics Lower Upper
Vasopressors
No (Ref)
Present -2,460 0,342 51,744 <0,001 0,085 0,044 0,167
SOFA score 0,103 0,034 9,113 0,003 1,109 1,037 1,186
SOFA: sequencial organ failure assesment
Table-4. Comparisons according to COVID-19 wave dates in the pandemic cohort.
Wave
Variables 1 2 3 4 p
Number of hospitalizations, weekly 6 (5) 34 3.5(3.7) 4(2) 0.347
Mortality, n(%) 0.297
Alive 52 (80) 68 (72.3) 19 (67.9) 36 (83.7)
Deceased 13 (20) 26 (27.7) 9(32.1) 7 (16.3)
DISCUSSION rate of admissions for acute medical conditions

In our retrospective single-center cohort study, in
which non-COVID-19 patients hospitalized from
the emergency department to the internal
medicine ICU before and during the pandemic
period were evaluated, we observed that the
number of intensive care patient admissions
remained similar despite the decrease in non-
surgical emergency department admissions.
Mortality and overall survival time during ICU
admission was similar between the two cohorts.
In addition, four waves of the pandemic period
were evaluated and no difference in mortality
rates was observed.

Many studies have reported a decrease in
emergency department visits (1-4, 22, 23).
However, with the similar number of ICU
hospitalizations between the two cohorts despite
the decrease in patient admissions in our
country, our study has revealed the need for non-
COVID-19 ICU during the COVID-19 pandemic.

In the current study median age was higher in the
pandemic cohort, no significant difference was
determined in gender. Among comorbidities;
there was a significant increase in COPD
frequency. This particularly is a result of the fact
that Pulmonary ICU in our hospital was assigned
for the critically ill Covid-19 patients. CAD
frequency significantly reduced in the pandemic
cohort, possibly as a result of the decrease in the
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(24). Our results were compatible with the current
literature in terms of comorbidities and
demographic characteristics in our country (13,
14). However; in a population-based cohort study
comparing the first 4 months of the pandemic
cohort with the pre-pandemic cohort, preexisting
cardiovascular comorbidities were fewer in the
pandemic cohort (9). These different outcomes
may be due to different inclusion periods in the
studies.

ICU mortalities and length of ICU stay have been
reported in many different studies. Among these,
from Austria, ICU mortality and median length of
stay was similar compared between pre-
pandemic and pandemic cohort (11). Leafloor et
al reported an increase in all-cause in-hospital
mortality in ICU patients without COVID-19
infection but there was no different in ICU length
of stay (9). Butt et al reported shorter length of
stay but there was not a change in in-hospital
mortality rate in COVID-19 vs. pre-COVID-19 era
(25). Among studies reported from Turkey, the
length of ICU stay (14) and the rate of mortality
increased (13) during the pandemic period. The
cause of increased mortality in reported studies
are multifactorial; including different baseline
characteristics, severity of illness, fewer
admissions, fear of contracting COVID-19, lack of
ICU beds for non-COVID-19 patients (9). In our
study, ICU length of stay and mortality was
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similar between the two cohorts. Although
emergency department admissions decreased,
there was not a decrease in ICU admissions due
to rational use of ICU beds.

In our study, major diagnosis on ICU admission
was similar with the leading course cause sepsis
in both cohorts. Admissions with ESRD
decreased significantly in the pandemic cohort.
AKI frequency during hospitalization significantly
increased, while acute hemodialysis requirement
was similar. On discharge, frequency of patients
included in routine hemodialysis program
increased significantly. The reason for the
increase in the number of patients discharged
from ICU on the dialysis program was thought to
be delayed dialysis preparations due to failure of
patients to attend routine outpatient clinic
controls. Other countries have reported different
clinical outcomes for various conditions.
Bologheanu et al reported sepsis as the major
medical diagnosis (11), while it was circulatory
system in a research reported by Watanabe et al
(10) and Buitt et al reported increased admissions
for respiratory tract infections (25) . Among
studies from Turkey, major diagnosis category in
non-surgical conditions was respiratory system
diseases (13). AKI among non-COVID-19
patients during pandemic were researched by
Singh et al and in-hospital mortality was reported
as 42% and the leading course of AKI was sepsis
(26). Dialysis requirement was 47.5% during ICU
stay in the same study which is remarkably
higher than our results. The reason may be the
related with patient characteristics; our ICU does
not include post-surgery, multitrauma and acute
cardiovascular diseases admissions. SOFA
score and need for vasopressors were not
different in pre-pandemic and pandemic period,

References

but when compared with survivors and non-
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were not affected by the accessibility of ICU
beds.
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Norofibromatozis tip 1 yeni tani kriterlerine sahip ¢cocukluk ¢cagindaki
hastalarin klinik ve molekiiler 6zellikleri

Clinical and molecular characteristics of pediatric patients with neurofibromatosis
type 1 new diagnostic criteria
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Amagc: Norofibromatozis tip 1 cafe-au-lait makiilleri, koltuk alti ve inguinal bélgelerde c¢illenme, Lisch
nodulleri ve kutantz veya pleksiform nérofibromlar ile karakterize sik goriilen otozomal dominant
kalitimli, nérokutan6z genetik bir hastaliktir. Son yillarda Noérofibromatozis tip 1 yeni tani kriterleri
gelistirilmis olup galismamizda bu glincellenen tani kriterleri ile gocukluk gagindaki hastalarin klinik ve
molekuler 6zelliklerinin geriye doniik olarak degerlendiriimesi ve fenotip-genotip korelasyonu yapilmasi
amagclanmigtir.

Gereg ve Yontem: Norofibromatozis tip 1 6n tanisi ile gcocuk genetik poliklinigine basvuran ve NF1
gen dizi analizinde patojenik varyant saptanan pediatrik yas grubundaki toplam 21 hastanin klinik
bulgulari ve molekiler sonuclari retrospektif olarak incelenmistir.

Bulgular: Hastalarin NF1 gen dizi analizleri sonucunda 9 nonsense, 6 frameshift, 5 splice bdlgesi
varyanti ve 1 de tim gen delesyonu tespit edilmistir. Bunlardan 3’l ise daha énce bildiriimemis yeni
varyantlardir. Hastalarin hepsinde cafe-au-lait makilleri mevcut olup yaklasik yarisinda da koltuk alti
ya da kasik bélgesinde cillenme vardi. Ug olguda cilt nérofibromu, 1 olguda ise Lisch nodiilii gdzlendi.
Eski ve yeni tani kriterleri karsilastirildiginda 16 hasta eski tani kriterlerini karsilarken, yeni tani
kriterlerine gore ise hastalarin tamami tani almistir.

Sonug: Yeni tani kriterleri hastalarin tani alma oranini 6nemli derecede yukseltmistir. Calismamizdaki
hastalarin tamami yeni tani kriterlerini kargilamistir. Bu durum kuguk yaslarda tani kriterlerini
karsilamayan hastalarda NF1 molekiler analizinin 6nemini géstermektedir. Ayrica bu ¢alismayla daha
once tanimlanmamig U¢ yeni varyantla birlikte NF1 mutasyon spektrumunu geniglettik.

Anahtar Sozciikler: Cafe-au-lait makdil, NF1, nérofibromatozis tip 1, yeni nesil dizileme.

ABSTRACT

Aim: Neurofibromatosis type 1 is a common autosomal dominant inherited neurocutaneous genetic
disease characterized by cafe-au-lait macules, axillary and inguinal freckling, Lisch nodules, and
cutaneous or plexiform neurofibromas. New diagnostic criteria for Neurofibromatosis type 1 have been
developed in recent years. Our study aims to retrospectively evaluate childhood patients' clinical and
molecular characteristics and make a phenotype-genotype correlation with these updated diagnostic
criteria.

Materials and Methods: The clinical and molecular findings of 21 patients in the pediatric age group
who were admitted to the pediatric genetics outpatient clinic with a preliminary diagnosis of
neurofibromatosis type 1 and who were also found to have a pathogenic variant in the NF1 gene
sequence analysis were retrospectively analyzed.

Sorumlu yazar: Yasemin Kendir Demirkol

Umraniye Egitim ve Arastirma Hastanesi, Cocuk Genetik
Bilim Dall, Istanbul, Tiirkiye

E-posta: dryasminkendir@yahoo.com

Basvuru tarihi: 15.11.2022 Kabul tarihi: 25.08.2023

115


https://orcid.org/0000-0002-6255-1057
https://orcid.org/0000-0001-8016-5224

Results: As a result of the NF1 gene sequence analysis of the patients, 9 nonsense, 6 frameshift, 5
splice site variants, and 1 whole gene deletion were detected. Three of these are novel variants that
have not been reported before. All the patients had cafe-au-lait macules, and about half of them had
freckles in the armpit or groin area. In addition, skin neurofibroma was observed in three cases, and
Lisch nodule was observed in one case. When the old and new diagnostic criteria were compared, 16
of the patients met the old diagnostic criteria, while all the patients were diagnosed according to the

new diagnostic criteria.

Conclusion: The new diagnostic criteria have significantly increased the diagnosis rate of patients. All
the patients in our study met the new diagnostic criteria. This shows the importance of NF1 molecular
analysis in patients who do not meet the diagnostic criteria at an early age. We also expanded the
NF1 mutation spectrum with this study, with three new variants not previously identified.

Keywords: Cafe-au-lait spot, neurofibromatosis type 1, NF1, next-generation sequencing.

GiRiS

Norofibromatozis tip 1 (NF1; OMIM #162200) von
Recklinghausen hastaligi olarak da bilinen
otozomal dominant kalitimli, insidansi yaklasik
1:3000 olan, etnik kéken ve Irk ayrimi yapmayan,
dinya genelinde goérece sik gorilen nérokutanéz
bir genetik hastaliktir (1, 2). Nérofibromatozis tip
1 multisistemik tutulum gdstermekle birlikte bazi
bulgular dogumda gérulirken bulgularin blylk

cogunlugu ise vyasla birlikte ortaya cikar.
Hastaligin temel Klinik oOzellikleri cafe-au-lait
makilleri, koltuk alti ve inguinal bdlgelerde

cillenme, kutanéz veya pleksiform nérofibromlar,
optik glioma, Lisch noddlleri, sfenoid kanat
displazisi ve tibial psddoartrozdur. Nadiren boy
kisaligt, goreceli makrosefali, skolyoz,
kardiyovaskiler anomaliler, 6grenme guclugu,
dikkat eksikligi ve hiperaktivite de goérulmektedir
(3, 4). Ayrica bu hastalarda periferik sinir Kkilifi

timorl, santral  sinir  sistemi  timorleri,
rabdomyosarkom, feokromasitoma ve meme
kanseri gibi kanserlere yatkinhk da

gorulebilmektedir(5, 6). Norofibromatozis tip 1
tam penetrans gostermesine ragmen klinik
bulgular ayni aile icinde dahi oldukga farkhhk
gbstermektedir  (degigsken ekspresivite) (7).
Norofibromatozis tip 1 hastalarinin  yaklagik
yarisinda, de novo mutasyon (ailenin bir
Uyesinde ilk kez gorulen mutasyon) nedeniyle
hastallk ortaya c¢ikar. (8). On vyedinci
kromozomun uzun kolunun 11.2 bandinda yer
alan, bir timor supresdr gen olan NF1 geninin
fonksiyon kaybettiren germline heterozigot
patojenik varyantlari hastaliga yol acar (9). NF1
geni yaklasik 350 kb blyukliginde, yaygin
transkriptine (NM_001042492.3) gore 58 ekzonlu
bir gen olup ras-GTPaz-aktivatér protein olarak
fonksiyon gdsteren noérofibromini kodlar. Alti farkl
fonksiyonel domaine sahip olan ndérofibromin

RAS'a (rat sarkom protein) bagh GTP'nin
hidrolizini  hizlandirarak RAS/MAPK (mitojen
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aktive protein kinaz) yolu aktivitesini negatif
olarak dizenler ve timodr supresér olarak
fonksiyon gosterir (10, 11). Norofibrominin
haployetmezliginde RAS hiperaktivasyonu ile
hicresel proliferasyonda artis olur, bu nedenle
hem benign hem de malign timoér gérilme riski
artar (12). Norofibromin ¢ogu dokuda dusik
miktarda Uretilirken, santral sinir sisteminde ise
en yiksek seviyede bulunur (13). National
Institutes of Health (NIH) tarafindan 1988 yilinda
NF1 icin tani kriterleri tanimlanmistir (14). Tablo-
1’de gOsterilen bu 7 kriterden 2 veya daha
fazlasini karsilayan bir bireye NF1 tanisi konulur.
Bu tani kriterleri 1988’den beri tim dinyada
yaygin olarak kullaniimaktadir. Ancak, aile
Oykisil olmayan ve izole cafe-au-lait makiilleri ile
seyreden kuglUk yas grubu hastalarda, pek ¢ok
klinik bulgunun da sonraki dénemde ortaya
clkmaya basladigi  distnlldiginde erken
donemde tani koymak zordur. Bu durum
hastalarin tanisinda gecikmelerin yani sira, risk
altindaki aile bireylerinin tespiti ve dnlenebilir
komplikasyonlar agisindan da gecikmelere neden
olmaktadir. Bununla birlikte cafe-au-lait makdlleri
ile seyreden Legius sendromu gibi benzer diger
genetik hastaliklarin varligi da tani asamasindaki
guclikleri artirmaktadir. Bu ve bunun gibi
sebepler neticesinde 2021 yilinda uluslararasi
fikir birligi onerisi ile NF1 tani kriterleri yeniden
dizenlenip yayinlanmistir (Tablo-1) (15). Bu yeni
tani kriterlerine  NF1 gen analizi eklenmis,
cocukluk dénemi hastalarin da erken teshis
edilebilmesi saglanmistir.

Bu calismada c¢ocuk genetik poliklinigine
basvuran 21 NF1 hastasinin yeni NF1 tani
kriterleri esas alinarak klinik o&zellikleri ve
molekller  sonuglarinin  retrospektif  olarak
degerlendiriimesi ve fenotip-genotip korelasyonu
yapilmasi amagclanmistir.
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GEREG ve YONTEM

Cocuk genetik poliklinigine basvuran klinik olarak
NF1 tanisi didstnilen ve molekuler olarak NF1
varyantl pozitif olan pediatrik yas grubundaki
toplam 21 hastanin verileri geriye donuk
incelenerek calismaya dahil edilmigtir.

Periferik kan lokositlerinden EZ1 Advanced XL
(QIAGEN GmbH, Hilden, Germany) cihazinda
EZ1 DNA Blood 200 pl kitini (QIAGEN GmbH,
Hilden, Germany) kullanarak tam kandan DNA
izolasyonu yapildi. QIAGEN QIlAseq Targeted
DNA (NGS-NF1- CDHS-14640Z-199) (QIAGEN
GmbH, Hilden Germany) kiti kullanilarak
polimeraz zincir reaksiyonu gerceklestirildi ve
lllumina Miseq (lllumina Inc., San Diego, CA,
USA) cihazinda dizileme islemi gergeklestirildi.
Elde edilen ham veriler QIAGEN QCI Analyze
Universal 1.6.0 (QIAGEN GmbH, Hilden
Germany) platformuyla islendi ve VCF dosyalari
olusturuldu. Varyant degerlendirmeleri QIAGEN
Clinical Insight QCI (QIAGEN GmbH, Hilden
Germany) yazilimi ile yapildi.

ik olarak gnomAD ve lokal veri tabaninda minor
allel frekansi %1'den fazla olan varyantlar
diglandi.  Sonrasinda nonsense (anlamsiz),
frameshift (cerceve kaymasi) ve standart splice
bélge (kirpilma bdlgesi) (+1, +2, -1, -2) varyantlar
gibi protein Uzerine etkisi daha belirgin olan
varyantlar degerlendirildi. Aday varyantlar Clinvar,
(https://www.ncbi.nlm.nih.gov/clinvar), LOVD
(https:/iwww.lovd.nl), HGMD (http:/Amww.hgmd.cf.ac.uk)
veri tabanlarinda ve yayinlarda kontrol edildi.

Ayrica varyantlar mevcut bilgisayar tahmin
algoritmalari  (DANN, DEOGEN2, EIGEN,
FATHMM-MKL, LIST-S2, M-CAP, MVP,

MutationTaster, Polyphen-2, PrimateAl ve SIFT)
ile analiz edildi. Elde edilen varyantlar hakkindaki
nihai siniffama ACMG’nin (American College of

Medical Genetics and Genomics) sekans
varyantlarini  degerlendirme kilavuzuna gdre
yapildi (16).

Calisma igin  Uskiidar  Universitesi  tibbi

arastirmalar etik kurulundan onay alinmigtir
(Karar numarasi: 61351342- Ekim 2022-10).

BULGULAR

NF1 patojenik varyanti saptanan toplam 21
olgunun kadin erkek orani 8:13 idi. Tani anindaki
ortalama yaslar 8.5 idi. Toplam 10 olgunun aile
Oykusl pozitifti. Hastalarin hepsinde cafe-au-lait
makiilleri mevcuttu. On olguda koltuk alti ya da
kasik bolgesinde cillenme, ¢ olguda cilt
ndérofiboromu ve bir olguda ise Lisch nodllu
g6zlendi. Tani aninda c¢ekilen beyin manyetik
rezonans goruntilemede (MRG) alti hastada T2-

Cilt 63 Sayi 1, Mart 2024 / Volume 63 Issue 1, March 2024

agirhikh sekanslarda hiperintens lezyonlar, ki
hastada ise duslk grade glioma ile uyumlu
bulgular tespit edildi. Hastalarin higbirinde
o6grenme glcligu ya da entelektlel gerilik yoktu.
iki olguda skolyoz, dort olguda ise boy kisalig
mevcuttu. Hastalarin hepsine ekokardiyografik
degerlendirme vyapildi ve sadece bir hastada
hiperekojen odak-fibroma ile uyumlu patolojik
bulgu tespit edildi. Batin ultrasonografisinde ise
iki hastada splenomegali, bir hastada ise
hepatomegali goéruldu ve rastlantisal bulgular
olarak yorumlandi. Olgu 2’de NF1’in nadir bir cilt
lezyonu olan juvenil ksantogranilom mevcuttu
(Sekil-1). Olgu 10da sol ulna metafizinde
histopatolojik olarak gosterilen fibréz displazi
saptandi. Olgu 21’de ise pektus ekskavatum ve
sol 6n kolda egrilik gézlendi (Sekil-2).

L%y )
i

Sekil-1. Sirtta oklarla gosterilen g adet juvenil
ksantogranilom

Sekil-2. Sol 6n kolda egrilik
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NF1 tim gen dizi analizi yapilan hastalarin
tamaminda farkl bir varyant saptanmistir. Bu
varyantlarin dokuz tanesi nonsense, alti tanesi
frameshift, bes tanesi splice bdlge ve bir tanesi
de tim gen delesyonu seklindedir. Saptanan
varyantlardan Gg¢ tanesi daha énce bildiriimemisti.

NF1 geninde ¢.288+1G>A varyanti olan olgu 9'da
Griselli sendromu bulgulari da eglik ettigi icin
yapilan RAB27A gen dizi analizinde homozigot
c.514_518delCAAGC (p.Q172Nfs*2) varyant
tespit edilmistir. Tablo-2’de olgularin klinik ve
molekuler 6zellikleri gdsterilmektedir.

Tablo-1. Legius ve arkadaslari tarafindan revize edilen yeni NF1 tani kriterleri ile eski NIH tani kriterlerinin

karsilastiriimasi

2021 yilinda Legius ve arkadaslarina gore yeniden
diizenlenmis NF1 tani kriterleri*

1988 yilinda NIH (National Institutes of Health)’ a
gore dizenlenmis
eski NF1 tani kriterleri’

(A)Anne ya da babasi NF1 tanisi almamis hastalarda
asagidaki bulgulardan iki ya da daha fazlasi
varliginda;

Asagidaki bulgulardan iki ya da daha fazlasi varliginda;

=  Puberte 6ncesi 5 mm’den blylk, puberte
sonrasi da 15 mm’den buyuk olmak tzere 6
ya da daha fazla sayida cafe-au-lait
makiilleri®

=  Koltuk alti ya da kasil bolgesinde c;illenme3

= |ki veya daha fazla sayida nérofibrom ya da
bir adet pleksiform noérofibrom

=  Optik yol gliomu

= |ki veya daha fazla Lisch nodiilii veya optik
koherens tomografisi yéntemi ile tespit
edilmis iki ya da fazla sayida parlak, yamali
nodliller seklinde gériintiilenen koroidal
anomali

= Sfenoid kanat displazisi’, tibianin
anterolateral egilmesi ya da uzun kemiklerin
psddoartrozu gibi ayirt edici kemik lezyonlari

= Normal dokularda érnegin beyaz kan
hticrelerinde allel frekansi %50 olan
heterozigot patojenik NF1 gen varyanti tespit
edilmesi

(B) Anne ya da babasi® yukaridaki NF1 tan
kriterlerini tagimak suretiyle NF1 tanisi olan
hastalarda ise bir ya da daha fazla kriter varligi
yeterlidir.

=  Puberte 6ncesi 5 mm’den blyuk, puberte
sonrasi da 15 mm’den buyuk olmak uzere 6 ya
da daha fazla sayida cafe-au-lait lekeleri

=  Koltuk alti ya da kasil bélgesinde ¢illenme

= |ki veya daha fazla sayida nérofibrom ya da bir
adet pleksiform noérofibrom

= Optik gliom

= |ki veya daha fazla Lisch nodiili

=  Sfenoid kanat displazisi, uzun kemiklerin
korteksinde incelme ya da psddoartrozu gibi
ayirt edici kemik lezyonlari

=  Birinci derece akrabalarda (ebeveyn, kardes ya
da evlat) yukaridaki kriterleri kargilayan NF1
tanisi

Legius et al. Revised diagnostic criteria for neurofibromatosis type 1 and Legius syndrome: an international consensus

recommendation. Genet Med. 2021;23(8):1506-1513.

“Neurofibromatosis. Conference statement. National Institutes of Health Consensus Development Conference. Arch Neurol.

1988;45(5):575-8.

%yalniz cafe-au-lait makdilleri ve cillenme varliginda teshis blyuk olasilikla NF1'dir ancak, istisnai olarak Legius sendromu ya
da baska bir sendrom olabilir. Iki pigmenter bulgudan en az biri (café-au-lait makdilleri veya ciller) iki tarafli olmahdir.

“Ayni tarafli orbital pleksiform norofibrom varliginda sfenoid kanat displazisi ayri bir kriter olarak kabul edilmez.

®Birinci derece akrabalarda (anne-baba, kardes, evlat) NF1 tanisi yerine sadece ebeveynlerden birinin NF1 tanisinin olmasi

seklinde degistirilmistir.
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TARTISMA

Norofibromatozis tip 1 vilcutta birgok sistemi
etkileyen, 6nemli derecede morbidite ve mortalite
ile iligkili, sik gorilen kompleks genetik bir
hastaliktir. Basit bir Mendelyen kalitim sergiledigi
halde degisken ekspresivitesi nedeniyle ayni aile
icerisinde yani, ayni mutasyona sahip bireylerde
dahi hastalik oldukg¢a farkli seyredebilmektedir.
Bu sebeple Klinik bulgularin ne zaman ortaya
cikacagini 6ngorebilmek de su an igin mimkin

degildir. Bu durum modifiye edici genler ve
cevresel faktorler gibi cesitli etkenlerin de
hastaligin  klinik seyrine tesir edebilecegini

distndirmektedir. Cafe-au-lait makdilleri, tibial
psodoartroz, optik glioma ve eksternal pleksiform
norofibrom genellikle hayatin ilk yillarinda ortaya
cikarken, koltuk alti ve/veya kasik cillenmesi ve
skolyoz ise daha ileri yaslarda gozlenmektedir
(17). Gunes ve arkadaslarinin yaptiklari
calismada cilt nérofibromlari ve Lisch nodllerinin
12 yas ustinde daha yaygin goéruldaga tespit
edilmistir (18).

NF1 geni en ylksek spontan mutasyon oranina
(1/10.000) sahip genlerden biridir (9). Bu yizden
hastalarin neredeyse vyarisinda de novo
mutasyon nedeniyle hastalik ortaya c¢ikar. De
novo mutasyonlarin yaklasik %901 babadan
gelen kromozom kaynakhdir (19). NF71i diger
bircgok genden ayiran bir baska Ozellik ise
intronlarindan biri igerisinde Ug¢ farkli gen (EVI2A,
EVI2B, OMG) barindirmasidir. Ayrica NF1 ile
yuksek benzerlik gdsteren psddogen-benzeri
diziler birgok farkl kromozomda gézlenmistir. Bu
dizilerin varligi, genin olduk¢a blylk olmasi ve
uzun intronik DNA icermesi NF7’in molekiler
analizini zorlastirmaktadir. Bu zamana kadar
LOVD’e gore (Leiden Open Variation Database;
https://databases.lovd.nl/) (Ocak,2023) 2000’den
fazla patojenik ya da muhtemel patojenik NF1
varyanti tespit edilmistir. Bu varyantlar tim
genomda rastgele dagilim gdsterdiginden genin
hot spot bdlgesi tanimlanamamistir. En sik
g6rulen mutasyon tipleri (LOVD’e gore) sirasiyla
frameshift, nonsense ve  splice  bdlge
mutasyonlaridir. Caligmamizdaki hasta serisinde
de benzer bir siralama (9 nonsense, 6 frameshift,
5 splice bdlgesi varyanti ve 1 de tim gen
delesyonu) gbzlenmisgtir.

Cafe-au-lait makulleri en sik gorilen semptom
olup dogumda ya da ilk birka¢c yilda ortaya
cikarlar. Bu makiller genellikle dizglin sinirhdir
ve homojen bir pigmentasyona sahiptirler.
Literatlirle uyumlu olarak cafe-au-lait makdlleri
hastalarimizin tamaminda (%100) mevcuttu ve
poliklinige ilk bagvuru sikayetini olusturuyorlardi.
ikinci en sik goérilen bulgu ise koltuk alti ve/veya
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kasik bélgelerindeki cillenmedir ancak, genellikle
2-3 yasindan sonra goézlenir (20,21). Dolayisiyla
aile Oykusi olmayan ve izole -cafe-au-lait
makdllerinin goérildigu kuglk yastaki ¢ocuklarda
NF1 molekuler analizi zorunlu hale gelmektedir.
National Institutes of Health tani kriterlerininin
disinda kalan 5 olgumuz Legius ve arkadaslari
tarafindan olusturulan yeni tani kriterleri ile
degerlendirildiklerinde erken ddnemde tani
almalari saglanmisgtir.

Cilt nérofiboromlari da NF?1in sik rastlanan
bulgularindan olup c¢ogunlukla 10’lu yaslardan
itibaren ortaya c¢ikarlar ve yetigkin NF1 hastalarin

bircogunda  gozlenirler.  Cilt  ndrofibromlari
tamamen benign lezyonlardir ve malign
dondsimleri  beklenmemektedir. Calismamizda

pediatrik yas grubundaki toplam 21 hastadan
sadece 3’Unde norofibrom gorildi, literatirle
uyumlu olarak hepsi 10 yasin lzerindeydi.

izole Lisch nodiilleri genel popiilasyonda oldukga
nadir rastlanir. Diger birgok NF1 bulgusu gibi
bunun da yasla birlikte gériilme olasih@: artar. Ug
yasindan kigik NF1 hastalarinin sadece %5’inde
Lisch nodlli vardir (22). Yapilan bagka bir
calismada ise NF1'li gocuklarin %52'sinde Lisch
nodulleri bildirilmistir; bu hastalarda da Lisch
nodillerinin ortalama goérilme yasi, 8.8 (+3,6)
olarak hesaplanmistir (20). Calismamizda ise 12
yasindaki  bir hastamizda Lisch nodull
saptanmigtir.

Taramali lazer oftalmoskop ve okuller koherens
tomografi ile yakin kizildtesi yansima yoluyla
fundus muayenesi, NF1 hastalarinda koroid
anomalilerinin sik oldugunu goéstermistir (23, 24).
Koroidal anomaliler de yasla birlikte ortaya c¢ikar
ve yetiskin hastalarin tamaminda bu bulguya
rastlanir (25). Yapilan bir galismada 16 yas
altindaki NF1 hastalarinin %78.9'unda koroidal
anomali saptanmistir (26). Daha da 6nemlisi 2
yasindan itibaren bu anomalilerin  tespit
edilebildigi gosterilmistir (24). Ancak koroidal
anomalilerin asemptomatik olmasi ve standart
oftalmoskopik muayene ile tespit edilememesi
g6zden kacabilen bir bulgu olarak karsimiza
cikar. Koroidal anomaliler erken vyaslardan
itibaren ve nerdeyse tum hastalarda gorilmesi
nedeniyle Legius ve arkadaslari tarafindan
olusturulan yeni tani kriterlerine eklenmistir (15).
Bizim c¢alismamizda ise hastalarimiz koroidal
anomaliler agisindan taranmamistir. Ancak, yeni
tani kriterlerine koroidal anomaliler eklendigi igin
NF1 distndlen hastalarin bu agidan da takip
edilmesi tani acisindan kolaylik saglayacaktir.

Hastaligin bir diger bulgusu beyin MRG’de T2-
agirhkli  sekanslarda saptanan hiperintens
lezyonlardir. Bu lezyonlar genellikle bazal
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ganglionlarda, beyin sapinda ve serebellumda
bulunurlar ve 2-10 yaslarinda gortnur hale gelip
siklikla ikinci dekatta da gerileme egilimi
gosterirler. Kontrast tutulumu ya da kitle etkisi
gbsteren  lezyonlarda ise  dUsuk grade
gliomalardan slphelenilmelidir. Bu gliomalar
beynin herhangi bir yerinde gézlenmekle birlikte
siklikla beyin sapinda vyerlesiktirler (27). Ayni
zamanda beyin sapi gliomalari siklikla benigndir
ve ¢ogu zaman Kklinik mudahale veya tedavi
gerektirmez (28). Bizim ¢alismamizda 6 hastada
cogunlukla bazal ganglionlar ve serebellum
seviyesinde olmak Uzere hiperintens lezyonlar
goérildi ve hastalarin higbirinde nérolojik bir
bulgu saptanmadi. Iki hastada da diisiik gradeli
glioma goriimis olup beyin cerrahisi tarafindan
takibe alinmigtir.

Sfenoid kanat displazisi NF1’in  bir diger
karakteristik bulgusu olup, yapilan bir galismada
tim NF1 hastalarinin  %3-11’inde gozlendigi
gosterilmistir (29). Ayni zamanda bu antite orbital
ya da periorbital pleksiform noérofibromlarla
birlikte ortaya cikabilmektedir (30). Bu acidan
yeni tani kriterlerine gore ayni tarafli orbital
pleksiform ndérofibrom varliginda sfenoid kanat
displazisi ayrn  bir  kriter olarak kabul
edilmemektedir (15). Calismamiza dahil edilen
olgularin ise higcbirinde sfenoid kanat displazisine
rastlanmamistir.

Juvenil ksantogranulom (JKG) Langerhans
hucreli olmayan histiyositozlar grubunda yer alan,
siklikla hayatin ilk yillarinda ortaya ¢ikan yaygin
goérulen bir dermatozdur (31). Granilomatéz
histiositik reaksiyonun tetikledigi infeksiyon ya da

fiziksel stimulasyon sonucu ortaya c¢iktig
disunulmekle  birlikte sebebi tam olarak
aydinlatilamamistir. Tek ya da c¢oklu, sari-
turuncu-kahverengi sert papuller veya

nodullerden olusurlar ve en sik ylz, boyun ve Ust
gbvdede géralarler (32). Juvenil
ksantogranulom’lar NF1 hastalarinin
yaklasik %5-10’'unda, iki yasindan kugik NF1
hastalarinin ise %30’'unda rapor edilmistir (33,
34). Ayni zamanda JKG'ler juvenil
myelomonositik  I6semi  (JMML) ile de
iliskilendirilmistir. Norofibromatozis tip 1
hastalarinda JMML insidansi 1:2000 ile 1:5000
oldugu bilinmektedir. Ancak, JKG ve NF1
birlikteliginde JMML goérilme riski, tek basina
NF1'e gbére 20-32 kat artmaktadir (35). Bizim
calismamizda 2 yasindaki bir olguda yuzde, sagli
deride ve sirtta ¢ok sayida JKG vardi (Resim-1).
Hastamizda saptanan c¢.574C>T (p.Arg192*)
patojenik varyanti daha once literatiirde bildirilmis
ancak, JKG gosterilmemistir (36, 37).
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Bir olgumuzda sol ulna proksimalinde fibroz

displazi ile uyumlu bir lezyon mevcuttu. Bu
hastada, fibréz displazilerin eslik ettigi bir
sendrom olan Mc-Cune Albright Sendromu
acisindan degerlendiriimek Uzere dokudan

yapilan biyopsi 06rneginden calisilan somatik
GNAS geni dizi analizinde patojenik varyant
saptanmadi. Bu hastanin annesi de NF1
agisindan pozitif idi ancak, annesinde fibréz
displazi tespit edilmedi. Literatlirde NF1 ve fibroz
displazi birlikteligi g0Osterilmis ancak, yapilan
calismada molekuler analize yer veriimemistir
(38). NF1 frameshift mutasyonu olan bu hastada
bulunan fibréz displazi insidental bir bulgu olarak
disunalda.

Literatlr tarandiginda gunimize kadar az sayida
genotip-fenotip korelasyonu tanimlandigi
g6rilmektedir. Tium NF71 gen delesyonlari zeka
geriligi, cok sayida norofiborom, malign periferik
sinir  kilifi ~ timoérleri ve  kardiovaskiler
malformasyonlar ile iliskilendirilmistir ~ (39).
Calismamizdaki olgulardan sadece birinde tim
gen delesyonu olup cafe-au-lait makulleri, koltuk
alti ve kasik cillenmesi diginda baska bir bulgusu
yoktu. Bir c¢erceve ici delesyon tipi olan
€.2970_2972delAAT  (p.Met992del) patojenik
varyanti ise norofibromlarin eglik etmedigi sadece
cafe-au-lait makdlleri ve koltuk alti ve/veya kasik
bolgelerinde cillenme ile presente olan hafif bir
fenotip ortaya cikarmaktadir (40). Santral sinir
sistemi tutulumu olmayan ve hafif fenotip ile
iliskilendirilen mutasyonlar arasinda p.Arg1809
degdisimi ve p.Arg1038Gly de bulunmaktadir (41).
NF1 geni 844-848 kodonlari arasindaki missense
(yanhs anlamli) varyantlar ise pleksiform
norofibromlar, semptomatik spinal noérofibromlar,
optik glioma ve iskelet anomalileri ile karakterize
daha agir bir fenotip sergilemektedir (42).
Calismamiza dahil edilen olgu serisinde ise bu
varyantlara rastlanmamistir. Missense patojenik
varyantlarda ise daha az Lisch nodullerinin
goruldagu gosterilmigstir (43).

SONUGC

Bu galismada pediatrik yas grubundaki toplam 21
hasta, NF1 yeni tani kriterleri ile degerlendirilerek
tani aldi. Eski tani kriterlerine gére 21 hastanin
16’sina tani konulabilirken molekiler taninin da
yeni tani kriterlerine eklenmesiyle ¢calismamizdaki
hastalarin tamami NF1 tanisi almigtir. Literatur
incelendiginde simdiye kadar yeni tani kriterleri
ile yapilmig bir ¢calisma bulunmamaktadir.

Son yillarda gelistirilen yeni nesil dizileme (Next-
generation sequencing) teknolojileri sayesinde
molekuler tani kolaylasmistir. Molekdler testlerin
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bir diger 6nemli faydasi ise gelecekte planlanan
gebeliklere yonelik olarak ebeveynler icin uygun
bir genetik danismanlik  verilmesine ve
preimplantasyon genetik taniya imkan
saglamasidir.

Ayni zamanda bu galismamiz, bulunan U¢ yeni
frameshift varyant (p.11803Lfs*61, p.12057Cfs*17

molekuiler spektrum agisindan literatiire katkida
bulunmaktadir. Sonug olarak, cocukluk
déneminde eski tani kriterlerini karsilamayan
hastalarda, erken tani ve takip surecinin
sekillenmesi agisindan NF71 molekiler analizinin
onemini vurgulamak istedik.

Cikar catismasi: Yazarlar arasinda herhangi bir

ve p.Lys2279Thrfs*9) ile klinik bulgular ve ¢ikar ¢gatismasi bulunmamaktadir.
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Nilotinib exerts a therapeutic approach via JAK/STAT pathway and cytokine
network in chronic myeloid leukemia cells

Nilotinib, kronik miyeloid I6semi hiicrelerinde JAK/STAT yolu ve sitokin agi
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ABSTRACT

Aim: Chronic myeloid leukemia (CML) displays a constitutive tyrosine kinase (TK) activity which in
turn leads to the activation of various signaling pathways and the outcome of leukemic phenotype.
Activated STATS5A and STATS5B from JAK/STAT pathway induce cell growth, proliferation,
differentiation, and survival of leukemic cells which are promoted by a cytokine network. Since the
second-generation tyrosine kinase inhibitor nilotinib has the advantage of inhibiting this oncogenic TK
activity; we aimed to investigate the underlying mechanism of its therapeutic approach and how it
induced apoptosis via analyzing the forthcoming molecular targets of the pathway.

Materials and Methods: By Nilotinib treatments, cell viability and proliferation assays, apoptotic
analysis, expressional regulations of STAT5A&5B mRNA transcripts, protein expression levels, and
also cytokines’ expressional assessments were determined in CML model K562 cells, in vitro.

Results: Nilotinib treatment in a time and dose-dependent manner assessed a therapeutic approach
by decreasing leukemic cell proliferation and survival, inducing leukemic cell apoptosis, down-
regulating STAT5A&5B mMRNA, and protein expression levels, and regulating cytokine expressional
network.

Conclusion: Nilotinib-mediated therapeutics could be dependent on targeting JAK/STAT pathway
members STAT5A and STAT5B, besides; regulating the cytokine network might be another underlying
mechanism for sensitization and response of K562 cells to nilotinib in leukemia pathogenesis.

Keywords: Nilotinib, chronic myeloid leukemia, JAK/STAT pathway, cytokines, apoptosis.

oz

Amag: Kronik miyeloid /6semi (KML), c¢esitli sinyal yollarinin aktivasyonuna ve I6semik fenotipin
sonucuna yol agan yapici bir tirozin kinaz (TK) aktivitesi gbsterir. JAK/STAT yolundan aktive edilmis
STAT5A ve STATSB, bir sitokin agi tarafindan tesvik edilen I6semik hiicrelerin biyiimesini,
gogalmasini, farklilasmasini ve hayatta kalmasini indiikler. Ikinci nesil tirozin kinaz inhibitérii nilotinib,
bu onkojenik TK aktivitesini inhibe etme avantajina sahip oldugundan; terapétik yaklasiminin altinda
yatan mekanizmayi ve yolun gelecekteki molekiiler hedeflerini analiz ederek apoptozu nasil
indlikledigini arastirmayi amacladik.
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Yoéntem: Nilotinib tedavileri ile hiicre canliligi ve proliferasyon deneyleri, apoptotik analiz, STAT5A&5B

MRNA transkriptlerinin ekspresyonel diizenlemeleri,

protein ekspresyon seviyeleri ve ayrica

sitokinlerin ekspresyonel degerlendirmeleri, in vitro olarak CML model K562 hiicrelerinde belirlendi.

Sonug: Nilotinib tedavisi, zamana ve doza bagl bir sekilde I6semik hiicre proliferasyonunu ve
sagkalimini azaltarak terapétik bir yaklasimi degerlendirdi; 16semik hiicre apoptozunu indiiklemek,
STAT5A&5B mRNA'yi asagi regiile etmek ve protein ekspresyon seviyelerini diizenlemek ve sitokin

ekspresyon agini diizenlemek.

Coziim: Nilotinib aracili terapdétikler, JAK/STAT yolu lyeleri STAT5A ve STAT5B'nin hedeflenmesine
bagli olabilir, ayrica; sitokin aginin diizenlenmesi, I6semi patogenezinde K562 hiicrelerinin nilotinibe
duyarlili§i ve tepkisi igin baska bir altta yatan mekanizma olabilir.

Anahtar Sézciikler: Nilotinib, kronik miyeloid I6semi, JAK/STAT yolu, sitokinler, apoptoz.

INTRODUCTION

Chronic myeloid leukemia (CML) is a clonal,
myeloproliferative disease that develops the
Philadelphia chromosome (Ph). The Abelson
(Abl1) gene on chromosome 9 is translocated to
the Breakpoint cluster region (Bcr) on
chromosome 22, forming a fused oncogene Bcr-
Abl on the truncated chromosome 22; referred to
as t(9;22) (g34;911) reciprocal translocation (1).
This oncogene encodes the BCR-ABL
oncoprotein, which promotes the constitutive
stimulation of ABL-related tyrosine kinase
activity.

Tyrosine kinases have an extracellular ligand-
binding domain; thus, it induces dimerization and
phosphorylation of the cytoplasmic domain of
tyrosine kinases, resulting in further regulation of
several cytoplasmic signaling pathways (2).
Dysregulation of these pathways causes
physiological changes such as cell proliferation
and differentiation, which in turn develops cancer,
and ABL-related tyrosine kinase activity
specifically plays a crucial role as the sole driver
in the pathogenesis of CML (3, 4). ABL-
dependent tyrosine kinase activity is responsible
for malignant transformation by activating
downstream signaling pathways; specifically,
JAK/STAT (Janus kinase/signal transducer and
activator of transcription); which causes abnormal
cell survival and proliferation of leukemic cells.

The JAK/STAT signaling pathway plays a key
role in various cytokines, immune system
regulators, hormones, and hematopoiesis factors
(5). There is a receptor on the surface of the
target cell that binds to specific cytokines.
Cytokines are secreted by diverse types of cells
in response to different stimuli including infection
or tissue damage, thus modulating the immune
response and other biological activities. The
proliferation of leukemic cells is promoted by a
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cytokine network which is constructed by the
leukemic cells and their microenvironment (6).
Among the cytokines, interleukins (ILs) and
interferons (IFNs) are crucial for
microenvironment-modulated myeloid leukemia
progression (7). Due to STAT5A/B signaling,
activated STAT5 proteins are known to be crucial
to the development of myeloproliferative diseases
and hematopoietic cancers by playing a critical
role in Bcr-Abl-mediated anti-apoptotic response
and leukemic cell survival (8). Thus, the
disruption of cytokine signaling through STATS5
results in a variety of cellular effects, ranging
from an impaired immune system and damaged
erythropoiesis to hematological malignancies
such as CML (9).

The STAT family consists of seven members,
STAT1, STAT2, STAT3, STAT4, STATHA,
STAT5B, and STAT6, and each participates in
the signalization; depending on which cytokine
binds to its receptor on the cell surface (10).
Activation of JAK2 via many hematopoietic and
other cytokines leads to phosphorylation, thus
activation of STATs (11). Each STAT member is
characterized by certain domains that perform
specific  functions in the activation and
transcription process. The N-terminal and SH2
domains are responsible for binding and
interactions between dimers and proteins. Also,
the N-terminal domain is involved in STAT
phosphorylation. In this process, STATs bind to
the promoter region of target genes via the DNA
binding domain, forming a protein-DNA complex
to regulate transcription (12). Since the
suppression of STAT gene expression resulted in
inhibition of oncogenesis and leukemogenesis,
as well as induction of tumor cell apoptosis;
STATs become the primary target of emerging
anticancer agents (13).
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In the last decade, specific inhibitors against
tyrosine kinases have been developed to control
tumor progression and have proven to be highly
effective compared to other treatments (2).
Tyrosine kinase inhibitors (TKIs) are potentially
competitive inhibitors for ATP binding sites and
inhibit substrate binding at the kinase domain.
TKls can inhibit the phosphorylation of BCR-ABL
oncoprotein (14). Nilotinib is a second-generation
tyrosine kinase inhibitor (TKI), which is highly
effective in the treatment of CML patients after
the failure of imatinib therapy and has increased
selectivity for BCR-ABL and is highly effective in
treating CML patients after failure of imatinib
therapy (15); which makes it worthy to further
clinical research (16). Since JAK2/STAT5
signaling is a vital therapeutic target in CML and
its inhibition by the TKI nilotinib accelerates the
contribution of obtaining disease eradication (17),
we aimed to clarify the possible underlying
mechanism for the action of nilotinib; whether it
exerted this therapeutic effect upon expressional
regulation of STAT5A, STAT5B, and the
cytokines.

MATERIALS and METHODS

Culturing Conditions for K-562 Cells and
Nilotinib Treatment

Human chronic myelogenous leukemia cell line
K-562 was purchased from the ECACC
(European Collection of Cell Cultures) company.
They were cultured in RPMI 1640 medium
containing 100 U/ml of penicillin-streptomycin,
1% L-glutamine, and 10% heat-inactivated fetal
calf serum, at 37 C in humidified air containing
5% CO,. Cells exhibiting a 95% survival rate and
85% confluency with the logarithmic growth
phase were undertaken for further experimental
studies.

The powder form of Nilotinib (Tasigna) was kindly
provided by Novartis Oncology (Basel,
Switzerland) and was dissolved in
Dimethylsulfoxide (DMSQO) to achieve the stock
solution. Serial concentrated dilutions of nilotinib
were prepared from this stock solution in a
serum-free medium and an experimental setup
was generated for the assays.

Cytotoxicity assay for Nilotinib

Cell viability and proliferation of untreated control
and nilotinib-treated cells were assessed by

Cell Proliferation Reagent WST-1 (Cat. No.
11644807001, Roche Applied Science,
126

Mannheim, Germany) to obtain the ICg, value
with a duration of 72 hours. K562 cells at a
density of 30 x10° cells/ml were seeded in 96
well plates in 0.1 ml medium per well. Then, cells
were treated with increasing doses of nilotinib in
a 0.1 ml serum-free medium to maximally 100
nM. Following the cell proliferation assay, the
absorbance of each sample was measured
spectrophotometrically at 450-620 nm with a
microplate reader (Multiscan FC Thermo Fisher
Scientific Thermo, Vantaa, Finland) in triplicates.
All experimental setup was carried out in
triplicates with x5 repeats in each assay. The
obtained data was assessed with the GraphPad
Prism 5.01; cell proliferation curves were
generated and thus ICsy value was calculated for
nilotinib in K562 cells.

Apoptotic Analyses Assays

The amount of apoptotic and alive cells for
untreated control and ICsy dose of nilotinib
treated cells were analyzed via two different
methods: The first apoptosis assay was a
photometric enzyme immunoassay as “Cell
Death  Detection ELISA Kit” (Cat No:
11774425001, Roche Applied Science,
Mannheim, Germany) which allowed the
detection of mono- and oligo nucleosomes and
thus gave rise to measuring apoptotic cell death.
The absorbance of each sample was measured
spectrophotometrically at 405 nm with a
microplate reader (Thermo, Vantaa, Finland).
Secondarily, Caspase-3 activity was measured in
both nilotinib-treated and untreated cells by using
the Caspase-3 Colorimetric Assay Kit (Cat. No:
K106, abID: ab39401, BioVision Research
Products, Mountain View, CA, USA) and
measured the absorbance spectrophotometrically
at 405 nm. In conclusion, apoptotic cell rates
were calculated after taking the average values
of triplicated absorbance measurements for each
sample.

Determining STAT and Pro-inflammatory
Cytokine Gene Expression Profiles by real-
time qRT-PCR

In the mMRNA expression analyses assay,
leukemic cells were reverse transfected with the
determined 48th h ICsy dose of nilotinib for a 24-
96 h time course; also, another set of cells was
incubated for the same time interval without
treatment that served as untreated control cells.
At the end of 96 hours of incubation, all cells
were collected, and total RNA extraction was
performed from both nilotinib-treated and
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untreated control cells using the guidelines”
MagnaPure LC RNA Isolation Kit” (Cat. No:
04802993001, Roche Applied Science,
Mannheim, Germany) manual in MagNA Pure
Compact Instrument (Cat. No: 03731146001,
Roche Diagnostic, Mannheim, Germany). The
amount and quality of isolated RNAs were
measured by NanoDrop™ 2000/2000c
spectrophotometer (Cat. No: ND2000OCLAPTOP,
Thermo Fisher Scientific™, Waltham,
Massachusetts, U.S.), and 100 ng RNA was
reverse transcribed into cDNA via "Transcriptor
High Fidelity cDNA Synthesis Kit” (Cat.
No0:5081955001, Roche Applied Science,
Mannheim, Germany) following the instructions.
STAT5A (NM_003152) and STATS5B
(NM_012447) mRNA expression levels were
evaluated by using the “LightCycler — h-G6PDH

Housekeeping Gene Set” (Cat No: 3261883,
Roche Applied Science, Mannheim, Germany)

and “LightCycler® FastStart DNA Master
HybProbe” (Cat No: 03003248001, Roche
Applied Science, Mannheim, Germany) in
LightCycler® 2.0 Instrument (Product No:

03531414001, Roche LifeScience, Mannheim,
Germany) as relative quantification, in triplicates.
In brief, the gained mMRNA copy number of target
genes either STAT5A or -5B was divided by the
reference housekeeping G6PDH; referred to as
the relative ratio. The copy numbers were
obtained from the standard curve which was
derived from standards ranging between 5x10°
and 5x10° copy numbers of G6PDH. The primers
and hybridization probes used for the
amplification of STAT5A and STAT5B are given
in Table-1.

Table-1. The primers and hybridization probes used for the amplification of STAT5A and STAT5B.

NO Genes Fold Change Fold Regulation p-value
(Log?2 Transformation)
1 IFNA16 0.03 -5.06 P<0.05
2 IFNA2 0.07 -3.84 P<0.05
3 IFNA7 0.08 -3.64 P<0.05
4 IL6 0.14 -2.84 P<0.05
5 IL16 0.16 -2.64 P<0.05
6 IL8 0.21 -2.25 P<0.05
7 IL4 0.25 -2.00 P<0.05
8 IFNG 0.25 -2.00 -
9 IL13 0.26 -1.94 -
10 IL17A 0.26 -1.94 -
11 TNF 0.30 -1.74 -
12 IL15 0.32 -1.64 -
13 LTA 0.34 -1.56 -
14 IL1B 0.37 -1.43 -
15 IL18 0.40 -1.32 -
16 Hs18s 0.49 -1.03 -
17 ILS 0.49 -1.03 -
18 IL3 0.50 -1.00 -
19 GusB 0.55 -0.86 -
20 IL2 0.57 -0.81 -
21 IL1A 0.63 -0.67 -
22 IL12A 0.87 -0.20 -
23 IL12B 0.91 -0.14 -
24 IL10 1.04 0.06 -
25 IFNAG 1.13 0.18 -
26 IL9 1.22 0.29 -
27 IFNA1 1.89 0.92 -
28 IFNA17 5.21 2.38 P<0.05
29 IFNA8 160.90 7.33 P<0.05
30 IFNB1 216.77 7.76 P<0.05
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Table-2. Effect of Nilotinib on Expression of Cytokine and Proinflammatory Genes in K-562 Cells.

STAT5A (NM_003152)

STAT5B (NM_012447)

F:5'-GAAGCTGAACGTGCACATGAATC-3'
R:5'-GTAGGGACAGAGTCTTCACCTGG-3'
FL: ACAGGACTGTGAACTTCTCCTCTGTCACGG-FL

LC: CTCTGCACCCCGCCGGTCAG-p

F:5'-AGTTTGATTCTCAGGAAAGAATGT-3'
R:5'-TCCATCAACAGCTTTAGCAGT-3'
FL: TTGGGAGACTTGAATTACCTTATCTACGT-FL

LC: TTCCTGATCGGCCAAAAGATGAA-p

As for the cytokines’ expressional evaluation, a
pre-designed plate Custom 96 StellARrayTM
gPCR Array (Cat no: 00201486, Lot no:
3PH290001; BAR HARBOR BioTechnology,
Trenton, ME, USA) consisting of 30 genes from
the cytokine network and 2 housekeeping genes
[GAPDH and HPRT1; cytokines in Table-2) was
used with GENECOPOEIA-BlazeTag SYBR
Green (gPCR Mix (Genecopoeia, Cat. No:
QPO032) kit on LightCycler® 480 Instrument I
System (Material No: 05015278001, Roche
Diagnostics, Mannheim, Germany) as real-time
gRT-PCR. After gRT-PCR analyses, mRNA
expression values were determined using the
database Qiagen Gene Globe Data Analysis
System  (https://dataanalysis2.giagen.com/pcr).
Gene expression levels were normalized using
housekeeping genes, and the fold changes were
calculated using the 27%%°T method. The
Student's t-test of the replicated CT values was
used to calculate the p values.

Western blot analyses

For determining STAT5A and STAT5B protein
expression levels, a similar reverse transfection
of the experimental setup was organized as given
in the gRT-PCR session. At the end of 96 hours,
all cells were collected and lysed in the
“Complete lysis-M buffer” (Cat No: 04719956001,
Roche Applied Science, Mannheim, Germany)
with the addition of “cOmplete™ Protease
Inhibitor Cocktail Tablets” (Cat N0:11697498001,
Roche Applied Science, Mannheim, Germany) kit
following the instructions. The isolated protein
amounts were calculated by the Bradford method
by using bovine serum albumin (BSA) standards
ranging between 0.25 and 2 mg/ml
concentrations. Finally, 40 ug of each protein
extract was resolved at 8% SDS-PAGE gel and
transferred to PVDF membranes using a dry
transfer system iBlot™ 2 Gel Transfer Device
(Catalog number: 1B21001, Thermo Fisher
Scientific Thermo, Vantaa, Finland). The used
primer antibody concentrations were; both
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1:1,000 diluted STAT5A (06-968, Upstate
Biotechnology, USA), STAT5B (06-969, Upstate
Biotechnology), and [B-Actin (#4967, Cell
Signaling Technology, USA). Primary antibody
incubation, blotting, and secondary antibody
incubation were done via “iBlot® Western
Detection Kit” (Invitrogen Corporation, Carlsbad,
CA, USA) for chromogenic detection of proteins
in the iBlot system. The results were evaluated a
with gel imaging system (Chemi Smart 2000,
Vilber Lourmat, Marne-la-Vallée, Cedex, France).
Statistical Analyses

The Nilotinib 1Csq value was calculated with the
GraphPad Prism 5.01. STAT5A, STAT5B, and
Pro-inflammatory cytokine gene expression
levels detected by gRT-PCR and apoptotic
analyses assay results were evaluated with
Student T-test referring to the significance of p
<0.05 in SPSS 15.0 software.

RESULTS

Nilotinib Displays Cytotoxic Effects upon
Leukemia Cells in a time and dose-dependent
manner

Cell proliferation assay WST-1 indicated that
Nilotinib decreased leukemic cell proliferation
significantly in a time and dose-dependent
manner in K-562 cells. The ICsq value of Nilotinib
in K-562 cells was calculated as 34.5 nM for 48"
hours (Figure-1).
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Figure-1. Cell proliferation curve for nilotinib: 1Csq was
calculated as 34.5 nM for 48"
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Nilotinib Efficiently Triggers Apoptotic Cell
Death of Leukemic Cells

Apoptotic changes of both nilotinib-treated and
untreated control cells were evaluated via cell
death detection and caspase-3 activity
measurement assays in the scope of the
determined IC5, dose for K562 cells. From both
of the assays, the obtained absorbance levels
indicated that nilotinib significantly induced
leukemic cell apoptosis compared to untreated
control cells. In detail, the apoptosis rate was
increased by 47.36% (1.89-fold, p=0.0012)
following the cell death detection assay in the
nilotinib-treated group, compared to control cells
(Figure-2). These results indicated the number of
apoptotic nucleosomes was increased following
nilotinib treatment in leukemic cells. As for the
caspase 3 activity measurement assay results,
the number of apoptotic cells was increased by
52.8% (2.1-fold, p=0.045) in nilotinib-treated cells
(Figure-3). So, both of the assays pointed out
that nilotinib triggered leukemic cell apoptosis
approximately x2-fold significantly.
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Figure-2. Apoptotic cell death detection assay result:
Nilotinib triggered leukemic cell apoptosis
significantly as 1.89 fold upregulation.
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Figure-3. Measurement of caspase-3 activity assay:
apoptosis was significantly induced due to
nilotinib treatment as 2.1-fold increase.
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Nilotinib Downregulated STAT5A & STATS5B
mRNA and Protein Expression Levels and
Regulated the Cytokine Expressional Network

*mRNA Transcript Levels: The expression
profiles of STAT5A and STAT5B mRNA
transcripts were highly expressed in untreated
cells with superiority of STAT5B with ~ twice
higher than STAT5A (p < 0.005) (Figure-4A).
Due to the ICsy dose of nilotinib treatment, STATs
relative expressions were both significantly
downregulated. STAT5A mMRNA expression was
downregulated by 1.41-fold and 2.15-fold
respectively for the 24™ and 48" hours of nilotinib
treatment compared to untreated control cells
(both p <0.05). More significant STAT5A mRNA
expressional reductions were detected as 2.87-
fold (p= 0.0033) and 10.99-fold (p<0.0001) at
72nd and 96" hours, respectively in nilotinib-
treated K562 cells (Figure-4B). As for STAT5B,
MRNA expression levels were also dramatically
decreased by 2.05-fold and 2.9-fold (both
p<0.05) at the 24™ and 48" hours, respectively.
The suppression rates were higher by 5.25-fold
(p=0.0032) and 15.08-fold (p<0.0001) at 72" and
96" hours respectively, following nilotinib
treatment compared to untreated control cells
(Figure-4C).

*Protein Expression Levels: Western Blot results
indicated that both STAT5A and 5B expressions
were downregulated following nilotinib treatment.
While STAT5A expression was specifically highly
downregulated at the 96" hour, STAT5B was
decreased starting from the 24™ hour to the 96"
hour with increased levels of downregulation.
Protein expression assay exhibited similar mRNA
expression results as STAT5B being more
downregulated at 96" hours following nilotinib
treatment (Figure-5).

* Cytokine Expressional Network: The cytokines’
expressional profiles pointed out that nilotinib
triggered expressional regulation of the network,
compared to untreated control cells. Nilotinib
significantly caused expressional decreases of
several genes involved in pro-inflammatory
cytokines such as IFNA16, IFNA2, IFNA7, IL6,
IL16, IL8, IL4, and IFNG. Besides, IFNA17,
IFNAS8, and IFNB1 expressions were significantly
upregulated in K562 cells due to nilotinib
treatment. The fold changes and fold regulations
of the evaluated genes are presented in Table-2.
Also, a graphical presentation of the expressional
regulations is given in Figure-6.
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Figure-4. The mRNA expression patterns of
STAT5A and STAT5B due to nilotinib
treatment: A) Comparison of STAT5A and
STAT5B expression profiles pointed out
higher expression levels of STAT5B
compared to STAT5A. B, C) Changes in
STAT5A and STATS5B expression for a
duration of 96 hours due to nilotinib
treatment. both STAT5A and STATS5B are
significantly downregulated for each hour.
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Figure-7. Representative heat maps for upregulated
and downregulated genes in untreated and
treated cells

Ege Journal of Medicine / Ege Tip Dergisi



DISCUSSION

STAT proteins play significant roles in the JAK-
STAT signaling pathway and are activated by
phosphorylation in the JAK2-STAT5 axis; which
in turn accelerates the signaling network of BCR-
ABL1, therefore triggering CML pathogenesis
(17-19). Besides the usage of tyrosine kinase
inhibitors, resistance to TKls remains one of the
major causes of treatment failure and patient
death in CML (20). Thus, alternative strategies in
the case of targeting the activation of the
pathway; especially the major elements such as
STATS trigger a potential therapeutic approach
whether a TKI resistance exists or not.

This study focuses on determining the effects of
second-generation TKI nilotinib upon CML cells,
specialized in terms of STAT5 and cytokine
network expressional regulation. Initially, we
detected that STAT5B expression was higher in
CML cells compared o STAT5A and, following
nilotinib treatment, STATS5B exhibited higher
rates of expressional reduction. The main reason
for this may be related to their different functional
roles in BCR-ABL signaling as being
phosphorylated and activated. Both STAT5A/5B
act as the critical network downstream of BCR—
ABL signaling and are essential for the initiation
and maintenance of CML. BCR-ABL signaling
directly activates STAT5B at a higher rate than
STAT5A because STATS5A remains partially in
the cytoplasm, whereas STAT5B is fully activated
in the nucleus (21, 22).

Then, we have shown that both STAT5A and
STAT5B mRNA and protein levels expressional
upregulation was decreased due to nilotinib
treatment, and leukemic cell apoptosis was
induced with inhibited leukemic cell proliferation
in a time and dose-dependent manner. Several
studies have also shown that the JAK-STAT
signaling pathway is a potential survival
mechanism of CML leukemia stem cells (18, 19);
thus, playing roles in the regulation of cell
proliferation and survival (23) via the
JAK2/STATS axis as protecting cells from TKI-
induced apoptosis (24). Similarly, Baskiewicz-
Masiuk et al. have also focused on determining
the effect of suppression of STAT5A and
STATS5B expression upon clonogenicity and
apoptosis of CML and acute myeloid leukemia
(AML) cells. They have reported that STAT5 was
a potent target for a therapeutic approach, so we
do, as an inducer of leukemic cell apoptosis. In
another study, it was also reported that targeting
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and downregulating STAT5A and STAT5B
MRNA levels via oligodeoxynucleotides (ODNSs)
reduced the proliferative potential of CML and
AML blasts and induced apoptosis (25). Some
other studies have also reported an association
between nilotinib treatment and induced
apoptosis. Ekiz et al. showed that nilotinib-
induced apoptosis in imatinib-resistant K562 CML
cells with increased caspase-3 enzyme activity
(26) similar to our induced apoptosis data. Since
our results put forward an interaction between
nilotinib therapy and STAT5 expressional
regulation in CML cells; Kantarjian et al. have
also reported the correlation between oral
nilotinib dose and phosphorylation of AKT, CRKL,
STAT1, and STATS5 proteins in 119 either
imatinib-resistant CML or acute lymphoblastic
leukemia (ALL) patients. In all four signaling
molecules, phosphorylation was reported to be
significantly reduced at day 15 of nilotinib
treatment compared to baseline after adjusting
for multiple testing (27).

Since STAT5A and STATS5B are also activated
by many cytokines which result in expressional
increases leading to a leukemic phenotype and
escape from apoptosis; we finally analyzed the
differing expressional profiles of the cytokine
network members following nilotinib treatment.
We investigated significant genes like IFNAZ2,
IFNA7, IFNA8, IFNA16, IFNA17, ILs, and IFN
that are relevant to immune cytokine signaling
pathways (28). The genes that have roles in the
immune response are overexpressed in leukemia
patients such as IFNA2, IFNA7, IFNAS, IFNAL10,
IFNA14, and IFNA16 (29, 30). We evaluated that
IFNA16 showed the highest significant reduction
as 5.06-fold downregulation, then IFNA2 with
3.84-fold and IFNA7 at 3.64-fold decreases
following nilotinib treatment as pointing out the
therapeutic reflection of the drug. Especially
IFNA7 is upregulated in leukemia as regulating
interferon signaling and also JAK/STAT signaling
thus should be downregulated (31). Among those
that we analyzed, only IFNA8 expression was
increased, whereas its immunogenomic structure
was reported to have an association with survival
(32). This controversy might be related to the
molecular pathogenesis of CML in case of gain of
resistance to TKI or nilotinib not perfectly
targeting all leukemic cells. As another possibility,
in a current study by Ge Q, IFNA8 has been
reported to be aberrantly activated in the AKT
pathway (32); thus an AKT inhibitor cotreatment
might be an alternative approach in nilotinib-
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based CML treatment since IFNA8 is a positive
regulator of peptidyl-serine phosphorylation of
STAT proteins (33). The expression of genes
associated with immune system regulation,
especially IFNA17 was significantly related to
prognostic markers for disease-specific survival,
and IFNA17 was down-regulated in many types
of cancer (34). In this study, we demonstrated
that IFNA1l7 was significantly 2.38-fold up-
regulated due to nilotinib treatment in CML cells,
indicating a view of its therapeutic mechanism.

As for interleukins, IL-6 is one of the anti-
inflammatory cytokines that is thoroughly studied
and is regarded as a significant target for clinical
interventions. IL-6 has been proposed to be a
worthy prognostic biomarker in CML since
accelerating JAK/STAT signaling (35,36). We
detected that IL-6 expression was significantly
decreased by -2.84-fold due to treatment,
indicating the therapeutic power of nilotinib. In a
current study, IL6 serum expression levels were
found to be extremely high in various phases of
CML patients (37). Similarly, many other studies
have focused on |IL-6 as a significant
immunomodulatory factor that has been closely
related to the development of several cancers
and should be targeted for cure (38-40).

IL-8 (or CXCLS8) is a chemokine and expressional
upregulated in AML and correlated with poor
prognosis (41). IL-8 is also regarded to play an
important role in the chronic lymphocytic
leukemia (CLL) biological process. High IL-8
serum levels have been determined in most
patients compared to healthy donors and it was
reported that IL-8 extended leukemic cell survival
(42). In the present study, IL-8 expression was
significantly 2.25-fold down-regulated following
nilotinib treatment, giving rise to a therapeutic
benefit. Similarly, Hantschel t al has reported that
IL8 expression was upregulated due to Bcr-Abl
expression and was inhibited by nilotinib in K562
cells, giving rise to a conclusion that IL-8 played
a potential pathophysiological role and could be a
useful marker for monitoring CML inhibitor
efficacy (43). Also, IL16 expression was
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downregulated by 2.84-fold in nilotinib-treated
cells. IL16 is a chemotactic cytokine that is
expressional increased in various cancers and
apoptosis is regulated (44, 45). Downregulation
in IL16 insights the inhibition of leukemic cell
proliferation and induced apoptosis due to
caspase-3 activity in our nilotinib-treated K562
cells. Rather than CML, the interaction of IL-16
plasma expression levels and tumor progression
has been reported for many types of cancer;
especially breast cancer, multiple myeloma, and
cutaneous T-cell lymphoma (46) whereas our
study contributes to IL16 as a potential target in
CML pathogenesis.

Finally, the interferon-g (IFNB1) expression was
found to be upregulated in nilotinib-treated K562
cells. IFNB1 belongs to the type | IFNs and
exhibits antiproliferative, antiangiogenic,
proapoptotic, and immune-modulatory functions.
IFNBL1 is located on chromosome 9 and has been
demonstrated to be rearranged or deleted in
leukemia (47); thus acting via the JAK-STAT
pathway to modulate the transcription of target
genes (48). Due to nilotinib treatment, its
expressional increase might lead to the gain of
function in CML therapeutics.

CONCLUSION

STAT5A and STAT5B are significant molecular
targets in the research of CML therapy. Nilotinib
may exert its therapeutic effect by
downregulating leukemic cell proliferation and
inducing apoptosis by regulating the JAK/STAT
pathway and the cytokine network.
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Cocuklar i¢in 6zel gereksinim raporunda g6z hastaliklarinin rol
The role of ophthalmology in the special needs report for children
Emine Kaya Glner Duygu inci Bozbiyik

Saglik Bilimleri Universitesi, izmir Tepecik Egitim ve Arastirma Hastanesi, G6z Hastaliklari Klinigi,
izmir, Turkiye

oz

Amag: Cocuklar igin 6zel gereksinim raporu (COZGER) almak (izere bagvuran hastalarin géz
hastaliklari agisindan ayrintili verilerini sunmak ve rapor igin basvuran her hastada oftalmolojik
muayenenin gerekli olup olmadigini degerlendirmek amaglanmistir.

Gereg ve Yontem: Hastanemiz saglik kuruluna COZGER almak amaciyla 01 Haziran 2022-31 Aralik
2022 tarihleri arasinda basvuran tim hastalar retrospektif olarak incelenmistir. Bagvuran tim hastalar
g6z hastaliklari uzmani tarafindan muayene edilmis olup 6zel gereksinim raporu degerlendirmesi
30692 sayili Resmi Gazete'de yayinlanan COZGER Yénetmeligi'ne gore yapimistir. Hastalarin
cinsiyeti, yasl, oftalmolojik agidan 6zel gereksinim durumu ve tanilari kaydedilmistir.

Bulgular: Calismaya dahil edilen 1026 olgunun %601 erkekti. Olgularin %94,4’Gnln oftalmolojik
acidan 6zel gereksinimi yok iken %2,5’sinde 6zel gereksinim, %Z2’sinde belirgin 6zel gereksinim,
%?2’inde 6zel kosul gereksinimi mevcuttu. Olgularin sadece 269'u herhangi bir gz hastaligi tanisi
alirken en sik goérilen tanilar sirasi ile refraksiyon kusuru (%16,95), strabismus (%5,06) ve
ambliyopiydi (%1,94). Ozel gereksinim raporu alan hastalar arasinda ise en sik refraksiyon kusuru
(%1,07), optik atrofi (%0,77) ve kaltsal retina distrofisi (%0,77) izlendi. Refraksiyon kusuru olan bu
gruptaki hastalardan 10’unda ilave g6z hastaligi mevcuttu.

Sonug: Literatlirde kisitl sayida mevcut olan 6nceki calismalara goére oftalmolojik agidan 6zel
gereksinim gerekliligi ve erken taninin gok dnemli oldugu ambliyopi calismamizda daha ytksek oranda
tespit edilmistir. COZGER bagvuru ve muayenelerinin iyi bir sekilde analiz edilip dogru planlama
yapilabilmesi, toplum sagligi Uzerine etkilerinin degerlendirilebilmesi icin ¢ok merkezli ¢alismalara
intiyac vardir.

Anahtar Sozcukler: Cocuk, ¢cocuklar icin 6zel gereksinim raporu, géz hastaliklari.

ABSTRACT

Aim: This study aimed to present the ophthalmologically detailed data of the patients who applied for
the special needs report for children (SNRFC) and evaluate whether an ophthalmological examination
is necessary for each patient who applied.

Materials and Methods: All patients applied to the health board of our hospital between June 01,
2022, and December 31, 2022, to receive SNRFC were retrospectively examined. An ophthalmologist
examined the patients, and the evaluation for the SNRFC was performed according to the SNRFC
Regulation published in Official Gazette No. 30692. Patients' gender, age, special needs regarding
eye diseases and diagnoses were recorded.
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Results: Of the 1026 cases included, 60% were male. While 94.4% of the cases did not have special
needs regarding ophthalmology, 2.5% had special needs, 2% had specific special needs, and 1% had
special condition needs. Only 269 of the cases were diagnosed with any eye disease, and the most
common diagnoses were refractive error (16.95%), strabismus (5.06%) and amblyopia (1.94%).
Among patients with SNRFC, refractive errors (1.07%), optic atrophy (0.77%), and hereditary retinal
dystrophy (0.77%) were the most common diagnoses. Ten patients had additional eye disease in this

group with refractive errors.

Conclusion: Compared to previous studies, which are limited in number, a higher rate of the
necessity of special needs regarding ophthalmology and amblyopia in which early diagnosis is crucial
were determined in our study. Multi-center studies are needed to analyze the applications and
examinations of SNRFC well, properly plan, and evaluate the effects on public health.

Keywords: Child, eye diseases, special needs report for children.

GiRiS

Engellilik, dogustan ya da edinsel olarak herhangi
bir nedenle bedensel, ruhsal, zihinsel ve sosyal
yeteneklerin yetersiz olmasi, normal yasama
katlamama, yasamin gereklerine uyamamadir
(1). Ozel gereksinimi olan gocuklar ise kronik
bedensel hastaligi, gelisimsel, davranissal ya da
duygusal zorlugu veya riski olan ve yasitlarinin
gereksinimlerinin  Otesinde  ihtiyaglari  olan
cocuklardir (2,3). Tirkiye istatistik Kurumu Saglik
Arastirmasi 2020 verilerine gére Tlrkiye'de 2-14
yas arasindaki c¢ocuklarin %2,2’sinin gorme
acisindan 6zel gereksinimleri vardir (4).
Ulkemizde, saglik kurullarinca diizenlenen
raporlara gére kisinin kazanacagi haklar
mevzuatlara gére belirlenmektedir. Cocuklar igin
Ozel Gereksinim Degerlendirmesi Hakkinda
Yoénetmelik (COZGER), 20.02.2019 tarihinde
yurirlige girmistir (5). Bu ydnetmelikte butincil
yaklasim hedeflenerek; gocuklarin ozel
gereksinimlerinin degerlendirilebilmesi igin hizmet
ici egitim alan COZGER vyetkili hekimi
tanimlanmistir. COZGER vyetkili hekimi; g¢ocuk
saghgr ve hastaliklari ana dal ya da yan dal
uzmani olmalidir. COZGER kurulu; gocuk saghg
ve hastaliklari ana dal ya da yan dal branglari,
g6z, kulak burun bogaz, ¢ocuk cerrahisi, gocuk
norolojisi, cocuk ve ergen ruh saghgi, fiziksel tip
ve rehabilitasyon, ortopedi ve travmatoloji
uzmanlik dallarindan en az 4 uzman hekim, kurul
bagkani ve COZGER vyetkili hekimi olmak lizere 6
daimi Uyeden olusur. Saglik kuruluna basvuru
sekli COZGER yonetmeliginde acik sekilde
belirtilmistir. Cocuk izlemini yapan ilgili hekimin
degerlendirmesi  sonucu COZGER  yetkili
hekimine ydnlendirilebilir. izleyen hekim yoksa
dogrudan COZGER yetkili hekimine bagvurup
onun degerlendirmesi sonucu saghk kuruluna
bagvurabilir. Fakat, ¢odu hastanede g¢ocuk
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herhangi bir hekim tarafindan
degerlendiriimeden, yasal vasisi tarafindan
dogrudan saglik kuruluna basvurabilmektedir.

Calismamizda COZGER igin saglik kuruluna
basvuran tim hastalarin verileri taranarak;
oftalmolojik agidan 6zel gereksinim durumlarinin
ve ayrintili tanilarinin sunulmasi, ayrica rapor igin
basvuran her hastada oftalmolojik muayenenin

gerekli olup olmadiginin arastiriimasi
amaglanmistir.
GEREG ve YONTEM

izmir Saglik Bilimleri Universitesi Tepecik Egitim
Arastirma Hastanesi saglik kuruluna COZGER
almak amaciyla 1 Haziran 2022-31 Aralk 2022
tarihleri arasinda bagvuran 1026 hasta ¢alismaya
dahil edilmistir. Calisma igin izmir Saglik Bilimleri
Universitesi Tepecik Egitim Arastirma Hastanesi
Etik Kurulu'ndan etik kurul onayr alinmistir.
(Tarih: 03.05.2023 Karar No: 2023/04-10).
Calisma, Helsinki Deklarasyonu Prensiplerine
uygun olarak yapilmistir. COZGER disinda yas
tespiti, durum bildirir raporu, nakil iglemleri gibi
basvurular arastirmaya dahil edilmemistir.

Bu 1026 hastanin hepsi g6z hastaliklari uzmani
tarafindan muayene edilmistir. Hastalarin verileri
geriye donuk olarak taranarak cinsiyetleri, yaslari,
oftalmolojik agidan 6zel gereksinim durumlari ve
tanilar kaydedilmistir. Klasik muayene yontemleri
ile gorme  keskinligi  degerlendirilemeyen
cocuklarda yonetmelikte belirtildigi gibi fiksasyon
ve takip, digerlerinde ise en iyi dizeltiimis gérme
keskinligi  (EIDGK) bakilmigtir. Ayrica tim
hastalara 6n segment ve fundus muayeneleri
yapilmigtir.

Hastalarin g6z hastaliklari 6zel gereksinim raporu
degerlendirmesi, 20 Subat 2019 tarihli 30692
saylll Resmi Gazete'de yayinlanan COZGER
Yoénetmeligi'ne goére yapilmistir. Yonetmelikte
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hastaliklar ve 6zel gereksinim alanlari kilavuzu
Ek-2'de, mevzuatla uyum arandiginda
kullanilacak tablo ise Ek-3'te bulunmaktadir (5).
Elde edilen verilerle SPSS v24.0 kullanilarak
istatistiksel analiz  yapilmistir (IBM  Corp.,
Armonk, New York, USA). Degiskenlerin normal
dagihma uygunlugu gorsel (histogram ve olasilik
grafikleri (PP Plot)) ve analitik yontemlerle (n>50
oldugu icin Kolmogorov-Smirnov testi ile)
incelenmistir.  Tanimlayici  analizler sayisal
degiskenler igin normal dagilma durumlarina gére
ortalama + standart sapma veya ortanca
(minimum-  maksimum) degerleri  seklinde
verilmistir. Normal dagilan sayisal degiskenler t-
test veya Anova testi ile karsilastirilirken, normal
dagilmayan degiskenler Mann- Whitney U testi
veya Kruskal-Wallis testi ile karsilastiriimistir.
Kategorik veriler sayisal ve yuzde olarak
verilmistir. Kategorik verilerin karsilastiriimasi igin
Pearson ve ki-kare testleri kullaniimistir. Elde
edilen p degerinin 0,05 altinda saptanmasi
istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Calismamiza saglik kuruluna basvuran 410u
(%40) kiz, 616’si (%60) erkek olmak uzere
toplam 1026 olgu dahil edildi. Olgularin yas
ortancasi 96 ay (min-maks:3-210) idi. Engellilik
yonetmeligine goére olgularin 969'unun (%94,4)
oftalmolojik agidan &ézel gereksinimi (OG) yok
iken 26'sinda OG (%2,5), 21’inde (%2) belirgin
dzel gereksinim (BOG), 10'unda (%1) 6zel kosul
gereksinimi (OKG) mevcut idi. Olgularin 409'u
(%39,9) vizyon ifade edemiyordu. Godrme
keskinligi ifade edebilen olgularda, EIDGK her iki
gbzde ortanca 20/20 idi [min-maks: P(-)P(-)
(projeksiyon ve persepsiyon yok) -20\20].

Olgularin sadece 269'u (%26,2) herhangi bir g6z
hastaligi tanisi almigtir. En sik goérilen g6z
hastaliklar ise sirasi ile refraksiyon kusuru ve
akomodasyon bozukluklari (%16,95), strabismus
(%5,06), ambliyopi (%1,94), nistagmus (%1,26),
optik atrofi (%0,87), kalitsal retina distrofisi
(%0,87) ve prematur retinopati sekeli (PR sekeli)
(%0,87) idi. Diger goérilen hastaliklar ise kolobom
(%0,77), konjenital katarakt (%0,58), gelisimsel
katarakt (%0,48), ptozis (%0,38), mikroftalmi
(%0,38), santral kaynakh fiksasyon olmamasi
(%0,38), afakik glokom (%60,29), korneal nefelyon
(%0,19), enlklee g6z (%0,19), duane retraksiyon
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sendromu (%0,19), evisere g6z (%0,09) ve
travmatik  katarakt (%0,09) idi (Tablo-1).
Refraksiyon kusuru ve akomodasyon bozuklugu
olan hastalardan 24’U ilaveten strabismus, 19'u
ambliyopi, 6’s1 nistagmus, 5'i PR sekeli ve 2’si
retina distrofisi tanisi almisti. Mikroftalmi olan 4
hastanin 3 tanesinde ayrica iris ve koroid
kolobomu mevcuttu. Konjenital katarakt sebebi ile
opere olan 3 hastada ise afakik glokom
gelismisti. Strabismus izlenen 52 hastadan
29unda esotropya, 20’sinde ekzotropya ve
3’Unde vertikal sasilik mevcuttu. Ambliyop olan
hastalarin ise 15’inde anizometropik ambliyopi,
4’iinde izoametropik ambliyopi ve 7Tinde
strabismik ambliyopi izlendi.

Oftalmolojik agidan 6zel gereksinim raporu alan
57 hasta detayli incelendiginde ise hastalarin
11'inde  (%1,07) refraksiyon  kusuru ve
akomodasyon bozuklugu, 8’inde (%0,77) optik
atrofi, 8’inde (%0,77) kalitsal retina distrofisi,

7’'sinde (%0,68) nistagmus, 6’sinda (%0,58)
konjenital katarakt, 5’inde (%0,48) kolobom,
4’inde (%0,38) mikroftalmi, 4’linde (%0,38)

santral kaynakl fiksasyon kaybi, 3’Unde (%0,29)
PR sekeli, 3'inde (%0,29) afakik glokom, 2’sinde
(%0,19) eniklee g6z, 2'sinde (%0,19)
strabismus, 2’sinde (%0,19) ambliyopi, 1’inde
(%0,09) evisere gdz, 1’inde (%0,09) travmatik
katarakt, 1’inde (%0,09) gelisimsel katarakt ve
1'inde (%0,09) korneal nefelyon mevcuttu (Tablo-
1). Refraksiyon kusuru ve akomodasyon
bozuklugu tanisi alan hastalardan 3 tanesi ek
olarak nistagmus, 2 tanesi ambliyopi, 2 tanesi
strabismus, 2 tanesi retina distrofisi ve 1 tanesi
PR sekeli tanisi almisti. Mikroftalmi olan 4
hastanin 3 tanesinde ayrica iris ve Kkoroid
kolobomu mevcuttu. Konjenital katarakt sebebi ile
opere olan 3 hastada ise ilaveten afakik glokom
mevcuttu.

Oftalmolojik agidan 6zel gereksinim olmasi ile
cinsiyet arasindaki iliski anlamh degilken,
herhangi bir g6z hastahdl tanisi almasi ile
cinsiyet arasindaki iligki anlamli idi (sirasiyla p=
0,53; p=0,036). Calismamizda herhangi bir tani

alma orani erkeklerde daha ylksek oranda
bulunmustur. Oftalmolojik agidan Ozel
gereksinimi olmasi veya tani almasi ile yas

arasindaki iligki istatistiksel agidan anlaml degildi
(sirasiyla p=0,527; p= 0,581).
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Tablo-1. Basvuran butiin hastalardaki géz hastaliklari tani dagilimi ve oftalmolojik agidan 6zel gereksinim alan

hastalar arasindaki tani dagilimi

Goz Hastahgi Hasta sayisi (ylizde) Ozel gereksinim alan hasta sayisi (yiizde)

Refraksiyon kusuru ve akomodasyon 174 (16,95) 11 (1,07)

bozuklugu

Strabismus 52 (5,06) 2(0,19)

*esotropya 29

*ekzotropya 20

*vertikal sasilik 3

Ambliyopi 20 (1,94) 2(0,19)

*anizometropik 15

*izoametropik 4

*strabismik 1

Nistagmus 13 (1,26) 7 (0,68)

*albinizm 1

Optik atrofi 9 (0,87) 8 (0,77)

Kalitsal retina distrofisi 9 (0,87) 8 (0,77)

Prematdir retinopati sekeli 9 (0,87) 3(0,29)

Kolobom 8 (0,77) 5(0,48)

*Iris kolobomu 2

*iris+koroid kolobomu 4

*koroid kolobomu 1

*koroid+optik disk kolobomu 1

Konjenital katarakt 6 (0,58) 6 (0,58)

Gelisimsel katarakt 5(0,48) 1(0,09)

Ptozis 4 (0,38) -

Mikroftalmi 4 (0,38) 4 (0,38)

Santral kaynakl fiksasyon olmamasi 4 (0,38) 4 (0,38)

Afakik glokom 3(0,29) 3(0,29)

Korneal nefelyon 2 (0,19) 1 (0,09)

Enuklee goz 2 (0,19) 2 (0,19)

Duane retraksiyon sendromu 2 (0,19) -

Evisere g6z 1 (0,09) 1 (0,09)

* perforan yaralanma sekeli

Travmatik katarakt 1 (0,09) 1 (0,09)

Toplam hasta sayisi 1026 57
TARTISMA caismada  3.050 COZGER  basvurusu
Calismamiz {giincii basamak bir hastaneye incelenmistir (6). Fakat calismanin yapildigi

COZGER almak amaciyla bagvuran tim hastalar
arasinda oftalmolojik agidan 6zel gereksinimi ve
tanilari detayl inceleyen bildigimiz ilk ¢calismadir.
Degerlendirilen 1026 hasta arasinda oftalmolojik
acidan cesitli dizeylerde 6zel gereksinim alan
hasta orani %5,5 idi. Ulkemizde cocuk hasta
grubunda saglik kurulu raporlarini oftalmolojik
acidan ayrintili degerlendiren sadece bir ¢calisma
mevcuttur. Sayin ve arkadaslarinin yaptigi bu
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hastanede COZGER hekimi mevcut oldugu igin
bu hastalardan sadece 170inin  (%5,5)
oftalmolojik muayenesi mevcuttur. Bu
hastalardan da 78 tanesi (%45,8) 6zel gereksinim
raporu almigtir. Toplam bagvuran hasta icinde
oftalmolojik agidan 6zel gereksinim alan hasta
orani %2,5'tir (6). Baykara ve arkadaslarinin
hareket ve gelisim alanini detayli dederlendirmek
icin  yaptiklan ¢alismada 472 hastadan
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%1,48'inde gbrme islevi agisindan  &zel
gereksinim  mevcuttur (7). Temeltirk ve
arkadaslarinin Dr. Sami Ulus Kadin Dogum,
Cocuk Sagligi ve Hastaliklari Egitim Arastirma
Hastanesi saglik kuruluna COZGER igin
basvurup psikiyatriden 6zel gereksinim alan 6-18
yas arasindaki 1246 c¢ocudu degerlendirdigi
calismada goérme islevi agisindan  Ozel
gereksinimi orani %3,85 (48) olarak bulunmustur
(8). Yildiz ve arkadaslarinin Kanuni Sultan
Sileyman Egitim ve Arastirma Hastanesinde
yaptiklari calismalarinda ise COZGER hekimi
tarafindan gocuk psikiyatristine yonlendirilen
1061 olgudan sadece %1,8inde ek g6z
hastaliklari tanisi mevcuttur (9). Literattrde farkh
oranlar  bulunmasinin  sebebi  hastaneler
arasindaki farkh uygulamalar olabilecegi gibi
bolgesel farkhliklar da olabilir. COZGER saglik
kurulu verilerine ait yapilan galismalarin hepsi tek
merkezli oldugu ve farkli bodlgelere hizmet
vermekte olan hastanelerden oldugu igin, bunun
sebebini daha iyi anlayabilmek igin gok merkezli
calismalara ihtiyag vardir.

Uygun ve arkadaslarinin yaptigi bir ¢alismada
hekimlerin %39,7’sinin ¢alistigi hastanede tanimli
bir COZGER hekiminin mevcut oldugu
belirtiimistir (10). Hastanemizde de tanimli bir
COZGER hekimi olmadigi icin basvuran biitiin
hastalar g6z hastaliklari uzmani tarafindan
muayene edilmektedir. Akin ve arkadaslarinin
eski Engelli Saglik Kurulu Raporu (ESKR) sureci
ve COZGER yénetmeligini kiyaslamak amaciyla
yaptiklari calismada ailelerin yaklasik Ucte biri
(%35,6) ESKR’deki rapor c¢lkarma slrecinin
uzunlugundan sikayet etmistir (11).

Tlrkiye genelinde hastaneler arasinda saglik
kurulu basvuru islemleri acisindan da farkliliklar
mevcuttur. Uygun ve arkadaslarinin yaptigi bir
¢alismada hastalarin %73,1'inin herhangi bir

hekim tarafindan on degerlendirmeden
gecmeksizin yasal vasisinin dogrudan saglik
kuruluna basvurdugu bildirilmistir (20).

Hastanemizde de butiin ¢ocuklar dogrudan saglik
kuruluna basvurabilmektedir.

Calismamizda oftalmolojik acidan Ozel
gereksinim durumlarini arastirdigimiz igin eslik
eden diger hastaliklar ve diger branslardan
aldiklari Ozel gereksinim durumlari
degerlendiriimemistir. Yoénetmelikte COZGER'de
sonug Ozel gereksinim dlzeyi icin, tim bolimler
icinde en yuksek aldiklar 6zel gereksinim dizeyi
gecerli olmaktadir. Yontem olarak birebir ayni
olmasa da calismamizda oftalmolojik agidan 6zel
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gereksinim alma orani diger ¢alismalardan daha
yuksek dizeyde bulunmustur (6-9). Bu sebeple
her hastanin 6n degerlendirmeden ge¢meksizin
tanimli tim brans doktorlari tarafindan muayene
edilmesinin; aileler acgisindan daha c¢ok hak
kazanimi saglayip saglamadigini, aksine aileler
acisindan saghk kurul raporu ¢ikarma surecini
uzatarak zorlastirip zorlastirmadigini
anlayabilmek icin daha fazla galismaya ihtiyag
vardir.

Calismamizda oftalmolojik agidan ozel
gereksinim olmasi ile cinsiyet arasindaki iligki
anlamli degilken, herhangi bir géz hastaligi tanisi
almasi ile cinsiyet arasindaki iligki anlamli idi
(sirasiyla p= 0,53; p=0,036). Devlet Iistatistik
Enstitist (DIE) 2004 yil verilerinde ve Tirkiye
istatistik Enstitisti (TUIK) 2010 yili verilerinde
0zurli  ndfus  icerisinde  erkeklerin  orani
kadinlardan daha yiksektir (12,13). Cocuklarda
saghk kurulu raporlarinin incelendigi diger
arastirmalarda da c¢alismamizda oldugu gibi
basvuru orani erkeklerde daha ylksek izlenmistir
(14,15). Calismamizda herhangi bir tani alma
orani erkeklerde daha vylksek iken o&zel
gereksinim  agisindan  anlaml bir  fark
izlenmemesinin sebebi; énceki ¢alismalarda da
belirtildigi gibi kizlarin saglik hizmetine erisim
konusunda daha geri planda kalmalarindan veya
ihmal edilmelerinden kaynaklaniyor olabilir (15).

Calismamizdaki olgulardan 269'u  (%26,2)
herhangi bir géz hastaligi tanisi alirken en sik
refraksiyon kusuru ve akomodasyon bozukluklari
(%16,95), strabismus  (%5,06), ambliyopi
(%1,94), nistagmus (%1,26) ve optik atrofi
(%0,87) izlenmistir. Oftalmolojik agidan 6zel
gereksinim raporu alan hastalar detayl
incelendiginde ise en sik gorlulen hastalklar;
11’inde refraksiyon kusuru ve akomodasyon
bozuklugu, 8’inde optik atrofi, 8inde kalitsal
retina distrofisi, 7’sinde nistagmus ve 6’sinda
konjenital katarakttir. Bu grupta refraksiyon
kusuru ve akomodasyon bozuklugu tanisi alan
hastalardan 3’Gnde ayrica nistagmus, 2’sinde
ambliyopi, 2’'sinde strabismus, 2’sinde retina
distrofisi ve 71’inde PR sekeli tanisi mevcuttu.
Literatirde malesefki bu konuda yeterli ¢calisma
bulunmamaktadir. Sayin ve arkadaslarinin
calismasi ile bagvuran hastalarin aldiklari tanilar
acisindan kiyaslandiginda ambliyopi disinda
siralamanin ayni oldugu izlenmistir (6). Amliyopi
calismamizda 3. siklikta karsilagtigimiz tani iken
Sayin ve arkadaslarinin galismasinda 7. sirada
izlenmistir (6). COZGER raporlari az gérme ve
korlik sebepleri ile ilgili fikir verse de Dinya
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Saglik Orgiutirniin (DSO) gérme kaybi ve gdrme
bozuklugu tanimi ile COZGER yénetmeligindeki
6zel gereksinim gereklilikleri birebir ayni olmadigi
icin kiyaslama yapmak dogru degildir (5,16).
Ambliyopi birgok goz patolojisinin sonucu olarak
ortaya cikabilen erken tedaviye baglanmadig
taktirde kalici gérme azligina sebep olan bir
hastaliktir. En sik neden olan durumlar sasilik ve
anizometropidir (17,18). Ambliyopinin goérilme
sikh@i toplumlar arasinda degismekle birlikte %1
ile %3,2 arasindadir (19,20). Burian, ambliyopiyi
fonksiyonel ve organik (gérme kaybinin geri
dénme olasihdr disik olan formu) olarak ikiye
ayirir (21). Fonksiyonel ambliyopi c¢ocuklardaki
gérme azhdinin en sk nedenidir (20).
Calismamiz c¢ocukluk c¢aginda saghk kuruluna
basvuran tim hastalarin g6z hastaliklari uzmani
tarafindan muayene edildigi ve oftalmolojik
tanilari acgisindan ayrintih  degerlendirildigi ik
calismadir. Calismamizda ambliyopi tani orani;
COZGER basvurularinin 6n degerlendirmeden
gecirilerek sadece sikayeti olanlarda g6z
hastaliklari uzmani tarafindan muayene edildigi
ve tanilar agisindan degerlendirildigi Sayin ve

arkadaslarinin  galismasindan daha yiksek
oranda tespit edilmistir (6). Ambliyopinin
taninmasi ve tedavi edilmesi ile olasi kalici

g6érme kayiplarinin  énlenmesi toplum saglig
acisindan ¢ok énemlidir. Calismamizda ambliyopi

oraninin daha yuksek c¢ikmasi, fonksiyonel
ambliyopinin stk nedenlerinden birisi olan
anizometropinin, bu g¢ocuklarda c¢ogunlukla

Kaynaklar

yandas hastaliklar sebebi ile rutin g6z tarama
kontrollerinin ihmal edilmesinden kaynakli aileler
tarafindan fark edilmemesine ve sikayet sebebi
olmamasina bagl olabilir.

SONUG

Her hastanin muayene edilmesinin getirdigi is
yukl artis1 saglik kurul raporu ¢ikarma surecini
uzatarak ailelerin bu durumdan sikayetgi
olmasina sebep olabilmektedir. Fakat
calismamizda oftalmolojik agidan 6zel gereksinim
orani; literatirde kisith sayida mevcut olan énceki
calismalara gére daha vyiksek bulunmustur.
Ayrica; erken tani ve tedavinin 6énemli oldugu
ambliyopi de daha yuksek oranda tespit
edilmistir. is yiki artisina sebep olsa da daha
once saptanmamis ambliyopilerin COZGER
basvurusunda saptanmasi  toplum  saghgi
acisindan ¢ok 6nemlidir. Elde ettigimiz veriler her
ne kadar tek merkezli olsa da COZGER bagvuru
ve muayenelerinin iyi bir sekilde analiz edilip,
toplum saghigi agisindan etkilerinin
degerlendirilecegi ileride yapilacak ¢ok merkezli
calismalar igin yol gosterici olacaktir ve dogru
planlama yapilmasina katki saglayacaktir.

Cikar Gatismasi: Yazarlar arasinda herhangi bir

cikar catismasi mevcut degdildir. Bu c¢alisma
sirecinde herhangi bir finansal destek
alinmamistir, kamu, ticari veya kar amaci

gldilmemistir.
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A case of post-colonoscopy intra/extraperitoneal free air: is surgical treatment
always necessary?

Kolonoskopi sonrasi intra-ekstraperitoneal serbest hava olgusu: Cerrahi

mlidahale her zaman gerekli midir?

Halil ibrahim Tasci Erdal Karagulle Emin Turk

Department of General Surgery, Baskent University Medical Faculty, Konya, Turkiye

ABSTRACT

Colonoscopy-related colonic perforation may occur through pneumatic or mechanical impact, or due to
various therapeutic procedures. Mucosal herniation may develop because of an increase in post-air
insufflation pressure. This condition may render the mucosa air-permeable without a distinct focal
perforation point.

A 63-year-old female patient, who had had surgery for malign rectal neoplasm five years ago and
followed-up for radiation proctitis, presented to the emergency department three days after she had
control colonoscopy with complaints of a gradually deteriorating facial and cervical swelling along with
respiratory distress that developed a day after the procedure. The results of the patient’s analyses
revealed that she had colonoscopy-related pneumoperitoneum, pneumoretroperitoneum,
pneumomediastinum, cervical and facial subcutaneous emphysema. Medical follow-up was planned
for the patient since there were no signs of peritonitis in her physical examination, her overall condition
was well, and because a long time had passed after the procedure. The patient was discharged after a
two-day follow-up with no problems.

Colonoscopy-related intraperitoneal or extraperitoneal free air can both be seen immediately during
the procedure, or it can develop a long time after the procedure as well. Unnecessary surgical
procedures can be prevented through medical follow-up under close monitoring in such patients
particularly if they do not have signs or symptoms of peritonitis and their overall condition is well.

Keywords: Colonoscopy, pneumomediastinum, pneumoperitoneum, subcutaneous emphysema.

oz

Kolonoskopi islemine bagli kalin bagirsak perforasyonu pnémotik veya mekanik etkiyle ya da terapétik
islemlere bagli gelisebilmektedir. Hava instiflasyonu sonrasi basing artigina baglh mukozada
herniasyon gelisebilir. Bu durum, mukozay: belirgin perforasyon odagi olmaksizin havaya gegirgen
hale getirebilir.

Rektum malign neoplazmi igin beg yil énce ameliyat edilmig ve radyasyon proktiti nedeni ile takipli 63
yasinda bir kadin hasta, yapilan kontrol kolonoskopi isleminden bir giin sonra baglayan, yavas yavas
artan ylizde ve boyunda siglik, nefes darligi sikayetleri ile islemden 3 giin sonra acil servise basvurdu.
Yapilan tetkiklerinde kolonoskopiye bagli pnémoperitoneum, pnémoretroperitoneum, pnémomediastinum,
servikal ve fasyal subkutan amfizem saptandi. Hastanin fizik muayenesinde peritonit bulgulari olmamasi,
genel durumunun iyi ve islemin (lizerinden uzun slire ge¢cmis olmasi lzerine medikal takibine karar
verildi. Hasta iki giinliik takip sonrasinda sorunsuz sekilde taburcu edildi.
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Kolonoskopiye bagli intaperitoneal ya da ekstraperitoneal alanda serbest hava gériilmesi hemen islem
esnasinda olabilecegi gibi uzun slire sonra da gelisebilmektedir. Bu hastalarda &zellikle peritonit
bulgusu yoksa, genel durumu iyi ise yakin gbzlem altinda medikal takip ile gereksiz cerrahi

miidahaleler 6nlenebilir.

Anahtar Sézciikler: Kolonoskopi, pnémomediastinum, pnémoperitoneum, subkutan amfizem.

INTRODUCTION

Colonoscopy is commonly used in the diagnosis
and treatment of colorectal diseases. Although it
is acknowledged to be a safe and routine
procedure, it may rarely lead to complications like
hemorrhage and perforation (1). Although
intraperitoneal perforation is seen relatively more
common as a complication, extraperitoneal
perforation that may accompany
pneumomediastinum, pneumoperitoneum and
subcutaneous emphysema is quite a rare
condition (2). If the extraperitoneal area is
perforated, gas progresses in the retroperitoneal
area and may cause pneumoretroperitoneum,
pneumomediastinum, pneumoscrotum and
subcutaneous emphysema (3).

This case report presents, along with literature
review, the case of a 63-year-old female patient,
who had had rectal malignity surgery and
developed adjuvant radiotherapy-related
radiation proctitis, medically followed-up for
pneumoperitoneum, pneumoretroperitoneum,
pneumomediastinum, cervical and facial
subcutaneous emphysema that occurred
following diagnostic colonoscopy.

THE CASE

A 63-year-old female patient, who had had low
anterior resection because of malign rectal
neoplasm five years before, had also received
adjuvant chemotherapy and radiotherapy. The
patient had been receiving mesalazine enema
treatment for the last two years until three months
ago because of radiotherapy-related radiation
proctitis. The patient presented with complaints of
indigestion, abdominal pain and swelling, and
intermittent nausea-vomiting pending for the last
couple of weeks. Upon the identification of wall
thickening in her rectal area as was shown by
computerized abdominal tomography,
colonoscopy was planned for the patient having
been pre-diagnosed with anastomotic stenosis.
An edematous, inflamed, hyperemic area starting
from the anal canal onwards at 15 cm and lumen
stenosis were observed during the colonoscopy.
The procedure was stopped because of
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perforation risk and no other invasive procedure
was performed. The patient was discharged after
no complications were observed following
colonoscopy. The patient reportedly suffered
from gradually deteriorating swellings that
occurred about a day after the procedure on her
neck, shoulder, anterior and exterior thoracic
wall. The patient, who had had no other
complaints other than swelling initially, presented
to the emergency department three days later
when she also developed respiratory distress.

The patient’s physical examination revealed that
her vitals were normal. There was crepitation in
the swollen areas of the patient and her
respiratory sounds were partially reduced. Her
abdominal examination showed no signs of
sensitivity, rebound sensitivity and defense
except for mild distention. The results of her
laboratory analyses showed that C-reactive
protein and leukocyte values were within normal
bounds. Oxygen saturation level in blood gas
was 95%. Her erect direct abdominal radiograph
showed diffuse subdiaphragmatic free air images
on both sides (Figure-1a). The patient’s cervical
and pulmonary tomography showed images of
gas starting from the paralaringeal areas moving
on to the thoracic wall as well among soft tissues
that were prevalent in the whole mediastinum
(Figures-1b, 1c). There were no indicators of
pneumothorax.

Medical follow-up was planned for the patient
based on the fact that no pneumothorax was
seen in her imaging and examination results, the
absence of peritoneal irritation signs in spite of
the fact that three days had passed after the
colonoscopy procedure, and the fact that her
laboratory results were within normal values. Oral
feeding was stopped, while intravenous
hydration, ceftriaxone and metronidazole were
started. The patient was discharged without any
problems following a two-day close monitoring
period through physical examination and
laboratory analyses in order to prevent a possible
surgical acute abdominal event. The patient had
no distinctive complaints at the follow-up done 15
days after the colonoscopy. Thoracoabdominal
and cervical tomography of the patient showed
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that the subcutaneous emphysema was
altogether gone and pneumomediastinum was
almost completely gone, while

pneumoperitoneum and pneumoretroperitoneum
diminished (Figure-1d).

image of
subdiaphragmatic free air on both sides on

Figure-1. At the time of application:

erect direct abdominal radiography (a),
diffuse gas images originating in
paralaryngeal areas proceeding on the
thoracic wall among soft tissues and
mediastinum on computerized tomography
(b,c); after conservative treatment: minimal
gas in the mediastinum (d) (red arrow: free
air in the mediastinum)images on
computerized tomography.

DISCUSSION

The risk of colonic perforation during diagnostic
colonoscopy ranges between 0.2% and 0.4%. It
was reported that such risk went up to 1% in
patients receiving polypectomy while the figure
went as high as 4.6% in patients receiving
balloon dilatation of colonic stenosis (4).
Perforation is most commonly seen in the
sigmoid colon (2). Colonoscopy-related colonic
perforation is explained by three different
mechanisms: mechanical, pneumatic, and those
related to therapeutic procedures (5). Pneumatic
and mechanical perforations are frequently seen
in areas where the colonic wall is weaker like
anastomosis areas of patients with a history of
diverticulitis, inflammatory intestinal disease,
ischemic colitis or surgery (5). Mucosal herniation
may as well develop due to increased
intraluminal pressure because of air insufflation
during the procedure resulting in pneumatic
impact. This situation may render the mucosa air-
permeable without a visible focal perforation point
(6). Further, deep ulcerations in the colonic wall
may also lead to gas leakage without a

Volume 63 Issue 1, March 2024 / Cilt 63 Sayi 1, Mart 2024

noticeable perforation (7). Surgical anastomosis
and radiation proctitis that might have set the
stage for perforation were present in the case
presented.

It was reported that during diagnostic and/or
therapeutic colonoscopy procedures extraluminal
gas brought about by the above-mentioned
reasons might rarely cause pneumoperitoneum,
pneumoretroperitoneum, pneumatosis cystoides
intestinalis, pneumomediastinum, pneumoscrotum,
subcutaneous emphysema, pneumothorax, and
pneumopericardium (3). The connection among
the neck, thorax and the abdomen are
maintained by subcutaneous tissues,
prevertebral tissues, visceral and perivisceral
areas. The visceral cavity proceeds on to the

mediastinum surrounding the trachea and
esophagus. Then it proceeds on to the
retroperitoneal soft tissue cavity from the

diaphragmatic hiatus following the esophagus
(4). Air emerging in any of these areas, therefore,
may pass on to other areas as well. Similarly,
subcutaneous emphysema may also occur (4). In
the case presented colonoscopy-related
extraperitoneal free air was present in the
intraperitoneal, retroperitoneal, mediastinal areas
accompanied by  cervical and fascial
subcutaneous emphysema.

Patients’ symptoms vary depending on whether
the perforation is intraperitoneal or
extraperitoneal. While signs and symptoms of
peritonitis are frequently seen in cases with
intraperitoneal perforation, patients  with
retroperitoneal perforation have a more silent
clinical course (4). In contrast to patients with
intraperitoneal perforation, patients  with
retroperitoneal perforation do not usually have
pain. Patients with retroperitoneal perforation
may contract respiratory distress due to the
subcutaneous emphysema in the
pneumomediastinum and the neck. Other clinical
and laboratory indicators include fever and
leukocytosis (8). Perforation is commonly seen in
the intraperitoneal or extraperitoneal areas, yet it
is rarely seen in both (5). In our case report, both
areas were involved but no other signs were
observed clinically other than respiratory distress
due to the subcutaneous emphysema in the
pneumomediastinum and the neck.

Posterior-anterior chest radiography, erect direct
abdominal radiography, and computerized
tomography are quite useful in the diagnosis of
intraperitoneal and extraperitoneal perforations
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and in the differentiation of affected areas (4).
Erect direct abdominal radiography and
computerized tomography were guiding in the
diagnosis of our patient.

It is the patients’ clinical signs that determine
whether surgical intervention is called for or a
conservative modality should be preferred in the
treatment of such patients. Presence of
subdiaphragmatic free air is not an indication for
surgical intervention on its own (9). The risk of
generalized peritonitis related to the colon, which
remains relatively clean, is lower in colonoscopy-
related perforation cases (4). The size of the
perforation, elapsed time after the onset of the
event, and the patient's overall condition
constitute the factors that ascertain surgical or
non-surgical treatment modalities (4). Yet
physicians should be ready for an emergency
surgical intervention in the case of a generalized
peritonitis that might be seen in patients for
whom a conservative treatment modality had
been preferred. Our patient was discharged
without any problems as she had been
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Dermatomiyozit ayirici tanisinda fasiyo-skapulo-humeral muskiler

distrofi olgusu

A case of fascio-scapulo-humeral muscular dystrophy in the differential

diagnosis of dermatomyositis
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oz

Fasiyo-skapulo-humeral muskiler distrofi yiz, skapular, Gst kol, alt bacak ve kalga kusagi kaslarini
iceren, genellikle asimetrik tutulumla birlikte yavas ilerleyen kas zayiflidi ile karakterize bir genetik
bozukluktur. Semptomatik olanlarda her zaman olmasa da siklikla en fazla 5 kata kadar kreatinin kinaz
seviyesi yukselir. Elektromiyografi miyopatik 6zellikler gosterir. Kas biyopsisinde nonspesifik miyopatik
degisiklikler izlenir. Tanida deltoidlerin géreceli olarak korundugu yiz, omuz kusagi ve Ust kol zayifligi
ile bagvuran hastalarda siiphelenilmelidir. Genetik analiz tanida temel yontemdir. Ozellikle tedaviye
yanitsiz dermatomiyozit hastalarinda tani tekrar gézden gegciriimeli, 6zellikle asimetrik ve distal kas
glgsuzliginin oldugu hastalarda dermatomiyozit tanisindan uzaklasiimali, yiz ve skapular kas
glcsizlugundn eslik ettigi hastalarda akla Fasiyo-skapulo-humeral muskdler distrofi gelmelidir.

Anahtar Sozclikler: Fasioskapulohumeral kas distrofisi, dermatomiyozit, polimiyozit.

ABSTRACT

Fascio-scapulo-humeral muscular dystrophy is a genetic disorder characterized by slowly progressive
asymmetric muscle weakness involving the facial, scapular, upper arm, lower leg, and hip muscles. In
symptomatic patients, creatinine kinase level is frequently, but not always, elevated up to a maximum
of 5 times. Electromyography shows myopathic features. Muscle biopsy reveals nonspecific myopathic
changes. It should be suspected for diagnosis in patients presenting with facial, shoulder girdle and
upper arm weakness in which the deltoids are relatively spared. Genetic analysis is the basic method
in diagnosis. The diagnosis should be reconsidered especially in patients with dermatomyositis
unresponsive to treatment, with asymmetric and distal muscle weakness. Fascio-scapulo-humeral
muscular dystrophy should be considered in patients with facial and scapular muscle weakness.

Keywords: Facioscapulohumeral Muscular Dystrophy, dermatomyaositis, polymyositis.

GIRIS

Fasiyo-skapulo-humeral muskduler distrofi
(FSHMD) yuz, skapular, omuz, bacak ve kalca
kusag! kaslarinin siklikla asimetrik etkilendigi,
yavas ilerleyen kas glgsuzligu ile karakterize
otozomal dominant kalitimh bir genetik hastalktir
(1). Populasyona bagh olarak 15.000'de 1'e
kadar bir yayginliga sahiptir (2). Semptomlar tipik
olarak yasamin ilk veya ikinci dekadinda baslar
ancak yasamin daha ge¢ déneminde de ortaya

Sorumlu yazar: Duygu Kerim
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Romatoloji Bilim Dali, izmir, Tiirkiye
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Basvuru tarihi: 06.06.2023 Kabul tarihi: 16.08.2023

cikabilir. Genel olarak mortaliteyi etkilememesine
ragmen, 50 yasin Uzerindeki hastalarda %20'ye
varan oranlarda o6nemli bir sakatliga neden
olabilir (3). Dermatomiyozit (DM) karakteristik cilt
dokuntistunin eglik etti§i progresif simetrik
proksimal kas gugsizligu ile seyreden idiyopatik
inflamatuar bir miyopatidir (4). Burada DM olarak
yanlis teshis edilen, klasik miyozit tedavilerine
yanitsiz, proksimal kas guigstizligu olan geng bir
kadin hastay! sunuyoruz.
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Olgu sunumu

29 yasinda kadin hasta, Mart 2012 tarihinde
bacaklarda glgslUzlik, yiz ve dirseklerde
dokluntl ile dis merkeze basvurmus. Laboratuvar
tetkiklerinde kreatinin kinaz (CK): 885 IU/L (34-
145) yiksekligi; EMG'de disik amplitadld,
polifazik motor Unite potansiyelli (MUP) asimetrik
miyopatik tutulus lehine bulgular ve alt ekstremite
manyetik rezonans goérintilemede (MRG)
miyozit supheli goérinim olmasi Uzerine DM
tanisi almig. Hastaya 1 mg/kg steroid ve
Metotreksat (MTX) 15mg/hafta baslanmis.
Tedaviden kismi fayda goren, sonrasinda takibe
gitmeyen hasta Subat 2013'de benzer
sikayetlerle dis merkeze gitmis. Kas biyopsisinde
atrofik fibriller ve damar duvarinda lenfositik
infiltrasyon saptanmis. Bulgular miyozit ile
uyumlu bulunmus. MTX kesilerek, Azatiopurin
(AZA) ve steroid baslanmis. Mayis 2016’da sag
taramada ve oturdugu vyerden kalkmakta
zorlanma, fotosensitivite ve yluzde eritemle qittigi
baska bir dis merkezde ANA DFS-70 pozitif, Anti
Jo-1 negatif, CK: 298 IU/L (34-145) ylksekligi
disinda ek patoloji saptanmamis. EMG’de primer
kas lifi tutulusuna dair miyopatik bulgular
izlenmis. Ocak 2022’de degerlendirdigimiz
hastanin kas gug¢suzligu ve kalgcada mekanik
karakterde agrisi disinda bag doku
sorgulamasinda o6zellik yoktu. Soygeg¢misinde
abisinde skapula alata oldugu 6grenildi.
Muayenesinde  yuzde  nasolabial  sulkusu
tutmayan eritem, dirsek ve diz ekstansor ylzlerde
makulopapduler dokuantiler mevcuttu.
FABERE/FADIR ve sakroiliak eklem testleri
negatifti. "Skapula alata" (Sekil-1) ve kollarda

abduksiyon ile belirginlesen "Poly-hill sign"
bulgusu (Sekil-1) mevcuttu. Pektoral kas
zayifhigina bagh klavikulalar horizontal

gérunuimdeydi. Karin kasi zayifligina bagli gévde
fleksiyonu ile umbilikusun proksimale kaydigi
"Beevor sign" bulgusu ($ekil-1) pozitifti. Kas gucu
muayenesinde orbicularis oriste sagda
asimetrinin  (Sekil-1) ortaya c¢iktigi fasiyal
glgsuzlik mevcuttu. Ekstremite kas glcl
muayenesinde  biceps 3/5, iliopsoas ve
kuadriceps 4/5 olarak saptandi. Deltoidlerin
nispeten  korundugu izlendi.  Laboratuvar
bulgularinda CK: 236 IU/L (34-145) ve ANA:
1/2560: DFS (+) disinda ek patoloji yoktu. Diger
kas enzimleri LDH: 170 U/L (135-225) ve
miyoglobin: 55 pg/L (25-58) normal sinirlarda
saptandi. Sakroiliak eklem MRG normaldi.
EMG’de primer kas lifi tutulusu ile uyumlu disik
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amplittdld, polifazik MUP’ler izlendi.
Ekokardiyogram olagandi. Dermatoloji bakisinda
yuzdeki eritem demodikoz ile, eklem ekstansor
yuzlerdeki doklntuler psoériazis ile uyumlu
bulundu. Topikal tedavi baslandi. Aile &éykusu,
yluz ve skapular kas gug¢sizligu, patognomik
Beevor sign belirtisinin pozitif olmasi Uzerine
hastada FSHMD dusinuldid. Genetik  analiz
istendi. AZA ve steroid kesildi. Rehabilitasyon
programina alindi.

—n

D
= R

Sekil-1. Fasiyo-skapulo-humeral muskdler distrofi
fenotipi. A) Skapular stabilizasyondan
sorumlu kaslarin zayifigina baglh ortaya
cikan bilateral skapula alata goérinimu. B)
Kollarda abduksiyon ile belirginlesen skapular
elevasyona baglh ortaya ¢ikan "Poly-hill sign"
bulgusu. Pektoral kas zayifigina bagh olarak
klavikulalarin horizontal gériinimde ve biseps
atrofisinin oldugu dikkati ¢ekmektedir. C)
Yanaklari hava ile sadda sisirememe ve
sagda orbicularis oris asimetrisi. D) Hastada
karin kasi zayifigina bagh olarak gbévde
fleksiyonu ile umbilikusun proksimale kaydigi
"Beevor sign" bulgusu.

TARTISMA

idiopatik inflamatuar ~ miyopatiler  (iiM),
dermatomiyozit (DM), polimiyozit (PM) ve immin
aracili nekrotizan miyopatiyi iceren otoimmin
hastaliklardir. Buna karsilik, otoimmin olmayan
miyopatiler kalitsal, metabolik, endokrin ve toksik
miyopatileri icerir. Otoimmin ile otoimmin
olmayan miyopatileri ayirt etmek esastir, ¢inki
sadece [iM’ler immiinosipresif tedaviye yanit
verir (5).

Kalitsal miyopatilerden 6zellikle muskuler distrofili
olgular proksimal kas gug¢suzIligl, yiksek serum
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kas enzim seviyeleri, belirgin inflamatuar hicre
koleksiyonlarini iceren kas biyopsileri ile siklikla
otoimmun miyopati olarak yanls teshis alabilirler
(5). Duchenne muskuler distrofi ve miyotonik
distrofiden sonra en sik gorilen Gglinct muskuler
distrofi olan FSHMD’de genellikle asimetrik
tutulumla seyreden yavas ilerleyen kas zayifligi
ile karakterize bir klinik hakimdir (1).

FSHMD'de semptomlar siklikla ilk olarak yiz
kaslarinda ve skapular boélgede fark edilir. Hasta
tarafindan fark edilmese bile genellikle
muayenede fasiyal zayiflik mevcuttur. Omuz ve
Ust kol kaslarinin zayifligi  karakteristiktir.
Ozellikle romboid kas giigstizligiine bagli olarak
"skapula alata" izlenir. Deltoidler nispeten
korunurken, biceps kasi atrofiye olur. Bu durum
"Popeye sign" olarak bilinir. Ote yandan omuz
abduksiyonu ile belirginlesen skapular elevasyon
"Poly-hill sign” bulgusunu ortaya ¢ikarir. Alt karin
kaslarinin zayifli§i sebebiyle, supin pozisyonda
govde fleksiyonu ile umbilikusun superiora
kaydigi patognomik "Beevor sign" ortaya cikar.
Pektoral kas zayifigina bagh olarak klavikulalar
yatay pozisyonda izlenir. Hastalarin solunum
islevi genellikle korunur. ilerleyen dénemde 6n
kol fleksorleri ve ekstansorleri ve diz fleksorleri ve
ekstansorleri dahil olmak Uzere daha distaldeki
kaslar da etkilenir (1).

Semptomatik FSHMD'lilerde her zaman olmasa
da siklikla en fazla 5 kata kadar CK yukselir (6).
EMG miyopatik  Ozellikler gosterir.  Kas
biyopsisinde nonspesifik miyopatik degisiklikler
izlenir. Ancak FSHMD'li hastalarin Ugte birinde
kas biyopsisinde CD4+ ve CD8+ T-hicresi
agirhikli inflamatuar infiltrat gosterildigi bildirilmistir
ve diger distrofilerin aksine FSHMD’deki
inflamasyon perivaskiler olma egilimindedir (7);
bu hastalara bazen yanliglikla polimiyozit teghisi
konur.

Tanida deltoidlerin goreceli olarak korundugu
yuz, omuz kusagi ve ust kol zayifidi ile bagvuran
hastalarda slpheleniimelidir. Genetik analiz
tanida temel yontemdir. FSHMD tanisi genetik
testler ile dogrulandiginda elektromiyografi
(EMG) ve kas biyopsisi gerekli degildir. Ancak,
standart genetik testi negatif olan ve Klinik
FSHMD stphesi olan hastalar igin EMG ve kas
biyopsisi 6nerilir (8).
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DM'de ise "heliotropik rash" ve "Gottron
papulleri* olarak izlenen karakteristik deri
doklntisu ve proksimal simetrik kas

glgsuzliguyle karakterize bir klinik hakimdir.
Distal kas tutulumu beklenmez. Ozofagus
tutulumuna bagh disfaji goérulebilir. Sikhkla
interstisyel akciger hastaligi eslik eder. DM'de CK
yuksekligi 10 kattan fazla olabilir. Miyozite 6zgu
ve miyozit iligkili otoantikor pozitifigi eslik eder.

EMG'de kas hasarinin klasik paterni olan
polifazik, kisa, kiclk MUP’lerin izlenmesi
inflamatuar miyopati tanisini  destekleyebilir.

Bununla birlikte, gesitli enfeksiydz, toksik veya
metabolik miyopatilerde ortaya c¢ikan benzer
bulgularla, bu tir degisiklikler DM veya PM igin
tanisal degildir. Kas biyopsisinde hem DM hem
de PM'nin histolojik 6zellikleri arasinda kas lifi
nekrozu, dejenerasyon, rejenerasyon ve bir
enflamatuar hicre infiltrasyonu bulunur. Tedavide
steroid, azatiopurin, metotreksat, mikofenolat
mofetil, rituksimab, IVIG, siklofosfamid ve
kalsindrin inhibitérleri kullanilir. Hastalar mutlaka
malignite agisindan taranmahdir (9, 10).

Otoimmiin ile otoimmiin olmayan miyopatilerin
ayrimi 6nemlidir. Her ne kadar klinikte her iki
grupta da primer kas lifi tutulusuna dair bulgular
izlense de, miyozite 06zgli ve miyozit iliskili
otoantikorlarin varligi ve otoimmuin miyopatilerin
patofizyolojisine aracilik eden immun
mekanizmalar nedeniyle immuinsupresif tedaviye
bu grupta alinan vyanit ayirici tanida c¢ok
degerlidir.

SONUG

Otoimmun miyopatili hastalarin ¢oguna cilt,
eklem veya akciger tutulumunun oldugu
multisistem bir hastalik eslik ederken, otoimmiun
olmayan miyopatili hastalarda bu durumun
olmadidi hatirlanmaldir. Tedaviye yanitsiz DM
hastalarinda tani tekrar gbzden gecirilmeli,
Ozellikle asimetrik ve distal kas glg¢suzligunin
oldugu hastalarda DM tanisindan uzaklagiimali,
yuz ve skapular kas gugsuzliga olan hastalarin
eslik eden aile dykusu de varsa akla FSHMD
gelmelidir.

Cikar catigsmasi: Yazarlar herhangi bir c¢ikar
catismasi beyan etmemektedir.
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Asir aktif mesane yonetiminde sakral noromodiilasyon uygulamalari

Sacral neuromodulation in overactive bladder management

Derya Giiner* Can Eyigor®
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oz

Sakral néromodilasyon uygulamalari; asiri aktif mesane, kronik Uriner retansiyon, interstisyel sistit,
fekal inkontinans ve kronik kabizlik gibi pek c¢ok konservatif tedaviye direncli kronik pelvik agr
tedavisinde kullanilabilen etkin tedavi segenekleridir. Kronik agrida nérostimilasyon uygulamalari
giderek populer hale gelmistir. Asiri aktif mesane tedavisinde sakral néromodilasyon uygulamalari %
61 ile 90 arasinda degisen oranda fayda gostermektedir. Sakral néromodilasyon uygulamasi iki
asamadan olusur; ik asama deneme (trial) periyodu, ikinci asama ise kalici pil yerlestiriimesidir.
Geligen teknoloji ile birlikte daha kiglk boyutlu, manyetik rezonans gorintileme uyumlu ve sarj
edilebilir stimllatér segenekleri ortaya ¢ikmistir. Bu hastalar multidisipliner yaklasimla ele alinmali ve
tedavi buna gore planlanmaldir. Bu derlemede asiri aktif mesane tedavi yodnetiminde sakral
néromodulasyon uygulamalari literatiir rehberliginde anlatiimaktadir.

Anahtar Sozciikler: Asiri aktif mesane, sakral norostimilasyon, sakral sinir stimilasyonu, sakral
néromodulasyon.

ABSTRACT

Sacral neuromodulation is an effective treatment modality for chronic pelvic pain refractory to
conventional treatments such as overactive bladder, chronic urinary retention, interstitial cystitis, fecal
incontinence and chronic constipation. There is growing interest in the use of neuromodulation for
chronic pain. Sacral neuromodulation has been shown to provide benefits ranging from 61% to 90% in
the treatment of overactive bladder. Sacral neuromodulation is a two-step process that includes a trial
period in the first step and the placement of a permanent battery in the second step. Due to the
complexity of this treatment, a multidisciplinary approach is required for optimal patient management.
As technology evolves, smaller, magnetic resonance imaging compatible, and rechargeable stimulator
options have been developed. The treatment approach should be planned accordingly. In this review,
we discuss the application of sacral neuromodulation in the management of overactive bladder with
reference to the literature.

Keywords: Overactive bladder, sacral neurostimulation, sacral nerve stimulation, sacral
neuromodulation.
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Asiri aktif mesane (AAM), Uluslararasi Kontinans ~ nokturinin eslik edebilecegi acil iseme istedi
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Kadinlarda ve erkeklerde yaygin olarak goéralir
ve yagla birlikte gérilme sikhgi her iki cinste
benzerdir. AAM prevalansi Amerika Birlesik
Devletlerinde (ABD) toplumun altida birinde,
Asya’da ise toplumun beste birinde
g6zlenmektedir (2, 3). Etiyolojisi net degildir, tani
diger patolojilerin (idrar yolu enfeksiyonu,
mesane ¢ikis tikanikhdi ve Urolitiyazis gibi) ekarte
edilmesiyle konur. 2019 Amerikan Uroloji ve

Urodinami Dernegi, Kadin Pelvik Tip ve
Urogenital Rekonstriiksiyon (AUA/SUFU)
kilavuzuna goére AAM tedavisi davranigsal ve
farmakolojik konservatif tedaviler ile cerrahi

tedaviyi icerir (4). Bununla birlikte, tim AAM
hastalari konservatif tedaviye yanit vermez.
Konservatif tedaviye yanit vermeyen hastalarda
AAM tanimi igin tedaviye direngli, refrakter veya
etkin tedavi yaniti olmayan AAM gibi terimler
kullaniimaktadir. 2019 AUA / SUFU kilavuzlarina
gore refrakter AAM, 4-8 hafta sureyle en az bir
antimuskarinik ajan ile tedavi ve 8-12 hafta
sureyle davranis terapisine yanit vermeyen hasta
grubu olarak tanimlanmaktadir (4). Refrakter
AAM prevalansi tam olarak bilinmemektedir.
Refrakter AAM’de altta yatan patozifyolojiler
arasinda idiyopatik nérojenik mesane, tespit
edilmemis mesane c¢ikis obstruksiyonu, Uretral

iliskili AAM, vyaslanma slreci ve (Urotelyal
disfonksiyon, kronik mesane iskemisi, kronik
mesane iltihabi, santral sensitizasyon ve

otonomik iglev bozuklugu sayilabilir (5). Refrakter
AAM farkli fenotipte alt gruplara ayrilabilmektedir
ancak her bir alt grup spesifik yeterince tedavi
modalite se¢cenegi bulunmamaktadir. Altta yatan

tedavi edilebilir etiyolojik faktorler  Groloji
hekimlerince detaylica degerlendirilmelidir.
Benign prostat hiperplazili (BPH) medikal

tedaviye ragmen refrakter AAM gozlenen erkek
hastalarda yapilan video-Urodinamik ¢alismalara
gbre vakalarin ugte ikisi benign prostat
obstriksiyonu ve mesane boyun disfonksiyonuna
bagli gdzlenmektedir (6). AAM sikayeti olan
kadinlarda yapilan video-Urodinamik c¢alismada
AAM nedenleri arasinda ndérojenik mesane
(%11.1), stres inkontinansi ile iliskili sebepler
(%42.6), idiyopatik AAM (%50), mesane cikis
obstriksiyonu (%6.5) saptanmistir (7). Birden
fazla komorbiditesi olan hastalarda (diabetes
mellitus, hipertansiyon, ateroskleroz, nikotin
kullanimi  ve hiperlipidemi gibi) altta yatan
hastaliklari kontrol altina almak AAM kontroli igin
faydalidir (8). Refrakter AAM’'de tedavinin amaci
semptomlari hafifletmek ve yasam kalitesini
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yukseltmektir. Sakral néromodilasyon (SNM)
medikal tedaviye direngli asin aktif mesane, non
obstriktif Uriner retansiyon ve interstisyel sistit
tedavisinde  kullanilan  3.basamak tedavi
seceneklerinden biridir. Bu yazida refrakter
AAM'de SNM tedavisinden ve  guncel
yaklagsimlardan  bahsedilecektir. SNM  etki
mekanizmalari ile ilgili ¢ok sayida teori vardir;
spinal inhibitér yolaklarin S3 kokteki somatik
afferent inputlar araciligiyla aktivasyonu, dorsal
boynuz nlkleusunda kapi kontrol aktivasyonu,
gama aminobutirik asit (GABA) ve adenozin gibi
nérotrasmitter yolaklarin inhibisyonu bu teoriler
arasinda sayilabilir. Ayrica SNM’nin posterior
tibial sinir ya da pudendal sinirdeki uyariimis

potansiyellerin somatosensoriyel kortikal
cevaplarini arttirdigi gosterilmistir (9).

Kime? Ne zaman? Nasil?

Asiri  aktif mesane tedavisinde ilk secenek
konservatif tedavilerdir. Konservatif tedavi
secenekleri; yasam tarzi degisiklikleri, pelvik

taban egzersizleri ve farmakolojik tedaviden
olusur. Bu tedavilere yanit yoksa 3.basamak
tedaviler arasinda intravezikal onabotulinum
toksin tip A (BoNTA) enjeksiyonu, posterior tibial
sinir  stimulasyonu  (PTNS) veya SNM
uygulamalari dusunulebilir. Bazi hastalarda bu
tedavilere ragmen kalict AAM semptomlar
devam edebilir, bu gibi durumlarda invaziv
cerrahi midahaleler (augmentasyon sistoplasti,
detrusor  myomektomi,  driner  diversiyon)
dusunulebilir. Daha az invaziv ve geri ddntusumli
olan SNM uygulamasi invaziv cerrahi tedavi
karari vermeden o6nce botilinum toksin tedavisi
denenmis ancak yanit alinamamig asirn aktif
mesaneli hastalarda kullanilabilecek ve basari
orani ylksek bir tedavi yoéntemidir. Ulkemizde
sosyal guvenlik kurumu SNM tedavisini 55 yas
altinda asirn aktif mesane (antimuskarinik ve
intradetrisér  botulinum  toksin  enjeksiyonu
tedavisine cevap vermeyen ve en az 2 yildir
izlemde olan), interstisyel sistit ve non-obstriktif
uriner retansiyon tedavisi igin 6deme kapsamina
almaktadir. SNM uygulamasi kolay ve kisadir,
minimal invaziv bir girisimdir, lokal anestezi ile
uygulanir, iyilesme sureci hizhdir, givenli ve geri

dondsimd  mimkin  bir  tekniktir.  SNM
uygulamasi iki asamada gergeklestirilir, ilki
deneme  (trial) asamasi ikincisi  kalici

implantasyon asamasidir. Bu deneme periyodu
genellikle 10 -15 gun arasinda degisir. Eger
deneme periyodunda hastanin belirtilen
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sikayetlerinden en az birinde %50'den fazla
azalma olduysa kalici stimilator veya jeneratér
(implante darbe jeneratéri (IPG)) konulur.
Uygun hasta seciminden sonra teknik olarak
SNM ki sekilde yapilabilir. Birincisi ilk 6nce
perkitan sinir degerlendirmesi (PNE) ile deneme
asamasini bir hafta siireyle yapmak ve ardindan
eger testten basari saglanirsa tek asamada hem
quadripolar elektrodu hem IPG’yi ameliyathane
kosullarinda implante etmektir. ikinci yéntem ise
quadripolar elektrodu ameliyathane sartlarinda
takip deneme periyodunu yapmaktir. Deneme
sureci basarili olursa hastayi tekrar
ameliyathaneye alip IPG’nin implantasyonunu
yaparak islem tamamlanir. Deneme periyodunda
en iyi yanit alinan programda stimilasyona
devam edilir ve hasta takibe alinir. PNE’'de gegici
monopolar  elektrodun  %10-15  oraninda
migrasyon riski vardir, agr gibi diger
komplikasyonlar ise %2-3 oraninda quadripolar
elektroda g6re daha az siklikta gordldr.
Quadripolar elektrotta daha uzun sire boyunca
test imkani olmasi ve dislerinden dolayi
migrasyon riskinin daha az olmasi avantaj saglar
ancak Ozellikle zayif hastalarda migrasyon yine
de gbzlenebilir (10). Gegici elektrot yerlestiriimesi
icin hasta prone pozisyonda operasyon masasina
alinir. Gegici elektrod yerlestirme ddneminde
hastanin uyanik ve sorulara yanit verebilecek
bicimde olmasi gerekmektedir, bu nedenle asiri
sedasyon uygulanmaz. Sakrum horizontal
kalacak sekilde, kalga ve dizler hafif bukull
pozisyonda kalgaya ve ayaklara vyastik
yerlestirilir. Steril temizlik ve 6rtinme sonrasi
gluteal pili, superior posterior iliak gikinti (SPIC)
isaretlenir. Orta hatta gluteal pilinin 1,5 cm
yaninda gecen iki paralel ¢izgi Uzerinde, Once
SPIC’in 1,5 cm inferiorunda bu cizgilere denk
gelen noktada S2 isaretlendikten sonra bu
noktanin 1,5 cm altinda diger sakral foramenler
isaretlenir. Ayrica skopi kullanilarak bu noktanin
dogrulugu AP ve lateral gorintileme ile teyit
edilir. Foramen saptandiktan sonra lokal
anestezik enjeksiyonu takiben 20 G stimulasyon
ignesi ile S3 foramene dogru cizgilerin kesisim
noktasinin 1,5-2 cm laterali ve superiorundan
cilde 60 derecelik agi ile (sakruma yaklasik 90
derece) ilerletilerek skopi kontrolu ile sakrum 6n
ucundan cikisi izlenir. ignenin yéninin hafif
medialden laterale dogru olmasina dikkat
edilmelidir. Foramene giriimediyse ve kemik
temasi hissediliyorsa igne ciltten c¢ikariimadan
hafif geri c¢ekilip yeniden pozisyon verilerek
foramen bulunmaya calisiimalidir. Daha sonra
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uyari verilerek motor ve duyusal cevap
degerlendirilir. Intraoperatif motor ve duyusal
cevabin degerlendiriimesi elektrotlarin  dogru
yerde olup olmadigi konusunda bize bilgi
vermektedir. S3 seviyesinden verilen uyarilarda
duyusal yanit kadinlarda vajina ve rektumda,
erkeklerde ise fallus, rektum ve skrotumda
karincalanma ve vibrasyon olarak hissedilir.
Motor yanit ise levator ani kasinda refleks
kontraksiyon ve ayak bas parmaginda plantar
fleksiyon seklinde olmalidir. Stimilasyon sonucu
lokalizasyon kesinlesince ignenin  mandreni
cikarilarak kilavuz tel igne icinden ilerletilir. Daha
sonra floroskopide lateral pozisyondan kilavuzun
ne kadar derine ilerledigine bakilir. Kilavuz ¢ok
derine gitmemelidir sakral kemikten sonra 1-1,5
cm civarinda ilerlemis  olmasi  yeterlidir.
Floroskopi ile radyoopak isaretin sakrumun orta
noktasinda oldugu kontrol edilmelidir. Kilavuz tel
Uzerinden dilatatér gegirilir, dilatatoér icinden
gaudripolar disli gecici elektrod ilerletilerek ayni
stimilasyon  yanitt  tekrarlanir.  Quadripolar
elektrodun kutuplari en distaldeki uyari veren
kismindan proksimale dogru O, 1, 2 ve 3 numara
olarak adlandirlir. Floroskopik olarak elektrodun
genellikle 0, 1 ve 2'nin sakrumun altinda 3
numaranin ise genellikle sakrumun iginde
kalmasi hedeflenir. Sekil-1’de S3 transforaminal
uygulamada elektrodun antero-posterior (A-P) ve
lateral skopi gOruntileri gorulmektedir.
Stimulasyon vyapildiktan sonra baglantilarin
yapilmasi i¢in giris yapilan tarafa bazen de karsi
tarafa iliak kanadin altinda kalacak sekilde gluteal
bélgeye horizontal olarak 5 cm'lik bir kesi yapilir.
Bu kesi ve olusturulan cep daha sonra IPG’nin
implantasyon yeri olacaktir. Bu agamada cilt alti
tinelizasyon ile foramen ignesinin giris yerinden
kabloya zarar vermeden girilip gluteal boélgede
olusturulan cepten c¢ikmak gerekmektedir.
Baglantinin yapilmasindan sonra uzatma kablosu
da test edilir, eksternal stimllatére baglanmak
Uzere muhafaza edilir. Cilt alti ve cilt kapatilarak
isleme son verilr. Eger deneme sirecinde
hastanin sikayetlerinde %50'den fazla diizelme
olursa kalici stimllasyon uygulamasina gegilir.
Bu periyot genelde monopolar elektrodda 1 hafta,
quadripolar elektrodda 2 haftadir. Eger birinci
asamada sadece PNE vyapiimig ve cevap
alinmigsa stimiilasyon asamasinda quadripolar
elektrod ve IPG takilir. Daha siklikla uygulanan
yontem olan quadripolar elektrod ile deneme

periyodu basarii tamamlanmis ise ikinci
asamada sadece IPG’nin takilmasi yeterlidir,
yeniden elektrod takmaya gerek yoktur.
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Floroskopik gérintilemeye gerek olmadan lokal
anestezi ve hafif bir sedasyonla pron pozisyonda
gluteal alanda olusturulan cep tekrar acilir ve
baglantilar sokulerek direkt IPG ye baglanir,
teknik personel IPG’ nin ¢alisip ¢alismadigini ve
elektrodun Olgimlerini kontrol eder, sorun yoksa
IPG’ nin yazi olan kismi Ustte kalacak sekilde
ciltalti ve cilt kapatilir.

Lateral Goriintilleme

A-P Goriintiileme

Sekil-1. Sakral Sinir Stimilatérii S3 transforaminal
uygulama A-P ve Lateral skopi goruntuleri

A-P: antero-posterior

Literatir Ne Diyor?

Yapilan galigmalarda Amerikan Uroloji Dernegi
rehberlerinde Onerilen 3.basamak AAM
tedavisinde BoNTA uygulamasinin, idrar yolu
enfeksiyonu ve idrar retansiyonu dahil olmak
Uzere daha fazla sayida komplikasyona neden
oldugu gosterilmistir. Yine BoNTA ve PTNS
tedavileri ile kiyaslandiginda SNM ile duriner
inkontinans epizotlarinda ve iseme sikliginda
daha fazla oranda dizelme saptandig
belirtilmistir (11). Ancak bu tedavi yontemlerinin
uzun dénem etkinligini kiyaslayan yeterli sayida
calisma bulunmamaktadir. AAM tedavisinde
BONTA ve SNM uygulamasinin guvenlik ve
maliyet karsilastiriimasinin yapildigi bir
calismada SNM uygulamasinin ¢ok daha
maliyetli ancak yan etki goérilme sikhginin daha
az oldugu saptanmistir (12). Direngli AAM
tedavisinde BonT-A ve SNM tedavilerinin maliyet-
etkinlik kiyaslamasinin degerlendirildigi bagka bir
derlemede; SNM’ nin daha uzun vadede, BonT-
A’nin ise 5 yildan kisa vadede daha maliyet-etkin
oldugu  belirtimektedir, ancak g¢alismalar
arasindaki heterojenite nedeniyle genel bir yorum
yapmak igin uzun dénem takipli klinik calismalara
ihtiyag oldugu vurgulanmaktadir (13). Direngli
AAM tedavisinde BonT-A ve SNM uygulamasi
etkinlik mekanizmalarini ve tercih o6nceligini
degerlendiren bir derlemede ise; SNM'nin uzun
vadede BONT-A'dan daha iyi bir segim
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olabilecedi; BoNT-A ve SNMnin AAM
tedavisinde ilk ve sonraki adimlar olarak tercih

edilebilecegi ve seg¢im sirasinin  birbirinin
etkinligini  degistirmeyecegi belirtiimistir  (14).
SNM  uygulamasi sonrasi AAM  medikal

tedavisine devam edilme oranina bakildiginda
SNM uygulanan hastalarin %80’inden fazlasinin
medikal tedaviye ihtiyag duymadi§i ve sadece
SNM tedavisi ile devam ettigi saptanmistir. Bu
nedenle SNM direngli AAM vakalarinda medikal
tedaviyi tolere edemeyen ya da ilag yan etkisi
gorllen hastalar icin de etkin bir tedavi yontemi
olarak kargsimiza c¢ikmaktadir (15). Kadin
hastalarda AAM’ de SNM tedavisinde yas ve
komorbiditenin etkisinin degerlendirildigi
retrospektif kohort bir g¢alismada ileri yasin
implantasyon orani Uzerinde olumsuz bir etkiye
sahip oldugu ancak komorbidite varhiginin
herhangi bir etkisinin olmadigi g6zlenmigtir (16).
SNM doéngu ayarlarinin  klinik  etkinligine
bakildiginda; uriner inkontinans nedeniyle sarj
edilemeyen SNM uygulanmis OAM tanili kadin
hastalarin ~ degerlendirildigi  ¢ok  merkezli
prospektif c¢alismanin verilerine goére surekli
stimulasyon ile farkli déngu ayari uygulamalar
arasinda glnlik Uriner inkontinans sikhdi ve ped
degistirme  orani arasinda anlamli  fark
saptanmamistir (17). Ayrica son yillarda SNM
tedavisinin seksuel disfonksiyon Ulzerine olumlu
etkisini gosteren caligsmalar da mevcuttur (18,
19).

SNM tedavisi direngli AAM, obstriktif olmayan
uriner retansiyon ve fekal inkontinans i¢in dinya
capinda 300.000'den fazla implante edilen
minimal invaziv bir tedavi secenedi haline
gelmistir (20). Son zamanlarda, hem Avrupa'da
hem de ABD'de sarj edilebilr ve manyetik
rezonans goruntileme (MRG) uyumlu cihazlar
piyasaya surulmustir. Bu sistemin klinik etkinligi,
mevcut sarjsiz cihazininkine benzer
gérunmektedir. Yeni sarj edilebilir pillerin daha
kigik hacimli implante edilebilir IPG’leri
mevcuttur, bu nedenle disuk vicut kitle indeksi
(BMI) olan hastalar icin daha fazla konfor
saglayabilir. Su anda mevcut SNM sistemleri
arasinda sarjsiz sistem (14 cm?® hacim) ve sarj
edilebilir sistem (5.5 cm® hacim) bulunmaktadir
(21). Sarj edilebilir cihazin daha kuglk boyutu
bazi hastalar i¢cin 6nemli olsa da, hastalarin
biyltk ¢codunlugu, yaklasik bir kalp pili boyutunda
olan sarjsiz sistem cihaziyla esit derecede fayda
gérmektedir. Ozellikle obez hastalarda ylizeysel
olarak implante edilmis IPG ile sarj cihaz
arasindaki ag¢i ve mesafe Onemli Olglide
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degisebileceginden bu hastalarda cihazin dogru
implantasyonu kuguk cihazlarda zor olabilir ve sik
sarj etme gerekliligine neden olabilir. IPG’nin yag
dokusu igindeki stabilitesi tehlike yaratabilir ve
hastayr Twiddler sendromuna sokabilir (22).
Norostimulatdr bdlgesinde olugsan agri daha
kiguk, sarj edilebilir SNM cihazlari ile hastalarin
%2'sinden azinda go6zlenmistir. IPG degisimi
gereksinimine  bakildiginda  sarj  edilebilir
cihazlarin pil 6émri, mevcut sarjsiz IPG’lerin
yaklasik 5-7 yil olan dmrine kiyasla 15 yil olarak
tahmin edilmektedir, bu nedenle re-operasyon
gereksinimi  azalmaktadir.  Ancak, revizyon
operasyonlarinin  ¢gogunun elektrod kirilmasi,
migrasyonu ve etkinlik kaybi nedeniyle yapildigi
unutulmamalidir.  Dogru stimllatér segiminde
hastanin yagsam beklentisi ile haftalik veya iki
haftada bir IPG'lerini yeniden sarj etmek igin
bilissel yeteneklere ve el becerisine sahip olup
olmadig dikkate alinmalidir. Modern
teknolojilerle sarj etme iglemi, bir prize
baglanmadan evde rahatlikla yapilabilse de,
hastalarin  tedaviye = uyumsuzluklari  sorun
olusturabilmektedir (23). Hastayr her sistemin
tim avantaj ve dezavantajlarindan haberdar
ederek, hasta ve hekim arasinda paylagilan bir
karar verme sireci tavsiye edilir. Bununla birlikte,
geri 6deme, sosyoekonomik ve kdltirel faktorler
ulkeden  llkeye farkhhk  gdsterebilir  ve
uygulanacak tedavi kararini etkileyebilir. Hasta ve
hekim tercihlerinin de zamanla degisebilecegi
unutulmamalidir. Yazarlarin goérusgu, hastalarin
cogu dizenli olarak hastaliklarini hatirlatmayan
ve bakim gerektirmeyen bir sistemi tercih

Kaynaklar

edebildiginden, sarjsiz cihazlarin yakin gelecekte
altin  standart olarak kalmasinin beklendigi
yonundedir (20). AAM tedavisinde SNM
uygulama guvenligine bakildiginda en ¢ok
bildirilen advers olay ve cerrahi revizyon
nedenleri implant bolgesinde agri (%3-33) ve
stimulasyonda istenmeyen degisiklikler (%15-42)
olarak saptanmigtir. implant bdlgesinde
enfeksiyon gorilme orani %3,4 - %6,1 arasinda
degismektedir. AAM’de SNM uygulamalari % 61
ile% 90 arasinda degisen fayda orani ile oldukga
etkili bir tedavi yontemidir (24).

SONUG

SNM; asiri aktif mesane, kronik Uriner retansiyon,
interstisyel sistit, fekal inkontinans ve kronik
kabizlik gibi pek ¢ok konservatif tedaviye direngli
kronik pelvik agri tedavisinde kullanilabilen etkin
bir tedavi yontemidir. Gelisen teknoloji ile birlikte
kronik agrida ndéromodilasyon uygulamalari
giderek populer hale gelmistir. Dogru hasta
endikasyonu ile kolay uygulanabilen, minimal
invaziv ve etkin bir tedavi yontemi olan SNM
uygulamasi bu hastalarda akla gelmeli ve Groloji,
algoloji, jinekoloji, gastroenteroloji, psikiyatri, fizik
tedavi ve rehabilitasyon hekimlerinden olusan bir
konsey ile multidisipliner bir yaklasimla ele
alinarak tedavi plani yapiimahdir.

Yazarlarin  timi, derlemenin  tasarimina,
yurGtilmesine ve analizine katkida bulunduklarini
ve son halini onayladiklarini beyan etmektedir.
Cikar gatismasi: Bu makaleyle baglantili olarak
herhangi bir gikar catismasi yoktur.
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Yuzyillik cumhuriyetimizde tip egitiminin yolculugu

The journey of medical education in our century-old republic
Hatice Sahin

Ege Universitesi Tip Fakiiltesi Tip Egitimi Anabilim Dali, izmir, Tirkiye

0oz

Tarkiye Cumhuriyeti’nin ilan edildigi 29 Ekim 1923 yilindan bu yana yuz yil gegti. Ne mutlu bizlere ki,
Ataturk gibi ileri goérusli bir lidere sahibiz. Cumhuriyetin kazanimlari olarak adlandirilan devrimler
icinde yuksekdgretim ve tip editimi alaninda yapilan galismalar da yer almaktadir. Atatlrk tarafindan
kultir / Universite reformu olarak baslatilan galismalarda yiz yillik sirede yasanan olumlu-olumsuz
degisimler bu yazida 6zetlenecektir. Yazinin amaci okuyucularimizi llkemizin yiksekégretim-tip
egitimi tarihi konusunda bir yolculuga cikarmak ve tip egitimi ile ilgilenen tim taraflarin gelecekte
yapacaklar galismalara i1sik tutmaktir. Cumhuriyetimizin yasinda olan modern tip egitimimizin diinya
capinda degerli hekimler yetistirmesi Ulkemizi muasir medeniyetler seviyesine gikarmada anahtar
Ozelliktedir. Daha nice ylz yillara dilegi ile iyi okumalar.

Anahtar Sozciikler: Cumhuriyet, Atatrk, tip egitimi, yliksekogretim, ytzinci yil.

ABSTRACT

The Republic of Turkiye, which was declared on October 29, 1923, is one hundred years old. We are
happy to have a visionary leader like Atatiirk. Studies carried out in the field of higher education and
medical education are also among the revolutions called achievements of our Republic. In this article,
the positive and negative changes experienced over a hundred years in the studies initiated by Atattrk
as a cultural / university reform will be summarized. The aim of the article is to take our readers on a
journey about the history of higher education and medical education in our country and to shed light
on the future studies of all parties interested in medical education.

Through our modern medical education, which is the same age as our Republic, valuable physicians
will be trained worldwide, and our country will rise to the level of contemporary civilizations.

Wishing you many more centuries of happy reading.
Keywords: Republic, Ataturk, medical education, higher education, centenary.

GiRiS

Bu yil Turkiye Cumbhuriyetinin yiz yasinda oldu.
Cumbhuriyetin ilani ile saglam temellere sahip

yolculuga hazirlanma, yolculugun sonunda
degisimlerin olmasi  ve yeni kazanimlarin
olacagini g6z énline almak gereklidir.

alanlardan biri de tip egitimi olmustur. Bu yazida
yuzylllik slirede Ulkemizde tip editimi alaninda
yasanan degdisimler ve gelismeler hakkinda bilgi
aktarilacaktir.

Modern tip egitimimizin bir asirhk zaman dilimini
anlatmak ve anlamak icin  gergevesinin
cizilmesine ihtiya¢ vardir. Eger bu cerceveyi tip
egitiminin bir yolculugu ve bu yolculukta sahit
olduklarimizi  aktarma seklinde algilarsak,

Sorumlu yazar: Hatice Sahin

Ege Universitesi Tip Fakiiltesi Tip Egitimi Anabilim Dali, izmir,
Tarkiye

E-posta: hatice.sahin@ege.edu.tr

Basvuru tarihi: 05.02.2024 Kabul tarihi: 25.02.2024

Yuzyillik yolculuk iginde tip egitimini ele alan
resmi kaynaklar, kitaplar, yayinlar, anilar ve
sinema filmlerinin ortak &zelliginin; hekim
kimdir?, nasil hekim olunur?, tip egitiminde
degisimler nasil olmus?, ilk tip fakiltesi ne
zaman acilmig? gibi bazi sorularin sorulmasi
ve vyanit verilmesi oldugu gorulecektir
(1,2,3,4)
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Cumbhuriyetimizle yasit tip egitiminin son yuz
yilini anlayabilmek i¢in tlkenin nifus yapisindaki,
oncelikli saghk sorunlarindaki, saglik hizmet
orgutlenmesi ve insan guci planlamadaki, egitim
ve saglik politikalarindaki degisimin de dikkate
alinmasi gereklidir.

Yiizyilhin basinda lilkemizdeki durum

1900’14 yillarin  basinda Ulkemizin  durumu
degerlendirildiginde; savaslardan yorgun (Balkan,
I. Dinya ve Kurtulus savaslari), Uretken nifusunu
kaybetmis (13.6 milyon), kadin ve c¢ocuk
olumldliklerinin  yodun (bebek o6limi % 60),
enfeksiyon hastaliklari yaygin (trahom, sitma,
frengi, tifus, verem), nufusun % 80’i kirsalda
yasamakta, saglik hizmet sunumunun (koruyucu-
tedavi edici) ve yeterli hekim - saglk c¢alisaninin
olmadigi, elektrigin bile yalnizca istanbul ve
izmirin bazi semtlerinde oldugu gériilmektedir
(5,6,7). Bu kosullardaki bir Glkenin kalkinmasi ve
muasir medeniyetler seviyesine ulasmasi ancak
Mustafa Kemal Atatiirk gibi ileri gérisli ve akilli
bir lider sayesinde olacaktir.

Mustafa Kemal Atatirk’in 1919 yilinda kurtulug
micadelesini baslatacagi Samsun’a dogru yola
ciktigi Bandirma Vapurunda yaninda ug¢ (Dr.
ibrahim Tali Ongéren, Dr. Refik Saydam, Dr.
Behcet Adil Feyzioglu) hekimin bulunmasi,
hekimlerin kurtulus micadelesinde aktif rol
aldiklarinin gdstergesidir (Sekil-1) (8). Sonraki
yillarda gerek kongrelerde delege, ilk mecliste
mebus, gerekse bakan olarak goérev alan
hekimlerin olmasi  Tibbiyelinin her daim
Atatlrk’dn yaninda oldugunun kanitidir.

B

Sekil-1. Bandirma Vapuru

(https://tr.wikipedia.org/wiki/Band%C4%B1rma_Vapuru)

Kurtulus muicadelesinin basinda 23 Nisan 1920
tarihinde Turkiye Buylk Millet Meclisinin agilmasi
ile Ulkenin saghk durumu dikkate alinmis ve
Umur-1 Sihhiye ve Muavenet-i igtimaiye Vekaleti
(3 numarah Kanun; 2 Mayis 1920) kurulmustur
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(Sekil-2). Ulkenin saglik kosullarinin iyilestirilmesi
calismalari bdylece cumhuriyetin ilanindan énce
baglamistir. ik Saglk Bakani Dr. Adnan
Adivardir (Sekil-3). Saghk Bakanhgrnin ile
faaliyetleri saglik personeli ve hekimlere ydnelik
personel envanterinin ¢ikarilmasi, merkez ve

tasra saglik kurumlarinin olusturulmasi, savas
sirasinda gé¢men sorunlari, 6kslz ¢ocuklarin
ve savas yaralarinin tedavisi ile

ZLLLLVI LT

korunmasi

Sekil-2. TBMM'nin agihsi

https://www.aa.com.tr/tr/turkiye/19-mayis-1919dan-tbmmnin-
acilisina/1459496

Sekil-3. Dr. Adnan Adivar
(https://www.biyografya.com/biyografi/5844)

Cumbhuriyetin ilanindan 6nce tip egitiminde
durum degerlendirildiginde; ulkemizde ilk tip
egitimi 1827°de Tiphane-i Amire ve Cerrahhane-i
Mamure kurulmasi ile baslamistir. Bunu 1839'da
Mekteb-i  Tibbiye-i Sahane ve 1909da
Darllfinun Tip Fakilltesinde verilen egitimler
izlemigtir (Sekil-4). Tip egitiminin igerigini askeri
tip (yaralanma ve cerrahi) olusturmakta, usta
cirak temasi ile 6grenme gercgeklestiriimekte ve
6drenme  kaynaklari da  agirhkh  olarak
Fransizcadir.  Mezunlarin  istihdami  savas
gerisinde saglanmakta ve Ulkede yangin bir
saglik hizmet aginin olmadigi gérilmektedir.
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Sekil-4. Darulfinun Tip Fakiltesi

(https://www.fikriyat.com/galeri/tarih/bir-egitim-yuvasinin-tarihi-
darulfunun)

1900°’lu yillarin basinda dlinyadaki tip egitimine
bakildiginda; Abraham Flexnerin hazirladigi
rapor ile tip egitiminde degisimler olmus,
Amerikan Tip Birliginin kurulmus, Alman ekoli ile
Avrupa  Universiteleri  kurulmus,  hekimligin
toplumsal sorumlulugu adina egitime
odaklaniimis ve sertifikalandiriimasi ve denetimi
baslamistir.

Cumbhuriyetin ilani ve Tip Egitimi

Cumhuriyetimizin 29 Ekim 1923 ilan edilmesi ile
basta saglik ve egditim olmak (zere pek ¢ok

gelisme vyasanmistir (Sekil- 5). Ozellikle
Cumbhuriyetin  ilk on yilindaki calismalar
gunimize kadar uzanan kazanimlarin

olusmasini saglamigtir. Onuncu yil marsinda
karsihgini bulan bu gelismelerin tip egitimini
ilgilendiren basliklari su sekilde 6zetlenebilir.

40

Sekil-5. Cumbhuriyetin ilani

https://www.aa.com.tr/tr/turkiye/cumhuriyetin-ilani-ve-ataturkun-
cumhurbaskani-unvaniyla-ilk-konusmasi-aa-arsivi-ve-tbmm-
kayitlarinda/2021933

Cumbhuriyet dénemi ilk Saghk Bakani Dr. Refik
Saydam’dir (Sekil-6). Yurtdisindaki gbézlemleri ve
deneyimleri ile olusturdugu saglik politikasi ile
Ulkenin en (cra kosesine kadar hizmet
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goéturdlmesini hedeflemistir (2,6,9). Ancak yeterli
hekimin ve saglik ¢alisaninin olmamasi nedeniyle
o ddnemde tip egitimi veren Darilfinun
kontenjanlarinin artirimasini istemis ve Merkez
Hifzissihha Enstitist ile Hifzissihha Okulunu
acmistir (Sekil-7). Tip okuyacak o&grencilerin
barinmasi igin Ucretsiz Talebe Yurtlari agmistir.
Saglik hizmetinde koruyucu hekimlige &énem
vermis, 6zellikle sitma, verem, frengi ve trahom
gibi yaygin enfeksiyon hastaliklari ile mucadele
icin dikey saglik orgutlenmeleri (sitma savas,
verem savas gibi) kurmustur. Tedavi edici
hekimligin yerel yodnetimlerin sorumlulugunda
oldugunu belirtmis ve bu amagla tlkemizde érnek
olmasi adina Numune hastanelerinin agiimasini
saglamistir.

Sekil-6. Dr. Refik Saydam
(https://tr.wikipedia.org/wiki/Refik_Saydam)
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Sekil-7. Merkez Hifzissihha Enstitlist

(https://www.goethe.de/ins/tr/ank/prj/urs/geb/ges/hyg/trindex.htm)

1924 Anayasasina goére saglik hizmet sunumu
devletin asli gérevidir (10). Refik Saydam dénemi
olarak da adlandirilan bu slregte giinimuizde de
gecerli olan 1219 sayili Tababet ve Suabati San
atlarinin Tarzi icrasina Dair Kanun (1928), 1262
sayili Tibbi Mustahzarlar Kanunu (1928) ve 1593
sayil Umumi Hifzissihha Kanunu (1930) ile
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saglik hizmeti glglendiriimeye calisiimigtir.
Ayrica saglik memuru ve ebe okullari agiimis, asl
Uretimi ve kampanyalari baslatiimis, ilk nufus
sayimi (1928) yapilarak Ulkenin saglik envanteri
cikarilmisgtir (11). Tip egditiminin igeridi disipline
dayali hastane tabanhi 6grenme ile saglik
envanterine gore oncelikli sadlik sorunlari (kadin
ve cocuk saghgi ile enfeksiyon hastaliklari ile
mucadele) odakh olusturulmus, 6grenme hastane
tabanli ve usta ¢irak temasi ile olmus, egitimin dili
Fransizca ve Osmanlica karisik olmus ve
mezunlarin galigsabilmesi igin hikimet tabiplikleri
kurulmus, mecburi hizmet  yukimlalagu
getirilmigtir.

Universite Reformu ve Tip Egitimi

Cumhuriyetin ilanini takip eden ilk bes yilda
Dardlfinun maddi ve idari yonden 6zerkligini de
kullanarak istenen nitelik ve nicelikte mezun
verememigtir (1). Buna dikkati ¢geken uyarilar ile
kuruma bir yillik toparlanma slresi taninmistir.
1932 wyilina gelindiginde Darilfinunda  bir
degisikligin olmadigi goérulmis ve 16 Ocak
1932'de Isvicreli Egitimci Albert Malche (ilkeye
davet edilmis ve yuksekdgretime dair bir rapor
hazirlamasi istenmigtir (1). Dért buguk aylik bir
calisma sonrasinda yayinlanan ve Malche
Raporu (29 Mayis 1932) olarak isimlendirilen
metinde Ozetle ylksekdgretime dair su bilgilere
yer verilmistir (1).
e Turkce bilimsel yayinlar yeterli degildir,
e Mduderrislere ve muallimlere ddenen (Ucretler
azdir. Bu nedenle onlar yan goérevler almaya

yonelmekte, bu da o6gretimin dizeyini
disurmektedir.
e Dersler eskimis kuramsal yontemlerle
veriimektedir.
e Bu  bilgiler pratige donUstiridlmemekte,

uygulama yapilmamaktadir.

e Ogretim kadrosunun vyabanci dil bilgileri
yetersizdir. Bu ortamda gelecegin 6gdretim
Uyelerine yetistirmeye olanak yoktur.

e Kurumun Ozerkligi ve 0Odretim Uyelerinin
atanmalarinda izlenen ybéntemler dezavantaj
icermektedir.

Atatlirk Malche Raporu dikkatlice okumus ve su

degerlendirmeyi yapmistir. “Okudugumuz rapor

bir bakima glya Turkiye'de bir ali tahsil
muessesesi (yuksekodgretim kurumu) kurmak igin
nasihatleri ihtiva ediyor; halbuki hakikatte butin

Tarkiye’ de bir kiltur programinin ne olmasina,

nasil olmasina isarettir. O halde bizim igin
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istanbul Dartlfinunu’'nu ne yapalim diye bir
mesele mevcut degildir. Bizim igin, butln
Tirkiye'de nasil bir kultir plani yapalim, mesele
budur. Iste biz, yalniz ve ancak biz, mudil
(karmasik) bir mesele karsisindayiz ve onu
behemehal halletmek mecburiyetindeyiz. Bu
mesele vazih surette hallolunmadikga Istanbul
Darilfinunu’nun 1slahindan bahsetmek ayiptir,
abestir, bimanadir (manasizdir)” Bu
degerlendirme ile  Universite veya Kiltlr
Reformu’na iliskin galismalar baslatiimistir (1).

Modern Tip Egitimi

31.05.1933 tarihli ve 2252 sayih Istanbul
Dariilfinununun ilgasina ve Maarif Vekaletince
Yeni Bir Universite Kurulmasina Dair Kanun ile
Dariilfiinun bir giinde kaldirilarak yerine istanbul
Universitesi  kurulmustur. 29 Mayis 1934
tarihinde, 2467 sayili istanbul Universitesinin
Muvazene-i Umumiyeye Alinmasina Dair Kanun
kabul edilerek 1 Haziran 1934’te yururlige girmis,
bu kanunla istanbul Universitesi, Universiteyi
olusturan Fakulteler ve bunlara bagh okullar
bitceye dahil edilmis ve 2252 sayih Kanun
kaldinilmistir. istanbul Universite’'nde ilk etapta
tip, hukuk, edebiyat ve fen fakdlteleri kurulmustur
(1,12,13). Adolf Hitlerin iktidara gelmesi ile
Ulkeden kovulan Yahudi bilim adamlarinin
Ulkemize davet edilmesi ve yapilan anlagsmalar ile
istanbul  Universitesinde géreve baslamalari
yuksekdgrenimde Alman ekolUnin yerlesmesine
neden olmustur (1,2,13,14). Egitim Alman
ekoline uygun olarak blylik amfilerde
yurGtilmis, Alman o6gretim Gyeleri kendilerine
eslik eden tercimanlar vasitasi ile derslerini
Tirkge anlatmis ve ilk bir yil igcinde Turkge ders
kitabi ve vyayinlar yazmiglardir (13). Alman
Ogretim uUyelerinin disinda Dardlfinunda gérev
alan baz egitimciler ve yurt disina egitime
goénderilen kisiler de istanbul Universitesinde
egitici olarak gorev almiglardir.

Ulkemizde gocuk sagh@ ve hastaliklari alaninin

kurucusu olarak adlandirilan Prof. Dr. Albert
Eckstein (Sekil-8), Ataturk’dn de istedi ile
Tarkiye’'de  Cocuklarin ~ Durumu  raporunu

hazirlamistir (15,16). Tip egitimi icinde llkede o
zamanlar 6ncelikli olan saglik sorunlarinin ele
alindig1 ve kanita-veriye dayali bir egitim icerigi
olusturuldugu gorilmektedir. Prof. Dr. Albert
Eckstein sonraki yillarda Ankara Universitesi’'nin
kurulmasinda da emegi olan 6gretim Uyelerinden
biridir. Tip egitimi agisindan énemli olan diger bir
faaliyet de bilginin Uretilmesi ve yayginlastiriimasi
faaliyetidir. 1938 wyilinda ilk Turk Pediatri
Kongresinin diizenlenmesi buna drnektir.
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Sekil-8. Dr. Albert Eckstein

(https://tr.wikipedia.org/wiki/Albert_Eckstein)

Universite Reformu ile birlikte tip egitiminde
yasanan degisimler sdyle 6zetlenebilir; modern
anlamda tip egitimi uygulanmaya baslandi ve tip
fakultelerinin kurulmasina neden oldu. Egitimde
veriye dayali bir igerik olusturuldu, saglikh bir
toplum yaratmak egitimin hedefi olarak belirlendi,
Tarkge egitim ile 6grenmenin etkinligi artirildi, kiz
ogrenciler tip fakiltelerine kabul edildi, kongreler
ve tip dergileri ile guincel bilgiler sunuldu, Alman
hocalarin kaynak kitap Gretimi ile 6grenme
kaynaklari zenginlesti ve yurt disina génderilen
hekimler oldu ve dlinya ¢apinda Un kazandilar.

Cok Partili Doneme Gegis ve Tip Egitimi

10 Kasim 1938 yilinda Atatiirk’iin vefati ile birlikte
Universite  reformu  kapsaminda baslatilan
calismalarda aksamalar olmustur. Alman bilim
adamlari ile yapilan anlagsmalar ve yukidmlalikleri
yeterince takip edilememis, Ogretim Uyeleri
arasindaki catismalar ve Il. Dinya Savasinin
sona ermesiyle birlikte Almanya’ya dénmusler, tip
editimi  ve  saghk  hizmetinin  verilecegi
hastanelerin yapimi aksamis ve ismet inéni’niin

Cumhurbagkani olmasi ile farkli bir dénem
baglamistir.

Cumbhuriyetin  ilani  ile baslayan kalkinma
hedeflerini gerceklestirme ve tim dinyayi

etkileyen savas ulkemizde de siki ekonomik
tedbirlerin alinmasina neden olmustur. ikinci
Dunya Savasinin sona ermesi ile Amerika
Birlesik Devletleri tarafindan Avrupa’yi
kalkindirma amaciyla Marshal Plani ortaya
konmustur (17,18). Ismet In6ni de bu plandan
yararlanmak istemistir. Marshal Planindan
yararlanmada demokratiklesme ve c¢ok partili
déneme gegilmesi kosulu ile Ulkemizde 1944
yihinda ikinci bir partinin kurulmasi ve 1946
segimleri ile de c¢ok partili déneme gegis
yasanmistir. 1946 secimlerinde iktidara gelen
Adnan Menderes ve ekibi Marshal plani geregdi

Ulkemize gelen yardimi tarimsal alanda
kalkinmada kullanmis ve Ulke tarihinden
benzersiz bir refahin yasanmasina neden
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olmustur. Bu dénemde Saglik Bakani olan Dr.
Behget Uz (Sekil-9) ile saglik hizmet sunumu ve
tip egitimi icin de yeni bir dénem baslamistir
(6,19,20). Nufus hareketliligi yasanmis ve kente
gOcler baslamistir. Hekim sayisindaki artis yeterli
gorulmus ve saglik hizmetinin sunum politikasi
degistirilmistir. Ulkemizde ilk kez uzmanlik egitimi
Behget Uz ddneminde baslamistir. Hekimlerin
istihdaminda hikimet tabiplikleri yerine saglik
merkezi yapisi getiriimis, kdy ebesi, kdy saglik
memuru uygulamasi baslatiimistir. Tedavi edici
saghk hizmeti yerel yonetimlerden alinmis ve
devletin asli goérevlerinden biri olarak kabul
edilmis, devlet hastaneleri ismi ile yeni saglik
kuruluglari  agllmaya  baslanmistir.  Salgin
hastaliklarin dnceki yillardaki ¢abalar ile kontrol
altina alinmasi ile birlikte dikey 6rgltlenmelerin
bir kismi kapatiimistir. Yeni Universiteler ve tip
fakllteleri kurulmus, Alman bilim adamlar
sayesinde yetisen ve yurt disinda egitim alan
Ogretim Qyeleri tip egditimi icinde yer almistir.
1946 yilinda 4936 sayili Universiteler Kanunu
kabul edilmis ve ylksekdgretim alanini ele alan
bir mevzuat yasama gegirilmistir (21,22). Bu
kanun ile Egitim Bakanhdina ylksekodgretim
alaninda genis yetki verilmis ve Universitelere
Ozerklik olarak adlandirilan Universite
yonetiminde kurullarin etkili oldugu bir dénem
baslamistir. 1952 yilinda Tirk Tabipleri Birligi'nin
kurulmasi tip egitiminin kurumsallagmasi ve
hekimlerin 6rgitlenmesi bakimindan énemli bir
adimdir. Bu dénemde ilk kez 10 yillik saglik plani
yapilmis ve planli dénem baslamistir. Yine tedavi
ve ila¢c temini amaciyla Saglik ve Sosyal
Hizmetler Kurumu bu dénemde kurulmustur.
Ulkemiz yedi bdlgeye ayrilmis ve her bélgede tip
faklltelerinin -~ kurulmasi  hedeflenmistir.  Tip
faklltelerinde icerik olarak Ulkenin oncelikli
sorunlari yer almig, egitim hastane tabanli ve
usta girak usull kullanilarak verilmistir. Marshal
planinin diger bir yansimasi da egitim ekollne
olmus, dzellikle Orta Dogu Teknik Universitesinin
kurulmasi ve egitime baglamasi ile
yuksekogretimde Amerikan ekollindn uygulandigi
bir donem baslamistir.

Sekil-9. Dr. Behget Uz
(https://tr.wikipedia.org/wiki/Beh%C3%A7et_Uz)
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intilaller ve Tip Egitimi

1950 segimlerinde yine iktidara gelen Adnan
Menderes hukumetinin kontrol ve baski odakli
yonetim anlayisi basta tip fakiltesi 6gretim
Uyeleri olmak Uzere Ogretim JQyeleri ve
Universiteler icinde huzursuzluga neden olmustur.
Takip eden zamanda 1960 ihtilali olmus ve
sonrasinda Ogretim  Uyelerinin  destegi ile
olusturulan 1961 Anayasasi Ulke tarihimizde
yuksekogretim adina en 6zgurlik¢l doénemi
baglatmigtir. Tim darbe ddnemlerinde oldugu
gibi 1960 ihtilali de 147’likler denen bir grup
ogretim dyesinin Universiteden doénusi
olmaksizin uzaklastirimasina neden olmustur
(23). Tip egitimi adina ciddi bir egitici kaybinin

yasandi§i bu doénemde Saglik Bakanhdrnda
Mustesar olan Dr. Nusret Fisek'in (Sekil-10)
emekleri ile 224 sayih Saglk Hizmetlerinin

Sosyallestiriimesi Hakkinda Kanun c¢ikariimigtir.
Bu kanun ile Ulkemizde entegre, kapsayici bir
saglik hizmetinin sunulmasi hedeflenmistir. Bu
hizmet sunumu igin vyetistirilecek 6grencilerin
egitimlerinin  de kirsal hekimlik staji ile
desteklenmesi planlanmis ve uygulanmistir (6).
Yine bu dénemde saglik hizmetleri Bes Yillik
Kalkinma Planlarinda yer almigtir.

Sekil-10. Dr. Nusret Fisek

(https:/mww.istabip.org.tr/412-prof-dr-nusret-fiekin-yaam-oeykuesue-.html)

Nusret Fisek Doénemi olarak adlandirilan bu
dénemde tip egitimi; Egitim arastirma bdlgelerinin
tesisi ile tolum icinde verilmeye baslanmis, yeni
tip fakilteleri acilmig, egitimin icerigi Ulkenin
oncelikli saglik sorunlari olmustur. Saghk ocaklari
ve saglik evleri aciimistir. Saglik ekibi kavraminin
ilk kez dile getirildigi bir ddnemdir. Egiticilerin tam
gun esasina gore ¢alismasi benimsenmistir. Yine
bu dénemde 1973 yilinda 4936 sayili kanun
kaldiriimis ve 1750 sayili Universiteler Kanunu ile
Ulkemizdeki ylUksekdgretim yeni bir mevzuatla
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yonetilir hale gelmistir (24). Ancak bu kanunun
bazi maddeleri 1975 yilinda iptal edilmistir.

1980 ihtilali ile Ulkemizde yeni bir ddnem
baslamis ve bu doénemin ylksekogretime,
dolayisi ile tip egitimine etkileri ortaya ¢ikmistir.
intilal sonrasi ddénemde tam gin yasasi
yarurlikten kaldirilmig, devlet saglik hizmet
sunumundan cekilmis, saghk sigortasi
olmayanlar igin yesil kart uygulamasi baslatiimis,
liberal politikalarin etkisi ile tip fakdltesi
sayllarinda artis yasanmig, saglik hizmet
sunumunda 6zellestirme politikalari uygulanmaya
baslamis ve saglik reformlari kavrami hayatimiza
girmistir. Saghk Bakanlari (23 yilda 19 bakan) ve
politikalari sikhkla degismistir. Yiksekogretimde
yeni bir dlzenlemenin gerekli oldugunu
savunanlar, eski sisteme iligkin su sorunlari 6ne
cikarmiglardir (22):

e Secime dayanan  yonetim  &zerkliginin
istenildigi gibi islememistir,
e Tasra Universitelerine ogretim ayesi

bulunamamaktadir,
e Genel dlizenleme ve esgldim eksikligi vardir,

e Egitim, arastirma ve yayinlarda etkin ve nesnel
bir denetim s6z konusu degildir.

Bu gerekgelere dayanarak 6 Kasim 1981 tarihli
2547 sayih  Yuksekdgretim  Kanunu ile
Yiksekdgretim  Kurulu (YOK) kurulmus ve
Ulkemizde halen gegerli olan yuksekdgretim
mevzuati igler hale gelmigtir (25).

1982 Anayasasr’’nda “Devlet, herkesin hayatini,
beden ve ruh saghdi icinde sdrdirmesini
saglamak; insan ve madde gucunde tasarruf ve
verimi  artirarak, isbirligini  gerceklestirmek
amaciyla saglik kuruluslarini tek elden planlayip
hizmet vermesini diuzenler. Devlet, bu gérevini
kamu ve Ozel kesimlerdeki saglik ve sosyal
kurumlarindan yararlanarak, onlari denetleyerek
yerine getirir. Saghk hizmetlerinin yaygin bir
sekilde vyerine getiriimesi icin kanunla genel
saglik sigortasi kurulabilir’ denmektedir (26).
Bdylece devlet saglik hizmeti sunumundan elini
cekmekte, hizmetleri 6zellestirmekte ve verilen
hizmeti denetler duruma gelmektedir.
Anayasadaki bu vurgu ile degisen saglk hizmet
sunumu hizmet iginde yer alacak hekimlerin
egitimine de yansiyacaktir.

Milenyum ve Tip Egitimi

1980 ihtilali ile 6ncesinde oldugu gibi “1402’lik
hocalar” olarak adlandirilan 6gretim Gyeleri
Universitelerden uzaklastiriimis ve tibbiye yine
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ciddi bir egitici kaybina ugramistir (27). 1980-
2000 wyillari arasinda Ulkemizde dunyadaki
gelismelere paralel olarak degisimlerin yasandigi
gorlimektedir. Bunlar kisaca 6zetlenecek olursa;

» Dinyadaki degisimlerle paralel mifredat ve
sinav  sistemlerini degistirme galismalari
yapiimis,

+ Egitim programinda kurul-komite vyapisi ile
entegre 6grenmeye gegilmis,

* Mecburi hizmet uygulamasi tekrar glindeme
getirilmis,

+ 1987 yilindan itibaren Tipta uzmanlk sinavi
uygulamasi getirimis ve OSYM vasitasi ile
yapilir hale gelmis, TUS sinavini bypass eden
yurtdisi baglangicli uzmanlik egitimleri verilmis
ve hayatimiza TUS dershaneleri gergegi
girmis,

+ 1998 yilinda ilki Ege Universitesi Tip Fakiiltesinde
olmak Uzere Tip Egitimi Anabilim dallar kurulmus
ve Tip Egitimi Kongreleri ile Glkemizde verilen tip
egitimi konusulur hale gelmistir.

Milenyum ile Dbirlikte liberal politikalarin

ulkemizdeki saglik sistemi ve saglik politikalarinin

Uzerindeki etkisi daha fazla hissedilir hale
gelmistir. Saglikta dondsim politikalari
uygulanmaya baslanmig, baglantii  olarak

Ozellestirmeler ve birinci basamak saglik hizmet
sunumu  degismisti.  Onceki  dénemlerde
mezunlarin %80’i saglik ocaklarinda galisirken,
saglik politikalarinin degisimi ile mezunlarin %
60’1 devlet hastaneleri acil serviste istihdam edilir
hale gelmistir. Tek basina mezunlarin istihdam
Ozelliklerinin -~ degismesi  bile tip fakultesi
egditimlerinin icerik ve uygulamasinda degisimlere
neden olmustur. Aile hekimligi uygulamasi ile 224
sayili kanunla getirilen dar alanda kapsayici ve
entegre saglik hizmeti sunumu pargalanmis,
koruyucu saglik hizmetleri 6telenmis ve tedavi
edici hizmet 6n plana ¢ikmistir. Bu durum da tip
egitiminin egitim arastirma bdlgelerinde-toplum

icinde  uygulanmasinin  kaldiriimasina, tip
egitiminin  hastanelere sikistirlmasina neden
olmustur. Saghk Bakanligr'nda projeler
déneminin  baslamasi ile birlikte koruma
programlari  baslatiimig, her bir koruma
programinin tek basina hedefleri ve uygulanmasi
tip egitiminde hizmet sunumunun entegre
anlatiimasini engellemisgtir.

2010°lu  yillarin  basinda Saghk Bakanhgi

tarafindan hekim isgicli planlamasi konusunda
calisma baglatiimasina ragmen halen rasyonel
bir planlama séz konusu degildir. insan giici
planlamasinin olmamasi nedeniyle Ulkemizin
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hekim ihtiyaci ve hangi alanda ve kurumda
calisacagina iliskin kararlar rasyonel zeminden
uzaktir. Bu durumun tip egitimine yansiyan etkisi
ise politik nedenlerle ilgelere bile tip fakultelerinin
acilimasi, &grencisi olmayan tip fakultelerinin
olmasi, tip fakiltelerine fazla sayida o6grenci
kabul edilmesi, yurtdisindan uluslararasi 6grenci
kabul ile gorullr hale gelmigtir.

izlenen hikimet  politikalart  ve  hasta
memnuniyeti odakli saglik hizmetinin sonucu
olarak basta hekimler olmak Uzere saglkta siddet
olgularinin yasanmasi tip egitimi ve uzmanhk
alanlari tercihinin degismesine neden olmustur.
Saglik hizmetindeki defansif tip uygulamalari
nedeniyle tip egitimi ve uzmanlik egitiminde
ogrenilenlerin uygulanmasini olumsuz
etkilemektedir. Kisacasi ulkemizde benimsenen
politikalar nedeniyle hekimlik meslegi
degersizlestiriimis, kazanglari egitimlerinin agirlik
ve suresi ile baglantili bigimde iyilestirilememis ve
gen¢ mezunlarin yurtdisina goéglerine neden
olmustur.

2011  wyilindan itibaren uygulanan saglikta
performans uygulamasi hekimlerin yasam boyu
0grenme ve  slrekli mesleksel gelisim
etkinliklerini olumsuz etkilemis, hekimligi sirekli
hasta hizmeti igine sikistirmistir.

Ylzyillik surede; Ulkemizde baylk umutlarla
acilan tip fakiltesi sayisi 128’e ¢ikmis, Tirkge tip
egitiminin  verilmesinin degderi anlasilamamis
ingilizce egitim veren ve hastanesi olmayan tip
fakdlteleri kurulmus, kabul edilecek 6grenci sayisi
ulkenin gereksinimlerine ve fakultelerin
olanaklarina goére belilenmemis, toplum iginde
tip  egitiminden vazgecilmig, pandemi ve
depremler gibi olagandigi nedenlerle tip egitimine
ara verilmis ve online tip egditimi kavrami ile
tanismamiza vesile olmustur.

Bu olumsuzluklara ragmen ulkemizde son yirmi
yilda tip egitiminin daha iyi verilmesi igin cabalar
da vardir. Bunlardan bir kismi asagida
Ozetlenmistir;

* Tip Dekanlari Konseyinin kurulmasi,

* Ulusal Cekirdek egitim  programlarinin
olusturulmasi ve yillar iginde guincellenmesi,

« Tip egitimi programlarinin akredite ve re
akredite edilmesi,

» Tip egitimi mufredatlarinda igerik ulusal ¢ekirdek
egitim  programina gore  guncellemelerin
yapilmasi ve igeriginin entegre edilmesi,

+ Manken, maket, dijital olanaklar ile 6grenme
kaynaklarinda cesitliligin saglanmasi,
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* Mezunlarin tip disi donanim kazanmasi igin
egitim programinda davranigsal, sosyal ve
beseri bilim bagsliklarinin bulunmasi.

Son So6z
Cumbhuriyetimizin  ilk  asrinda  Ulkemizdeki
yuksekogretim ve  tip  egitimine iligkin

yolculugumuz bazi duygularimizi uyandirdi. Bu
duygulari  Cumhuriyetin  egitim ve saglik
alanindaki kazanimlari 1s1§inda SWOT ile analiz
ettigimizde asagidaki saptamalari  yapmak
muUmkuandur.

Cumhuriyetimiz 6zellikle ilk on yilda belirlenen
hedefler, hissedilen aidiyet duygusu, ulusal biling
ve yapilan calismalar ile ¢ok saglam temellere

sahiptir.  Hekimler ise kurtulus savasinin
basindan itibaren bu ulusun en duyarh ve
caliskan  kesimini  olusturmaktadir.  Bdyle

entelektlel kapasitesi yiuksek bir kesime sahip
olmak bir ulusun en buylk zenginligidir.
Cumhuriyetin ilk yillarinda ulkenin
gereksinimlerinden vyola cikilarak c¢ikarilan ve
halen ydurirlikte olan yasalarin varhdi atilan
temellerin saglamliginin ve akilciiginin  kaniti

niteligindedir. YUz yil énce temelleri atilan
modern tip egitimi programlarimizin igerigi,
Ulkemizin oncelikli saghk sorunlarina

odaklanmistir ve ginimuizde de bu anlayisin
devami niteliginde Ulusal Cekirdek Egitim
Programlari hazirlanmakta ve kullaniimaktadir.
Ulkemizdeki tip egitimi ve tip uygulamalari
dinyadaki gelismeleri yakindan takip etmektedir.
Baslarda oldugu gibi tip fakultelerini tercih eden
odrenciler Ulkemizdeki en basarili 6drenciler
arasinda yer almaktadir. Tip egitiminin yiz yillik
yolculugunda bu konular ile gurur verici
gelismelerdir.

Ancak gunlik iglerimiz icinde akademisyenler
basta olmak Uzere egitim, sadlik ve tip egitimi
tarihimizi bilmemek, tarihimize 6nemli katkilari

Kaynaklar

olan gahsiyetleri ve calismalarindan haberdar
olmamak, 6zel yasam ve/veya Ulke gindeminin
icinde kaybolmak, tip faklltesini tercihte puan
bazli yerlestirme nedeniyle mesleki aidiyet
duygusu zayif olan &grencilerin yerlestiriimesi,
bilgi Uretiminin hizi, bilgi ydki ve c¢alisma
aliskanliklarinin  uygunsuzlugu nedeniyle tip
egitiminde basarisizlik gibi zayif yénlerimizin
oldugunun da farkinda olunmalidir.

Oysa Cumhuriyet doénemi yilksekdgretim/tip
egitimi tarihimize iligkin yolculuk bizlere Dinya
capinda yarisabilecek bir tarihsel birikimimiz
oldugunu goéstermistir. Tip egitim programlarimizi
glncelleme calismalari ile
zenginlestirebilecegimizi, hekim olmanin onur ve
gururunu hatirlatacak mentorlarimiz, rol
modellerimiz ile birlikte olmanin mesleki aidiyet
duygumuzu guglendirecedini, kisacasi egitim ve
saghk alanindaki Cumhuriyetin kazanimlar ile
zayIf olan yonlerimizi gl¢lendirebiliriz.
Gunimuzde liberal politikalarin bireyi pek g¢ok
konuda sikistirdigi, yalnizlastirdigi ve kendi igine
hapsettigi, hekimlik meslegine yonelik aidiyetimizi
olumsuz etkileyen ekonomik ve politik tehditlerin
oldugu, saglik hizmeti sunulan ortamlarin siddete
aclk oldugu ve hekimlerin 6rgutlenmede zayif
oldugu gercegi de 6nimuizde asmamiz gereken
tehditler olarak durmaktadir.

Ulusal Gekirdek Programi 2020’nin birinci bolimdu
tim tp faklltesi mezunlarinin  egitim ile
kazanmasi gereken vyetkinlik ve yeterlikleri
tanimlamaktadir. Tanimlanan yetkinliklerden biri
de saghk savunuculugudur. Saglhk savunuculugu

yetkinligini ancak udlke tarihimizi bilerek ve
Cumbhuriyetimizin kazanimlarini yasatarak
kazanabiliriz.
Gelecegin hekimleri igin rehber, Cumhuriyet
rejimi ve Atatirk’'in bize emanet ettigi
devrimleridir.
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Ege tip fakiiltesi morfoloji kursusiinden histoloji ve embriyoloji anabilim dalina,
bilime ve egitime adanmig bir hayat; Prof. Dr. Meral Baka

From ege school of medicine, department of morphology to the department of
histology and embryology, a life dedicated to science and education;
Prof. Dr. Meral Baka

Yigit Uyanikgil*?
! Ege Universitesi Tip Fakilltesi Histoloji ve Embriyoloji Anabilim Dali, izmir, Tirkiye
2 Prof. Dr. Meral BAKA’'nin Doktora Ogrencisi

0oz

Platon'un M.O. 4.yiizyillda Atina yakinlarinda “Akademeia” adi verilen zeytinlikte matematik, doga
bilimleri ve yénetim bigimi gibi gesitli konularda 6grencilerine dersler vermistir. Modern Universitenin
babasi ise 19.yy baslarinda Wilhelm von Humboldt (1767-1835) olup arastirma ve egitimin bir arada
oldugu akademik yapiylr sekillendirmistir. Akademisyenden beklenen karakter Ozellikleri durust,
algakgoniilll, caliskan, fedakar, vizyon sahibi, takim ruhu tasimasi, toleransli olmasi ve evrensellige
inanmasidir. Bu biyografik yazi, 21.01.2024 tarihinde yasamini yitiren, bir cimle 6nce bahsedilen
niteliklere sahip idealist bir bilim insani, histoloji laboratuvarinda histoteknik modifikasyonlara 6nem
veren, dogru bildigini sdéylemekten g¢ekinmeyen, ailesine ve 6grencilerine diskinligi ile her zaman
ornek bir profil ¢izen Prof. Dr. Meral Baka'yl anmak igin yazilmistir.

Anahtar Sozciikler: Ege Tip Morfoloji, Ege Tip Histoloji ve Embriyoloji, Prof. Dr. Meral Baka.

ABSTRACT

In the 4" century BC, Platon gave lectures to his students on various subjects such as mathematics,
natural sciences and the form of government in an olive grove called “Akademeia” near Athens. The
father of the modern university was Wilhelm von Humboldt (1767-1835) in the early 19" century, who
shaped the academic structure in which research and education were combined. Character traits
expected of an academic are honesty, humility, hard work, altruism, vision, team spirit, tolerance and
belief in universality. This biographical article was written to commemorate Prof. Dr. Meral Baka, who
died on 21.01.2024, who was an idealist scientist with the qualities mentioned a sentence ago, who
gave importance to histotechnical modifications in the histology laboratory, who did not hesitate to say
what she knew right, and who always drew an exemplary profile with her fondness for her family and
students.

Keywords: Ege Morphology, Ege Histology and Embryology, Prof. Dr. Meral Baka.

Ege Universitesi Tip Fakiiltesi Morfoloji
Kiirsiisuiniin Kisa Tarihi

Ege Universitesi Tip Fakiiltesi 20 Mayis 1955

yilinda  kurulmustur. Ege Universitesi Tip
Fakiiltesi Morfoloji Anabilim Dali Kurucu Ogretim
Uyesi olarak Prof. Dr. ismail Ulutas
goreviendirilmigtir. Dr. ismail Ulutag'in ilk
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asistanlari Dr. Saim Falakali, Dr. Fuat Yasa, Dr.
Vahit ince, Dr. Erdogan Cireli'dir. 1958 yilinda Dr.
Tark Gunbay, Dr. Yimaz S$Senylmaz; 1959
yilinda Dr. ismet Koktirk ve 1960 yilinda Dr.
iiIhan Kerse Bilyilikézer kirsiide gdreve
baslamiglardir.


https://orcid.org/0000-0002-4016-0522

istanbul ve Ankara Tip Fakiiltelerinde Anatomi ve
Histoloji- Embriyoloji ayri anabilim dallar olarak
kurulmus ve faaliyet gostermistir. 4 Kasim 1981
tarih ve 2547 sayili Yiksek Ogretim Kanunu ile
diger Universitelerdeki 6zerklik ortadan kalkmig
Histoloji-Embriyoloji ve Anatomi Anabilim Dallari
“Morfoloji” adi altinda tek bir kirsi haline
gelmiglerdir. Ege Universitesi Morfoloji Kiirsuisii
bu 12 yil slrecek suregten etkilenmemistir. Fakat
Universitelerarasi  Kurul, 24.05.1993 tarihinde
Histoloji-Embriyoloji ile Anatomi Bilim Dallarinin
ayri anabilim dallari olarak ayrilmasi kararini
almistir.  29.09.1993 tarihinde vyapilan Ege
Universitesi Morfoloji Anabilim Dali Akademik
Kurulunda YOK'ten gelen yaziya istinaden
Histoloji-Embriyoloji ve Anatomi olarak iki ayri
anabilim dali olarak faaliyette bulunmalari
kararini almisgtir (Sekil-1). Anatomi Anabilim Dali

Prof. Dr. Yilmaz S$enylmaz, Prof. Dr. Saim
Falakali, Prof. Dr. Tomris Ozgir ve Dog. Dr.
Lokman Oztiirk ile devam ederken, Histoloji ve
Embriyoloji Anabilim Dalina ise Prof. Dr. ismet
Koktirk, Prof. Dr. Erdogan Cireli, Do¢. Dr. Mine
Yurtseven, Yard. Dog. Dr. Meral Baka ve Yard.
Dog. Dr. Aysegul Uysal 6gretim Uyesi olarak
atanmisglar ve kurucu kadroyu olusturmuslardir
(Sekil-2). Ege Universitesi Tip Fakdiltesi Histoloji

ve Embriyoloji Anabilim Dali, kurulus ve
yapllanma calismalarina ilk olarak EUTF
hastanesi zemin katta bulunan Odyoviziel

Merkezde (simdiki EMEDA) bagladi. Isik ve
Elektron Mikroskop Laboratuvarlari olusturulmus
yogun bir sekilde bilimsel arastirmalar ve yeni ve
kapsamli egitim programlarinin olusturulmasi
sureci baglamistir (1, 2).

Prof. Dr. ismet
KOKTURK

Prof. Dr. Erdogan
CiRELI

Prof. Dr. Mine
ERTEM YURTSEVEN

Prof. Dr. Meral
BAKA

Prof. Dr. Aysegiil
UYSAL

Sekil-1. A. Ege Universitesi Tip Fakiiltesi Morfoloji AD. kadrosu (1992) B. Histoloji - Embriyoloji ve Anatomi olarak
ayrilma sonrasi eski Odyoviziiel Merkez (simdiki EMEDA) toplanti salonunda yilbasi kutlamasi (28.12.1993). Alt
Sira Histoloji ve Embriyoloji Anabilim Dali Kurucu Ogretim Uyeleri.
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Sekil-2.A. Histoloji ve Embriyoloji A.D. Ogretim Uyesi Kadrosu (2014). Soldan sagda alt sira Prof. Dr. Aysegiil
Uysal, Prof. Dr. Mine Yurtseven (Emekli), Prof. Dr. Meral Baka. Soldan sada orta sira Dog. Dr. Yigit Uyanikgil,
Yard. Dog. Dr. Ozlem Yilmaz, Prof. Dr. Altug Yavasoglu. Soldan sada Ust sira: Dog. Dr. Utku Ates, Prof. Dr.
Giilperi Oktem, Prof. Dr. Hiiseyin Aktug B. Prof. Dr. Meral BAKA (iniversite akademik agilis téreni sonrasi (2015).
C) Prof. Dr. Meral Baka’nin son dersinde Histoloji ve Embriyoloji Anabilim Dali akademik, idari personelleri ile
doénemin Tip Fakdltesi Dekan Yardimcisi Prof. Dr. Righan Sert6z'in hocamiza sirpriz ziyaretinden bir kare

(16.01.2020)

Prof. Dr. Meral Baka’nin Hayati

Prof. Dr. Meral Baka, 20 Ocak 1953 Mugla- Ula
dogumliudur. ikdgrenimini Ula Atatlirk
ilkokulunda (1959-1964) orta ddrenimini de Ula
Ortaokulunda (1964-1967) tamamlamistir. Yatili
olarak Mugla Ogretmen Lisesi (1967-1970) ve
izmir Buca Egitim Enstitisii  Matematik
Boliminden 26.07.1974 tarihinde mezun olup
Matematik 6gretmeni olarak atanmistir. Bir yil
Ankara Sincan Lisesi, bir yil da Ula Lisesinde
o6gretmeni olarak gdrev yapmistir. 1976 yilinda
Ege Universitesi Tip Fakiltesini kazanmistir.
22.03.1983 tarihinde “Florance Nightingale’nin
Hayatr” konulu tez calismasi ile “Tip Doktoru”
unvanini kazanmigtir. Mezuniyet sonrasi mecburi
hizmetini Kitahya Seyit Omer Dispanserinde
(1983-1985) tamamlayan hocamiz 19.04.1985
tarihinde 5 ay izmir Tepecik SSK Hastanesinde
calismistir. Ege Universitesi Temel Tip Bilimleri
Morfoloji Anabilim dalinda agilan Arastirma
Gorevlisi kadro sinavini kazanarak 31.10.1985
tarihinde  akademik  hayatina  baslamigtir.
19.10.1988 tarihinde yapilan ihtisas sinavinda
basari gOstererek Anatomi konusunda
Mutehassis (Uzman) unvanini almigtir. Anatomi
uzmanhk tezi konusu “Rattus albinuslarda
subdiaphragmatic Truncal bilateral vagotomy'den
sonra midenin degisik béliimlerindeki myelinli
halkalarin dagihmr” dir.

Morfoloji Anabilim dallarinin ayrilmasi ile iliskili
YOK yasasinin tanidigi imkan ile 4.09.1991 de
Histoloji ve Embriyoloji uzmanlik sinavina girmis
ve “Rattus albinuslara uygulanan
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subdiaphragmatic truncal bilateral vagotomynin
karacigerin glikojeni ve yapisi (zerine etkisi’
isimli tez calismasi ile basarih olmustur. Dr.
BAKA, 02.03.1992 tarihinde Yardimci Dogent,
16.05.2000 tarihinde Dogent 22.09.2004 tarihinde
ise Profesor kadrosuna atanmistir. Tip egitimine
ve 6grencilerine oldukga 6nem veren Dr. BAKA
kirstdeki asistanlarla da yakindan ilgilenmis su
an anabilim dalinda gérev yapan 2.kusak 6gretim
Uyelerinin tez ve akademik yayinlarina katkida
bulunmustur (Sekil-3). Yine Ege Tip Fakultesine
06zgl bir model olan AEP’e (Arastirmaci Egitimi
Programi), OCM'lere (Ozel Calisma Modiilleri)
O0zel 6nem gostermis tip faklltesi dgrencileri ile
birlikte kiguk grup egitimlerini emekli oldugu
20.01.2020 tarihe kadar basar ile strdirmusttr
(Sekil-4).  Histoloji  laboratuvarinda  mesai
icerisinde en az 2 saat gecirmis, uzmanlar,
asistanlar ve farkli égrenci gruplar ile bire bir
calismistir. Ozel galisma konular olarak sinir
sistemi histolojisi, noérotoksisite, karaciger ve
gastrointestinal sistem histoloji ve embriyolojisi, i¢
kulak histoloji ve embriyolojisidir.  Deney
hayvanlari galismalari ile Ege Universitesi Cocuk
Saghgr ve Hastaliklari Yenidogan Bilim Dali
Odretim Uyeleri ile pek c¢ok yuksek atif alan
makaleler yayimlamis ve c¢ok sayida bilimsel
oduller almistir. 2006-2012 vyillari arasinda Ege
Universitesi Hayvan Etigi Kurulu Uyeliginde
bulunan Dr. BAKA deney hayvani kurslarinda
Ege Universitesi ve farkli Universitelerden pek
cok akademisyene teorik ve pratik egitim
vermistir. Ege Universitesi Saghk Bilimleri
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Enstitistiinde Sinirbilim Anabilim Dalinin da
kurucu 6gretim Uyelerinden olan hocamiz 2014’te
kurulan Ege Universitesi Kordon kani, Hicre-
Doku UAM Yénetim Kurulu Uyesi olarak gérev
yapmistir. Dr. BAKA ¢ok sayida TUBITAK
projesinde arastirmaci, BAP projelerinde ise
yurGticl ve arastirmaci olarak bulunmustur. 3
yuksek lisans, 1 doktora ve 1 Tipta Uzmanlik
odrencisini  akademik  hayata  kazandiran
hocamizin uluslararasi indekslerde taranan ¢ok
sayida makalesi, uluslararasi ve ulusal kitap
bolimleri ve editoérligind yaptigi  kitaplari
mevcuttur.

Ege Universitesi tip, dis hekimligi, hemsirelik
lisans O&drencileri ve pek c¢ok lisansUstu
ogrencisinin  yetismesinde  6nemli  katkilar
saglayan kiymetli hocamiz 21.01.2024 tarihinde
aramizdan ayriimistir.

Prof. Dr. Meral BAKA Secilmis Eserleri
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EGE TIP DERGISI
Yazar Bilgi Formu

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin resmi yayin organi olup (¢ ayda bir yayimlanir ve
Mart, Haziran, Eylil ve Aralik aylarinda olmak Uzere, dort sayi ile bir cilt tamamlanir. Dergi tim tip
alaniyla ilgili giincel, nitelikli ve 6zgiin galismalari yayimlamayi amaclamaktadir.

Dergi sayfasina yiklenmis olan basvurular dergi editéri veya onun belirlemis oldugu bir alan editori
tarafinda 6n degerlendirmeye tabi tutulur. On degerlendirme sirecinde, uygun bulunan yazilar
degerlendirme asamasina gegirilirken, yayin kosullarina uymayan yazilar dizeltilmek Gzere sorumliu
yazara geri gonderilebilir, bicimce diizenlenebilir veya reddedilebilir. Dederlendirme asamasinda edit6r
ya da alan editérl, yaziyr uygun gordigi danigsmanlara (hakemlere) incelenmek (zere gonderir.
Hakemlik sureci cift kér olarak yirutilmektedir. Gerekli durumlarda, hakem ve editor gorisleri
dogrultusunda sorumlu yazardan dizeltme/dizenleme yapmasi istenebilir. Yazardan dizeltme
istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu dizeltmelerin en ge¢ 21 giun icinde
tamamlanip dergiye gdnderilmesi gereklidir. Sorumlu yazara yazinin kabul veya reddedildigine dair
bilgi verilir.

Dergide yayimlanmasi kabul edilse de edilmese de sisteme ylklenmis olan dosyalar arsivlenirler.

Ek Sayi: Ege Tip Dergisi, talep olmasi durumunda Ek Sayi cikartir. Ek Sayida yer alacak olan
yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editérii ve yayin kurulunca kontrol edilir. Yazi dili ingilizcedir. Yilda 2
kez elektronik olarak yayinlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi icin herhangi bir icret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonilli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna gdre yazarlar ve okurlar; uygun bigimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler icin Turk Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak yuklenmesi
zorunludur.

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu’nun (International Committee of Medical
Journal Editors) standartlarini uygulamayi kabul etmistir. Yazarlar “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)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Uyelerinin goruslerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak Uzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari arln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.


http://www.icmje.org/
http://www.icmje.org/
http://www.icjme.org/
http://www.nap.edu/catalog/5140.html
http://icmje.org/conflicts-of-interest/
http://egetipdergisi.com.tr/
http://egetipdergisi.com.tr/tr/

Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2" ed.
New York: Academic Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
Nurs [serial on the Internet] 2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

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-pain.org

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.
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Basvuruda Yiiklenecek Belgeler
- OnYaz
- Ana Metin
- Yayin Hakki Devir Formu
- Yazar Katki Formu
- Gikar Catismasi Formu
- Sekil(ler)

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.

Editor Yazismalan

Ege Universitesi Tip Fakiiltesi Yayin Biirosu
Bornova, 35100, Izmir, Tlrkiye

Tel : +90 232 3903103 / 232 3903186
E-mail : egedergisi35@gmail.com
Website : egetipdergisi.com.tr/
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following order: *,1, 1, §, T
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All illustrations (including line drawings and photographs) are classified as figures. Figures must be
added to the system as separate files (.jpg, .png, .tif etc., at least 300 dpi resolution). Figures should
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Figure Legends
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Measurements and Abbreviations

All measurements must be given in metric system (Systeme International d'Unités, Sl). Example:
mg/kg, pg/kg, mL, mL/kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and measurements should
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