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Research Article | Arastirma Makalesi

THE EVALUATION OF IODINE LEVELS IN URINE AND NUTRITION IN
PREGNANT WOMEN ACCORDING TO TRIMESTER

GEBE KADINLARDA TRIMESTERLERE GORE IDRARDA iYOT DUZEYLERI VE BESLENME

DURUMLARININ DEGERLENDIRILMESI

@ Rabiye Akin Isik?", @Kamile Marakoglu?

1Department of Obstetrics and Gynecologic Nursing, Faculty of Nursing, Hacettepe University, Ankara, Tirkiye. 2Department of Family Medicine, Faculty

of Medicine, Selcuk University, Konya, Turkiye.
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ABSTRACT

Objective: lodine deficiency is a major health problem globally that
seriously affects pregnant women and children. The aim of this
study was to evaluate urinary iodine levels in pregnant women
living in the province of Konya according to trimester.

Methods: A total of 395 pregnant women aged between 15-49,
with gestational periods of 1 to 40 weeks were included in the
study. A questionnaire prepared by the researchers, with a total of
54 questions, was used to determine the socio-demographic,
obstetric, and iodized salt nutritional characteristics of the
participants.

Results: The overall median urinary iodine levels were 91.90 pg/L.
The mean urinary iodine levels of the pregnant women in the first,
second, and third trimesters were 104.00 pg/L in the first
trimester, 93.00 pg/L in the second trimester, and 71.00 pg/L in
the third trimester. The urinary iodine level was lower in the third
trimester and this difference was significant (p<0.05). The results
revealed that 78.70% of the 395 women had iodine deficiency
(<150pg/L). Severe iodine deficiency (0-49ug/L) was detected in
9.90% of pregnant women who were in the first trimester, 15.80%
of the women in the second trimester, and in 34.40% of the
women in the third trimester.

Conclusion: The pregnant women participating in this study had
insufficient iodine levels in their urine, and this deficiency became
more prominent as the trimesters continued.

Keywords: Nutrition, pregnancy, trimester, urinary iodine levels
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Amag: iyot eksikligi, tiim diinyada gebe kadinlari ve gocuklari ciddi
sekilde etkileyen 6nemli bir saglik sorunudur. Arastirmada, Konya
ilinde yasayan gebelerde trimesterlere gére idrar iyot diizeylerinin
degerlendirilmesi amaglanmigtir.

Yoéntem: Arastirmaya, 1-40 hafta arasinda gebeligi olan 15-49 yas
araligindaki 395 gebe kadin dahil edilmistir. Arastirmacilar
tarafindan  olusturulan soru formu, katilimcilarin  sosyo-
demografik, obstetric ve iyotlu tuz kullanma 6zelliklerini igeren
beslenmeye y6nelik 54 sorudan olugmaktadir.

Bulgular: Katilimcilarin, medyan idrar iyot diizeyleri 91,90 pg/L idi.
Gebelerin birinci, ikinci ve Gglincli trimesterdeki medyan idrar iyot
diizeyleri sirasiyla 104,00ug/L, 93,00ug/L ve 71,00pg/L idi. Uglincii
trimesterdeki idrar iyot diizeyi anlamli olarak distktu (p<0,05).
395 gebe kadinin %78,70'inde iyot eksikligi (<150ug/L) oldugu
belirlenmistir. Gebelerin birinci trimesterde %9,90'inda, ikinci
trimesterde %15,80’inde ve Uglincu trimesterde %34,40’inda ciddi
iyot eksikligi (0-49ug/L) saptandi.

Sonug: Sonug olarak, bu g¢alismaya katilan gebelerin idrar iyot
duzeyi yetersizdi ve bu eksiklik trimester ilerledikge daha belirgin
hale gelmektedir.

Anahtar Kelimeler: Beslenme, gebelik, trimester, idrar iyot
duzeyleri
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Akin Isik and Marakoglu, The Evaluation of lodine Levels in Urine in Pregnant Women

Introduction

lodine is a trace element and it is found in the human
body in only very small quantities. It is plays a part in
synthesizing the thyroid hormones required for normal
development and growth.'? lodine constitutes 65% of
thyroxine (T4) and 59% of triiodothyronine (T3), which
are thyroid hormones that regulate cell activity and
growth in all body tissues.? The thyroid gland produces
these hormones and they control many metabolic events
when passed into the blood, such as the regulation of
body temperature and energy, mental development, and
normal growth.

As a result of the increase in the production of maternal
thyroxine production, there is also a greater need for
iodine in the early stages of pregnancy. lodine is critical
for maintaining maternal euthyroidism, and is essential
to meeting the requirements for thyroid hormones in the
fetus before the start of fetal thyroid tissue functions.>*
However, increased iodine loss is observed during
pregnancy due to the increase in the maternal glomerular
filtration rate (GFR).> Therefore, pregnant women should
consume sufficient iodine to maintain thyroid hormone
production and so that the fetus can develop normally.5”
When pregnant women are not able to store sufficient
quantities of iodine, this adversely affects maternal and
fetal health, as the increasing need due to the pregnancy
cannot be met.®1 It is known that maternal and fetal
hypothyroidism can be caused during pregnancy by even
mild to moderate iodine deficiency.'*? Severe iodine
deficiency in this population can lead to growth
retardation, cretinism, fetal brain development
pathology, abortions, and perinatal infant death.%*34
lodine deficiency is a serious global health problems, and
this is particularly the case in pregnant women and
children.*® Worldwide, 700 million people are affected by
goiter, with 100 million of these living in Europe. Of the
affected European population, 1 million suffer from
mental retardation.!®'” Therefore, the WHO (World
Health  Organization), UNICEF (United Nations
International Children’s Emergency Fund), and the
ICCIDD (International lodine Deficiency Disorders Control
Council), have recommended that different groups be
given iodine supplements as follows: preschool children
(0-59 months): 90 pg daily; school-age children (6-12
years): 120 pg daily; adolescents (>12 years old): 150 ug
daily; and pregnant and lactating women: 250 pg daily.*®
The WHO has found inadequate iodine intake globally
among women who are pregnant, who have an average
urinary iodine concentration (UIC) less than 150 pg/L.%®
Therefore, countries without routine salt iodine or
supplementation programs should be concerned about
how possible endemic iodine deficiency affects women
of reproductive age.'®1°

According to the results of epidemiological studies,
Turkey is classified as an area with a mild to moderate
iodine deficiency.?%?! The Turkish Ministry of Health has
launched a mandatory program of national salt iodization
in order to increase iodine intake across the country.
However, research has found that mild to moderate

iodine deficiency remains a problem in Turkey.?922

Therefore, we aimed in this study to determine UIC
values in each of the three trimesters of pregnancy in the
province of Konya, which is located in the center of
Turkey. In addition, we aimed to investigate the
relationship between the socio-demographic and
obstetric characteristics of pregnant women and UIC.

Methods

Approval for this prospective study was obtained from
the Selcuk University Meram Faculty of Medicine Ethics
Committees (2011/054; 24.02.2011). The study was
carried out according to the Declaration of Helsinki, and
all participants provided their written informed consent.
Pregnant women between 15 and 49 years of age, who
applied to Konya Faruk Sikan Maternity and Children's
Hospital between June 1, 2011 and July 30, 2011 were
prospectively included in this study. A total of 395
women, 131 of whom were in the first trimester, 133 of
whom were in the second trimester, and 131 of whom
were in the third trimester, were included in this study.
Excluded were those with a past history of thyroid
disease or any other chronic diseases, women who used
thyroid drugs, and those who refused to take part.

Questionnaire Information

The questionnaire was designed to gather information
about the  socio-demographic  and obstetric
characteristics of the pregnant woman, their use of
iodized salt, salt storage conditions, and iodized eating
habits. Socio-demographic data collected included the
following: age, education level, employment status,
profession, age of spouse, working status of spouse,
education level, social security status, average family
monthly income, and how the decision to get married
was made. Obstetric data included whether or not the
woman had previously given birth, the type of previous
birth (vaginal or cesarean), whether there was a problem
during the current pregnancy, history of thyroid disease
in the family or herself, and medication used during the
current pregnancy. The women were also questioned as
to whether the salt they used at home contained iodine,
how it was stored, the amount of daily salt consumption,
the characteristics of the salt shaker, how often salt was
added to food, source of drinking water, and seafood
consumption.

Determining Urinary lodine Levels

Midstream urine was collected in deiodinized plastic
tubes, and was then transferred into two 2 ml
deiodinized Eppendorf tubes. The urine samples were
placed in a deep freezer at -80 C prior to analysis, so that
the samples could be analyzed simultaneously.
Supernatants were taken following urine sample
centrifugation (1500 rpm, three minutes, Hettich Mikro
200R centrifuge). Urine iodine levels (ug/L) were
measured via a colorimetric method based on the
Sandell-Kolthoff reaction with a ceric arsenic acid
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solution in the biochemistry laboratory. The lowest level
of detection for this method is 20 pg/L. The within run
and between run CV values were 6.45% and 9.89%,
respectively.

Reference Ranges

lodine insufficiency was classified according to the level
of urinary iodine excreted. According to criteria
determined by the WHO, urine iodine levels of less than
150 pg/L are insufficient, those between 150-249 pg/L
are sufficient, those between 250 and 499 pg/L
demonstrate an intake more than required, and those
>500 pg/L are regarded as high, with no expected health
benefits. In assessing the insufficiency, 100-149 pug/L
were classified as mild iodine insufficiency, 50-99 pg/L as
moderate iodine insufficiency, and <50 pg/L as severe
iodine insufficiency.

Statistical Analysis

The research data were analyzed with the Statistical
Package for Social Sciences (SPSS) 18.0 program.
Whether the data were normally distributed was
determined via the Kolmogorov-Smirnov test with
Lilliefors, a Histogram graph and normal distribution
curve, Skewness and Kurtosis. Nonparametric tests were
used to analyze non-normally distributed data.
Descriptive statistics were presented as numbers,
percentages, means, and standard deviations. To
understand the relationship between dependent and
independent variables, a Mann Whitney U test and a
Kruskal-Wallis analysis of variance were carried out. A
Chi-square test was used to determine differences
between groups, and provided frequency distributions of
categorical data. A Pearson Correlation analysis was
employed to evaluate the relationship between the
socio-demographic characteristics of the participants,
obstetric characteristics, and urinary iodine levels.
Correlation coefficients (r) were classified as follows:
“very weak” between 0.000-0.249, “weak” between
0.250-0.499, “medium” between 0.500-0.699, “high”
between 0.700-0.899, and “very high” between 0.900-
1.000. A 95.0% confidence interval and a significance
level of p<0.05 were used for the results.

Results

The socio-demographic characteristics of the 395
pregnant women participating are given in Table 1. Their
mean age was 25.6515.17 years, their mean age at
marriage was 20.40+3.39 years, and the mean age of
their spouses was 29.73+5.66 years. Of those
participating in the study, 93.20% were housewives,
61.00% were primary school graduates (or below),
64.80% lived in nuclear families, and 68.60% perceived
their income as “bad”. Of the spouses, 53.40% were
primary school graduates (or below) and the average
number of cigarettes their spouses smoked per day was
16.1149.11. When the obstetric characteristics of the
pregnant women were evaluated, the mean number of

pregnancies was 2.53+1.50, 34.40% had not given birth
before, 18.70% had previously had a miscarriage, and
50.40% had had a prior normal delivery. When the
pregnant women were asked whether they had any
problems in their previous pregnancy, 17.70% stated that
they had problems (5.80% abortion, 3.30% bleeding, and
1.30% stillbirth). Only 12.40% of the pregnant women
stated that their thyroid hormones had been checked,
and 17.20% stated that there was a family history of
thyroid disease.

Ninety-percent of the pregnant women stated that they
consumed iodized salt when at home, 48.90% used 1-2
teaspoons of iodized salt daily, and 74.60% had
consumed iodized salt for longer than 5 years. Of the
participants, 66.60% reported consuming seafood once a
month, 61.30% that they had consumed goitrogenic
foods in the three months before their pregnancy, while
30.60% had consumed goitrogenic foods in the first three
months of pregnancy.

The relationship between UIC levels according to the
socio-demographic  characteristics and  obstetric
characteristics of the participants is shown in Table 2. The
median UIC level of the 395 pregnant women in this
study was 91.90 pg/L (mean: 104.54171.68 pg/L). The
median UIC level of the 131 women who were in the first
trimester was 104.00 pg/L (mean 117.83+76.71 pg/L),
the median UIC level of the 133 pregnant women in the
second trimester was 93.00 pg/L (mean: 107.59+63.50
pg/L), and the median UIC level of the 131 pregnant
women in the third trimester was 71.00 pg/L (mean:
88.13+71.67 pg/L). The UIC levels of the women in the
third trimester were significantly less than of the women
in the first and second trimesters (p<0.05). In addition,
the UIC levels of those living in a large family, those who
had conceived intentionally, those who were checked for
thyroid hormones during pregnancy, those who had used
iodized salt for more than five years, and those who
consumed goitrogenic foods in the first three months of
pregnancy were significantly lower (p<0.05). No
significant differences were found in terms of the other
parameters studied.

The results indicated that 78.70% of the 395 women
participating had insufficient UIC levels (<150 ug/L)
(Table 3). It was determined that 77.90% of the women
in the first trimester, 75.90% of those in the second
trimester, and 82.40% of those in the third trimester had
insufficient UIC levels (<150 pg/L). UIC level insufficiency
between trimesters was not significantly different
(p>0.05) (Table 4). Severe iodine insufficiency (0-49 pg/L)
was detected in 9.90% of the 131 women in the first
trimester, in 15.80% of the 133 women in the second
trimester, and in 34.40% of the 131 women in the third
trimesters. Those in the third trimester had significantly
higher severe iodine insufficiency than those in the other
trimesters (p<0.05).
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Table 1. Socio-demographic and obstetric characteristics of
pregnant women and their use of iodized salt

Variables n %
Gestational age

1st trimester 131 33.20

2nd trimester 133 33.60

3rd trimester 131 33.20
Age

17-19 42 10.60

20-24 137 34.70

25-29 120 30.40

30-34 71 18.00

35-41 25 6.30
Education status

Literate 59 14.90

Primary school 182 46.10

Middle school 93 23.50

High school or equivalent 41 10.40

University and/or post-graduate 20 5.10
Profession

Housewife 368 93.20

State employee 14 3.50

Private employee or self-employed 13 3.30
Social security

No 102 25.80

Yes 293 74.20
Civil marriage

No 24 6.10

Yes 371 93.90
Family type

Nuclear family 256 64.80

Extended family 139 35.20
Inhabitants of household

Husband and children 256 64.80

Mother-in-law 24 6.10

Wife's family 106 26.80

Single-person household 9 2.30
Place of longest reside nce

Rural area 130 32.90

City center 265 67.10
Marriage decision

Arranged 237 60.00

Love 158 40.00
Perceived income

Bad 271 68.60

Moderate 118 29.90

Good 6 1.50
Smoking status during pregnancy

No 336 85.10

Yes 59 14.90
Educational status of husband

Illiterate 14 3.50

Literate 23 5.80

Primary school 174 44.10

Middle school 91 23.00

High school or equivalent 65 16.50

University and/or post-graduate 28 7.10
Husband's profession

Unemployed 27 6.80

State employee 27 6.80

Private employee 189 47.80

Self-employed 148 37.50

Retired 4 1.10
Husband’s smoking status

No 175 44.30

Yes 220 55.70
Parity

No 136 34.40

Yes 259 65.60
Curettage

No 322 81.50

Yes 73 18.50

Variables n %
Abortion
No 321 81.30
Yes 74 18.70
Form of delivery
Normal birth 199 50.40
Cesarean 60 15.20
Number of children
0 136 34.40
1 130 32.90
2 83 21.10
3 or more 46 11.60
Having problems with a previous pregnancy
No 325 82.30
Yes 70 17.70
Having problems in current pregnancy
No 359 90.90
Yes 36 9.10
Planned pregnancy
No 64 16.20
Yes 331 83.80
Kinship history between spouses
No 331 83.80
Yes 64 16.20
Evaluation of thyroid hormones during
pregnancy
No 346 87.60
Yes 49 12.40
History of thyroid disease in the husband’s
family
No 327 82.80
Yes 68 17.20
Use of iodized salt
No 37 9.40
Yes 358 90.60
Duration of using iodized salt
>5 years 91 25.40
<5 years 267 74.60
Daily salt consumption
1-2 teaspoons 175 48.90
1-2 dessertspoons 108 30.20
1-2 tablespoons 75 20.90
Salt storage container
Glass jar 283 71.60
Plastic container 79 20.00
Salt bag 33 8.40
Salt-shaker material
Clear or dark glass 283 71.60
Porcelain 26 6.60
Plastic 86 21.80
Time at which salt added to meals
Before cooking 179 45.40
Close of cooking 170 43.00
During eating 46 11.60
Type of drinking water used
Drinking water 166 42.00
Spring water (ready water) 45 11.40
Fresh water (without fountain) 184 46.60
Seafood consumption
None 103 26.10
2-3 times a week 29 7.30
Once a month 263 66.60
Goitrogenic food consumption 3 months
before pregnancy
Yes 242 61.30
No 153 38.70
Goitrogenic food consumption in the first 3
months of pregnancy
Yes 274 69.40
No 121 30.60
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Table 2. Relationship between UIC levels according to the socio-
demographic and obstetric characteristics of the pregnant

women
. Significance

Variables UIC pg/L Tests
Gestational age

1st trimester 104.00

2nd trimester 93.00 KW:20.106

3rd trimester 71.00***  p:0.000*
Age

17-19 84.66

20-24 89.40

25-29 97.66

30-34 89.33 KW:3.482

35-41 79.00 p:0.481%**
Education status

Literate 92.00

Primary school 88.66

Middle school 98.00

High school or equivalent 93.00 KW:2.316

University and/or post-graduate 72.00 p:0.678***
Profession

Housewife 92.10

State employee 76.33 KW:1.076

Private employee or self-employed 106.00 p:0.584***
Education status of husband

Illiterate 95.00

Literate 91.00

Primary school 86.50

Middle school 93.00

High school or equivalent 99.66 KW:4.502

University and graduate 93.00 p:0.480***
Husband's profession

Unemployed 106.00

State employee 82.00

Private employee 91.00

Self-employed 92.50 KW:2.898

Retired 68.50  p:0.575***
Family type

Nuclear family 96.00 2:-2.396

Extended family 86.00 p:0.017**
Inhabitants of household

Husband and children 98.00

Mother-in-law 77.50

Wife's family 81.00 KW:12.635

Single-person household 129.00 p:0.005*
Marriage decision

Arranged 89.40 KW:0.258

Love 95.66  p:0.879***
Perceived income

Bad 90.60

Moderate 96.50 KW:0.741

Good 106.50 p:0.691***
Social security

No 91.25 2:-0.278

Yes 92.00 p:0.781%**
Place of longest residence

City center 94.33 z:-1.037

Rural area 87.33 p:0.300**
Civil marriage

No 77.00 z:-1.173

Yes 92.60 p:0.241**
Smoking status during pregnancy

No 91.10 z:-1.634

Yes 98.66 p:0.102**
Husband’s smoking status

No 97.60 z:-1.358

Yes 88.60 p:0.174%*
Parity

No 91.20 z:-0.404

Yes 93.50 p:0.686**
Curettage

No 91.45 2:-0.488

. Significance
Variables UIC pg/L Tests
Yes 97.00 p:0.625%*
Abortion
No 91.77 2:-0.230
Yes 93.50 p:0.818**
Form of delivery
Normal birth 96.00 2:-0.892
Cesarean 85.00 p:0.373%*
Number of children
0 91.20
1 98.60
2 80.00 KW:2.975
3 or more 97.50  p:0.395***
Having problems with a previous pregnancy
No
Yes 91.50 2:-0.826
94.25 p:0.409**
Planned pregnancy
No 104.50 2:-2.073
Yes 90.33  p:0.038***
Kinship history between spouses
No 91.54 2:-0.419
Yes 96.00 p:0.675
Evaluation of thyroid hormones during
pregnancy
No 93.33 2:-2.488
Yes 71.00 p:0.013**
History of thyroid disease in husband’s family
No
Yes 92.22 2:-0.886
83.50 p:0.376**
Use of iodized salt
No 77.00 2:-0.817
Yes 92.36 p:0.414**
Duration of using iodized salt
>5 years 79.50 2:-2.847
<5 years 97.50 p:0.04**
Daily salt consumption
1-2 teaspoons 91.44
1-2 dessertspoons 95.50 KW:0.340
1-2 tablespoons 90.66  p:0.844***
Salt storage container
Glass jar 92.62
Plastic container 77.66 KW:1.519
Salt bag 93.00 p:0.468***
Salt-shaker material
Clear or dark glass 92.55
Porcelain 83.00 KW:0.201
Plastic 91.50 p:0.905***
Time salt added to meals
Before cooking 89.00
Close of cooking 97.00 KW:1.646
During eating 96.33  p:0.439***
Type of drinking water used
Drinking water 83.33
Spring water (ready water) 99.00 KW:4.525
Fresh water (without fountain) 97.00  p:0.104***
Seafood consumption
None 84.00
2-3 times a week 86.00 KW:3.222
Once a month 96.50  p:0.200***
Goitrogenic food consumption 3 months
before pregnancy
Yes 86.50 2:-0.770
No 95.40  p:0.441**
Goitrogenic food consumption in the first 3
months of pregnancy
Yes 87.40 2:-3.054
No 104.80  p:0.002**

* The group that made the difference in the examination with the

Bonferroni-corrected Mann-Whitney U test
** Mann-Whitney U test
*** Kruskal-Wallis variance analysis
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Table 3. Relationship between the socio-demographic data of the pregnant women and urinary iodine insufficiency

UIC<150 pg/L (n=311)

UIC>150 pg/L (n=84)

All pregnant (n=395)

Variables P
n % n % n %

Gestational age

1st trimester 102 77.90 29 22.10 131 33.20

2nd trimester 101 75.90 32 24.10 133 33.60

3rd trimester 108 82.40 23 17.60 131 33.20 0.416*
Age

17-19 35 83.30 7 16.70 42 10.60

20-24 111 81.00 26 19.00 137 34.70

25-29 91 75.80 29 24.20 120 30.40

30-34 55 77.50 16 22.50 71 18.00

35-41 19 76.00 6 24.00 25 6.30 0.783*
Profession

Housewife 288 78.30 80 21.70 368 93.20

State employee 13 92.90 1 7.10 14 3.50

Private employee or self-employed 10 76.90 3 23.10 13 3.30 0.418*
Education status

Literate 46 78.00 13 22.00 59 14.90

Primary school 148 81.30 34 18.70 182 46.10

Middle school 69 74.20 24 25.80 93 23.50

High school or equivalent 32 78.00 9 22.00 41 10.40

University and/or post-graduate 16 80.00 4 20.00 20 5.10 0.750*
Education status of husband

Illiterate 11 78.60 3 21.40 14 3.50

Literate 15 65.20 8 34.80 23 5.80

Primary school 141 81.00 33 19.00 174 44.10

Middle school 72 79.10 19 20.90 91 23.00

High school or equivalent 51 78.50 14 21.50 65 16.50

University and/or post-graduate 21 75.00 7 25.00 28 7.10 0.653*
Husband 's profession

Unemployed 18 66.70 9 33.30 27 6.80

State employee 21 77.80 6 22.20 27 6.80

Private employee 149 78.80 40 21.20 189 47.80

Self-employed 119 80.40 29 19.60 148 37.50

Retired 4 100.00 0 0.00 4 1.00 0.449*
Social security

No 82 80.40 20 19.60 102 25.80

Yes 229 78.20 64 21.80 293 74.20 0.635*
Civil marriage

No 20 83.30 4 16.70 24 6.10

Yes 291 78.40 80 21.60 371 93.9 0.570*
Parity

No 106 77.90 30 22.10 136 65.60

Yes 205 79.20 54 20.80 259 34.40 0.780*
Curettage

No 258 80.10 64 19.90 322 81.50

Yes 53 72.60 20 27.40 73 18.50 0.156*
Abortion

No 252 78.50 69 21.50 321 81.30

Yes 59 79.70 15 20.30 74 18.70 0.816*
Form of delivery

Normal birth 157 78.90 42 21.10 199 76.80

Cesarean 48 80.00 12 20.00 60 23.20 0.853*
Number of children

0 106 77.90 30 22.10 136 34.40

1 96 73.80 34 26.20 130 32.90

2 71 85.50 12 14.50 83 21.00

3 and more 38 82.60 8 17.40 46 11.60 0.202*
Having problems with a previous pregnancy

No 254 78.20 71 21.80 325 82.30

Yes 57 81.40 13 18.60 70 17.70 0.544*
Planned pregnancy

No 47 73.40 17 26.60 64 16.20

Yes 264 79.80 67 20.20 331 83.80 0.258*
Kinship history between spouses

No 258 77.90 73 22.10 331 83.80

Yes 53 82.80 11 17.20 64 16.20 0.384*
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UIC<150 pg/L (n=311) UIC>150 pg/L (n=84) All pregnant (n=395)
Variables p
n % n % n %

Use of iodized salt

No 29 78.40 8 21.60 37 9.40

Yes 282 78.80 76 21.20 358 90.60 0.956*
Duration of using iodized salt

>5 years 79 86.80 12 13.20 91 25.40

<5 years 203 76.00 64 24.00 267 74.60 0.030*
Daily salt consumption

1-2 teaspoons 138 78.90 37 21.10 175 48.90

1-2 dessertspoons 83 76.90 25 23.10 108 30.20

1-2 tablespoons 60 80.00 15 20.00 75 20.90 0.866*
Salt storage container

Glass jar 221 78.10 62 21.90 283 71.60

Plastic container 64 81.00 15 19.00 79 20.00

Salt bag 26 78.80 7 21.20 33 8.40 0.854*
Salt-shaker material

Clear or dark glass 223 78.80 60 21.20 283 71.60

Porcelain 20 76.90 6 23.10 26 6.60

Plastic 68 79.10 18 20.90 86 21.80 0.972*
Time salt added to meals

Before cooking 133 80.10 33 19.90 166 42.00

Close of cooking 33 73.30 12 26.70 45 11.40

During eating 145 78.80 39 21.20 184 46.60 0.614*
Type of drinking water used

Drinking water 86 83.50 17 16.50 103 26.10

Spring water (ready water) 21 72.40 8 27.60 29 7.30

Fresh water (without fountain) 204 77.60 59 22.40 263 66.60 0.317*
Seafood consumption

None

2-3 times a week 117 76.50 36 23.50 153 38.70

Once a month 194 80.20 48 19.80 242 61.30 0.382*
Salt storage container

Glass jar

Plastic container 223 81.40 51 18.60 274 69.40

Salt bag 88 72.70 33 27.30 121 30.60 0.050*
BMI

<18.5-24.90 116 80.00 29 20.00 145 37.50

25-29.90 160 78.00 45 22.00 205 53.00

30-44.90 32 86.50 5 13.50 37 9.50 0.497*

*Chi-square test

Table 4. Relationship between iodine insufficiency level and trimester

1st trimester 2nd trimester 3rd trimester All women
lodine deficiency level (n=131) (n=133) (n=131) (n=395) X p
n % n % n % n %
<50 pg/L 13 9.90 21 15.80 45 34.40* 79 20.00 33.664 0.000*
50-99 pg/L 48 36.60 51 38.30 46 35.10 145 36.70
100-149 ug/L 41 31.30 29 21.80 17 13.00 87 22.00
150-249 ug/L 22 16.80 27 20.30 18 13.70 67 17.00
2250 pug/L 7 5.40 5 3.80 5 3.80 17 4.30

*Chi-square test

A weak and negative correlation was determined between UIC and gestational week (r=-0.175, p=0.001). No relationship
was found between the UIC level and mother’s age (r=-0.035, p=0.577), age at marriage (r=-0.132, p=0.036), duration of
marriage (r=-0.030, p=0.632), monthly family income (r=-0.035, p=0.582), number of children (r=-0.021, p=0.738), and
children's ages (r=-0.073, p=0.245) (p>0.05) (Table 5).

Table 5. Relationship between some characteristics of the pregnant women and the level of iodine excreted in urine

Age of the pregnant Duration of Number of
uiC Pregnancy week g preg Marriage age . Family income . Children’s ages
woman marriage children
R 0.175 -.035 -0.132 -0.030 -.035 -0.021 -0.073
-<0.005 >0.577 >0.036 >0.632 >0.582 >0.738 >0.245
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Discussion

As a result of an increase in renal iodine clearance, an
increase in production of thyroid hormone, and the
iodine transplacental passage to the fetus, pregnant
women require more iodine than they did prior to
conceiving, and are therefore susceptible to iodine
deficiency.?> Women who are pregnant require 250 pg or
more iodine/day, which is more than that required for
women of reproductive age who are not carrying a
child.’®® Pregnant women meet most of this iodine
requirement through the foods they eat. More than 90%
of the necessary iodine in the human body is consumed
in foods, and most of the iodine in the diet is excreted by
the kidneys.?* Therefore, UIC serves as a useful way of
measuring iodine intake.?>?® A median UIC of 150-249
pg/L during pregnancy indicates that the quantity of
iodine being taken in is adequate.*® lodine deficiency and
its related problems continue to be a major health
problem for children and pregnant women worldwide. As
much as 31% of the global population, especially in South
Asia and Europe, is thought to be affected by iodine
deficiency.'®'® Even women living in countries where
iodine is sufficient often suffer from iodine deficiency
during pregnancy as a result of their increased need for
iodine when pregnant.'>?”286. Mandatory and voluntary
programs to supplement food with iodine have been
initiated in various locations worldwide in order to
prevent the disorders caused by iodine deficiency.
Fortifying salt with iodine was made mandatory in Turkey
in 1998. The 2008 Turkey Demographic and Health
Survey (TDHS) reported that Turkey has an iodized salt
consumption rate of 85.3% overall, with 89.9% in city
centers and 71.5% in other areas.? The results of the
current study, indicating that 90.6% of participants used
iodized salt, are similar to the results of TDHS 2008.
However, other studies have shown that the rate of
consumption of iodized salt at home was only 56.5%.3°
Anaforoglu et al.3! reported that only a quarter of
patients were using containers suitable for iodized salt.
Despite the mandatory use of iodized salt, iodine
deficiency can also be caused by storing or consuming
iodized salt in an improper way.

Prior to the iodized salt requirement, the average UIC
level in Turkey was 25.5 mg/L3% After iodine
supplementation was made obligatory, the average UIC
level saw and increase to 87 pg/L in 2002, 117 ug/L in
2004, and 130 pg/L in 2009.3° Despite this improvement,
iodine deficiency remains a major problem. Pregnant
women’s UIC levels in a number of cities in various
regions of Turkey have been reported to be 149.7 pg/L%,
80.5 pg/L3, and 77.4 pg/L.*? Oguz Kutlu and Kara3
reported that 72.8% of women in their second trimester
had iodine deficiency in Turkey. In their study, Koyuncu
et al.® determined the median UIC value of 440 pregnant
women in the first trimester as 81.6 ug/L (1-414 pg/L). In
that study, UIC was less than 150 pg/L in 373 (86.7%) of
the women, 9 (2.04%) women had a UIC above 250 pg/L,
and only 58 women (13.24%) had a sufficient intake of
iodine. The current study found that the median UIC of

the 395 pregnant women was 91.90 pg/L (104.54+71.68
pg/L). These findings are similar to those of prior studies,
and despite the mandatory consumption of iodized salt,
iodine deficiency clearly remains an issue in our region.
The current study found that the median urinary iodine
level of the 131 women in the first trimester was 104.00
ug/L(117.83176.71 pg/L), the median urinary iodine level
of the 133 women in the second trimester was 93.00 pg/L
(107.59463.50 pg/L), while the median urinary iodine
level of the 131 women in the third trimester was 71.00
pg/L (88.13+71.67 pg/L). The iodine levels of the women
in the third trimester were significantly lower than those
of the women in the first and second trimesters.

Azizi et al.>® also determined that the UIC value at the
third trimester was lower than at the first and second
trimesters. The median UIC decreased from being
sufficient in the first trimester to being insufficient in the
third trimester.?” Similarly, Amouzegar et al3®
determined that the UIC value of pregnant women was
218 mg/L in the first trimester, 160 mg/L in the second
trimester, and 145 mg/L in the third trimester. In the
current study, the decreased UIC values in the third
trimester were consistent with the abovementioned
studies, and reflect how the need for iodine increases as
the pregnancy progresses.

In the current study, it was found that 78.70% of the 395
pregnant women participating had insufficient urinary
iodine levels (<150 pg/L). Of the women, 77.90% of those
in the first trimester, 75.90% of those in the second
trimester, and 82.40% of those in the third trimester had
insufficient urinary iodine levels (<150 pg/L). It is of the
utmost importance to note that the rate of severe iodine
insufficiency in the pregnant women in the third
trimester was approximately three times greater than
the rates of the women in the first and second trimesters.
This result indicates that as the pregnancy progresses,
the need for iodine increases, and that this need was not
being met. No significant difference was found in terms
of the use of iodized salt in pregnant women, the amount
consumed daily, the location of salt storage, type of salt
dispenser, when salt was used in meals, the source of
drinking water, seafood consumption, and urinary iodine
level (p>0.05). These findings demonstrate a Mouzadar
consistency with those of previous studies.??3%3940
However, it was observed that those living in extended
families and those who consumed goitrogenic foods in
the first three months of pregnancy had lower UIC values.
Salt consumption tends to decrease in extended families
due to elderly family members and the chronic diseases
they may have. It was observed that the UIC values were
higher in those who had intended to conceive, in those
who were checked for thyroid hormones during
pregnancy, and in those who had used iodized salt for
more than five years.

In conclusion, the results of the current study indicate
that the average UIC value of pregnant women in Konya
indicates iodine insufficiency, and the average UIC
decreased even further in the third trimester. In order to
combat this iodine deficiency and achieve the levels
recommended, the general population should be
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monitored on a regular basis, and the use of iodine
supplements should be promoted, especially to pregnant
women.
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BOYUN LENF NODLARININ ULTRASONOGRAFi BULGULARI VE BENIGN-
MALIGN AYRIMINDA SONOELASTOGRAFiNiN DEGERI

ULTRASONOGRAPHY FINDINGS OF CERVICAL LYMPH NODES AND THE VALUE OF
SONOELASTOGRAPHY IN DIFFERENTIATING BENIGN-MALIGNANT

@ Serdar Korkmaz?, @ Esra Soyer Glildogan?, @ Tuba Akdag?’, @ Aydin Kurt?

lizmir Ozel Ege Yasam Hastanesi, izmir, Tiirkiye. 2Saglik Bilimleri Universitesi, Digkapi Yildirim Beyazit Egitim ve Arastirma Hastanesi, Ankara, Tiirkiye.

oz

Amag: Sonoelastografi (USE), servikal lenf nodlarinin sertlik derecesini
saptayan ve lenf nodunun malignite olasiligi hakkinda fikir veren invaziv
olmayan bir ultrason (US) teknigidir. Bu galismada USE’nin servikal lenf
nodlarinin benign-malign ayrimindaki etkinligini ince igne aspirasyon
biyopsisi (IIAB) sonuglari ile karsilastirilarak arastirdik.

Yontem: Calisma Agustos 2013 — Kasim 2013 tarihleri arasinda hastanemiz
radyoloji (initesinde prospektif olarak yapildi. iiAB uygulanacak lenf nodu
islem Oncesinde, B-mod US, renkli doppler US (RDUS) ve USE ile
degerlendirildi. Sonrasinda elastografik goruntuler sert alan yiizdesine
gore 1-5 arasinda numaralandirilarak renk skoruna gore degerlendirildi.
Bulgular: iiAB sonrasi 45 hastadan 27" sinin (%60) biyopsi sonucu reaktif,
18' inin (%40) ise metastatik lenf nodu olarak raporlandi. Calismamizda
1.55 gerinim indeksi kesim degerinin benign ve malign lenf nodlari arasinda
en iyi ayrimin yapilmasini sagladigi goérildi. Ayrica uzun aks/kisa aks
oraninin ikiden az olusu, ekojen hilusun goérilmemesi ve mikst-periferal
kanlanmanin gézlenmesi malign lenf nodlarinda istatistiksel olarak anlamli
oranda fazla bulunmustur.

Sonug: USE servikal lenf nodlarinin sertlik derecesini saptayan ve lenf
nodunun malignite olasiligl hakkinda fikir veren invaziv olmayan bir US
teknigidir. 1.55 Uzerindeki gerinim indeks degerinde USE’nin duyarlihg
%94,4; segiciligi %91,7 ve pozitif 6ngori degeri %92,9 olarak bulundu.
Anahtar Kelimeler: Ultrason, ultrason elastografi, gerinim indeksi, lenf
nodu, benign, malign

ABSTRACT

Objective: Sonoelastography (USE) is a non-invasive ultrasound (US)
technique that detects the degree of hardness of cervical lymph nodes and
gives an idea about the possibility of lymph node malignancy. In this study,
we investigated the effectiveness of USE in distinguishing benign-
malignant cervical lymph nodes by comparing it with fine needle aspiration
biopsy (FNAB) results.

Method: The study was conducted prospectively in the radiology unit of
our hospital between August 2013 and November 2013. The lymph node
where FNAB would be performed was evaluated with B-mode US, color
Doppler US (RDUS) and USE before the procedure. Afterwards, the
elastographic images were numbered 1-5 according to the hard area
percentage and evaluated according to the color score.

Results: After FNAB, biopsy results of 27 (60%) of 45 patients were
reported as reactive and 18 (40%) were reported as metastatic lymph
nodes. In our study, it was observed that a strain index cut-off value of 1.55
provided the best discrimination between benign and malignant lymph
nodes. In addition, the long axis/short axis ratio of less than two, the
absence of an echogenic hilus, and the observation of mixed-peripheral
blood supply were found to be statistically significantly higher in malignant
lymph nodes.

Conclusion: USE is a non-invasive US technique that detects the degree of
hardness of cervical lymph nodes and gives an idea about the possibility of
malignancy of the lymph node. At a strain index value above 1.55, the
sensitivity of USE is 94.4%,; Its selectivity was found to be 91.7% and its
positive predictive value was 92.9%.

Keywords: Ultrasound, ultrasound elastography, strain index, lymph node,
benign, malignant
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Giris

Anormal servikal lenf nodlari basit bir Gst solunum yolu
enfeksiyonundan bas-boyun malignitelerine kadar pek ¢ok
hastalikta gorulebilir. Anormal servikal lenf nodu saptanan
bir hastada benign-malign ayriminin dogru yapilmasi tani
ve tedavide olduk¢a dnemli bir yer tutmaktadir.! Mevcut
radyolojik gorlintileme teknikleri icerisinde benign-
malign ayrimini tam olarak yapacak spesifik bir yontem
bulunmamaktadir. Bu yiizden ince igne aspirasyon
biyopsisi (liAB) boyun lenf nodlarinin ayirici tanisinda

halen altin standart tani yéntemidir.? Ozellikle
ultrasonogafi (US) esliginde yapilan 1IAB 5 mm’nin
Gzerindeki tim supheli lenf nodlarina kolaylikla

uygulanabilmekte olup yiksek duyarlilik (%97) ve segicilige
(%93) sahiptir.3 Ancak invaziv bir yéntem olmasi ve
aspirasyonun vyeterli olmadigi durumlarda tekrarlanmak
zorunda kalinmasi gibi nedenlerle invaziv olmayan
alternatif tani yontemleri glinimizde 6énem kazanmaya
basglamistir. Bu yontemlerden biri de son yillarda tzerinde
calismalar yapilan sonoelastografi (USE)'dir.

USE hizli ve non-invaziv bir gorintiileme yontemi olup
dokunun belirli bir kuvvete yanit olarak viskoelastik
sertligini incelemektedir.* USE’de kullanilan statik ve
dinamik yontemlerde dokuya uygulanan kuvvet sirasi ile
manuel kompresyon ve probdan cikan akustik dalgalar
yolu ile elde edilir. Sert dokular, uygulanan kuvvete cevap
olarak daha az deforme olurken yumusak dokular daha
fazla yer degistirir. Bu 6zelligi ile USE’nin temel prensibi el
ile palpasyona benzetilebilir.®

USE teknikleri dokulardan sinyal toplama metodlarina
gore dokularin strain (gerinim) degerlerinin ol¢ildigi
strain elastografi, akustik radyasyon kuvveti impulsu
gortntulenmesi (ARFI), shear dalga elastografisi ve
transient elastografi olarak siniflandirilabilir.? Metastatik
lenf nodlarinin, benign lenf nodlar ile kiyaslandiginda
sertliklerinde artis gosterilmistir.” Bu ozelligin  klinik
kullanimda vyayginlasmasi ile biyopsi yapilacak lenf
nodunun segimi, metastatik siirecin erken tespiti ve niiks
hastaligin saptanmasi kolaylasacaktr.

Bu galismada strain USE’nin servikal lenf nodlarinin
benign-malign ayrimindaki etkinligini 1iAB sonuglari ile
karsilastirilarak arastirdik.

Yontem

Hasta Se¢imi

Calisma Agustos 2013 — Kasim 2013 tarihleri arasinda
hastanemiz radyoloji linitesinde prospektif olarak yapildi.
Calisma oncesinde hastanemizin etik kurulundan onay
alindi (karar no: 09/41, tarih: 02.04.2013). Radyoloji
Unitemizde boyun US incelemede anormal lenf nodu
saptanan ve klinisyen tarafindan [IAB endikasyonu
konularak tinitemize yonlendirilen hastalar ¢alismaya dahil
edildi. Tum hastalara ¢alismanin icerigi hakkinda bilgi
verilerek aydinlatilmis onamlari alindi. iiAB sonucu tanisal
olmayan 3 hasta ¢alisma disi birakildi. Calismaya yaslari 10
ile 88 arasi degisen, 20 erkek, 25 kadin toplam 45 hasta
dahil edildi.
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Ultrasonografik Degerlendirme

iIAB uygulanacak lenf nodu islem &ncesinde, B-mod US,
renkli doppler US (RDUS) ve USE ile degerlendirildi. Tim
hastalar ESAOTE Gold Platform Mylab 60 marka ultrason
cihazinda 4-13 MHz lineer prob ile degerlendirildi. Sirasiyla
B-mod, RDUS, USE degerlendirmeleri yapilarak veriler
kaydedildi. Sonrasinda tiim hastalara iiAB yapildi.

B-mode ve RDUS degerlendirme: B-mod US incelemede
lenf nodlarinda uzun/ kisa gap orani, hiler ekojenitenin
varhigl, kontur dizginligu degerlendirildi. Lenf nodlari
uzun/kisa ¢ap oranina goére iki gruba ayrild.
Uzunluk/genislik orani 2'nin altinda olan lenf nodlar 1.
grup, Ustinde olan lenf nodlar ise 2. grup olarak
kategorize edildi. Ayni sekilde lenf nodlari hiler ekojenite
(var ya da yok) ve konturlari yoniinden (konturlari diizgiin

ya da duzensiz seklinde) kategorize edildi. RDUS
incelemede ise lenf nodunun perflizyon sekli
degerlendirildi. Perflizyon durumu santral, mikst ve

periferik perflizyon olarak siniflandi.

Sonoelastografik dederlendirme: SK ve AK (sirasiyla 5 yil ve
20 yil deneyime sahip radyologlar) her degerlendirme
sirasinda hasta basinda idi. Her lenf noduna ayni ya da
benzer oranda kompresyon yapilabilmesi icin USE ve diger
Olgimler SK tarafindan yapildi. Teknik standardizayonu
icin, cihaz ayarlan sabitlendi. ilk olarak lenf nodlarinin
gerinim orani (SR) Olglldi. Sonrasinda elastografik
gorantuler alindi. Referans olarak ROl kutusu lenf nodu
yanindaki kas dokuya konuldu. Kaliteli bir goriintli alana
kadar serbest el teknigi ile hafif vertikal kompresyonu
takiben dekompresyon uygulanarak elastografi yapildi.
Elastografi sliresi ortalama 3 dakika idi. Patern belirlemede
uygulayicilar arasi anlagsma saglanamayan 3 hastaya USE
tekrar yapildi ve ikinci uygulama sonrasinda uyum saglandi
(gozlemciler arasi uyum %93,4). Alam ve arkadaslar
tarafindan tanimlanan sert alan ylzdesine gore 1-5
arasinda numaralandirilarak renk skoru belirlendi.® Bu
skorlamaya gore sert alanlarin az olmasi veya hi¢ olmamasi
patern 1 (Sekil 1), kigik daginik sert alanlarin totalde
%45’ten az olmasi patern 2 (Sekil 2), genis sert alanlarin
totalde %45' den fazla olmasi patern 3, agirlikla periferal
sert alanlarin ve santralinde noktasal yumusak alanlarin
olmas! patern 4, sert alanlarin lenf nodunun timdini
kaplamasi patern 5 (Sekil 3) olarak tanimlanmistir. Bizim
ultrason cihazimizin  USE uygulamasinda sert alanlar
kirmizi ile temsil edilirken, yumusak alanlar yesil ile temsil
ediliyordu. Patern belirlemede c¢alismamizda kullanilan
siniflama kirmizi ve yesil alanlarin dagilim yizdesine goére
yapilmistir (Sekil 4).

iiAB Prosediirii

Sonografik incelemeden sonra hastalar Girisimsel
Radyoloji Unitesine alindi. Standart olarak 22-24 gauge
isne ve 10-20 ml.lik enjektdr kullanilarak US egliginde
biyopsi vyapildi. Ornekler incelenmek iizere patoloji
laboratuvarina génderildi. iIAB sonuglari malign ve benign
olmak lzere iki ana grup altinda toplandi.
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Sekil 1. Patoloji sonucu benign olarak raporlanan lenf noduna ait
gorinti. Oval sekilli, hilusu incelmis lenf nodu. Elastografi paterni 1 (sert
alan yok ya da minimal) olarak degerlendirilmistir.

Sekil 2. Patoloji sonucu benign olarak raporlanan lenf noduna ait
gorintd. Oval sekilli, hilusu izlenmeyen lenf nodu. USE incelemede sertlik
paterni 2 (sert alanlar %45’ten az ) olarak degerlendirilmistir.

Sekil 3. Malign melanoma ait metastatik lenf noduna ait gorinti. Lenf nodunun dizensiz sinirli ovale yakin sekilli ve hilusunun olmadigi goriilmektedir
(Sekil 2a). USE incelemede Sekil 2b’de sertlik paterninin kirmizi ile kodlandigi gérilmektedir. Patern 5 (timi ile sert alanlar) ile uyumlu.

ROC Curve

—

— Source of the

— Curve

ol —— gerinimindeksi

— alanorani
Reference Line

Sensitivity

0,0 0;2 0-‘4 ols o:s 1,0
1 - Specificity

Diagonal segments are produced by ties.

Sekil 4. Gerinim indeksi ve Alan Orani ROC Egrisi

istatistiksel Analizler

istatistiksel analiz icin verilerin  degerlendirilmesi
asamasinda SPSS 15 (Statistical Package for Social
Sciences) paket programi kullanildi. Tanimlayici veriler igin
sayl, yuzde, ortalama ve Standart sapma (SS) degerleri
kullanildi.  Gruplarin  karsilastirilmasinda istatistiksel
varsayimlara gore uygun olan Student t testi kullanildi ve
p<0,05 degeri istatistiksel olarak anlamli kabul edildi. Elde
edilen verilerde (ROC) egrisi yontemi kullanilarak,
duyarhhk, secicilik, pozitif 6ngori degeri (PPD), negatif
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Ongoru degeri (NPD) hesaplamalari yapildi ve her biri
yuzde (%) olarak ifade edildi.

Bulgular

45 hastadan 27' sinin (%60) biyopsi sonucu reaktif yani
benign, 18' inin (%40) ise metastatik lenf nodu olarak
raporlandi. 18 metastatik lenf nodunun 11’inde (%61,1),
27 benign lenf nodunun 3 tanesinde (%11) uzun/kisa ¢ap
orani 2' den kiiclik bulundu (P<0,01). Metastatik lenf
nodlarinin %66,7" sinde (n=12), benign lenf nodlarinin
%14,8" inde (n=4) hiperekoik hilus yoktu (P<0,01).
Metastatik lenf nodlarinin 10 'u (%55,6), benign lenf
nodlarinin sadece 1'i (%3,7) heterojen ekojeniteye sahipti.
Metastatik lenf nodlarinin %66,7’sinde periferal ve/veya
mikst vaskilarite saptanirken, yalnizca 1 (%3,7) benign lenf
nodunda bu 6zellik izlenmistir (P<0,01). Tablo 1.

Benign ve metastatik lenf nodlarinin ortalama gerim
indeksleri arasinda istatiksel olarak anlamh farkhhk
saptandi. Test edilen pek c¢ok kesim degerinden, 1,55
gerinim indeksi kesim degeri; benign ve metastatik lenf
nodlari arasinda en iyi ayrimin yapilmasini sagladi. 1,55
Gzerindeki gerinim indeks degerinin tanisal dogrulugu
hesaplandiginda, bu kriterin malign lenf nodlarini
saptamada %94,4 duyarlihk, %91,7 secicilik, %92,9 pozitif
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ongoru degeri ve en ylksek ortalama tanisal dogruluk
degerine (% 89,5) sahip oldugu goéruldi (Tablo 2).

Malign lenf nodlarini saptamada; gerinim indeksi igin
“1,55” degeri %94,4 duyarhhk, %91,7 segicilik; alan orani
icin ise “2,50” degeri %75 duyarlihk, %91,7 segcicilik
diizeyine sahip noktadir. Segilen kesim noktalarinin
Ustlinde kalan degerlerde biyopsi sonucunun malign
vasifta olacagi beklenmelidir (Sekil 5), (Tablo 3 ve 4).

Alan orani igin 2,50 kesim degeri malign lenf nodlarini
saptanmada; %75 duyarlilik, %91,7 secicilik, %88,2 pozitif
ongori degeri ve % 84,1 tanisal dogruluk degerine sahiptir
(Tablo 2). Buna gore genel olarak patern 1 ve 2 reaktif lenf
nodlarinda, patern 3,4 ve 5 malign lenf nodlarinda
gorilmektedir (Tablo 3 ve 4).

USE incelemesine gbre malign olarak degerlendirilen
ancak radyopatolojik uyumsuzluk saptanan hastalarin
patoloji sonucu granllamatdéz enfeksiyon olarak
raporlanmisg idi.

Tablo 1. Malign ve benign lenf nodlarinin, B mod ve doppler
ultrasonografi bulgulari ve dagilimi

3?:::;3:5”'“ Malign Benign P degeri

Uzun/kisa ¢ap orani<2 | 11(%61,1) 3(%11) (P<0,01)

Uzun/kisa gap orani >2 7(%38,9) 24(%89) (P<0,01)
Toplam 18 27

Heterojen ekojenite 10(%55,6) 1(%3,7) (P<0,01)

Homojen ekojenite 8(%44,4) 26(%96,3)  (P<0,01)
Toplam 18 27

Hiperekoik hilus var 6(%33,3) 23(%85,2) (P<0,01)

Hiperekoik hilus yok 12(%66,7) 4(%14,8) (P<0,01)
Toplam 18 27

Sjggj{::ll’:/ veyamikst | 1) 0667)  1(%37)  (P<0,01)

Hiler vaskdilarite 6(%33,3) 26(%96,3)  (P<0,01)
Toplam 18 27

Tablo 2. Malign lenf nodlarini saptanmada 1,55 (zerindeki
gerinim indeksi ve 2,5 alan oraniigin duyarlilik, segicilik, dogruluk
yuzdeleri

Gerinim indeksi Alan Orani
Duyarlilik (Sensitivity) 94,4 75,0
Segicilik (Specificity) 91,7 91,7
Dogruluk (Accuracy) 92,9 84,1
Pozitif prediktif deger 89,5 88,2
Negatif prediktif deger 95,6 81,5

Tablo 3. Biyopsi sonucunun belirlenmesinde kesim noktasi
olabilecek degerler

Deger Duyarlihk Segicilik
Gerinim indeksi 1,55 0,944 0,917
Alan Orani 2,50 0,750 0,917

Tablo 4. Biyopsi sonuglarina gére gerinim indeksi ve alan orani
icin kesim degerleri
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?;‘;Ti:;i Benign Toplam
Gerinim indeksi
<1,55 1(5,6) 22(91,7) 23(54,8)
>1,55 17(94,4) 2(8,3) 19(45,2)
Alan Orani
<2,5 5(25) 22(91,7) 27(61,4)
>2,5 15(75) 2(8,3) 17(38,6)

v,

Sert alan yok ya da
minimal

Sert alan <%43

Sert alan >9%45
Periferal zert, santral

yumusgak alanlar
Tiimilyle sert alanlar

Patern 3
\ \
-

i

Patern 1

Patern 2
Patern 3
Patern 4

Patern 5

Yumusak alan
Sert alan

Sekil 5. Elastografi patern siniflamasina ait diagram

Patern 5

Dr. Exra Soyer Giiidogan

Tartigma

Radyolojik incelemelerde servikal lenf nodlari sik rastlanan
bir bulgudur. Malignensi ve reaktif hiperplazi en yaygin
servikal lenfadenopati nedenleridir.’ Bas-boyun
kanserlerinde boyun lenfatik metastazi prognozu
belirleyen en 6nemli faktdrdir. Ayni tarafta metastatik lenf
nodu varhgi 5 yilhik yasam sliresini %50 azaltirken, karsi
tarafta da metastatik lenf nodu varligi bu orani %50 daha
disiirir.’® Bu nedenle tani, tedavi, takip ve prognoz
acisindan servikal lenf nodlarinin dogru degerlendirilmesi
onemlidir. Lenf nodlarini degerlendirmede B-mod US
kriterleri; boyut, sekil, hilus varhgi veya yoklugu, sinirlari ve
ic yapisinin homojenitesidir. Ancak benign ve malign lenf
nodlarinin ayriminda B-mod incelemede kullanilabilecek
spesifik bir kriter hala tespit edilememistir.1

Steinkamp ve arkadaslarinin 730 tane servikal lenf nodunu
degerlendirdikleri calismada bir lenf nodunun uzun aks /
kisa aks oraninin 2'den daha disik olmasi maligniteyi
tahmin etmede giiclii bir kriter olarak bildirilmektedir.'2
Bizim ¢alismamizda da 17 metastatik lenf nodunun 11’inde
uzun/kisa gap orani 2'den kui¢lik ve benign lenf nodlari ile
karsilastirildiginda bu oran istatistiksel olarak anlamh
bulundu. Hiperekojen hilusun goérilmesi ise benign lenf
nodlari icin glgli tanisal bir ozellik olarak kabul
edilmektedirler.’® Yapilan calismalarda %84-92 oraninda
benign lenf nodlar hiperekojen hilusa sahipken bu oran
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metastatik lenf nodlarinda %5’ten daha azdir.***> Ote
yandan bazi yazarlar hiperekojen hilusun %51,5 e varan
oranlarda metastatik lenf nodlarinda goérulebildigini
belirtmiglerdir.?® Tanisal degeri disiik olmakla birlikte
bizim c¢alismamizda da metastatik lenf nodlarinin
%66,7’sinde hiperekoik hilus izlenmedi.

internal nodal kanlanmanin renk modu ve power doppler
US ile degerlendirilmesi de metastatik-reaktif lenf nodu
ayriminda yardimci bir kriterdir. Benign lenf nodlarinin
hiler vaskiilarite gostermeye ve avaskiler goriinimde
izlenmeye yatkin oldugu izlenmistir. Buna ters olarak
metastatik lenf nodlarinin ise periferal ve/veya mikst
(periferal ve hiler beraber) kanlanmaya yatkin oldugu
belirtilmistir.y” Calismamizda literatiir ile uyumlu olarak
metastatik lenf nodlarinin %66,7’sinde inde periferal
ve/veya mikst vaskilarite saptanmistir.

USE potansiyel olarak benign ve malign lenf nodlarinin
ayirt edilmesini saglayarak, gereksiz biyopsi sayisini
azaltabilecek invaziv olmayan bir goriintileme
yontemidir.* Ayrica boyun lenf nodlarinin  USE
degerlendirme icin ylzeyel ve uygun yerlesimli olmasi
kolay uygulanabilmesini saglamaktadir.’® Boyun lenf
nodlari tanisinda ilk basamak gorintileme yontemi olan
ultrasonografi tetkiki sirasinda, USE inceleme de ek bir
maliyet olusturmadan kisa surede yapilabilmektedir. USE
rutin klinik uygulamaya heniiz girmemis olsa da meme,
tiroid, prostat ve serviks karsinomlarinin ayirici tanisinda,
karaciger fibrozisinin  degerlendirilmesinde  vyararl
oldugunu vurgulayan yayinlar mevcuttur. **23 Ancak heniiz
hem cihazlarin gosterdigi farkhliklar, uygulayicilarin yeterli
deneyime sahip olmamasi ve olasi patolojiler icin mutlak
standart degerler olusturulmadigi icin bu alanda yapilacak
arastirmalara ihtiyag mevcuttur.

Alam ve arkadaslar servikal lenf nodlarinda ylksek
elastikiyet gosteren alanlarin dagilm ve vylzdesine
dayanan 5 paternli skorlama sistemini kullanmislardir.
Reaktif ve metastatik lenf nodlari karsilastirildiginda kesim
degeri 2 ve 3 paternleri arasindadir; 3 ve 5 arasindaki
paternler metastatik olarak distintilmektedir. B-mod tani
icin kisa aks gapi, sekil, sinir (regiiler-irregiiler), ekojenite
(homojen-non-homojen) ve hilusun varligi veya
yoklugundan olusan 5 kriterin toplam puanini
degerlendirmislerdir. Reaktif ve metastatik lenf nodlari
karsilastirildiginda kesim degeri 6-7 puan arasindadir. 5-6
puan alanlar reaktif, 7-10 puan alanlar ise metastatik
olarak disliniilmistir. B-mod sonografi icin duyarlilik,
secicilik ve dogrulugu sirasiyla %98, %59, %84;
sonoelastografi icin duyarhlk, segicilik ve dogrulugu
sirastyla %83, %100, %89; kombine degerlendirildiginde
duyarhhk, secicilik ve dogrulugu sirasiyla %92, %94, %93
degerleri bulunmustur. 8

Lyshchik ve ark.?*, lenf nodunun sertlik oranini, mutlak lenf
nodu sertlik orani ve mutlak komsu kas doku sertlik oranini
karsilastirarak hesaplamislardir. 1,5 dan biyuk sertlik orani
metastatik lenf nodu siniflamasinda %98 duyarlilik, %85
segicilik ve %92 dogrulukla en vyararli kriter olarak
bulunmustur. Arda ve ark.?> benign ve malign lenf nodu
ayriminda elastosonografinin %93,8 duyarlilik ve %89,5
secicilik oldugu sonucuna varmislardir. Kurt ve ark.%® ise
referans elastosonografik degerin tayini icin yaptiklari
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calismada, 1,5’in lizerindeki gerinim indeksi (SR) oranini;
%98 segicilik %85 duyarlilik ve %92 dogruluk ile
malign/benign lenf nodu ayriminda anlamh olarak
bildirmistir.

Benign ve malign ylzeyel lenf nodu ayrimi igin gercek
zamanli elastosonografi meta-analizinde Ying ve ark.”
gercek zamanli elastografinin  malign lenf nodu
tanimlanmasinda iyi bir arag olabilecegini 6nermektedir.
Ayrica alan orani 6lglimlerinin her ne kadar iyi tanisal
dogruluga sahip olsa da gozlemciler arasi belirgin
degiskenligi oldugu sonucuna ulagsmislardir. Bu nedenle
sertlik orani 6lglimi gibi sayisal bir metodun elastikiyet
analizinde kullanimi, standardizasyon icin gereklidir. Ayica
boyun yapisina bagl olarak kompresyon sirasinda probun
kayma olasiligi vardir. Dislik kalitede elastogram
alindiginda yorumlama problemi olabilir. Komsu buyiik
damarlardaki pulsasyon kaliteli elastogram alinmasini
zorlagtirabilir ve tetkik siresi uzayabilir. Bir diger engel ise
serbest el ile uygulanan kompresyon giiciniin standardize
olmamasi ve dolayisiyla gozlemci ici ve gozlemciler arasi
degiskenlige yol acabilmesidir. Biz de bu nedenle
calismamizda gerinim oranini dlgerek, gbézlemciler arasi
degiskenligi ortadan kaldirmayr amacladik. Ayrica
¢alismamiz sirasinda tiim Olglimlerin ayni radyolog
tarafindan yapilmasi ve eslik eden radyolog ile fikir birligi
saglanarak ilerlenmesi calismamizi degerli kilmaktadir.
Calismamizda glincel literature benzer sonuglar elde
edildi. Benign ve metastatik lenf nodlarinin ortalama gerim
indeksleri arasinda istatiksel olarak anlamh farkhihk
saptandi. Test edilen pek cok kesim degerinden, 1,55
gerinim indeksi kesim degeri benign ve metastatik lenf
nodlari arasinda en iyi ayrimin yapiimasini sagladi. 1,55
Uzerindeki gerinim indeks degerinin tanisal dogrulugu
hesaplandiginda, bu kriter %94,4 duyarliik, %91,7
secicilik, %92,9 pozitif 6ngoéri degeri ve en yiksek
ortalama tanisal dogruluk degerine (%89,5) sahiptir. Alan
oraniigin 2,50 kesim degeri %75 duyarlilik, %91,7 segicilik,
%88,2 pozitif 6ngori deger ve %89,5 tanisal dogruluk
degerine sahip oldugu gorilmistir. Buna gore patern 1 ve
2' nin reaktif lenf nodlarinda, patern 3, 4 ve 5' in malign
lenf nodlarinda gorildigi sonucuna ulasiimigtir.
Calismamizda bazi kisithiliklar da mevcuttur.
Elastosonografi tecribeyle yakin ilgili bir tekniktir.
Calismamiz retrospektif bir g¢alisma oldugundan dogasi
geregi orneklem blylkligi ¢ok yiksek sayilara
ulasamamistir. Ayrica ¢calismamizin dizayni geregi sadece
lenf nodu biopsi sonucu malign ve benign olarak
kategorize edilmis ve bu sonuglar ile USE paternlerinin
iliskisi degerlendirilmistir. Biopsi sonucu ile metastaz tanisi
alan lenf nodlarinin hangi timore ait oldugu da ¢alisma
verilerimizde mevcut degildir. Hangi timorin metastaziile
hangi USE paterninin istatiksel olarak daha cok iliskisinin
oldugunun saptanmasl, standardizasyon icin ¢ok daha
faydali olacaktir.

Sonug

Sonoelastografi, servikal lenf nodlarinin sertlik derecesini
saptayan ve lenf nodunun malignite olasilig1 hakkinda fikir
veren invaziv olmayan bir US teknigidir. Calismamizda 1,55
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gerinim indeksi kesim degerinin benign ve malign lenf
nodlari arasinda en iyi ayrimin yapilmasini sagladig
goriuldi. 1,55 tzerindeki gerinim indeks degerinde USE’nin
duyarhhgi %94,4; segiciligi; %91,7 ve pozitif 6ngori degeri
%92,9 olarak bulundu. Ayrica B-mode ve renkli doppler
uygulamada uzun aks/kisa aks oraninin ikiden az olusu,
ekojen  hilusun  goérilmemesi ve  mikst-periferal
kanlanmanin  gbézlenmesi malign lenf nodlarinda
istatistiksel olarak anlamli oranda fazla bulunmustur.

Etik Standartlara Uygunluk

Bu ¢alisma icin Digkapi Yildirim Beyazit Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu’ndan izin
alinmistir (Karar tarihi: 02.04.2013; Karar no: 09/41).

Cikar Catismasi
Yazarlarin konuyla ve/veya herhangi bagka bir yazar ile ilgili
maddi veya manevi bir ¢ikar catismasi yoktur.

Finansal Destek
Yazarlar finansal destek beyan etmemislerdir.

Yazar Katkisi

SK: Arastirmanin hipotezi, Calisma Tasarimi, Proje
gelistirme, Literatiir taramasi, Analiz, Makale yazimi. ESG,
TA: Proje gelistirme, Literatlir taramasi, Analiz, Makale
yazimi. AK: Arastirmanin hipotezi, Calisma Tasarimi, Proje
gelistirme, Literatir taramasi, Analiz, Elestirel inceleme.

Kaynaklar

1. Vassallo P, Edel G, Roos N, Naguib A, Peters PE. In-vitro
high-resolution ultrasonography of benign and malignant
lymph nodes. A sonographic-pathologic correlation. Invest
Radiol.  1993;28:698-705. DOI:  10.1097/00004424-
199308000-00009

2. Pusztaszeri MP, Faquin WC. Cytologic evaluation of cervical
lymph node metastases from cancers of unknown primary
origin. Semin Diagn Pathol. 2015;32(1):32-41. DOI:
10.1053/j.semdp.2014.12.002

3. Van den Brekel MW, Castelijns JA, Stel HV, et al. Occult
metastatic neck disease: detection with US and US-guided
fine—needle aspiration cytology. Radiology 1997;180:457-
61. DOI: 10.1148/radiology.180.2.2068312

4. Garra BS. Elastography: current status, future prospects,
and making it work for you. Ultrasound Q. 2011;27(3):177-
86. DOI: 10.1097/RUQ.0b013e31822a2138

5. Gritzmann N, Hollerweger A, Macheiner P, Rettenbacher T.
Sonography of soft tissue masses of the neck. J Clin
Ultrasound. 2002;30:356-73. DOI: 10.1002/jcu.10073

6. Garra BS. Elastography: history, principles, and technique
comparison. Abdom Imaging.2015;40(4):680-97. DOI:
10.1007/s00261-014-0305-8

7. Bhatia KS, Lee YY, Yuen EH, Ahuja AT. Ultrasound
elastography in the head and neck. Part Il. Accuracy for
malignancy. Cancer Imaging. 2013;13:260-76. doi:
10.1102/1470-7330.2013.0027

8. Alam F, Naito K, Horiguchi J, Fukuda H, Tachikake T, Ito K.
Accuracy of sonographic elastography in the differential
diagnosis of enlarged cervical lymph nodes: comparison
with conventional B-mode sonography. AJR Am J

16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Roentgenol. 2008;191(2):604-10. DOI:
10.2214/AJR.07.3401

Ahuja A, Ying M. An overview of neck node sonography.
Invest Radiol. 2002;37:333-42. DOI: 10.1097/00004424-
200206000-00005

Cerezo L, Millan I, Torre A, et al. Prognostic factors for
survival and tumor control lymph node
metastases from head and neck cancer. A multivariate
study of 492 cases. Cancer. 1992;69:1224-1234. DOI:
10.1002/cncr.2820690526

Dudea SM, Lenghel M, Botar-Jid C, Vasilescu D, Duma M.
Ultrasonography of superficial lymph nodes: benign vs.
malignant. Med Ultrason. 2012;14(4):294-306.

Steinkamp HJ, Cornehl M, Hosten N, Pegios W, Vogl T, Felix
R. Cervical lymphadenopathy: ratio of long- to short-axis
diameter as a predictor of malignancy. Br J Radiol.
1995;68(807):266-70. DOI: 10.1259/0007-1285-68-807-266
Ying M, Ahuja AT, Evans R, King W, Metreweli C. Cervical
lymphadenopathy: sonographic differentiation between
tuberculous nodes and nodal metastases from non-head
and neck carcinomas. J Clin Ultrasound. 1998;26:383-389.
DOI: 10.1002/(sici)1097-0096(199810)26:8<383::aid-
jcu2>3.0.co;2-e

Leboulleux S, Girard E, Rose M, et al. Ultrasound criteria of
malignancy for cervical lymph nodes in patients followed up
for differentiated thyroid cancer. J Clin Endocrinol Metab.
2007;92:3590-4. DOI: 10.1210/jc.2007-0444

Rubaltelli L, Proto E, Salmaso R, Bortoletto P, Candiani F,
Cagol P. Sonography of abnormal lymph nodes in vitro:
correlation of sonographic and histologic findings. AJR Am J
Roentgenol. 1990;155:1241-1244. DOI:
10.2214/ajr.155.6.2122673

Vassallo P, Wernecke K, Roos N, Peters PE. Differentiation
of benign from malignant superficial ymphadenopathy: the
role of high resolution US. Radiology. 1992;183:215-220.
DOI: 10.1148/radiology.183.1.1549675

Sakaguchi T, Yamashita Y, Katahira K, et al. Differential
diagnosis of small round cervical lymph nodes: comparison
of power Doppler US with contrast-enhanced CT and
pathologic results. Radiat Med. 2001;19:119-125.

Hajek PC, Salomonowitz E, Turk R, Tscholakoff D, Kumpan
W, Czembirek H. Lymph nodes of the neck: evaluation with
us. Radiology. 1986;158:739-742.
DOI:10.1148/radiology.158.3. 3511503

Itoh A, Ueno E, Tohno E, et al. Breast disease: clinical
application of US elastography for diagnosis. Radiology.
2006;239:341-350. DOI: 10.1148/radiol.2391041676
Lyshchik A, Higashi T, Asato R, et al. Thyroid gland tumor
diagnosis at US elastography. Radiology. 2005;237:202-211.
DOI: 10.1148/radiol.2363041248

Taylor LS, Rubens DJ, Porter BC, et al. Prostate cancer:
three-dimensional sonoelastography for in vitro detection.
Radiology. 2005;237:981-985. DOl:
10.1148/radiol.2373041573

Thomas A, Kummel S, Gemeinhardt O, Fischer T. Real-time
sonoelastography of the cervix: tissue elasticity of the
normal and abnormal cervix. Acad Radiol. 2007;14:193-200.
DOI: 10.1016/j.acra.2006.11.010

Friedrich-Rust M, Ong MF, Herrmann E, et al. Real-time
elastography for noninvasive assessment of liver fibrosis in
chronic viral hepatitis. AJR. 2007;188:758-764. DOI:
10.2214/AJR.06.0322

in cervical



24,

25.

26.

27.

Korkmaz ve ark., Boyun Lenf Nodlarinda Sonoelastografi

Lyshchik A, Higashi T, Asato R, et al. Cervical lymph node
metastases:  diagnosis at  sonoelastography--initial
experience.  Radiology.  2007;243(1):258-67. DOI:
10.1148/radiol.2431052032

Arda K, Ciledag N, Aktas E, Aribas BK, Kose K. Quantitative
assessment of normal soft-tissue elasticity using shear-
wave ultrasound elastography. AJR Am J Roentgenol.
2011;197(3):532-6. DOI: 10.2214/AJR.10.5449

Kurt A., Tatar i.G, ipek A, Hekimoglu B. B-Mode and
elastosonographic evaluation to determine the reference
Elastosonography values for cervical lymph nodes. ISRN
Radiol. 2013;7(2013):895287. DOI: 10.5402/2013/895287
Ying L, Hou Y, Zheng HM, Lin X, Xie ZL, Hu YP. Real-time
elastography for the differentiation of benign and
malignant superficial lymph nodes: a meta-analysis. Eur J
Radiol. 2012;81(10):2576-84. DOI:
10.1016/j.ejrad.2011.10.026

17



doi: 10.53446/actamednicomedia.1280319

Kocaeli Universitesi

Cilt: 7 Sayi: 1 Subat 2024 / Vol: 7 Issue: 1 February 2024
https://dergipark.org.tr/tr/pub/actamednicomedia

Research Article | Arastirma Makalesi

INVESTIGATION OF THE EFFECT OF KINESIO TAPE APPLICATION ON
ATHLETES ON PERFORMANCE

SPORCULARA UYGULANAN KINEZYO BANT UYGULAMASININ PERFORMANSA OLAN
ETKISININ iINCELENMESI

@ Cigdem Cekmece?", @Murat Sonz?, @Ilgin Sade3

1Section of Occupational Therapy, Department of Therapy and Rehabilitation, Vocational School of Kocaeli Health Services, Kocaeli University, Kocaeli,
Turkiye. 2Sports Science Faculty, Kocaeli University, Kocaeli, Turkiye. 3Department of Physical Medicine and Rehabilitation, Faculty of Medicine, Kocaeli

University, Kocaeli, Tiirkiye.

(&

ABSTRACT

Objective: Kinesio taping (KT), helps athletes move more stably
and safely by providing support to muscles and joints. Thus, it
allows athletes to develop more strength and speed. It also
supports athletes to exercise with higher performance and have a
faster recovery process.

This study aims to examine the acute effect of KT applied to
athletes on balance and vertical jump strength.

Methods: Tests including vertical jump/leg-back strength and
balance parameters of right and left one foot and two feet were
applied to 19 male athletes with a mean age of 20.5+1.6 years.
After taping was applied to the gluteus maximus, medius, and
quadriceps muscles of the athletes, the tests were repeated.
Results: A significant difference was found in all parameters
(vertical jump strength p<0.001, leg-back strength p=0.001, right
single foot balance p<0.00, left single foot balance p<0.001, and
double foot balance p=0.002) in the evaluations.

Conclusion: In our study, positive developments were observed in
jumping and balance parameters with the KT applied to the
athletes.

Keywords: Kinesio taping, sports physiotherapy, strength training
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Amag: Kinesiyo bantlama (KB), kaslara ve eklemlere destek
saglayarak, sporcularin daha stabil ve giivenli bir sekilde hareket
etmelerine yardimci olmaktadir. Boylece, sporcularin daha fazla
kuvvet ve hiz gelistirmelerine olanak tanimaktadir. Ayrica
sporcularin daha yiksek performansla egzersiz yapmalarini ve
daha hizl bir iyilesme siirecine sahip olmalarini desteklemektedir.
Bu g¢alismanin amaci; sporculara uygulanan KB’nin denge ve dikey
sigrama kuvvetine olan akut etkisini incelemektir.

Yontem: Yas ortalamasi 20,5+1,6 olan 19 erkek sporcuya bantlama
oncesi; dikey sigrama/ bacak-sirt kuvveti ile sag ve sol tek ayak ve
cift ayak denge parametrelerini igeren testler uygulandi. Bantlama,
sporcularin gluteus maksimus, medius ve kuadriseps kaslarina
yapildiktan sonra testler tekrarlandi.

Bulgular: Degerlendirmelerde bakilan tiim parametrelerde (dikey
sigrama kuvveti p<0,001, bacak-sirt kuvveti p=0,001, sag tek ayak
denge p<0,001, sol tek ayak denge p<0,001 ve cift ayak denge
p=0,002) anlamli fark elde edildi.

Sonug: Calismamizda sporculara uygulanan KB ile sigrama ve denge
parametrelerinde olumlu gelismeler oldugu gézlenmistir.

Anahtar Kelimeler: Kinezyo bantlama, spor fizyoterapisi, kuvvet
antremani
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Introduction

Sporting performance can be defined as the sum of
efforts put forth for success during the performance of
an athletic task.? In the field of sports sciences, many
studies are carried out to increase performance. These
studies aim to enable individuals to achieve better results
by completing the given tasks with fewer mistakes and
more efficiency.® Individuals who are interested in
professional or amateur sports are in a constant search
to improve their performance and to be more agile,
strong, fast, and equipped. Technological developments
and physical training in the equipment used in the field
of sports can largely meet this demand for performance
enhancement in modern sports. However, the search for
athletes to increase their sportive performance
continues.

Kinesio taping (KT), is considered advantageous in
mechanical properties compared to other types of taping
that lose their structural support within 20 minutes of
exercise.* Considering the mechanism of action, it is
stated that KT improves proprioceptive sensation
through muscle tone, reduces pain, corrects
inappropriate positions, and stimulates skin receptors.®
In addition to many functions, its main aim is to support
the joint during movement.® It has been reported in the
literature that tape application helps to increase
proprioceptive sensation and thus reduces the
occurrence of motion-related injuries.>® For these
reasons, KT is widely used in the rehabilitation of athletes
due to the prevention of sports-related injuries, the
treatment of these injuries, and its positive contribution
to sports performance.®%!! |n addition, it is stated that
the application of KT can improve the explosive power of
the muscle by providing increased sensory input to the
neuromuscular system and increasing the activation of
the sensorimotor reflex pathway.!?

The ability to perform a vertical jump is more closely
related to strength than any other factors. Most activities
that require explosive vertical movements involve a
counter-movement pattern, where the muscles are
initially contracted and then rapidly shortened to
generate acceleration in the body or limbs.* The gluteus
maximus muscle (GMax) is the most basic mover during
a vertical jump.***> In gymnastics sport, besides vertical
jump strength, the effect of balance parameters is quite
large. Balance is defined as the coordinated working
process of the neuromuscular system, which includes the
preservation of the center of gravity with continuous
feedback from the visual, vestibular, and nervous
senses.'® Balance performance is closely related to a
person's muscle tone, muscle strength, and muscular
endurance.’ Hip, knee, and ankle joint movements
controlled by coordinated movements along the kinetic
chain are important in maintaining balance. In terms of
muscular activity, it is stated that the stronger the
Hamstring, Quadriceps, GMax, and Gluteus minimus
muscles, the easier it will be to stay in balance.*®

When the current literature is examined, it is seen that
KT applied to athletes is done to 1. prevent or reduce
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sports injuries,’®?! 2. to contribute to performance.??%

When the studies investigating the contribution of KT to
performance in athletes are examined, it is seen that
publications are related the positive effects of the
application.??2* In this study, it is aimed to examine the
effect of KT applied to the gluteal muscles on the
performance (by scanning the recorded data) of
volunteer individuals who are students at the Faculty of
Sports Sciences of our university and are interested in
artistic gymnastics sports to increase their performance
in competitions.

Methods

A total of 19 male gymnasts, who were healthy, actively
engaged in sports, with a mean age of 20.5+1.6 years,
voluntarily participated in the study. After receiving the
demographic information of the athletes before taping:
Tests including vertical jump strength, leg-back strength,
right, and left single-foot balance, and double-foot
balance parameters were applied. All these tests were
repeated twenty minutes after taping to the appropriate
muscles. Those who were allergic to the KT application
and those who refused the application were excluded
from the study. Moreover, those who had a
musculoskeletal injury in the 6 weeks before the study,
those who had a medical condition or pathology (fracture
or tendon injury) that could have caused a disability in
the previous 6 months, and those who had an allergic
reaction to the tape were excluded from this study. In
order to understand whether there is a KT allergy, a 5x5
cm wide KT piece was glued to the back area and tested
before the study. Two athletes who developed allergic
reactions were excluded from the study, and one athlete
was excluded since he did not agree to participate in the
study.

Vertical Jump Strength Test

The vertical jump test is a practical test that gives
information about the anaerobic power level of the
individual. Jump meters were used in the vertical jump
test. The belt was tied at the athlete's belly button.
Meanwhile, the athlete stands on the exercise mat.
When the arms are free and ready to jump, they sit with
their legs parallel to the ground by bending their knees,
and the free arms are pulled back and then to the body,
jumping forward and upwards with acceleration and
falling back onto the mat, the value displayed on the
screen was recorded in centimeters.?®

Back/Leg Strength Measurement

Leg back strength measurement was made using Takei
Back and Leg Dynamometer. It was done by asking the
athlete to stand on the dynamometer bench with his
knees slightly bent and pull the dynamometer bar with
maximum force upwards using his legs, with his arms
stretched out.?®
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Balance Measurements (Right and Left Single Foot
Balance, Double Foot Balance)

Balance measurements were made with an Easy-Tech
balance measurement board. Measurements were made
by repeating the right foot 3 times, the left foot 3 times,
and both feet 3 times and each repetition was 30
seconds. Performance values of 30 seconds taken from
the right, left and both feet were recorded. In these
measurements, an increase in numerical values for
balance means a decrease in the level of balance.
Because each numerical increase in the measurement
shows each balance deviation within 30 seconds. Before
the test started, the participants in our study were
informed about the evaluation we would make, and they
were told to get on the balance board. First, one leg
(right, left) and then both legs were tested 3 times for 30
seconds.?’

This study was approved by the Clinical Research Ethics
Committee with the decision numbered KU GOKAEK-
2021/09.18.

Figure 1. Gluteus Max. KT

Statistical Analysis

Statistical analysis was performed with IBM SPSS 20.0
(IBM Corp, Armonk, NY, USA) package program.
Descriptive statistics for all variables are shown as Mean
+ Standard Deviation. Wilcoxon test was used to
determine whether the difference between the
evaluation parameters before and after the KT
application was significant. In the statistical analysis of
the measurements, the level of significance was used as
0.05.

Results

Age, height, weight, body mass index, and lower, and
upper extremity length averages of the athletes included
in the study are given in Table 1. The results of the
comparison between the athletes before and after taping
are vertical jump strength p<0.001, leg-back strength
p=0.001, right one-foot balance p<0.001, left one-foot
balance p<0.001, and double foot balance p=0.002.
When the data obtained before and after banding were
compared, it was determined that there was a
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igure 2. Gluteus Med. KT '

KT Application

Before the application, the area where the tape will be
adhered was cleaned by shaving. The GMax, gluteus
medius (GMed), and quadriceps muscles to be taped
were placed in the longest position and tension was
given. While taping the GMax, the hip was positioned at
a 90-degree flexion angle (Figure 1). The GMed was
placed in the side-lying position and the hyperadduction
position was given to provide full stretch and taping was
performed (Figure 2). For the quadriceps muscle, the
knee flexion angle was brought to 90 degrees and KT was
applied (Figure 3). All taping was applied from the origin
to the insertion with 50% tension to increase
performance. Afterward, the athletes rested for 20
minutes. At the end of this period, the initial tests were
performed again. KT application was performed by a
certified physiotherapist.

Figure 3. Quadriceps Femoris KT

statistically significant difference in all parameters (Table
2).

Table 1. Demographic information of the athletes

Height Average (cm) 169.1+37.5
Weight (kg) 70.049.3
Body mass index

22.25+4.9
(kg/m?)
LE Length (cm) 92.1+8.7
UE Length (cm) 77.6%3.3

Table 2. Average data before and after taping

Before taping| After taping p
Vertical jump (cm) 48.0617.04 | 53.6817.68 |<0.001
Leg back strength (kg) 119.78+23.44|135.73+23.06| 0.001
Balance right foot average | 4.74+1.18 3.31+0.86 |<0.001
Balance left foot average 4.30£1.20 3.17+0.88 |<0.001
:3::2;: double foot 6.91#2.64 | 4.94+3.06 |0.002
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Discussion

KT is used by physiotherapists to modulate some
physiological processes as a supportive method in
rehabilitation. In this study, the acute effect of the KT
technique applied to the hip and knee circumference of
healthy athletes on the performance values of the
athletes was investigated. The results of the study: The
acute effect of KT applied to the hip and knee
circumference muscles in healthy athletes was examined
and it was revealed that the KT technique applied had a
significant effect on performance values. The main
finding of the study was that KT improves short-term
muscle strength of the GMax, GMed, and Quadriceps
muscles after administration in athletes. The result
obtained from the study suggests that the KT application
can provide a significant improvement in performance in
certain sports. The findings in the literature regarding the
effects of taping such as increasing somatosensory
information, providing correct positional input, and
increasing muscle activation are in line with our study.>®
Since KT was first used in sports, there has been
increasing interest due to its wide range of applications.
Its creator, Kenzo Kase, believed that the use of tape
could relieve pain by stimulating the nervous system,
strengthening the muscles, reducing edema, and
subcutaneous hemorrhages, and affecting the proper
alignment of the joints, thus promoting its use in the field
of sports. In recent years, KT, prophylaxis in sports such
as swimming, football, handball, volleyball, baseball, or
tennis has become an important part of manual therapy
and rehabilitation. In sports such as handball and
football, speed and muscle strength are considered the
basic elements of the game tactic. In the study conducted
by Miiller and Brandes,?® which aimed to evaluate the
effect of KT application on shooting in football and
handball, it has been noted that there is a significant
improvement in the ball speed of the players' shots after
applying KT. This can be explained by the proprioceptive
effect of KT on the athlete's body, which can cause an
increase in motor units that contribute to muscle tone.?®
Proprioception, which is defined as position and
movement perception, is related to joint position sense,
kinesthesia, force sense, and vibration, and has a positive
contribution to the performance of athletes.

Studies on KT applications in the literature have been
applied for different purposes. Conflicting results have
been reported in studies investigating the effects of
taping techniques applied to different areas on
parameters such as muscular activity and strength. When
the studies carried out to determine the changes in
muscular activity after KT application are examined,
Murray?® found in their study with 2 patients who were
treated after anterior cruciate ligament surgery, that
there was an increase in the range of motion and EMG
activity of the subjects after KT application.

When the studies evaluating the changes in the strength
parameters after the KT application with different
application times are examined, as a result of the study
conducted by Slupik et al.> on 27 healthy individuals, they
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found that there was no significant change in the
isokinetic power values after 10 minutes of KT
application, but there was a significant increase 24 hours
after the application.® In another study, Fu et al.?*in their
study on 14 healthy athletes, looked at whether KT
application had any effect on quadriceps and hamstring
muscle strength. They found no significant difference in
muscle strength in the evaluations made without taping,
immediately after taping, and 12 hours after taping, and
they reported that KT had no effect on the isokinetic
quadriceps and hamstring muscle strength of healthy
athletes.?*

Another study similar to our study was conducted by B
Pearce et al.3% In the study, KT applied to the GMed of 29
amateur golf players and showed that KT applied to the
GMed successfully improved hip abduction strength.
Researchers in the same study stated that it may be
beneficial to use the KT application to improve
performance in athletes to facilitate muscle movement.3°
In a randomized controlled study examining the effect of
KT on the explosive muscle strength of the GMax in male
athletes, Karien Mostert-Wentzel et al.!! taped 60 male
athletes, when they compared the data before,
immediately after, and after 30 minutes, they achieved a
statistically significant improvement. Researchers stated
that KT was effective in significantly improving the
explosive power of the GMax in male athletes
immediately after taping and 30 minutes later %,

In our study, the acute effect of KT applied to the muscles
around the hip and knee was examined. According to the
results obtained from the study, it was observed that KT
application in healthy athletes increased performance
and participation in training in individuals. The main
limitations of this study are, the absence of a control
group and the long-term effects of KT were not followed.
Although it is not possible to generalize these positive
results obtained from the study, larger scaled
randomized controlled studies are needed.
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SAGLIK ALANLARINDAKI UNiIVERSITE OGRENCILERININ ANATOMi DERSINE
YONELIK TUTUMLARININ SINAV KAYGISI UZERINE ETKISi

THE EFFECTS OF ATTITUDES TOWARDS ANATOMY COURSE ON EXAM ANXIETY OF
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-

Amag: Calismamizin amaci anatomi egitimi ile ilgili 6grencilerin
fikirlerini almak, derse karsi olusturduklari tutumlari tespit etmek ve
soz konusu tutumlarinin sinav kaygilarn Uzerindeki etkilerini
arastirmaktir.

Yontem: Tanimlayici 6zellikte olan arastirma evreni Kocaeli Saglik ve
Teknoloji Universitesi’nde 2022-2023 Egitim-Ogretim yilinda Dis
Hekimligi Fakiltesi, Saghk Bilimleri Fakiltesi ve Meslek Ylksek
Okulu’nda 6grenim géren toplam 648 6grencinin katilimi ile olusturul-
mustur. Ogrencilere Kisisel Veri Formu, Anatomi Dersine iliskin Tutum
Olgegi ve Sinav Kaygisi Olgegi olmak iizere 3 farkli degerlendirme
unsuru kapsaminda toplam 63 ¢oktan segmeli soru sorulmus olup
ogrencilerin anatomi dersi ile ilgili goruslerinin ve tutumlarinin ve
bunlarin sinav kaygisi Gzerine etkisi belirlenmek istenmistir.

Bulgular: Calismamizda Anatomi Dersine iligkin Tutum Olgegi ile yas,
sinif ve bolime isteyerek gelme gibi degiskenler arasinda anlamli bir
fark oldugu goriilmustir (p<0,05). Cinsiyet ve egitim-6gretim durumu
degiskenleri ile anatomi dersine yonelik tutum dizeyleri ve sinav
kaygisi duizeyleri arasinda ise anlamh bir fark elde edilememistir
(p>0,05). Sinav Kaygisi Olgegi'ndeki kaygi diizeyleri ile sinif ve bélime
isteyerek gelme degiskeninde anlaml bir fark gikmistir (p<0,05).
Sonug: Calismamiz 6grencilerin anatomi dersine yonelik tutumlarini
ve sinav kaygisi duzeylerini etkileyen faktorlerin yas arahgi, sinif
seviyesi ve bolime isteyerek gelme durumu gibi degiskenler
oldugunu gostermektedir. Bu baglamda, anatomi dersine karsi
olumlu bir tutum gelistirmek ve sinav kaygisini azaltmak igin ders
iceriginin 6grenim seviyelerine uygun sekilde diizenlenmesi, hoca-
ogrenci etkilesiminin guiglendirilmesi ve interaktif 6grenme yontem-
lerinin kullanilmasi 6nerilmektedir. Bu ¢alismanin sonuglari, saglk
calisanlarinin daha yiksek akademik basariya sahip olmalarini ve
daha kalifiye bir sekilde mesleki uygulamalarini siirdurebilmelerini
destekleyerek, anatomi egitiminde verilen bilgilerin etkili bir sekilde
tasarlanmasi ve uygulanmasina katki saglayabilir.

Anahtar Kelimeler: Anatomi, sinav kaygisi, tutum olgegi.

\_

ABSTRACT \

Objective: Aim of our study is to get students' opinions about
anatomy education, to determine their attitudes towards course, and
to investigate these attitudes’ effects on exam anxiety.

Methods: Descriptive study population was conducted with 648
student participants studying at Faculty of Dentistry and Health
Sciences and Vocational School in Kocaeli Health and Technology
University, 2022-2023 academic year. 63 multiple-choice questions
were asked to students within scope of 3 different evaluation
elements, namely Personal Data Form, Attitude Scale Regarding
Anatomy Course and Exam Anxiety Scale. It was aimed to determine
students’ opinions and attitudes about anatomy course and their
effect on exam anxiety.

Results: In our study, it was observed that there was a significant
difference between Attitude Scale Towards Anatomy Course and age,
class and preferring to department willingly variables (p<0.05). No
significant difference was found between gender and education level,
and levels of attitude towards anatomy course and exam anxiety
(p>0.05). There was a significant difference between anxiety levels in
the Exam Anxiety Scale and preferring to class and department
willingly variable (p<0.05).

Conclusion: Our study shows that the factors affecting students'
attitudes towards the anatomy course and exam anxiety levels are
variables such as age range, class level and the status of coming to the
department willingly. In this context, in order to develop a positive
attitude towards the anatomy course and to reduce exam anxiety, it
is recommended to organize the course content in accordance with
the learning levels, to strengthen the teacher-student interaction and
to use interactive learning methods. The results of this research may
contribute to the effective design and implementation of the
information given in anatomy education by supporting healthcare
professionals to have higher academic success and to continue their
professional practice in a more qualified manner.

Keywords: Elective Anatomy, exam anxiety, attitude scale.
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Giris

Anatomi, insan vicudunun yapi ve isleyisini inceleyen
bilim dalidir ve Yunancada “ana” “gikarmak” ve “tome”
“kesim” kelimelerinden tiretilmistir.! Bu bilim dali,
Universitelerin saglik ile ilgili béliimlerinde zorunlu ders
kapsaminda egitim-6gretim programina dahil edilmistir.
Ancak o6grencilerin bu ders hakkindaki tutumlarinda
farkliliklar gézlenmektedir.23 Anatomi dersinin, tip ve
saglik bilimleriyle ilgili diger bolimlerde Ogrenciler
tarafindan en ¢ok zorlanilan derslerden oldugu
belirtiimektedir. Ogrenciler ders kapsaminda kisa bir siire
icinde ¢ok sayida anatomik terimi 6grenmek zorunda
olduklarindan, anatomi dersinin zahmetli ve sikici
oldugunu disiinmektedirler.*®> Ancak anatomi dersinde
ogretilen bilgiler tibbin bircok dalinda temel bir 6neme
sahip oldugundan, 6grencilerin bu dersi 6grenmeye 6zen
gdstermeleri gerekmektedir.®

Tutum, bir 6grencinin bir konu veya ders hakkinda sahip
oldugu disiinceler, hisler ve inanclardir. Ogrencilerin
tutumlarinin; akademik basarilari, derse katiim oranlari
ve notlari Uzerinde 6nemli bir etkiye sahip oldugu
gosterilmistir.” Kayg, fiziksel ve ruhsal saghk problemle-
rine bagl olarak gelisen, gerginlik ve/veya korkunun
neticesinde ortaya c¢ikan ve zamana yayllmis olarak
gorilen bir durumdur. Sinav kaygisi ise bir 6grencinin
sinav sonuglarini olumsuz etkileyecek diizeyde hissettigi
bir gerginlik duygusudur. Anatomi dersine yonelik sinav
kaygisi da 6grenciler arasinda oldukca yaygin goérilen bir
problemdir. Bu kaygi tipik olarak sinavin yaklasmasiyla
artar. Sinav kaygisi, 6grencinin 6zglvenini, motivasyonu-
nu ve performansini da etkilemektedir. Bunlara ek olarak,
Ogrencinin yeterliligine olan inancini ve sinavda basarili
olma ihtimalini duslrebilmektedir. Bunun sonucunda,
dgrenci sinavda basarisizlikla karsilasabilir.?

Bunlara istinaden, bu ¢alismanin amaci, saglk alanindaki
farkli bolimlerde egitim alan Universite 6grencilerinin
anatomi dersine yonelik tutumlarinin sinav kaygisi lizerine
etkisini incelemek, ayrica 6grencilerin tutumlarinin ve
kaygi dizeylerinin yas, cinsiyet, 0grenim programi,
okudugu bolim, bélime isteyerek gelmesi gibi degisken-
lere bagli olarak arastirmaktir.

Yontem

Tanimlayici 6zellikte olan arastirma evreni Kocaeli Saglik
ve Teknoloji Universitesi'nde 2022-2023 egitim-6gretim
yilinda Dis Hekimligi Fakultesi, Saglik Bilimleri Fakiltesi ve
Meslek Yiksek Okulu’'nda Ogrenim goren toplam 648
ogrencinin katilimi ile gergeklestirilmistir. Calismamiz
Kocaeli Saglik ve Teknoloji Universitesi, Girisimsel
Olmayan Etik Kurulu tarafindan 09/11/2022 tarihli 11/01
sayili karari ile onaylanmistir. Arastirma verileri Aralk
2022—-0cak 2023 tarihleri arasinda toplanmistir. Anketin
geribildiriminin  glvenilirligini artirmak icin, anketi
dolduran o6grencilerden isim yazmamalari istenmistir.
Ogrenciler anketi Google form izerinden
cevaplandirmistir. Tanimlayici tipte olan bu c¢alismayla

24

Kocaeli Saglik ve Teknoloji Universitesi, Dis Hekimligi
Fakiltesi'nden 32 (%4,9), Saglik Bilimleri Fakultesi
Fizyoterapi ve Rehabilitasyon boéliminden 55 (%8,5),
Saglik Bilimleri Fakultesi Hemsirelik bélimiinden 20 (%3,1)
Saglik Hizmetleri Meslek Yiksekokulundan 541 (%83,5)
olmak Uzere toplam 648 Ogrenciye Kisisel Veri Formu,
Anatomi Dersine iliskin Tutum Olgegi ve Sinav Kaygisi
Olgegi olmak Ulzere 3 farkli degerlendirme 6lgeginden
toplam 63 ¢oktan se¢cmeli soru yoneltilmistir. Ogrencilerin
anatomi dersi ile ilgili tutumlarinin karsilastiriimasi ve
sinav kaygisi tizerine etkisini belirlemek hedeflenmistir.

Kisisel Veri Formu

Anket; yas, cinsiyet, okudugu bélim, kaginci sinif, kaginci
O6gretim oldugu ve 6grenim gordigl bolime isteyerek
gelip gelmedigi gibi tanitici 6zellikler igeren toplam 6
sorudan olugmaktadir.

Anatomi Dersine iliskin Tutum Olgegi

Calismamizda kullanilan Anatomi Dersine iliskin Tutum
Olgegi, Esit Aralikh Likert tipi besli derecelendirme
Olgegine donustlrilmistir. Bahgeci (2006) tarafindan
yapilan arastirmada bir madde havuzu olusturmak
amaciyla Hemsirelik, Beden Egitimi Ogretmenligi ve Fen
Bilgisi Ogretmenligi bd&liimlerinden dérdinci  sinif
Ogrencisi 23 gonilli anatomi dersini betimleyen duygu,
dislince ve davraniglar iceren birer kompozisyon
yazmistir. Bu kompozisyonlar analiz edilerek anatomi dersi
ile ilgili ve tutumu etkileyebilecegi 6ngorilen 34 ciimle
belirlenmis ve bu ifadeler dil ve kapsam gecerligi icin 3
uzmana sunulmustur. Ardindan, bu maddeleri temsil
etmesi baglaminda puanlamalari igin alan egitimi
uzmanlarina sunulmustur ve Cohen Kappa katsayisi
hesaplanmistir. Arastirmanin sonucunda, 27 maddeli bir
Olgcek gelistirilmistir ve bu Olcek, bagimsiz bir érneklem
grubunda 242 6grenci ile test edilmistir. Analiz sonucunda
ayristirilamayan iki madde ve bir diger madde yik degeri
0,40'tan dusik oldugu icin dlgekten cgikariimistir. Geriye
kalan 24 madde, Duygusal Tutum, Dersle ilgili Tutum,
Basari Tutumu ve Disiplin Tutumu adindaki dért alt boyuta
atanmistir. Bu alt boyutlardaki 24 madde igin madde yik
degerleri arasinda 0,41 ile 0,79 arasinda degismektedir.®
Olcekteki tutum diizeyleri:

24- 55 puan: Duslik Diizey Tutum

56-88 puan: Orta Duzey Tutum

89-120 puan: Yuksek Diizeyde Tutum olarak puanlanma-
hdir.

Sinav Kaygisi Ol¢egi

Olcekte kullanilan madde havuzu, Baltas (1999) tarafindan
gelistirilen 50 adet kaygi ifadesi izin dahilinde alinarak
olusturulmustur. Olgegin glivenirligi icin Hemsirelik,
Beden Egitimi Ogretmenligi ve Fen Bilgisi Ogretmenligi
boliminde okuyan 206 lisans Ogrencisi ile ¢ahsilmistir.
Faktor analizi sonrasinda, madde yik degeri 0,40'tan
disik olan 12 madde ve ayrismamis (binisik) 4 madde
Olgcekten cikarilmistir. Kalan 34 madde, 0,41 ile 0,74
arasinda degisen bes alt boyuta yiiklenmistir. Olcegin ic
glvenirlik katsayisi Cronbach’s Alpha (a)=0,87 olarak
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hesaplanmistir. “Hicbir zaman”, “Nadiren”, “Bazen”,
“Cogu zaman” ve “Her zaman” segeneklerinden olusan
begli Likert soru kalibi kullaniimigtir. °

Olcegin kaygi dizeyi:

34- 78 puan: Dislik Dizeyde Kaygi <(otX)

79-125 puan: Orta Diizeyde Kaygi (o1X)

126-170 puan: Yiksek Dizeyde Kaygi>(otX)
puanlanmaldir.

olarak

Veri Analizi

istatistiksel degerlendirme IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA)ile yapildi. Normal dagilima uygunluk
Kolmogorov-Smirnov ve Shapiro-Wilk testleri ile degerlen-
dirilmistir. NGmerik degiskenler ortalamazstandart sapma
ve medyan (25.-75. ylzdelik) olarak verilmistir. Kategorik
degiskenler frekans (ylzde) olarak verilmistir. Gruplar
arasindaki farkliliklar Mann-Whitney U testi ve Kruskal-
Wallis testi ile belirlenmistir. Coklu karsilagstirmalar igin
Dunn testi kullanilmistir. Kategorik degiskenler arasindaki
iliskiler Ki-kare analizi belirlendi. Hipotez testlerinde
p<0,05 istatistiksel dnemlilik icin yeterli kabul edilmistir.

Bulgular

Calismamizda, saghk alanindaki farkh boélimlerde egitim
alan Universite 6grencilerinin anatomi dersine yonelik
tutumlarinin sinav kaygisi Uzerine etkisinin incelenmesi
amaciyla toplanan verilerin yéntem béliimiinde agiklanan
tekniklerle analizi yapilmistir. Analiz sonucunda elde
edilen bulgular tablo haline getirilmistir ve ilgili tablolar
dahilinde yorumlar yapilmistir.

Calismaya dabhil edilen toplam 648 katilimcinin; %23,3’0
erkek, %76,7’si kadin, %93,7’si 18-24 yas araliginda,
%6,3’'U 25-30 yas araliginda, %55,9’u 1.sinif, %44,1'i 2.
sinif, %68,7’si 1. O0gretim, %31,3'G 2.68retim, %92,1'i
okudugu bolimu isteyerek tercih eden, %77,9’u 6n lisans
ve %22,1’i lisans Ogrencisidir. Katihmcilarin %4,9'u Dis
Hekimligi, %8,5’i Fizyoterapi ve Rehabilitasyon, %3,1'i
Hemsirelik, %5,6’si Ameliyathane Hizmetleri, %9,1’i
Anestezi, %4,8’i Diyaliz, %16,4’(i Fizyoterapi, %6,8’i ilk ve
Acil  Yardim, %4,9’u  Odyometri, %5,9’u  Tibbi
Dokiimantasyon ve  Sekreterlik, %13,6’si  Tibbi
Gorintlileme Teknikleri ve %16,5'i Tibbi Laboratuvar
Teknikleri 6grencisidir (Tablo 1). Anatomi Dersine iliskin
Tutum Olcegi’ne gore; 25-30 yas araligindakiler, 2. Sinifta
olanlar ve bolime isteyerek gelenlerde tutum dizeyi
yuksek ¢cikmistir ve istatiksel olarak anlamli bir fark tespit
edilmistir (p<0,05). Cinsiyet, 6gretim ve egitim durumu
degiskenleri ile tutum diizeyleri arasinda ise anlamh bir
fark ¢cikmamistir (p>0,05) (Tablo 2). 1. Sinifta okuyanlarda
ve bolime isteyerek gelmeyenlerde yiiksek kaygi diizeyi
tespit edilmistir. 2.sinifta okuyan ve boélime isteyerek
gelenlerde duslk kaygi diizeyi elde edilmistir (p<0,05).
Cinsiyet, yas aralg, Ogretim ve egitim durumu
degiskenleri ile sinav kaygi dlzeyleri arasinda anlamli bir
fark saptanmamistir (p>0,05) (Tablo 3). Katilimcilarin
okuduklari béliimler ile ATO-TOP arasinda anlamli bir fark
oldugu gozlenmistir (p<0,05). Fizyoterapi ve Rehabilitas-
yon bélimiinde okuyanlarin ATO-TOP puani diger
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boélimlerde okuyanlara gére daha yuksek bulunmustur
(p<0,05). SKO-TOP ile katilimcilarin okuduklari bélimler
arasinda ise anlamli bir fark bulunamamistir (p>0,05)
(Tablo 4). Buna ek olarak, okuduklari bélimler ile ATO-
TOP ikili karsilastinlmasina gére analiz edildiginde On
lisans Programlari-Fizyoterapi ve Rehabilitasyon bolimi
arasinda anlamh bir fark oldugu gorilmustir (p<0,05)
(Tablo 5).

Tablo 1. Katilimcilara Ait Tanimlayici istatistikler

Degiskenler N %
Cinsiyet Erkek 151 233
Kadin 497 76,7
Yas Arahig 18-24 607 93,7
25-30 41 6,3
Sinif 1.sinif 362 55,9
2.sinif 286 44,1
Ogretim Sekli 1.68retim 445 68,7
2.6gretim 203 31,3
Bolimii isteyerek Gelmesi Evet 597 921
Hayir 51 7,9
Egitim Diizeyi Onlisans 505 77,9
Lisans 143 22,1
Okuduklari Boliimler
Dis Hekimligi Lisans 32 49
Fizyoterapi ve Rehabilitasyon Lisans 55 8,5
Hemsirelik Lisans 20 3.1
Ameliyathane Hizmetleri On lisans 36 5,6
Anestezi On lisans 59 91
Diyaliz Onlisans 31 4,8
Fizyoterapi Onlisans 106 16,4
ilk ve Acil Yardim On lisans 44 6,8
Odyometri On lisans 32 49
Tibbi Dokiimantasyon ve Sekreterlik | An lisans 38 5,9
Tibbi Goruntlleme Teknikleri On lisans 88 13,6
Tibbi Laboratuvar Teknikleri Onlisans 107 16,5

Tartisma

Tutum Ogrencilerin ders galisma, 6grenme ve okula ya da
derse olan vyaklasimlarini yansitan bir kavramdir.
Ogrencilerin anatomi dersine karsi tutumlari, notlarini ve
akademik performanslarini etkileyebilir. Bircok ¢alisma,
ogrencilerin  tutumlarinin, akademik basarilari, derse
katilim oranlari ve notlari Gizerinde 6nemli bir etkiye sahip
oldugunu  gdstermistir.”?®  Calismamizda  kullanilan
“Anatomi Dersine iliskin Tutum Olgegi”’nde &grencilerin
olgekten aldiklari puan arttikga tutum dizeyinin yiksek ve
anatomi dersine karsi pozitif bir tutuma sahip oldugu
ortaya koyulmustur. Yas, sinif ve bolime isteyerek gelme
degiskenlerinde sonuglarin anlamli oldugu bulunurken;
cinsiyet, 6grenim durumu degiskenleriyle iliskili sonuglarin
ise anlamh olmadigi gézlenmistir. Calismamizda 25-30 yas
araligive 2. sinif olan 6grencilerde anatomi dersine yonelik
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yuksek tutum goérilmesi, 6grencilerin akademik olarak
derslerde daha tecriibeli olabilmesiyle iligkilendirilmistir.
Yine ayni 6lgek ile elde edilen bulgular, boélime isteyerek
gelme degiskenine “evet” yanitini veren 0&grenciler
acisindan yiksek tutumda olmalarinin, 6grencilerin
anatomi  dersini sevmeleriyle ve derse karsl
motivasyonlarinin  yiksek oldugunu gostermektedir.
Kaygi, ogrencilerin sinavlara veya O0grenme
degerlendirmelerine karsi yogun bir stres, endise ve kaygi
yasadigi bir durumu ifade eder. Sinav kaygisi, 6grencilerin
sinavlara veya 0grenme firsatlarina yonelik
deneyimledikleri negatif bir duygu durumudur. Bu kaygi,
ogrencilerin  ders c¢alisma  yeteneklerini,  sinav
performansini ve genel 06grenme deneyimlerini de

etkileyebilmektedir. ilgili bu sinav kaygisi anatomi dersinin
sinav zamaninin yaklagsmasiyla birlikte dogru orantil
olarak artis gostermektedir. Bunlara ek olarak, sinav
kaygisi durumu 6grencinin kendine glivenmesi, derse karsi
ilgisi ve basarisi Gzerinde de oldukga etkili olabilmektedir
ve 6grencinin yetersizlik ve basarisizhk gibi disinceler
olusturmasina yol acabilmektedir. Sinav kaygisi, sinav
zamaninin yaklasmasiyla birlikte gittikce artar. Ayrica,
sinav kaygisi durumu o6grencinin kendine glvenmesi,
derse kars! ilgisi ve basarisi Gzerinde de oldukga etkili

olabilmektedir ve 6grencinin yetersizlik ve basarisizlik gibi
olusturmasina yol
kaygisinin etkisinde kalan bir 6grenci de ise sinavlarda

disinceler

acabilmektedir.

basarisizlik durumu goériilebilmektedir.?

Tablo 2. Katilimcilarin Anatomi Dersine Tutum Diizeylerinin Demografik Ozelliklerine Gére iligkisi

Degiskenler Diisuik D.T. Orta D.T. Yiiksek D.T. P degeri
N (%) N (%) N (%)

Cinsiyet
Erkek 24 (15,9)° 104 (68,9)? 23 (15,2)? 0,331
Kadin 67 (13,5)° 329 (66,2)? 101 (20,3)?
Yas Araligi
18-24 87 (14,3)° 415 (68,4)b 105 (17,3)° <0,001*
25-30 4(9,8)? 18 (43,9)° 19 (46,3)b
Sinif
Lsinif 59 (16,3)? 248 (68,5)? 55 (15,2)? 0,006*
2.sinif 32 (11,2)? 185 (64,7)? 69 (24,1)°
Ogretim Sekli
1.6gretim 68 (15,3)? 296 (66,5)? 81 (18,2)? 0,330
2.5gretim 23 (11,3)? 137 (67,5)° 43 (21,2)2
Boliime isteyerek Gelmesi
Evet 77 (12,9)° 400 (67)° 120 (20,1)° 0,005*
Hayir 14 (27,5)0 33 (64,7)? 4(7,8)
ggr:ti?:a'z;’zey' 67 (13,3)° 345 (68,3)° 93 (18,4)° 0304
Lisans 24 (16,8)? 88 (61,5)? 31(21,7)? !

P<0,05, *Ki-kare testi, a ve b seklinde isaretlenen farkl harfler istatistikte anlamli farkl gosterip “b” harfi farkin olustugu degiskeni géstermektedir.

D.T: Diizey Tutum

Tablo 3. Katilimcilarin Sinav Kaygisi Diizeylerinin Demografik Ozelliklerine Gére iligkisi

Degiskenler Diisiik D.T. Orta D.T. Yiiksek D.T. P degeri
N (%) N (%) N (%)

Cinsiyet

Erkek 29 (19,2)° 78 (51,7)° 44 (29,1) 0,378

Kadin 95 (19,1)2 228 (45,9)2 174 (35)?

Yas arahig

18-24 112 (18,5)2 287 (47,3)° 208 (34,3)° 0,166

25-30 12 (29,3)2 19 (46,3) 10 (24,4)°

Sinif

Lsinif 56 (15,5)2 166 (45,9)2 140 (38,7)° 0,002*

2.sinif 68 (23,8)° 140 (49)2 78 (27,3)?

Ogretim Sekli

1.6gretim 84 (18,9)° 209 (47) 152 (34,2) 0,925

2.6retim 40 (19,7)? 97 (47,8) 66 (32,5)°

Boliime isteyerek Gelmesi

E\.—ﬁr 121(20,3)f 286 (47,9)° 190 (31,8)? 0,001*
3(5,9) 20 (39,2)° 28 (54,9)b

Egitim Diizeyi

Onlisans 94 (18,6)2 246 (48,7) 165 (32,7)? 0,370

Lisans 30 (21)2 60 (42)? 53 (37,1)?
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Ogrencilerin okudugu bélim, sinif, bélimi isteyerek
tercih etme degiskenleri sinav kaygisi dlzeyleri lizerinde
etkili faktorler arasinda olurken; cinsiyet, yas aralig,
Ogretim ve egitim dlzeyi degiskenlerinin etkili olmadig
saptanmistir. 1. Sinif olup bdélime istemeyerek gelen
ogrencilerin yliksek diizeyde sinav kaygisi oldugu tespit
edilmistir. 1. sinif 6grencilerinin yasadigi sinav kaygisi; yeni
bir ortama uyum saglama, 6grenme stillerini kesfetme ve
akademik becerilerinin yeterliligi UGzerine belirsizlikler
yasamalariyla dogrudan iligkilidir. Bu nedenle 6grencilere,
yeni bir ortama uyum saglama, akademik becerilerini
gelistirme, kaynaklara erisim ve ders materyalleri igin
yardim alma konularinda destek saglanmasi, sinav kaygisi
diizeylerinde énemli bir azalma saglayabilir.5® Yapilan bir
arastirmada, ¢alismamizdan farkh olarak, tip fakiiltesinde
okuyan kiz 6grencilerin, erkek o6grencilere gbre daha
yiksek kaygi seviyelerine sahip olduklari bulunmustur.!
Kiz 6grencilerin kaygi dlzeylerinin daha ylksek olma
sebepleri arasinda; cinsiyet rolleri, toplumsal beklentiler,
daha fazla strese maruz kalmak oldugu dislinilmek-
tedir.1%* Calismamizda cinsiyetler arasinda herhangi bir
farklihk tespit edilmemistir.

Tablo 4. Katilimcilarin Anatomi Dersine iliskin Tutum ve Sinav
Kaygisi Olceginin Toplam Puanlarinin Bélimlere Gére Dagilimi

ATO-TOP Medyan SKO-TOP Medyan
(25.-75. Yiizdelik)  (25.-75. Yiizdelik)

Boliimler

On Lisans Programlari 73 (62-85) 108 (85-135)

Dis Hekimligi 76,5 (62,5-83) 111 (86,75-133,5)
FTR 82 (68-95)*** 110 (88-131)
Hemsirelik 69 (56,75-86) 124,5 (99,75-141,5)
P degeri 0,023*** 0,496

***Kruskal Wallis Test, ATO-TOP: Anatomi Dersine iliskin Tutum Olgegi
Toplam Puani, SKO-TOP: Sinav Kaygisi Olgegi Toplam Puani, FTR:
Fizyoterapi ve Rehabilitasyon

Tablo 5. Katilimcilarin ATO-TOP’nin Okuduklari Béliimlere Gére
ikili Karsilastiriimasi

Boliimler ATO-TOP Medyan P degeri
(25.-75. Yiizdelik)
6.L Prog.- Hemsirelik 73 (62-85) - 69 (56,75-86) > 0,05
Dis Hek.-Hemsirelik 76,5 (62,5-83) - 69 (56,75-86)  >0,05
Dis Hek.-FTR 76,5 (62,5-83) - 82 (68-95) 0,465
Hemgirelik-FTR 69 (56,75-86) - 82 (68-95) 0,133
On lisans- Dis Hek. 73 (62-85) - 76,5 (62,5-83) >0,05
Onlisans-FTR 73 (62-85) - 82 (68-95) 0,020%**

***Kruskal Wallis Test. FTR: Fizyoterapi ve Rehabilitasyon, Dis Hek.:
Dis Hekimligi, O.L Prog.: On Lisans Programlari

Universite grencilerinin anatomi dersindeki tutumlarinin,
sinav  kaygisi (zerindeki etkisine iliskin  yapilan
arastirmalar, 6grencilerin basarilari ve ders motivasyonlari
Uzerinde de oOnemli bir etkiye sahip oldugunu
gbstermektedir.1>1>17 Arastirmalara gére, anatomi dersi
genellikle stresli bir ders olarak algilanmaktadir. S6z
konusu bu stres durumu, 6grencinin 6grenim seviyesi,
cinsiyet ve anatomi dersi hakkinda 6n bilgisinin olmasi gibi
faktorlere gore degiskenlik gosterebilmektedir. Bununla
beraber anatomi dersinin derinlemesine 6grenilmesinin,
Ogrencilerin  anatomiye yonelik tutumunu olumlu
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etkiledigi da ortaya koyulmustur.?>'3181%  yap|lan
calismalarda, tip fakiiltesi 6grencilerinin hemgirelik
Ogrencilerine gére anatomi dersine karsi daha olumlu bir
tutum  sergiledikleri tespit edilmistir.2%>16  Bagka
calismalarda da Tip ve Hemsirelik boliimlerinde okuyan
ogrencilerin anatomi dersine yonelik yliksek tutuma sahip
oldugu ve sinav kaygisini daha dusik diizeyde yasadiklari
tespit edilmistir.’>® Hemsirelik bélimi &grencilerinde
anatomi dersine yonelik orta diizey tutum ve orta diizey
sinav kaygisi ¢ikarak farkli bir sonug elde edilmistir.
Hemsirelik boélimiinden bu c¢alismaya katilan 6grenci
sayisinin az olmasi nedeniyle elde edilen sonuglarin daha
blylik bir orneklem ile desteklenmesi gerekmektedir.
Hemsirelik bolimiindeki 6grencilerden elde edilen veriler
ile ulasilan tutum diizeyinin diger bahsedilen faktorlere de
bagli  olabilecegi  bilindiginden, ilgili  bodlimiin
Ogrencilerinin anatomi dersine karsi sahip olduklari
tutumun tum faktorlerin birlikte degerlendirilmesiyle
ortaya koyulabile-cegi yorumlanmigtir. Ancak, saghk
alanindaki bolimlerde okuyan tim oOgrenciler igin,
anatomiye karsi tutum dizeylerinin yiksek ve olumlu
olusunun, 6grencilerin is hayatlarinda ve/veya mesleki
pratiklerinde basarili olmalari veya tecriibe kazanmalari
noktasinda oldukga 6nemli olacagini diisiinmekteyiz. Buna
ek olarak, dis hekimligi 6grencilerinin anatomi dersine
iliskin tutum diizeyleri calismaya alinan diger saghk alani
bollimlerine gore yiksek bulunmustur. Anatominin
6nemini 6grenci-lere acgikca gosterilmesi ve dis hekimligi
uygulamasinda temel bir 6neme sahip olmasi, kariyerleri
boyunca anatomi bilgilerini kullanacaklari igin, anatomiye
karsi ilgi duyabilmeleri ve bu alanda basarili olmak igin
kendilerini gelistirmeleri olabilmektedir.

Universite dgrencilerinin anatomi dersine yénelik genel
anlamda olumlu bir tutum sergiledigini ortaya
koymustur.?>1320 Ancak calismamizda bazi dgrencilerin
sinav kaygisi nedeniyle anatomi dersine karsi olumsuz bir
tutum gelistirdigi de gozlemlenmistir. Sinav kaygisinin
yuksek dizeyde olmasi durumunda anatomi dersine
yonelik daslik diizey tutum gosterilmesi bu sonucu
destekler niteliktedir. Katihmcilarin okuduklari bélimler
ile ATO-TOP arasinda anlamli bir fark oldugu gdzlenmistir.
Fizyoterapi ve Rehabilitasyon boéliminde okuyanlarin
ATO-TOP puani diger béliimlerde okuyanlara gére daha
ylksek bulunmustur. Buna ek olarak, okuduklari béltimler
ile ATO-TOP ikili karsilastiriimasina gére analiz edildiginde
On lisans Programlari-Fizyoterapi ve Rehabilitasyon
bolimi arasinda anlamli bir fark oldugu gorGlmustir:
Fizyoterapi ve Rehabilitasyon bolumi 6grencilerinin
anatomi dersine yonelik tutumlarinin diger bolimlere
gore pozitif olmasinin nedenleri arasinda; fizyoterapi
uygulamalarinda anatomi bilgisinin 6neminin oldukca
fazla olmasi, anatomi dersinde oOgrendikleri bilgileri
dogrudan is hayatlarinda kullanacak olmalari, anatomi
dersine karsi ilgi beslemeleri ve mesleki pratiklerinde
basarili olabilmek amaciyla kendilerini gelistirme istekleri
olabileceginin kanaatindeyiz.

On lisans programlarinda anatomi dersine ydnelik
tutumun ve sinav kaygi diizeyinin goreceli olarak daha
dusiik elde edilmesinin sebebini 6n lisans diizeyinde
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verilen anatomi egitiminin lisans dlzeyine gore daha
yuzeysel anlatimina ve 0&grencilerin meslek hayatinda
lisans boluimlerindeki kadar dogrudan anatomiyi
kullanacaklarini diglinmemelerine baglanabilmektedir.
Calismamizdan elde edilen sonuglar 6grencilerin anatomi
dersine yonelik gosterdikleri tutum ve sinav kaygl
diizeyleri arasindaki iliskiyi yansitmaktadir. Ogrencilerin
yas araligi, sinifi, boélime isteyerek gelme durumu gibi
parametreler anatomi dersine yonelik tutumlarini ve sinav
kaygisi diizeylerini 6nemli 6lglide etkilemektedir. Derse
kargi tutum duzeyini arttirarak, sinav kaygisi azalmig, daha
yuksek akademik basariya sahip saglik ¢alisanlarinin
yetistirilmesi saglanmis olacaktir. Ogrenim seviyesi, yas,
bolim gibi degiskenlerin anatomi dersine tutumu
etkileyen faktoérler arasinda olmasi sebebiyle, derse karsi
yuksek tutum diizeyi gosterilmesi icin, derste anlatilan
bilgilerin 6grenim seviyelerine gore dizenlenmesi ve
hoca-6grenci ekseninin Ust diizeyde isler halde oldugu
interaktif O0grenme yontemlerinin kullanilarak,
ogrencilerin derse aktif katihmlarinin tesvik edilmesi
onerilmektedir.

Agiklamalar
Bu makalenin bir kismi 14. Uluslararasi Tip ve Saghk
Bilimleri Arastirmalari Kongresi’'nde sozli bildiri olarak
sunulmustur.

Etik Standartlara Uygunluk

ilgili calisma Kocaeli Saglik ve Teknoloji Universitesi
Girisimsel Olmayan Etik Kurulu’nun 09/11/2022 tarihli ve
11/01 sayili karari ile onaylanmistir.

Cikar Catismasi
Calismada herhangi bir kisi/kurum ile cikar c¢atismasi
bulunmamaktadir.

Yazar Katkisi:
ATO: CGalismanin planlanmasi, veri analizi, yazim. BR:
Calismanin planlanmasi, veri toplama ve isleme, yazim.

Finansal Destek
Herhangi bir kisi ya da kurulustan finansal
alinmamistir.

destek
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Amag: Human papilloma virtist (HPV), Gireme sisteminin en yaygin viral
enfeksiyonudur. Cinsel olarak aktif kadin ve erkeklerin buyik bir kismi
omdrlerinin bir noktasinda bu virtsle enfekte olmaktadir. Bu ¢alismada
Kocaeli Universitesi'nde okuyan égrencilerin HPV enfeksiyonlari, asi ve
taramalari tzerine bilgi diizeylerinin dlglilmesi amaglanmigstir.

Yéntem: Arastirma anketi c¢evrimigi ortamda 26.12.2022-6.01.2023
tarihleri arasinda Google Formlar tizerinde erisime agilmistir. Anketinin
birinci boliml arastirmaya katilan 6grencilerin demografik 6zelliklerini
belirlemeye yonelik sorulardan olusmaktadir. Anketin ikinci boliminde
2013 yilinda Waller ve ark. tarafindan gelistirilmis ve 2019 yilinda Demir
tarafindan yapilan galismada Turkge gegerlik ve guvenilirligi kanitlanmig
Human Papilloma Viriisii Bilgi Olgegi (HPV-BO) kullanilmistir. Veriler 1BM
SPSS V23 paket program ile analiz edilmistir.

Bulgular: Arastirmaya toplam 372 6grenci katilmistir. Tanimlayici istatistik
sonuglarina goére katilimcilarin %58’i kadin ve %59'u saglik alaninda (tip,
dis, ilk ve acil yardim, fizyoterapi, hemsirelik vb.) ve %41'i saglik disindaki
bélimlerde okumaktadir. Katiimcilarin %901 daha 6nce HPV hastaligini
duydugunu belirtirken tip 6grencilerinin %94’4  HPV'yi duydugunu
belirtmistir. HPV-BO daha énce HPV’yi duydugunu belirten 336 6grenciye
uygulanmistir. Katiimcilarin toplam 33 puan alinabilecek HPV-BO genel
puan ortalamalari 14,02+7,19 olarak bulunmustur. Saglik alanindaki
bolimlerde okuyan 6grencilerin HPV bilgi dlzeyi saglik disi bélimlerde
okuyan 6grencilere gore anlamli derecede yuksektir (p<0,05). Arastirma
sonuglarina gore cinsiyet ve cinsel deneyim HPV bilgi duzeyi Gzerinde
anlamli bir etki olusturmamaktadir (p>0,05).

Sonug: Calisma sonuglarina gore aralarinda tip ve saglik alanindaki diger
bélimlerin bulundugu katilimer popilasyonu dustintildugiinde sonuglarin
duslk seviyede oldugu gorilmektedir. Bu sonuglardan yola gikarak geng
nufusu HPV konusunda bilinglendiriimek ve toplum g¢apinda farkindalik
yaratmak amaciyla nitelikli calismalara ihtiyag bulundugu séylenebilir.
Anahtar Kelimeler: Human papilloma virls, bilgi dizeyi, farkindalik,
Universite 6grencileri, HPV

ABSTRACT

Objective: Human papilloma virus (HPV) is the most common viral
infection of the reproductive system. Most sexually active men and
women are infected with this virus at some point in their lives. In this
study, it was aimed to measure the knowledge level of students studying
at Kocaeli University on HPV infections, vaccination knowledge and
screening.

Methods: The research questionnaire was made available online on
Google Forms between 26.12.2022 and 6.01.2023. The first part of the
questionnaire consists of questions to determine the demographic
characteristics of the students participating in the research. In the second
part of the questionnaire, the HPV Knowledge Scale (HPV-BO), which was
developed by Waller et al. in 2013 and proven to be valid and reliable in
Turkish in the study conducted by Demir in 2019, was used. Data were
analyzed with IBM SPSS V23 package program.

Results: A total of 372 students participated in the research. According to
the descriptive statistics results, 58% of the participants are women and
59% are studying in the field of health (medicine, dentistry, first and
emergency aid, physiotherapy, nursing, etc.) and 41% are studying in
departments other than health. While 90% of the participants stated that
they had heard of HPV disease before, 94% of the medical students stated
that they had heard of HPV. HPV-BO was applied to 336 students who
stated that they had heard of HPV before. The average total score of HPV-
BO, from which participants can obtain a total of 33 points, has been found
to be 14.02+7.19. According to the results of Mann-Whitney U test, HPV
knowledge level of students studying in health departments is significantly
higher than students studying in non-health departments (p<0.05).
According to the results of the research, gender and sexual experience do
not have a significant effect on the HPV knowledge level (p>0.05).
Conclusion: According to the results of the study, it is seen that the results
are at a low level when the participant population, among which there are
other departments in the field of medicine and health, is considered.
Based on these results, it can be said that there is a need for qualified
studies to raise awareness of the young population about HPV and to carry
out community-wide awareness studies.

Keywords: Human papilloma virus, level of knowledge, awareness,
university students, HPV
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Giris

Human papilloma virisi (HPV), lreme sisteminin en
yaygin viral enfeksiyonudur. Cinsel olarak aktif kadin ve
erkeklerin bliylk bir kismi émirlerinin bir noktasinda bu
virisle  enfekte  olmaktadir.!  Amerika Birlesik
Devletleri'nde (ABD) her yil 14 milyona kadar HPV
enfeksiyonu teshisi konulmaktadir. Bu popilasyondan
40.000'den fazla kisiye her yil yeni bir HPV ile iliskili kanser
vakasi teshisi konulmustur.?

HPV, diinya gapindaki tiim kanserlerin yaklasik %5'inin
nedeni olarak tanimlanmistir. HPV enfeksiyonu hemen
hemen tiim serviks kanserleri, anogenital (vulvar, vajina,
penil ve anal) ve orofaringeal kanserlerin 6nemli bir orani
ile iliskilidir.> Rahim agzi kanseri, her yil tahmini
500.000'den fazla yeni vaka ve 250.000'den fazla 6limle
diinya capinda kadinlari etkileyen en yaygin kanser
trlerinden biridir. Rahim agzi kanseri riski, belirli HPV
genotiplerinin insidansina paralel olarak artmigstir.

HPV enfeksiyonu igin risk faktorleri, diger cinsel yolla
bulasan enfeksiyonlara benzerdir. En 6nemli faktorler
cinsel partner sayisi, yeni partner, erken cinsel iliski,
onceden cinsel yolla bulasan enfeksiyona sahip olmak,
immin supresyon, diger HPV aracili neoplazi oykusi ve
disik sosyoekonomik durum olarak siralanmaktadir.
Dusuk sosyoekonomik duruma sahip populasyonda saglik
hizmetleri ve taramaya erisim kisith oldugu icin HPV igin
bir risk faktérii olarak gorilmektedir.®

HPV teshisi icin yaygin olarak kullanilan HPV ve Pap smear
testleri HPV'nin erken teshisi, 6nlenmesi ve tedavisi igin
olduk¢a onemlidir. Erken tani ve koruma programlari ile
HPV’nin  kritik  sonuglarinin  6niine  gegebilmek
mumkinken HPV farkindaliginin diisik olmasi nedeniyle
serviks kanseri hala en yiksek insidansa sahip kanser
turlerinden birisi olmaya devam etmektedir. Ozellikle
disik sosyoekonomik ve egitim dizeyine sahip
bolgelerde HPV farkindalg oldukga disiktir. Farkindalik
dizeyi lilke capinda bile degiskenlik gostererek bolge bazli
saglhk hizmetlerine erisim, egitim duzeyi, cinsel iliskiye
baslama yasi ve bolgenin muhafazakarlik dizeyine gore
daha dusiik seyretmektedir.®

Glnlmizde, HPV enfeksiyondan primer korumada, HPV
asilari 6nemli yer tutmaktadir.” 2020 itibariyle HPV asisi
110 llkede HPV ulusal asi programina dahil edilmistir.®
Turkiye’de ise HPV asisi ruhsath olarak belirli bir cret
karsiiginda uygulanmakta ancak heniz ulusal asi
programinda bulunmamaktadir.’ Genel olarak gelismis
Ulkelerde HPV asisinin ulusal asi programina dahil edildigi
gorilmektedir. Literatlrde yapilan birgok ¢alismada HPV
asisinin ve HPV farkindahg konusunda etnik, irksal ve
kiltirel  farkhliklarin ~ 6nemli  bir faktér oldugu
goriilmektedir.®1%11 Bzellikle bazi popiilasyonlarda cinsel
egitim konusundaki eksiklik ve aile ya da toplum iginde
cinsel konulari konusmaktan kaginmanin bir sonucu olarak
cinsel yolla bulasan hastaliklar hakkinda bilgi dizeyi
oldukga dusuiktur.®

HPV’yle ilgili Tirkiye ve uluslararasi literatiirde toplum
bazli bircok farkindahk calismasi yapildigi gortlmektedir.
Ozan ve ark. tarafindan vyapilan c¢alismada kadin
hastaliklari ve dogum poliklinigine basvuran 336 kadin
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hastanin sadece %33,6’sinin HPV'yi bildigi, %46,1'nin
HPV’'nin cinsel yolla bulasan bir hastalik oldugunu dahi
bilmedigi ve %44,6’sinin HPV asisini bilmedigi ortaya
cikmistir.?2 Amerika Birlesik Devletleri (ABD) (n: 813),
Birlesik Krallik (BK) (n: 799) ve Avustralya’da (n: 797)
yapilan genis ¢apli bir calismada; katilimcilarin %61,1’inin
daha o6nce HPV’yi duydugu tespit edilmistir. HPV
hastaligini duyan katilimcilarin orani diger Ulkelere gore
ABD’de daha yiksek bulunmustur (ABD, BK ve Avustralya
icin sirasiyla erkekler %63,6, %39,2, %41,4; kadinlar %87,7,
%61,6, %71,8). Bunun yaninda tim dlkeler igin kadinlarin
bilgi duzeyleri daha yiiksek bulunmustur (ABD, BK ve
Avustralya icin sirasiyla erkekler 8, 7,74, 8,16; kadinlar
9,22, 8,53, 8,31).13 Literatiirde yayinlanan calismalarda da
goraldugi gibi Tirkiye'de HPV farkindalig risk grubu olan
cinsel aktif kadinlarda dahi gelismis Ulkelere gore
disiktir. HPV'den korunmada 6nemli bir faktor olan HPV
farkindaligi agisindan saglk otoritelerine yol géstermesi
icin Kocaeli Universitesinde okuyan 6grencilerin HPV
enfeksiyonlari, asi bilgisi ve taramalari Uzerine bilgi
diizeylerinin dlgilmesi amaglanmustir.

Yontem

Aragtirma Tasarimi

Kocaeli Universitesi'nde egitim géren tim 6grenciler
arastirmanin evrenini olusturmaktadir. Yapilan Power
analizine gore tim evrenden 330 katilimciya ulasiimasi
hedeflenmistir.

Calismada ogrencilerin HPV konusunda bilgi dizeylerini
olgmek icin anket yontemi kullanilmistir. Arastirma anketi
cevrimici ortamda 26.12.2022 ile 6.01.2023 tarihleri
arasinda Google Formlar Uzerinde erisime acilmistir.
Anket Kocaeli Universitesi’nin belirli bolgelerinde agilan
stantlarda arastirmada yer alan 6grenciler veya 6grenci
temsilcileri vasitasiyla karekod gorseli gosterilerek ve
sosyal aglarda Ogrenci gruplarinda paylasilarak farkl
fakiltelerde okuyan katilimcilara ulastiriimistir.

Calisma Anketi ve Calismada Kullanilan Olgekler

Arastirma anketi 2 béliimden olusmaktadir. Birinci bélim
arastirmaya katilan 6grencilerin demografik ozelliklerini
belirlemeye yonelik sorulardan olusmaktadir. Anketin
ikinci bélimiinde 2013 yilinda Waller ve ark.'* tarafindan
gelistirilmis ve 2019 yilinda Demir’ tarafindan yapilan
calismada Turkge gecerlik ve glivenilirligi kanitlanmis olan
Human Papilloma Virlisii Bilgi Olcegi (HPV-BO)
kullanilmistir. HPV-BO, HPV, HPV asisi ve tarama testleri
hakkindaki bilgi diizeyini 6lgmek amaciyla gelistirilmis, 33
madde ve 4 alt boyuttan olusan bir élgektir. Olcegin alt
boyutlari Genel HPV bilgisi, HPV tarama testi bilgisi, genel
HPV asl bilgisi ve mevcut HPV asilama programina yonelik
bilgi olarak siralanmaktadir. Olcekte her bir dogru cevap,
“1”, yanlis cevaplar ile “Bilmiyorum” ifadeleri “0” ile
puanlanmaktadir. HPV-BO’den elde edilen toplam puan 0-
33 arasindadir ve puanin yiksek olmasi, HPV tarama
testleri ve HPV asisi hakkindaki bilgi diizeyinin ylksek
oldugunu gostermektedir. Demir (2019) tarafindan
yapilan gecerlik- glivenilirlik calismasi sonucunda olcegin
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Cronbach a degeri (0,901) giivenirlik katsayisinin 0,9629
oldugu (“Genel HPV bilgisi alt boyutu” Cronbach alfa:
0,848; “HPV tarama testi bilgisi alt boyutu” Cronbach alfa:
0,679; “Genel HPV agi bilgisi alt boyutu” Cronbach alfa:
0,796; “Mevcut HPV asilama programina yonelik bilgi alt
boyutu” Cronbach alfa: 0,609) bulunmustur.”

Etik ve Yonetsel izinler

Arastirmaya baslamadan &nce Kocaeli Universitesi
Rektdrligl, Kocaeli Universitesi Tip Fakiiltesi Dekanligi ve
Kocaeli Universitesi Girisimsel Olmayan Klinik Aragtirmalar
Etik Kurulu’na gerekli izin bagvurulari yapilmis ve GOKAEK-
2022/21.07 sayili izin alinarak c¢alisma baslatilmistir.
Olgegin bu calismada kullanimi igin 6lgek gelistirici
arastirmacidan yazili onay alinmistir.

istatistiksel Analiz

Veriler Google Forms ile toplandiktan sonra Once
Microsoft Office Excel 365 programina aktariimis,
sonrasinda da IBM SPSS V23 paket program ile analiz
edilmistir.  Normal dagilima uygunluk Kolmogorov-
Smirnov ve Shapiro-Wilk testleri ile degerlendirilmistir.
Verilerin normal dagilima uymadig belirlendigi igin
parametrik olmayan analizlerden vyararlanilmistir. ikili
grup karsilastirmalarinda Mann-Whitney U Testi ve iki
Uzeri grup karsilastirmalarinda Kruskal-Wallis H Testi
kullanilmistir. NiUmerik degiskenler ortalamatstandart
sapma olarak verildi. Kategorik degiskenler frekans
(yuzde) seklinde verilmistir.

Bulgular

istatistiksel anlamlilik agisindan G*Power analizine gére
330 katiimci hedeflenen arastirmaya toplam 372 6grenci
katilim géstermistir. Tanimlayici istatistik sonuglarina gore
katihmcilarin 216’s1 (%58) kadin ve 156’s1 (%42) erken
Ogrencidir. Katilimcilarin  235’i  (%63) vyurtta ikamet
etmektedir. Katihmcilardan 223’G (%60) cinsel yolla
bulasan hastaliklar hakkinda fikir sahibi oldugunu
belirtirken 128’i (%34) kismen fikir sahibi oldugunu, 21’i
(%6) fikri olmadigini  belirtmistir. Bunun yaninda
katilimcilardan 101’i (%27) cinsel yolla bulasan hastaliklar
hakkinda egitim aldigini belirtirken 271’i (%73) egitim
almadigini belirtmistir. Katihmcilarin oldukga biyik bir
¢ogunlugu (n:336, %90,3) daha 6nce HPV hastaligini
duydugunu belirtirken tip 6grencilerinin (n:184) %94’l
HPV’yi duydugunu belirtmistir. HPV-BO daha énce HPV'yi
duydugunu belirten 336 6grenciye uygulanmistir. HPV-BO
uygulanan 6grencilerin %61’i kadin, %62’si yurtta ikamet
etmekte ve %59’u saglik alaninda bolimlerde (%52 tip, %7
saglik alaninda) okumaktadir. Katilimcilarin %28’ cinsel
deneyim yasadigini  belirtmistir. Katilimcilarla ilgili
demografik bilgiler Tablo 1'de yer almaktadir.

Katiimcilarin HPV-BO genel puan ortalamalari 33 puan
Uzerinden 14,02+7,19 olarak bulunmustur. Alt boyutlarina
gore degerlendirildiginde; genel HPV bilgisi alt boyutu 16
puan Uzerinden 8,66+3,92, HPV tarama testi bilgisi alt
boyutu 6 puan lzerinden 1,66+1,42, genel HPV as! bilgisi
alt boyutu 5 puan uzerinden 2,4+1,77 ve HPV asilama
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programina yoénelik bilgi alt boyutu puani 6 puan
Uzerinden 1,29 +1,33 olarak bulunmustur (Tablo 2). Genel
olarak farkindalik diisiik olmakla birlikte oransal olarak en
fazla dusukligin HPV Tarama ve Asilama ile ilgili oldugu
gozlenmistir. Katilimcilarin okuduklari bolime gére HPV
bilgi dlzeylerinin degerlendirilmesi kapsaminda, tip
ogrencileri ve diger bolimlerdeki Ogrencilerin bilgi
diizeyleri arasinda anlamli bir fark olup olmadig
degerlendirilmistir. Bu sonuca gore tip bélimu ve saghk
alanindaki diger béliimlerde okuyan 6grencilerin HPV bilgi
diizeyi saglik disi bélimlerde okuyan 6grencilere gore
anlamli derecede yiiksektir (p<0,05).

Mann-Whitney U testi sonucuna gore katilimcilarin HPV-

BO puan ortalamalari okuduklari bélime gére
degerlendirildiginde;  saghk  bolumlerinde  okuyan
katihmcilarin  genel puan ortalamalar saghk digi

boélimlerde okuyanlara gore anlamli derecede yiiksek
bulunmustur (p<0,05). Bu durum tim alt boyutlar igin
gecerlidir (Tablo 3).

Calisma kapsaminda cinsiyet ve HPV-BO genel ve alt boyut
bilgi ortalamalarinin iliskisi degerlendirilmistir. Mann-
Whitney U testi sonucuna gore cinsiyet ve HPV bilgi diizeyi
arasinda anlamli bir iliski bulunmamistir. Benzer sekilde
tlim alt boyutlar i¢in degerlendirildiginde cinsiyet ve HPV
bilgi duzeyi arasinda anlamli bir iliski bulunmamistir
(p>0,05) (Tablo 4).

Katilimcilarin cinsel deneyim yasama durumlarina goére
HPV bilgi duzeyleri degerlendirildiginde; genel puan
ortalamasi ve tim alt boyutlar icin anlamh bir iliski
olmadigi saptanmistir (p>0,05) (Tablo 5).

Katilimcilarin cinsel yolla bulasan hastaliklar hakkinda fikir
sahibi olma ve egitim alma durumlarina gére HPV bilgi
dizeyleri degerlendirildiginde, cinsel vyolla bulasan
hastaliklar hakkinda fikir sahibi oldugunu belirten
katilimcilarin bilgi diizeyi fikir sahibi olmayanlar ve kismen
fikir sahibi olanlara goére anlamli derecede yuksektir
(p<0,05). Benzer sekilde cinsel yolla bulasan hastaliklar
hakkinda egitim alanlarin egitim almayanlara gére HPV
bilgi diizeyi anlamli derecede yiiksektir (p<0,05) (Tablo 6).
Tip fakilltesi 6grencileri 6zelinde degerlendirildiginde; 1.
Sinif Tip Fakiiltesi 6grencilerinin HPV-BO puani 33 puan
lzerinden 14,58+6,86 iken 6. Sinif Tip Fakiltesi
ogrencilerinde bu puan 25,83+1,16'a ylkselmistir. Bu
ylikselme o6zellikle 4. Sinifta oldugu goézlenmistir. 3. Sinif
dgrencilerinin HPV-BO puanlari 15,3348,09 iken en yiiksek
artis 4. Sinifta olarak 21,88 +4,04 e yukselmistir. Bir diger
ifade ile Tip Egitimi alan 6grenciler HPV bilgi diizeyinin
arttigi ve ozellikle klinik donemde bu artisin oransal olarak
daha yuksek oldugu gorilmistir. Kruskal Wallis H testi
sonucuna gore genel HPV-BO puan ortalamasi ve tiim alt
boyutlar igin bu artis anlamlidir (p<0,05) (Tablo 7).
Katilimcilarin anne ve baba egitim dizeylerine gore HPV
bilgi dizeyleri de degerlendirilmistir. Kruskal Wallis H testi
sonucuna gore anne egitim diizeyi okur-yazar olmayan
katilimcilarin - HPV  bilgi dizeyleri olduk¢a disuk
(7,66%4,32) olmasina ragmen egitim dizeyi ve HPV bilgi
dizeyi arasinda anlamli bir iliski bulunmamistir. Bunun
yaninda baba egitim dlizeyi arttikga HPV bilgi diizeyinin de
arttigi ve bu artisin anlamli oldugu bulunmustur (p=0,013).
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Tablo 1. Katilimcilara iliskin demografik 6zellikler

Tiim Katiimcilar

HPV-BO Uygulanan Katihmcilar

Sayi (%) Sayi (%)

Cinsiyet

Kadin 216 (%58) 205 (%61)

Erkek 156 (%42) 131 (%39)
ikametgah

Aile evi 70 (%19) 66 (%19)

Arkadaslyla birlikte 35 (%9) 33 (%10)

Tek basina 27 (%7) 26 (%8)

Yurt 235 (%63) 207 (%62)

Diger 5(%1) 4 (%1)
Bolim

Tip 184 (%49) 174 (%52)

Saglik alaninda 36 (%10) 25 (%7)

Saglik digi 152 (%41) 137 (%41)
Cinsel deneyim

Evet 99 (%27) 94 (%28)

Hayir 273 (%73) 242 (%72)
Cinsel yolla bulasan hastaliklar hakkinda fikir sahibi olma durumu

Evet 223 (%60) 209 (%62)

Hayir 21 (%6) 15 (%4)

Kismen 128 (%34) 112 (%33)
Cinsel yolla bulasan hastaliklar hakkinda egitim alma durumu

Evet 101 (%27) 99 (%29)

Hayir 271 (%73) 237 (%71)
Daha 6nce HPV’yi duyma

Evet 336 (%90) 336 (%100)

Hayir 36 (%10) -
Sinif * **
1 104 (%60)
2 37 (%21)
3 6 (%3)
4 9 (%5)
5 12 (%7)
6 6 (%3)
Saglhk alaninda olup HPV egitimi alma durumu**
Evet 60 (%30)
Hayir 139 (%70)

HPV-BO: Human Papilloma Viriisii Bilgi Olgegi
*HPV-BO uygulanan katilimcilara iliskin sinif bilgisi sadece tip fakiiltesi 6grencilerini kapsamaktadir.
**Sadece saglik alanindaki HPV-BO uygulanan katilimcilara ait verileri icermektedir.

Tablo 2. Katilimcilarin HPV-BO puan ortalamalari

Madde Sayisi OrtalamaxSS Min-Maks
HPV-BO Toplam Puan Dagilimi 33 14,02 £7,19 0-28
Genel HPV bilgisi 16 8,66 £3,92 0-16
HPV tarama testi bilgisi 6 1,66 +1,42 0-5
Genel HPV ag bilgisi 5 2,4 1,77 0-5
HPV asilama programina yo6nelik bilgi 6 1,29 +1,33 0-5

SS: Standart Sapma
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Tablo 3. Katilimcilarin okuduklari blime gére HPV-BO puan ortalamalari

Saghk Alanindaki Béliimler Saghk Digi Bolimler

Olgek Ortalama+SS Ortalama+SS P
HPV-BO Toplam Puan Dagilimi 16,05 6,85 11,06 +6,64 <0,001
Genel HPV bilgisi 9,72 £3,64 7,10 +3,81 <0,001
HPV tarama testi bilgisi 1,99 +1,39 1,17 £1,33 <0,001
Genel HPV ag! bilgisi 2,88 1,76 1,69 1,54 <0,001
HPV agilama programina yoénelik bilgi 1,44 £1,28 1,08 £1,38 0,003
SS: Standart Sapma
p<0,05 istatistiksel olarak anlamli kabul edilmistir
Tablo 4. Katilimcilarin cinsiyetlerine gére HPV-BO puan ortalamalari
Blcek Erkek Kadin
s Ortalama+SS Ortalama+SS P
HPV-BO Toplam Puan Dagilimi 13,9617,28 14,05%7,15 0,880
Genel HPV bilgisi 8,65 4,19 8,6613,75 0,750
HPV tarama testi bilgisi 1,64+1,44 1,66+1,42 0,925
Genel HPV agi bilgisi 2,25+1,68 2,49+1,83 0,276
HPV agilama programina yénelik bilgi 1,39+1,45 1,23#1,25 0,464
SS: Standart Sapma
p<0,05 istatistiksel olarak anlamli kabul edilmistir
Tablo 5. Katiimcilarin cinsel deneyim yasama durumlarina gére HPV-BO puan ortalamalari
. Evet Hayir
Olgek OrtalamaSS OrtalamazSS P
HPV-BO Toplam Puan Dagilimi 14,96+7,24 13,65+7,15 0,104
Genel HPV bilgisi 9,12+3,90 8,47+3,92 0,107
HPV tarama testi bilgisi 1,78+1,44 1,61+1,42 0,296
Genel HPV ag bilgisi 2,52+1,75 2,35+1,78 0,276
HPV asilama programina yoénelik bilgi 1,53+1,38 1,241,31 0,469

SS: Standart Sapma

p<0,05 istatistiksel olarak anlamli kabul edilmistir

Tablo 6. Katiimcilarin cinsel yolla bulasan hastaliklarla ilgili degiskenlere gére HPV-BO puan ortalamalari

CYBH Hakkinda Fikir

CYBH Hakkinda Egitim

p
Evet Hayir Kismen Evet Hayir
OrtalamatSS OrtalamatSS OrtalamatSS OrtalamatSS OrtalamatSS

HPV-BO Toplam Puan 15,61£7,19 11,00+4,00 11,4616,69 16,5147,30 13,0246,90 <0,001
Dagilimi

Genel HPV bilgisi 9,44+3,94 6,80+3,89 7,45+3,51 9,80+3,79 8,21+3,85 <0,001
HPV tarama testi bilgisi 1,89+1,43 1,46+1,45 1,24+1,31 2,14+1,53 1,45+1,33 <0,001
Genel HPV ag! bilgisi 2,75%1,71 1,40+1,63 1,88+1,72 2,73+1,78 2,26+1,75 <0,001
HPV asilama 1,51#1,32 1,3341,63 0,88+1,22 1,8141,35 1,08+1,26 <0,001

programina yénelik bilgi

SS: Standart Sapma

p<0.05 istatistiksel olarak anlamli kabul edilmistir
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Tablo 7. Tip béliimi sinif derecesine gére HPV-BO puan ortalamalari

2.sinif
OrtalamazSS

1.sinif
OrtalamatSS

3.sinif
OrtalamatSS

4.sinif
OrtalamaxSS

6.sinif
OrtalamazSS

5.sinif
OrtalamaxSS

HPV-BO Toplam Puan

N 14,58+6,86 14,5615,71 15,33+8,09 21,88+4,04 22,5+4,1 25,83+1,16
Dagilimi

Genel HPV bilgisi 9,12+,3,68 8,89+3,53 9,5+4,32 11,77+2,10 12,83+2,36 14,16+1,16
HPV tarama testi bilgisi 1,75+1,34 1,741,19 241,41 3,55+1,01 2,91+1,37 3,83+0,75
Genel HPV ag! bilgisi 2,55+1,88 2,86+1,54 2,16+1,6 3,88+1,26 4+1,12 4,83+0,40
HPV agilama

programina yonelik 1,14+1,16 1,10+1,12 1,66%1,5 2,661 2,75+1,21 3+0,89
bilgi

SS: Standart Sapma
Tartisma

Universite 6grencileri bir Glkenin gelecegini etkileyen ve
toplumun sekillenmesinde temel taglarini olusturan en
onemli populasyondur. HPV ve iliskili kanserlerden
kaynakli yasanacak hasarin éniine gegmenin énindeki en
blyiuk zorluk, toplumun bu konu hakkinda bilingsiz
olmasidir. Bu konuda gelecegin sekillendiricileri olarak
Universite 6grencilerine biyuk sorumluluk dismektedir.
Bu calismada Universite 6grencilerinin HPV hakkindaki
bilgi dizeyleri degerlendiriimis ve ortalama puan 33
Uzerinden 14 olarak bulunmustur. Sonuglara gore
Universite 6grencilerinin HPV hakkinda olmasi gerekenden
daha distuk seviyede  bilgi dizeyinde olduklar
gorialmustar.  Literatlirde yapilan diger c¢alismalar
incelendiginde Turkiye’de ve birgok llkede de Universite
Ogrencilerinin HPV bilgi diizeylerinin oldukga disiik oldugu
gorilmustir. Turhan Cakir ve ark. tarafindan yapilan
calismada, tim fakiiltelerden 303 6grencini HPV bilgi
diizeyi Olglilmis ve ortalama puan 9,08%8,32 olarak
hesaplanmistir.’®> Benzer sekilde Yildirrm  tarafindan
yapilan calismada, saghk bilimleri fakiiltesinde okuyan
1.330 katihmcinin puan ortalamasi 8,38t6,64 olarak
bulunmustur.’® Aslan ve Bakan tarafindan yapilan
calismada ise saghk alaninda 6grenim goéren 312
Ogrencinin ortalama puani 5,86 + 6,40 olarak
bulunmustur.” Literatiirde Tirkiye’de yapilmis diger
calismalar incelendiginde bu ¢alismanin sonuglarinin daha
yliksek oldugu soylenebilmektedir. Bu durum zaman
icinde HPV farkindaliginin yiikselmis oldugu ve iliskili
olarak geng yetiskinlerde bilgi diizeyinin arttig1 seklinde de
yorumlanabilmektedir.

Calismada katilimcilarin %90’inin  daha ©nce HPV'yi
duydugu sonucuna ulasiimistir. Bu oran yiiksek olmakla
birlikte cinsel yolla bulagan hastaliklarla ilgili sadece %601
fikir sahibi oldugunu belirtmistir. Bunun yaninda
katilimcilarin  sadece  %30’u HPV konusunda egitim
aldiklarini belirtmistir. Katilimcilarin bircogunun HPV'yi
duymus olmalarina ragmen bilgi diizeylerinin yeteri kadar
yiuksek olmamasi ve cinsel yolla bulasan hastaliklar
hakkinda fikri olmayan %40 oraninda katilimc
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disindldiginde bu konuda tiniversite dncesindeki egitim
hayati surecinde egitim verilmesi gerektigi asikardir. Bu
galismanin  sonuglari literatiirdeki  diger ¢alisma
sonuglarina gore daha yuksek bir sonug vermistir. Sahin ve
ark. tarafindan yapilan bir calismada; katilimcilarin %35,5’i
daha énce HPV’yi duymadigini ifade etmistir.’® Benzer
sekilde Giliveng ve ark. tarafindan yapilan ¢alismada,
hemsirelik yiiksek okulunda okuyan 314 &grencinin
%55,7’sinin daha énce HPV'yi duydugu belirlenmistir.®
Farkindalik ve bilincin olusmasinda en 6nemli etken hig
suphesiz bu gorevi Ustlenen saglik personelinin yeterli bilgi
dizeyine sahip olmasidir. Toplumu bilgilendirme ve
yonlendirme agisindan 6nemli bir konumda bulunan
hekimlerin HPV, HPV ile iliskili hastaliklar ve HPV asisinin
onemi konusunda bilgi, tutum ve davranislari hastalarina
dogru bilgi aktarma, yonlendirme ve danismanhk
acisindan olduk¢a o6nemlidir. Bu g¢alismada saghk
alanindaki boélimlerde okuyan o6grencilerin genel bilgi
dizeyleri saghk disindaki bolimlere gére anlamli derecede
yiksek bulunmustur. Benzer sekilde Sahin ve ark.s,
Yildirim ve ark.?%, Liu ve ark.?!, Monteiro ve ark.?? ve Borlu
ve ark.? tarafindan yapilan ¢alismalarda saglk alaninda
okuyan o6grencilerin HPV ve HPV asisi hakkinda bilgi
dizeyleri diger bolimlere goére anlami derecede yiiksek
bulunmustur.

Literatirdeki cogu galismadan farki olarak bu galismanin
sonuglari gore cinsiyet ve cinsel deneyimin HPV bilgi
dizeyi Uzerinde anlamh bir etkisi olmadigini
gbstermektedir. Liu ve ark. kadin (p<0,001) ve cinsel
deneyim yasayan (p<0.05) 6grencilerin HPV hakkindaki
bilgi dlzeyinin anlaml derecede yiksek oldugunu
bulmustur.?! Ancak Wanderley ve ark. tarafindan yapilan
calismada cinsel olarak aktif 6grencilerin bilgi dizeyleri
anlamh derecede daha yiliksek (p=0,001) bulunurken
cinsiyetin anlamh bir fark yaratmadig tespit edilmistir
(p=0,638).%2 Bunun vyaninda literatiirde yapilan cogu
calismada kadinlarin HPV konusundaki bilgi diizeyinin
daha yiiksek oldugu bulunmustur,%11:17.25-26

Calismada tip fakiltesinde okuyan 6&grencilerin sinif
derecesi arttikga HPV bilgi diizeyinin anlamli olarak arttig
bulunmustur. Bu durum sinif yikselmesiyle alinan klinik
temelli dersler ve kadin hastaliklari ve dogum alaninda
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yapilan stajlardan dolayr beklenen bir sonugctur.
Literatlirde yapilan diger ¢alismalarda da saglik alanindaki
boltimlerde sinif derecesinin artmasi ile HPV bilgi diizeyi
arasinda anlamli iliskiler bulunmustur. Gliveng ve ark.
tarafindan yapilan galismada 1. siniftan 4. sinifa kadar her
kademede 6grencilerin  bilgi dizeylerinin  anlamh
derecede arttigi goralmustar (1. sinif: 2,80, 2. sinif: 3,66,
3. sinif: 5,20, 4. sinif: 6,42; p<0,001).%® Buna karsin Turhan
Cakir ve ark. tarafindan yapilan ¢alismada 1, 2 ve 3. sinif
tip 6grencilerinin HPV bilgi diizeyleri arasinda anlaml bir
fark olmadigi saptanmistir (1. sinif: 17,5746,35, 2. sinif:
14,12+7,22, 3. sinif: 17,0746,18, p=0,071).%

Cinsel yolla bulasan hastaliklar hakkinda bilgi sahibi
oldugunu belirten katilimcilarin bilgi sahibi olmayan ve
kismen bilgi sahibi olanlara gore HPV bilgi diizeyi anlamli
derecede yiiksek bulunmustur. Bu durum HPV-BO’niin
tlim alt boyutlari i¢in de gegerlidir. Benzer sekilde saglik
alaninda okuyan 1.330 6grenci ile yapilan bir ¢alismada,
cinsel yolla bulasan hastaliklar hakkinda bilgi sahibi
oldugunu belirten 6grencilerin HPV-BO puan ortalamasi
8,9916,67 olarak bulunurken bilgi sahibi olmayan
ogrencilerin 5,37+5,63 olarak anlamli sekilde duslk
bulunmustur (p<0,001). Cinsel yolla bulasan hastaliklar
hakkinda fikir sahibi olmanin anlamli bir fark yarattigi
sonucu, bu g¢alismanin bulgulariyla uyumlu sekilde HPV-
BO’niin tiim alt boyutlar igin gegerlidir.®

Sonu¢ olarak, HPV ozellikle geng yetiskinler arasinda
olduk¢a vyiiksek bir prevalansla artmaya devam
etmektedir. Asi, tarama programlari ve erken teshisle
HPV’nin kotl sonuglarinin 6niine gecebilmek mimkinken
HPV’'nin artan prevalansa sahip olmasi toplumun bu
konuda bilingsiz oldugunun go6stergesidir. Calismada
Universite 6grencilerinin HPV hakkindaki bilgi dizeyleri
nispeten dusik bulunmustur. Aralarinda tip ve saglik
alanindaki diger bolimlerin  bulundugu katilimci
popilasyonu distnildiginde sonuglarin disik seviyede
oldugu ve Turkiye’deki genclerin HPV hakkinda yeterli
bilgiye sahip olmadigl soylenebilmektedir. Tip ve saglik
alanindaki diger boliimlerde okuyan &grencilerin HPV
hakkindaki bilgi duzeyleri diger bolimlere gore anlamh
derecede vyiksek bulunsa da ortalama {zerinden
degerlendirildiginde yine de distuk seviyelerdedir.

HPV farkindahginin yiiksek 6gretim okuyan bireylerin
haricinde, tip ve saglik alaninda okuyan bireylerde de
diistk gikmasi toplum saghgi agisindan énemli bir sorun
olarak  karsimiza  ¢ikmaktadir. Bireylerin HPV
farkindaliginin  disiik olmasi  HPV'den korunmayi
azaltirken, tani ve tedavi sireglerini geciktirebilir. Bu
durumda tim kanserlerin %5'ine neden olan HPV'ye bagl
kanserlerin Tirkiye'de daha fazla gbézlenmesine neden
olabilir.

Bu calisma; HPV farkindahgi ve bilgi diizeyi konusunda
saghk otoritelerinin mevcut durumu anlayabilmesi ve
ileriye yonelik planlamalarinda farkindalik sonuglarina
gore politikalar Uretebilmesi adina olduk¢a o6nemli
sonuglar icermektedir. Bu ¢alismanin sonuclarindan yola
cikarak genc niifusun HPV konusunda bilinglendirilmesi ve
toplum capinda farkindalik ¢alismalarinin yapilmasi igin
nitelikli calismalara ihtiya¢ bulundugu soylenebilir.
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Etik Standartlara Uygunluk

Calisma etik kurallara uygun sekilde yiirGtilmus ve Kocaeli
Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik
Kurulu’ndan izin alinmistir (GOKAEK-2022/21.07 sayil
izin).

Cikar Catismasi

Yazarlar, arastirmanin potansiyel bir ¢cikar catismasi olarak
yorumlanabilecek herhangi bir ticari veya finansal iliski
olmaksizin yiritildugini beyan etmistir.
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ABSTRACT

Objective: Nuclei sits at the center of cells and orchestrates many
cellular metabolisim. However, in proteomic studies, we lack of
profound understanding of many processes regarding to nuclei
due to the poor enrichment of its proteome. In this study, in order
to put forward one step in this area of research, comprehensive
evaluation of four different nuclear protein enrichment methods
were conducted by using neuroblastoma cell lines (SH-SY5Y) as a
model.

Methods: Nuclear proteins (NPs) have been isolated using either
commercially available kits or density gradient centrifugation. The
purity of the isolated nuclear proteins have been verified using
Western Blot (WB) analysis with antibodies against histonH3,
LaminA/C, GAPDH and Cyclophilin A. Further analysis have been
performed by using 2-DE (2 dimentioanl gel electrophoresis) gels
and the proteins have been identified by MALDI-TOF/TOF analysis.
Results: Results from this comparison study demonstrated that Q-
Proteome nuclear protein isolation kit (Qiagen, USA) was superior
when compared to other most commonly used differential and
density gradient centrifugation nuclear protein enrichment
methods. Collected fractions using this method gave bands only
with anti-histone H3 and anti- LaminA/C antibodies
Approximately 70% of the proteins on 2-DE gels were resident
nuclear proteins or predicted to be nuclear-associated.
Conclusion: Overall, we demonstrated that although it is not
possible to obtain purified nuclear protein fractions, it is feasible
to obtain highly enriched nuclear fractions from cells grown in
culture. Our study will serve as an important platform for nuclear
protein isolation in Protemics.

Keywords: Nucleus, Proteomics, neuroblastoma cells, enrichment
methods
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Amag: Cekirdek, hiicrelerin merkezinde yer alir ve birgok hticresel
metabolizmayr  yonetir.  Ancak  proteomik  ¢alismalarda,
proteomunun zayif zenginlesmesi nedeniyle gekirdeklerle ilgili
birgok islemi derinlemesine anlamamiz mimkiin olmamaktadir. Bu
¢alismada bu onemli organeli detaylh olarak anlamak igin
noroblastoma hicre (SH-SY5Y) model kullanarak dort farkh
nikleer  protein  zenginlestirme  yonteminin kapsamli
degerlendirmesi yapilmistir.

Yéntem: Nikleer proteinler (NP'ler), ticari kitler veya yogunluk
gradyanli santrifiijleme metodu kullanilarak izole edilmistir. izole
edilmis nukleer proteinlerin safligi, histonH3, LaminA/C, GAPDH ve
Siklofilin A'ya karsi antikorlarla Western Blot (WB) analizi
kullanilarak dogrulanmistir. 2-DE (2 boyutlu jel elektroforez) jelleri
ve proteinler MALDI-TOF/TOF analizi ile tanimlanmistir.

Bulgular: Bu karsilastirmali ¢alismanin sonuglari, Q-Proteome
nikleer protein izolasyon kiti'nin (Qiagen, ABD) diger en yaygin
kullanilan farkli ve yogunluk gradyani santrifijasyonu nikleer
protein zenginlestirme yontemleri ile karsilastirildiginda Gstin
oldugunu gostermistir. Bu yontemle toplanan fraksiyonlar,
yalnizca histon H3 ve Lamin A/C antikorlari ile bantlar vermistir.
Yaklasik olarak 2-DE jellerindeki proteinlerin %70'i yerel nikleer
proteinler veya nlkleer ile iliskilendirilmis olarak tahmin edilmistir.
Sonug: Genel olarak, saflastiriimis nikleer protein fraksiyonlari
elde etmek miimkiin olmasa da, kiiltirde yetistirilen hiicrelerden
yuksek derecede zenginlestirilmis niikleer fraksiyonlar elde etmek
mumkindir. Galismamiz, Proteomik'te nikleer protein izolasyonu
icin 6nemli bir platform olarak hizmet edecektir.

Anahtar Kelimeler: Cekirdek, Proteomik, néroblastoma hiicreleri,
zenginlestirme yontemleri
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Introduction

An organelle is characterized by a subunit of the
eukaryotic cells that is specialized in mutiple cellular
functions. The subcellular localization of a organelle
protein is an paramount factor for protein function. In
the same spring, mis-localization of proteins is blame for
dysfunction in cell and various human diseases.'?
Majority of the organelle proteins are found in the
nucleus. Nuclear proteome is characterized by a set of
highly dynamic and multiple overlapping structure.
Apporximately 1425 protein-coding genes have been
shown to located in nucleoli. In recent years, high-
throughput methods have been developed based on
either enrichment or isolation for organelle proteome
and the most commonly used approach is subcellular
fractionation.*® The first procedure for subcellular
fractionation is disruption of cells and tissues using
physical methods such as mechanical or liquid shear or
non-physical methods such as detergents or hypo-
osmotic shock. The cell disruption step is aimed at
obtaining high protein yields, and maintain structural and
functional integrity of intracellular organelles. The
conventional methods such as subcellular fractionation
which are typically by differential and density-gradient
centrifugation, have been employed a series of
centrifugation steps to separate different populations of
cellular compartments or organelles from cell
homogenates based on their mass and/or density.”
Eventhough more than 150 years of research into
nucleoli, many aspects of their structure and function
The

noteyworthy tendency in nucleoli research currently is

remain uncharacterized as a black whole.
rapid advances in nuclear proteomes research which
allow us to deeply understand the nucleus-related
metabolism in plants and animals cells. The most popular
method for isolation of nuclei from cells was developed
by Blobel and Potter in 1966.% The basic principle of the
protocol is relied on high sedimentation velocity of nuclei
relative to all other components in the somatic cell. The
purification of nuclei from mammalian cells is associated
with many technical problems such as time control of cell
swelling using as hypotonic buffer, temperature control
during mechanical disruption methods and washing
times of the cell lysis. While excessive hypotonic swelling
leads to nuclear membrane disruption, hypertonic
buffers cause nuclear shrinking and therefore alter the
density and lumen volume of the isolated nuclei
potentially affecting their integrity and protein content.
Temperature control is hardly be assured at any time of
the nuclear isolation procedure during the mechanical

disruption methods and as a result of uncontrolled
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temperature the nuclei are in extensive contact with the

cytoplasmic environment containing lysis-activated

proteases which lead to partial degradation and
modification of the samples despite the presence of
protease inhibitors.>,® Repeated washing steps are
necessary due to leakage of the nucleus-associated
membrane systems and cytoskeletal components by
overexposure to detergent and mechanical stress. Since
nuclear leakage may lead to not only in loss of target
proteins but also in clumping of the nuclei due to
released chromosomal DNA.1!

In this study, NPs from SH-SY5Y cells have been
enriched by using four different methods namely, (1)
Extraction of NPs using ReadyPrep™ Protein Extraction
Kit, (2) Isolation of NPs using OptiPrep Application sheet,
(3) An improved method using discontinues density
gradient centrifugation, (4) Qproteome Nuclear Protein
enrichment kit. The efficiencies of the methods have
been evaluated by using the antibodies against nuclear
proteins (NPs), histonH3, LaminA/C, beta-actin (B-actin)
or glyceraldehyde-3-phosphate
(GAPDH).
enrichment has been assessed by 2-DE gels coupled to

dehydrogenase
Quantitative evaluation of the level of
MALDI-TOF/TOF analysis. In our study, the comparison of
enrichment metods have demonstrated that enrichment
of NPs using Qproteome Nuclear Protein enrichment kit
approach was more successful than the other methods
for the identifcation of NPs.

Methods

Cell culture

SH-SY5Y cells were cultured under standard tissue
culture conditions as follows: cells were grown in EMEM
supplemented with 10% (Vol/Vol) tetracycline-reduced
fetal bovine serum, 100 U/ml penicillin streptomycin and
2mML-glutamine at 37 °C in a humidified 5% CO2
atmosphere, cells were cultured until reach to 90 % of
confluence.

Enrichment of Nuclear Protein Extracts

Enrichment of NPs From Cultured Cells using ReadyPrep
(Cytoplasmic/Nuclear) Protein Extraction Kit

The
(Cytoplasmic/Nuclear)

ReadyPrep Protein Extraction Kit
provides a buffer/differential
centrifugation protocol to generate enriched cytoplasmic
fractions and intact nuclei.!>'®* The procedure of
enrichment was followed instructions provided by the
manufacturer (Bio-Rad, USA, ReadyPrep™ Protein
Extraction Kit, #163-2089). In brief, 0.5 ml of packed cells

were resuspended 0.5 ml cytoplasmic protein extraction
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buffer (CPEB) for 30 min and then were lysed by gently
passing of the cell suspension through a narrow opening
of a 20 gauge needle without damaging the nuclei. The
cell lysate was centrifuged at 1000 xg for 10 min at 4°C
and the cytoplasmic proteins in the supernatant were
collected. The pellet was washed several times with CPEB
and nuclear proteins were then solubilized with a
strongly chaotropic extraction buffer.

Enrichment of nuclei from cultured cells using OptiPrep
medium

The commercially available form of discontinuous
iodixanol gradient medium, OptiPrep-(SigmaAldrich,
USA) allows enrichment of nuclei from cultured cells by
isopycnic banding in an iso-osmotic environment.'* This
method is based on the principle that sedimentation of
the particles is very slow due to the high viscosity of the
iodixanol (=1.32 g/ml) barrier. The cell homogenate
(Adjusted to approx =1.14 g/ml) in 25% iodixanol was
prepared according to the sheet instructions provided by
the manufacturer, then the homogenate sample was
underlayered with 15 ml of the 30% iodixanol (Adjusted
to approx =1.175 g/ml) and 15 ml of the 35%
iodixanol(Adjusted to approx = 1.20 g/ml ). In the last
step, the gradient system consist of three bands was
placed in a swinging-bucket rotor of a high-speed
centrifuge for centrifigation at 10,000xg for 20 min and
the band of nuclei at the 30%-35% iodixanol interface
was colleted (Figurel). The fractions were clean-up using
a commercial kit by Biorad (The ReadyPrep 2-D cleanup
kit, # 1632130).

Enrichment of NPs from cultured cells using Q-proteome
nuclear protein enrichment approach

A commercial kit by Qiagen (Q-proteome Nuclear Protein
enrichment kit, # 37531) was used to enrich NPs. All steps
were performed according to the instructions provided
by the manufacturer. The approach relies on incubation
of the cells in hypotonic buffer, causing them to swell.
Then, detergent added to the lysis buffer to rupture the
plasma membrane and centrifugation is used to separate
the cytosolic fraction from the cell nuclei. In brief,
starting material 5 x 10%® =1 x 107 SH-SY5Y cells were
grown in T75 flasks to 80% confluency and the harvested
cell pellet was resuspended in 500 ul lysis buffer NL
containing Protease Inhibitor Solution and 0.1 M DTT by
pipetting up and down and incubated on ice for 15 min.
25 ul of detergent solution NP was added and centrifuged
to collect the nuclear pellet. The nuclear pellet was then
resuspend with 50 ul extraction buffer and disrupted by
gentle agitation in a thermomixer (SigmaAldrich, USA) at
4°C and centrifuged to collect supernatant of nucleic-acid
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binding proteins (NABP). 150 pul of dilution buffer ND
containing Protease Inhibitor Solution and 0.1 M DTT was
added to the NABP and further purification was
proceeded using Nuclear Protein Fractionation Column
500 pl of elution buffer NE1, elution buffer NE2 and
elution buffer NE3 respectively. The “insoluble” nuclear
proteins (NIPs) were achieved by incubation and
centrifugation of resuspended pellet in 100 pl Extraction

Buffer NX2.

Enrichment of NPs from cultured cells using discontinues
density gradient centrifugation (DDGC)

Before DDGC, crude nuclei were isolated using The
ReadyPrep Protein Extraction Kit (Cytoplasmic/Nuclear).
The cleaner nuclei were isolated following the protocol
described in Graham et al** . In brief, SH-SY5Y cells were
resuspended in 2 mL of buffer A (10 mM HEPES, pH 7.4,
10 mM NacCl, 3 mM MgCl2, 1 mM EGTA, 0.05% Triton X-
100) The cell
homogenate was pelleted through adding 4 mL of 250
mM sucrose in buffer B (50 mM HEPES, pH 7.4, 50 mM
NaCl, 5 mM MgCl2, 1 mM EGTA) to cell suspension at
1500xg for 10 min to obtain crude nuclei. The crude

and homogenized by pipetting.

nuclear pellet was the resuspended in 3 mL of 25%
iodixanol and 250 mM sucrose in buffer B and placed on
top of a iodixanol step gradient consisting of 4.5 mL of
25% iodixanol, 15 mL of 30% iodixanol, and 15 mL of 35%
buffer B
ultracentrifugation at 10 000xg for 20 min. The isopycnic

iodixanol in (without sucrose) for
band at the 30-35% iodixanol interface contained the

clean nuclei. Solublized with 2D rehydration buffer.

Determination of protein concentration

Bradford Assay was used to measure total protein
concentration in cell-free extracts.’> In brief, 1 pL of
protein extract was mixed with 19 uL sample preparation
buffer.
Bradford Reagent and allowed to sit for 5 min in the dark.

The mixture was vortexed with 1mL of 1x

The samples were then measured at 595 nm with
Nanodrop. The measured protein concentrations of the
samples were determined by comparing with the
standards curve prepared using BSA. The BSA standards
were prepared in the same buffer as the unknown
protein samples.

Western blot analysis

NPs were verified using Western Blot (WB) analysis with
antibodies against histonH3(histonH3, Cell Signaling
Technology, USA), LaminA/C (Lamin A/C (JoL3,): sc-
56140, Santa Cruz, USA), Glyceraldehyde-3-phosphate
dehydrogenase (GAPDH (6C5): sc-32233, Santa Cruz,
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USA) and Cyclophilin A (PPIA - peptidylprolyl isomerase
A, Novus Biologicals, USA).

NPs
electrophoretically

12%
onto

SDS-PAGE
nitrocellulose

were fractionated on and
transferred
sheets. Membranes were blocked in 5% nonfat dry milk
in membranes were treated with 5% non-fat dry milk/Tris
buffered saline (TBS, 100 mM Tris-HCI, 150 mM NaCl, pH
7.6) containing 0.1% vol/vol Tween20 for 1 h and then
incubated with indicated antibodies overnight at 4°C.
Membranes were washed three times with TBST with
0.1% v/v Tween 20, and then incubated with HRP-
conjugated secondary antibody. After washing, immune
complexes were detected by reaction in the ECL assay
(BioRad, USA) according to the manufacturer.

Two-Dimensional gels electrophoresis (2DE)

The protein concentrations of nuclear extracts were
measured by Bradford Protein Assay (BioRad, USA).
About 200 ug of protein was loaded onto each IPG strip
(11cm, pH 5-8, BioRad, USA) (50V)
rehydrated for 16 hrs. The protein-loaded strips were

and actively

focused on Protean IEF cell by using the recommended
focusing conditions (BioRad, USA). Following focusing,
strips were washed with equilibration buffer | (6M urea,
2% SDS, 37 mM Tris-HCl, pH 8.8, 20% glycerol) containing
20 mg/mL of DTT for 15 min at 22°C with shaking.
Afterward the samples were then incubated in another 4
mL of equilibration buffer Il (6M urea, 2% SDS, 37 mM
Tris-HCIl, pH 8.8, 20% glycerol) with 25 mg/mL of
iodoacetamide/mL for 15 min at 227C with shaking. After
a final wash in SDS-PAGE running buffer, strips were used
in SDS-PAGE for separation in the second dimension.
(BioRad, USA) to prevent gel to gel variations. The runs
were ended when the front dye reached to the bottom
of the gels. The gels were fixed in 40% methanol plus 10%
acetic acid solution for at least 8 hr and then were stained
overnight in Coomassie Brilliant Blue G-250 (BioRad,
USA). VersaDoc4000MP was used for imaging and the
images were analyzed with PDQuest Advance (BioRad,
USA). Spots were cut by using an ExQuest spot cutter and
identified by MALDI-TOF/TOF (Applied Biomics, USA).

Image Analysis

2D gel images were captured with VersaDoc 4000MP
system by using Quantity One softwaree (Bio-Rad, USA-
Version 4.6.7). 2D gel image comparison, protein spot
intensities with more than two-fold significant-change
(p<0.05) in a consistently increased or decreased pattern
were considered differentially expressed. All selected
spots were excised using an automated spot cutting tool,
ExQuest Spot Cutter using PDQuest Advanced 2-D
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analysis software (Bio-Rad, USA- Version 8.0.1), and
disposed into 96-well plates for identification.

Protein Identifcation

All experiments related to Protein identification have
been performed at Kocaeli University Medical Biology
Proteomics Laboratory (Kocaeli, Turkey) using ABSCIEX
MALDI-TOF/TOF 5800 system (Applied Biosystems®,
Framingham, MA, USA). Protein spots cutted by the spot-
cutter device in 96-well plates were replaced into 0.6 mL
microcentifuge tubes and a commercially aviable kit
(Pierce®, USA). was used for in-gel tryptic digestion. All
steps of digestion was followed protocol provided by
manufacturer prior to the desaltaion of samples with a
10 pl ZipTipC18 (Millipore®, USA).
eluted with a-cyano-4-hydroxycinnamic acid solution (a-
CHCA) in 0.1% trifuoroacetic acid(TFA)/50% acetonitrile
as the matrix (1:1, v/v) and spotted (~0.5 uL) directly
MALDI target plate.
identification experiments were performed by using ABSCIEX
MALDI-TOF/TOF 5800 system. The TOF spectra were
recorded in the positive ion reflector mode with a mass range

The peptides were

onto a stainless-steel Protein

from 400 to 2000 Da. Each spectrum was the cumulative
average of 2000 laser shots. The spectra were calibrated with
the trypsin autodigestion ion peaks m/z (842.510 and
2211.1046) as internal standards. Ten of the strongest peaks
of the TOF spectra per sample were chosen for MS/MS
analysis. All of the PMFs were searched in the MASCOT
version 2.5(Matrix Science) by using a streamline software,
Protein Pilot (ABSCIEX®, USA), with the following criteria:
SWISSPROT database; species restriction to H. sapiens;
enzyme of trypsin; at least ten independent peptides
matched; at most one missed cleavage site; MS tolerance set
to #50 ppm and MS/MS tolerance set to 0.2 Da; fixed
modification being carbamidomethyl (Cys) and variable
modification being oxidation (Met); peptide charge of +1 and
being monoisotopic. Only significant hits, as defined by the
MASCOT probability analysis (p<0.05), were accepted.

Results

Four diferent commonly used NPs enrichment methods have
been evaluated to provide a comparative assessment for
isolation of NPs. The isolated proteins have been then
seperated and identified by 2DE coupled to MALDI-TOF/TOF
(Tables 1 and 2).
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Table 1. List of identified proteins using different methods by MALDI-TOF/TOF

No. | ACno. Protein Name Protein Expect Matches pl Seq. Cov. Subcellular Location Methods of enrichment
Score (%)

Nuclear proteins

1 096019 Actin-like protein 6A 122 1.30e-08 9 5.39 16 Nucleus Improved
2 P20700 Lamin-B1 539 2,6E-50 38 511 40 Nucleus  inner Improved

membrane
3 Q12912 Inositol 1,4,5-triphosphate receptor associated 2 56 0,049 7 5.62 8 Nucleus envelope Improved
4 Q03252 Lamin-B2 579 2,6E-54 42 5.29 45 Nucleus inner Improved
membrane
5 Q09028 Histone-binding protein RBBP4 70 0,0022 2 4,74 3 Nucleus Improved
6 Q9Y230 RuvB-like 2 102 1.30e-06 9 5,49 22 Nucleus matrix Improved
7 P38919 Eukaryotic initiation factor 4A-llI 628 3,2E-59 30 6,3 35 Nucleus Improved
8 P36873 Serine/threonine-protein phosphatase PP1-gamma catalytic subunit 55 0,063 6,13 13 Nucleus Improved
9 Q15366 Poly(rC)-binding protein 2 74 7, 7E-04 6,33 13 Nucleus Improved
10 P53582 Methionine aminopeptidase 1 96 4,80E-06 8 6,75 24 Nucleus Improved
11 P18754 Regulator of chromosome condensation 228 3,20E-19 12 7,18 18 Nucleus Improved
12 QINVX2 Notchless protein homolog 1 60 0,023 9 6,92 13 Nucleus Improved
13 Q2TAY7 WD40 repeat-containing protein SMU1 SMU1_HUMAN 566 5,1E-53 21 6,74 25 Nucleus Improved
14 P14866 Heterogeneous nuclear ribonucleoprotein L 279 2,6E-24 25 8,46 21 Nucleus Improved
15 P12956 X-ray repair cross-complementing protein 6 127 4,0E-09 10 6,23 Nucleus Improved
16 043143 ATP-dependent RNA helicase DHX15 66 0,0057 5 712 Nucleus Improved
17 P07910 Heterogeneous nuclear ribonucleoproteins C1/C2 157 4,0E-12 15 4,95 20 Nucleus Improved
18 P63244 Guanine nucleotide-binding protein subunit beta-2-like 1 312 1, 30E-27 13 7,6 21 Nucleus Improved
19 P26583 High mobility group protein B2 63 0,0099 7,62 22 Nucleus Improved
20 Q14103 Heterogeneous nuclear ribonucleoprotein DO 107 4,0E-07 4 7,62 12 Nucleus Improved
”n Q07666 KH do.main-containing, RNA-binding, signal transduction-associated 56 0,055 9 873 13 Nucleus improved
protein 1

22 P51991 Heterogeneous nuclear ribonucleoprotein A3 97 4,0E-06 8 9,1 14 Nucleus Improved
23 P09651 Heterogeneous nuclear ribonucleoprotein A1 266 5,10E-23 266 9,17 31 Nucleus Improved
24 015226 NF-kappa-B-repressing factor 68 0,0034 24 8,94 22 Nucleus Improved
25 P31943 Heterogeneous nuclear ribonucleoprotein H 150 2,00E-11 16 5,89 24 Nucleus Improved
26 P17844 Probable ATP-dependent RNA helicase DDX5 58 0,029 19 9,06 23 Nucleus Improved
27 P38159 Heterogeneous nuclear ribonucleoprotein G 139 2,60E-10 24 10,06 43 Nucleus Improved
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28 P07910 Heterogeneous nuclear ribonucleoproteins C1/C2 88 3,40E-05 12 4,95 25 Nucleus Improved

29 P22626 Heterogeneous nuclear ribonucleoproteins A2/B1 332 1,30E-29 22 8,97 42 Nucleus Improved

30 Q92804 TATA-binding protein-associated factor 2N 87 4, 0E -05 16 8,04 30 Nucleus QProteome -NABPF
31 Q96AE4 Far upstream element-binding protein 1 453 1, OE-41 34 7,18 38 Nucleus QProteome -NABPF
32 043172 U4/U6 small nuclear ribonucleoprotein Prp4 194 8.1E-16 26 7,71 38 Nucleus QProteome -NABPF
33 P14866 Heterogeneous nuclear ribonucleoprotein L 289 2.60E-25 32 8,46 42 Nucleus QProteom:r-el\:)ABPF, Opti
34 Q92945 Far upstream element-binding protein 2 353 1.00E-31 36 6,84 41 Nucleus QProteome -NABPF
35 Q09028 Histone-binding protein RBBP4 134 8,10E-10 17 4,74 23 Nucleus QProteome -NIPF
36 P08865 40S ribosomal protein SA 117 4,00E-08 6 479 16 Nucleus QProteome -NIPF
37 Q13610 Periodic tryptophan protein 1 homolog 114 8,10E-08 15 4,6 13 Nucleus QProteome-NIPF
38 P43243 MATR3 57 0,042 15 5,87 13 Nucleus matrix Opti prep

39 P23246 Splicing factor, proline- and glutamine-rich 380 2,00E-34 38 9,45 41 Nucleus Opti prep

Cytoplasmic proteins

Biorad, Improved,

40 PO8670 | Vimentin 618 3,2E-58 37 5.06 48 Cytoplasm QProteome NIPF

41 P04264 Keratin, type Il cytoskeletal 1 484 8,1E-45 12 8,15 27 Cytoplasm Improved, Opti prep

42 P11142 Heat shock cognate 71 kDa protein 540 2.00E-50 24 537 30 Cytoplasm Biorad, Improved

43 P34931 Heat shock 70 kDa protein 1-like 101 1,60E-06 20 5,76 25 Cytoplasm Improved

44 P07437 Tubulin beta chain 170 2,00E-13 22 4,78 26 Cytoplasm QProteome -NIPF

45 P68363 Tubulin alpha-1B chain 179 2,60E-14 25 4,94 45 Cytoplasm QProteome -NIPF

a4 Q72780 Filamin-A-interacting protein 1 58 0,035 28 8,46 23 Cytoplasm QProteome -NIPF

46 P60174 Triosephosphate isomerase 517 4,00E-48 21 6,45 54 Cytoplasm Opti prep

Mitochondrian proteins

47 P10809 60 kDa heat shock protein 130 2,0E-09 13 5.7 21 Mitichondrian matrix Biorad

48 P06576 ATP synthase subunit beta 262 1,3E-22 16 5,26 29 Mitichondrian matrix Biorad , Improved

¥ | p2s705 | ATP synthase subunit alpha 187 4,0E-15 8 9,16 8 Mitochondrial Improved
membrane

>0 P35232 Prohibitin 86 5,0E-05 9 5,57 26 Mitichondrian inner Improved
membrane

51 P34897 Serine hydroxymethyltransferase 169 2,60E-13 22 8,76 33 Mitichondrian matrix Opti prep

52 P09622 Dihydrolipoyl dehydrogenase 243 1,00E-20 22 7,95 30 Mitichondrian matrix Opti prep

53 Q07021 Complement component 1 Q subcomponent-binding protein 89 2,60E-05 5 4,74 21 Mitichondrial Opti prep

Endoplasmic reticulum proteins

54 ‘PllOZl ‘EndoplasmicreticulumchaperoneBiP ‘ 232 ‘ 1,3E-19 ’ 16 ’ 5,07 ’ 18 ER lumen Improved
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55 P07237 Protein disulfide-isomerase 190 2.00e-15 9 4,76 13 Endoplasmic reticulum Improved

56 P27797 Calreticulin 102 1.30e-06 7 4,29 14 Endoplasmic reticulum Improved

57 P30101 Protein disulfide-isomerase A3 182 1.30e-14 25 5,98 28 Endoplasmic reticulum Improved

Other proteins

58 P08107 Heat shock 70 kDa protein 1A/1B 121 1.60e-08 17 5.48 23 Unknown Biorad

59 P34931 Heat shock 70 kDa protein 1-like 266 5,1E-23 18 5,76 23 Blood microparticle, Improved

cytosol
Table 2. List of identified proteins using QProteome method by MALDI-TOF/TOF
Seq.
No. | ACno. Protein Name Protein Expect Matches pl Co?l. Subcellular Location Mthods of
Score (%) enrichment

Nuclear proteins

1 P38159 | Mediator of RNA polymerase Il transcription subunit 139 2.60e-10 24 10.06 43 Nucleus QProteome
11

2 P07910 | Heterogeneous nuclear ribonucleoproteins C1/C2 234 8.10e-20 17 495 25 Nucleus QProteome
3 P22626 | Heterogeneous nuclear ribonucleoproteins A2/B1 332 1.30e-29 22 8.97 42 Nucleus QProteome
4 P35232 | Prohibitin 95 6.10e-06 12 5.57 37 Nucleus QProteome
5 Q92804 | TATA-binding protein-associated factor 2N 87 4.00e-05 16 8.04 30 Nucleus QProteome
6 Q96AE4 | Far upstream element-binding protein 1 453 1.00e-41 34 7.18 34 Nucleus QProteome
7 043172 | U4/U6 small nuclear ribonucleoprotein Prp4 194 8.10e-16 26 7.705 38 Nucleus QProteome
8 P14866 | Heterogeneous nuclear ribonucleoprotein L 209 2.60e-17 30 8.46 37 Nucleus QProteome
9 Q92945 | Far upstream element-binding protein 2 353 1.00e-31 36 6.84 41 Nucleus QProteome
10 | Q09028 | Histone-binding protein RBBP4 134 8.10e-10 17 4.74 23 Nucleus QProteome
11 Q16576 | Histone-binding protein RBBP7 95 6.10e-06 22 4.89 29 Nucleus QProteome
12 P08865 | 40S ribosomal protein SA 117 4.00e-08 17 474 23 Nucleus QProteome
13 Q13610 | Periodic tryptophan protein 1 114 8.10e-08 15 4.60 13 Nucleus QProteome
14 P13639 | Elongation factor 2 154 8.10e-12 30 6.41 30 Nucleus QProteome
15 Q9Y265 | RuvB-like 1 166 5.10e-13 30 6.02 48 Nucleus QProteome
16 P31943 | Heterogeneous nuclear ribonucleoprotein H 186 5.10e-15 24 5.89 53 Nucleus QProteome
17 P06748 | Nucleophosmin 160 2.00e-12 14 4.64 30 Nucleus QProteome
18 P11142 | Heat shock cognate 71 kDa protein 153 1.00e-11 23 5.37 35 Nucleus QProteome
19 Q6ZNG1 | Zinc finger protein 600 66 0,0048 25 941 28 Nucleus QProteom
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20 P26641 | Elongation factor 1-gamma 118 3.20e-08 18 6.25 32 Nucleus QProteome
21 P29692 | Elongation factor 1-delta 135 6.40e-10 18 4,90 38 Nucleus QProteome
22 P45973 | Chromobox protein homolog 5 95 6.10e-06 16 5.71 69 Nucleus QProteome
23 Q9Y230 | RuvB-like 2 207 4.00e-17 39 5.49 50 Nucleus, cytoplasm QProteome
24 Q96J01 | THO complex subunit 3 69 0.0027 10 5.7 21 Nucleus QProteome
25 P09429 | High mobility group protein B1 73 0.00095 14 5.62 42 Nucleus QProteome
26 Q15365 | Poly(rC)-binding protein 1 97 3.80e-06 13 6.66 48 Nucleus QProteome
27 P60174 | Triosephosphate isomerase 245 6.40e-21 24 6.45 75 Nucleus QProteome
28 P45880 | Voltage-dependent anion-selective channel protein 113 1.00e-07 11 7.49 43 Nucleus
5 QProteome
29 P07355 | Annexin A2 148 3.20e-11 24 7.57 53 Nucleus QProteome
30 P12004 | Proliferating cell nuclear antigen 105 6.40e-07 12 457 43 Nucleus QProteome
31 P19338 | Nucleolin 109 2.60e-07 23 46 27 Nucleus QProteome
32 Q12874 | Splicing factor 3A subunit 3 134 8.10e-10 22 5.27 36 Nucleus QProteome
33 P08865 | 40S ribosomal protein SA 67 0.0043 16 4.79 35 Nucleus QProteome
34 P31942 | Heterogeneous nuclear ribonucleoprotein H3 330 2.00e-29 32 6.37 77 Nucleus QProteome
35 P08238 | Heat shock protein HSP 90-beta 151 1.60e-11 33 497 33 Nucleus QProteome
36 | Q9P258 | Protein RCC2 193 1.00e-15 25 9.02 33 Nucleus QProteome
37 P29692 | Elongation factor 1-delta 135 6.40e-10 18 49 38 Nucleus QProteome
38 095831 | Apoptosis-inducing factor 1 92 1.40e-05 22 9.04 31 Nucleus QProteome
39 Q9P258 | Protein RCC2 193 1.00e-15 25 9.02 33 Nucleus QProteome
40 Q07955 | Splicing factor, arginine/serine-rich 1 225 6.40e-19 22 10.37 44 Nucleus QProteome
41 P61978 | Heterogeneous nuclear ribonucleoprotein K 260 2.00e-22 24 5.39 41 Nucleus QProteome
42 Q12874 | Splicing factor 3A subunit 3 108 3.20e-07 20 5.27 32 Nucleus QProteome
43 P13838 | Splicecosome RNA helicase BAT1 306 5.10e-27 30 5.44 41 Nucleus QProteome
44 P14866 | Heterogeneous nuclear ribonucleoprotein L 174 8.10e-14 26 8.46 31 Nucleus QProteome
45 P34897 | Serine hydroxymethyltransferase 64 0.0086 16 8.76 22 Nucleus QProteome
46 P12956 | ATP-dependent DNA helicase 2 subunit 1 328 3.20e-29 20 6.23 23 Nucleus QProteome
47 000148 | ATP-dependent RNA helicase DDX39 160 2.00e-12 19 5.46 25 Nucleus QProteome
Cytoplasmic proteins
48 P08670 | Vimentinl 313 1.00e-27 49 5.06 68 Cytoplasm QProteome
49 P60174 | Triosephosphate isomerase 278 3.20e-24 27 6.45 80 Cytoplasm QProteome
50 P15121 | Aldose reductase 172 1.30e-13 24 6.51 51 Cytoplasm QProteome
51 P60709 | Actin 161 1.60e-12 18 5.29 54 Cytoplasm QProteome

45




Uzunyol et al., Nuclear Protein Isolation Method

52 P08238 | Heat shock protein HSP 90-beta 151 1.60e-11 33 497 33 Cytoplasm QProteome
53 P26641 | Elongation factor 1-gamma 118 3.20e-08 18 6.25 32 Cytoplasm QProteome
54 P40227 | T-complex protein 1 subunit zeta 147 4.00e-11 22 6.23 30 Cytoplasm QProteome
55 P32119 | Peroxiredoxin-2 104 8.10e-07 10 5.66 36 Cytoplasm QProteome
56 P60842 | Eukaryotic initiation factor 4A-I 148 3.20e-11 26 5.32 48 Cytoplasm QProteome
57 P17174 | Aspartate aminotransferase 57 0.04 10 6.52 20 Cytoplasm QProteome
58 P63241 | Eukaryotic translation initiation factor 5A-1 57 0.039 7 5.08 27 Cytoplasnt\,Nuc.leus, QProteome
Endoplasmic reticulum
59 P13645 | Keratin, type | cytoskeletal 10 137 4.00e-10 25 5.13 25 Cytoplasm QProteome
60 P35527 | Keratin, type | cytoskeletal 9 91 1.60e-05 23 5.14 35 Cytoplasm, QProteome
61 P08758 | Annexin A5 437 4.00e-40 23 494 56 Cytoplasm QProteome
62 P04264 | Keratin, type Il cytoskeletal 1 213 1.00e-17 26 8.15 34 Cytoplasm, QProteome
63 P07195 | L-lactate dehydrogenase B chain 193 1.00e-15 20 571 48 Cytoplasm QProteome
64 P47756 | F-actin-capping protein subunit beta 91 1.50e-05 16 5.36 29 Cytoplasm, QProteome
65 P30041 | Peroxiredoxin-6 261 1.60e-22 22 6.00 57 Cytoplasm, QProteome
66 P06733 | Alpha-enolase 379 2.60e-34 29 7.01 45 Cytoplasm QProteome
67 P04075 | Fructose-bisphosphate aldolase A 163 1.00e-12 20 83 40 Cytoplasm QProteome
68 | Q15019 | Septin-2 80 0.0002 17 6.15 44 Cytoplasm QProteome
69 P13693 | Translationally-controlled tumor protein 131 1.60e-09 16 484 50 Cytoplasm QProteome
70 P47813 | Eukaryotic translation initiation factor 1A 64 0.0079 6 5.07 30 Cytoplasm QProteome
71 Q07955 | Splicing factor, arginine/serine-rich 1 225 6.40e-19 22 10.37 44 Cytoplasm,nucleus QProteome
72 P05198 | Eukaryotic translation initiation factor 2 subunit 1 149 2.60e-11 26 5.02 50 Cytoplasm QProteome
73 Q01105 | Protein SET 57 0.042 12 4.23 31 Cytoplasm, ER,nucleus QProteome
74 P12277 | Creatine kinase B-type 278 3.20e-24 36 534 59 Cytoplasm, ER QProteome
75 Q13347 | Ukaryotic translation initiation factor 3 subunit | 74 0.00083 17 6.4 22 Cytoplasm QProteome
76 P61158 | Actin-related protein 3 63 0.011 12 5.61 24 Cytoplasm, QProteome
nucleus
ER proteins
77 P07237 Protein disulfide-isomerase 366 5.10e-33 28 4.76 39 Endoplasmic reticulum QProteome
78 Q13162 Peroxiredoxin-4 283 1.00e-24 18 5.86 43 Endoplasmic reticulum QProteome
79 P11021 78 kDa glucose-regulated protein 573 4.00e-50 48 5.07 54 Endoplasmic reticulum lumen QProteome
51 P14625 Endoplasmin 408 3.20e-37 42 4.76 32 Endoplasmic reticulum QProteome
80 P30101 Protein disulfide-isomerase A3 255 6.40e-22 31 5.98 42 . Endoplasmic QProteome
reticulum,lumen,melonesome
81 P27797 Calreticulin 123 1.00e-08 21 4.29 45 Cytoplasm QProteome
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82 P67809 Nuclease-sensitive element-binding protein 1 56 5.30e-02 14 9.87 23 Endoplasmic reticulum QProteome
Endoplasmic
T . QProteome
83 Q15084 Protein disulfide-isomerase A6 237 4.00e-20 20 495 33 reticulum,lumen,cell
membrane,melonesome
. . . . 8.10e-21 . . QProteome
84 9BS26 Endoplasmic reticulum resident protein 44 244 31 5,09 4.29 45 Endoplasmic reticulum,lumen
Mitochondrian proteins
85 Q12931 | Heat shock protein 75 kDa 143 1.00e-10 32 830 37 Mitochondria QProteome
86 P10809 | 60 kDa heat shock protein 521 1.60e-48 34 5.7 46 Mitochondria QProteome
87 P47985 | Cytochrome b-c1 complex subunit Rieske 85 6.40e-05 9 8.55 27 Mitochondria QProteome
88 P49411 | Elongation factor Tu 127 4.00e-09 19 7.26 36 Mitochondria QProteome
89 P45880 | Voltage-dependent anion-selective channel protein 113 1.00e-07 11 7.49 43 Mitochondria, go to nucleus Qprot
roteome
2
90 Q13011 | Delta(3,5)-Delta(2,4)-dienoyl-CoA isomerase 161 1.60e-12 16 8.16 30 Mitochondria, QProteome
91 P30084 | Enoyl-CoA hydratase 225 6.40e-19 16 8.34 30 Mitochondria QProteome
92 P25705 | ATP synthase subunit alpha 78 0,00036 18 9.16 25 Mitochondria QProteome
93 095831 | Apoptosis-inducing factor 1 92 1.40e-05 22 9.04 31 Mitochondria,cytoplasim,nucle QProteome
us
94 P31040 | Succinate dehydrogenase [ubiquinone] flavoprotein 59 0.028 17 7.06 22 Mitochondrial, QProteome
subunit
95 P34897 | Serine hydroxymethyltransferase 64 0.0086 16 8.76 22 Mitochondrial, nucleus QProteome
96 P35232 | Prohibitin 280 2.00e-24 23 5.57 56 Mitochondrial, nucleus, QProteome
cytoplasm, cell membrane
Secreted proteins
Secreted, extracellular
. . QProteome
97 P07355 Annexin A2 148 3.20e-11 24 7.57 53 space,extracellular matrix,
basement membrane
i . Membrane proteins, QProteome
98 P13838 Spliceosome RNA helicase BAT1 79 0.00023 14 5.44 32 . .
Mitochondria
L . Cell membrane proteins, QProteome
99 QouJz1 Stomatin-like protein 2 221 1.60e-18 35 6.88 a7 . .
Mitochondria
100 | P15311 Ezrin 120 2.00e-08 33 5.94 34 Cell membrane, cytoplasm QProteome

a7
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Enrichment of NPs from cultured cells using ReadyPrep
(Cytoplasmic/Nuclear) Protein Extraction Kit

The experiments have been performed as described in
the “Methods” section. NPs that were solubilized in a
chaotropic buffer were subjected to 2DE separation and
10 randomly selected protein spots were cut-to to
identify by MALDI-TOF / TOF analysis. The extent of NPs
enrichment was assessed by using a NPs -specifc
markers, histonH3, LaminA/C, GAPDH and Cyclophilin A.
The intracellular localizations of the identified proteins
were determined using SWISS-PROT database or relevant
databases. Only two of the identified proteins were
localized to nucleus. The rest of the proteins were either
cytoplasmic or had no known localization. The repeated
experiments generated similar results indicating that, the
enriched nuclear protein extracts obtained by this kit was
not enriched at a desirable level. Nevertheless, for the
sake of verification, enriched nuclear proteins were
subjected to WB analysis and four different antibodies
were used to visualize the level of enrichment. Histon-H3
and Lamin were used as the nuclear protein markers, and
GAPDH and cyclophilin A were used as the cytoplasmic
protein markers (Figure 1). WB results showed that NP
fractions were partially enriched, and cytoplasmic

protein contamination was present at a considerable
level. WB results were consistent with the results of 2DE
and indicated that the commercial kit only partially
enriched nuclear proteins to a desired level.

Enrichment of NPs from cultured cells using OptiPrep
medium

OptiPrep medium helps isolation of nuclei from cultured
cells and allow enrichment of NPs. Experiments with
OptiPrep medium was performed as described in the
materials and methods section. Proteins in fractions
were solubilized in 2D rehydration buffer and were
subjected to WB analysis using antibodies against nuclear
proteins Histon and, Lamin A / C and the cytoplasmic
proteins, GAPDH and Cyclophilin A. The results showed
that nuclear proteins were predominantly located in
between fractions 24 and 31. However, these fractions
were also contaminated with the cytoplasmic proteins
(Figure 1). To assess the level of enrichment, 2DE was
performed with fraction 29 and spots were randomly cut
and identified by MALDI- TOF/TOF analysis (Figure 1)
(Table 1).
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Figure 1. Representative images summarizing the major findings of the study. Western Blot analysis of the enriched nuclear protein

fractions. Monoclonal antibodies against histone H3 and lamin A/C, GAPDH and Cyclophilin A were used to assess the level of NPs
enrichment. Images of 2-DE gels from which the putative NPs were cut and identified. The pie-charts were used to present subcellular

localization, BioRad: Extraction of NPs From Cultured Cell using ReadyPrep™ Protein Extraction Kit, OptiPrep: Isolation of nuclei from

cultured cell using OptiPrep Application sheet, DDGC: As a combination of methodology 1 and 2, an improved method for extraction of

NPs, Qproteome: Qproteome Nuclear Protein enrichment kit.



Uzunyol et al., Nuclear Protein Isolation Method

Ten randomly selected protein spots were cut from a gel
and identified by MALDI-TOF / TOF analysis and the
intracellular localizations of the identified proteins were
determined using SWISS-PROT database or relevant
databases. Only two of the identified proteins were
localized to nucleus. The rest of the proteins were either
cytoplasmic or had no known localization.

The repeated experiments generated similar results
indicating that, the enriched nuclear protein extracts
obtained by this kit was not enriched at a desirable level.
Nevertheless, for the sake of verification, enriched
nuclear proteins were subjected to WB analysis and four
different antibodies were used to visualize the level of
enrichment. Histon-H3 and Lamin were used as the
nuclear protein markers, and GAPDH and cyclophilin A
were used as the cytoplasmic protein markers (Figure 1).
WB results showed that nuclear proteins were partially
enriched, and cytoplasmic protein contamination was
present in the enriched protein extracts. These results
are consistent with the results of 2DE and indicated that
the commercial kit failed to enrich nuclear proteins to the
desired level.

Isolation of nuclei from cultured cell using OptiPrep
Application sheet

Extraction of NPs From Cultured Cell using OptiPrep
Application sheet was performed as described above
mentioned section. Thirty seven fractions were collected
to separate proteins based on their molecular densities.
The fractions were then subjected to WB analysis using
antibodies against Histon, Lamin A / C, GAPDH and
Cyclophilin A. “The results showed that nuclear proteins
were predominantly located in between fractions 24 and
31. However, these fractions were also contaminated
with the cytoplasmic proteins (Figure 1). To assess the
level of enrichment, 2DE was performed with fraction 29
and spots were randomly cutted and identified by
MALDI-TOF/TOF analysis (Figure 1) (Table 1.)

Qproteome Nuclear Protein enrichment kit (Qiagen,
Stockach, Germany)

Q-Proteome nuclear protein isolation (Qiagen, USA) was
used as an alternative to the differential and density
gradient centrifugation approaches. Two different
nuclear protein fractions were obtained by following
instructions of kit. The first fraction contained the soluble
nucleic acid binding proteins, while the second fraction
contained the insoluble nuclear proteins. The enriched
protein fractions were then subjected to WB analysis
using antibodies against Histon, Lamin A / C, GAPDH and
Cyclophilin A (Figure 1). The nucleic acid binding and
insoluble protein fractions were richer in their histone
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and Lamin A/C contents. In addition, the cyclophilin A

level was much lower than the nuclear fractions
indicating that the Q-proteome approach provided
satisfactory level of enrichment for nuclear proteins.
However, GAPDH was also detected in the enriched
nuclear protein fractions, although the level of GAPDH
was much lower in comparison to the cytoplasmic
fraction. As we stated previously, GAPDH was not a good
cytoplasmic protein marker to demonstrate the level of

nuclear protein enrichment.

Enrichment of NPS from cultured cells using discontinues
density gradient centrifugation

As a combination of methodology 1 and 2, an improved
method for extraction of NPs was developed. WB analysis
revealed the notable presence of histon H3, LaminA/C
and even there was no any band signals related to
cytoplasmic proteins. To examine the proteomic profiling
of enriched proteins, 2-DE analysis was performed. Sixty
one spots were identified and classified based on their
subcellular location (Table 1). We were able to identify
NPs or predicted NPs (69%) and cytoplasmic proteins
(15%) along with the proteins belonging to extracellular
and unknown or secreted proteins (6%). Overall,
improved method approach did not provide sufficient
enrichment of NPs despite some success over the other
enrichment methods.

The enriched nuclear protein fractions were subjected to
2DE gel electrophoresis to assess the level of enrichment
(Figure 1). Spots were randomly cut from the gels and
identified by MALDI-TOF/TOF analysis. The results
demonstrated that 90 % of the identified proteins in the
nucleic acid binding protein fraction were nuclear.
Although the
fraction had much lower nuclear protein ratio, it was still

insoluble nuclear protein containing
above 50% indicating that Q-proteome nuclear protein
enrichment kit was superior to the other kits/approaches
(Figure 2) (Table 1 and 2).

Comparison of Nuclear Protein Extraction Method
c
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5 Nuclear Application Nuclear
=2 Protein Sheet Protein
Isolation Kit Isolation Kit

Figure 2. Bar graph demonstrating the overall comparison of
four different methods for enrichment of NPs.
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Comparison of the overall results have indicated that the
Q-proteome isolation method was more successful in
enrichment of nuclear proteins than the other tested
methods (Figure 1). During enrichment of nuclear
proteins, two fractions labeled as the nucleic acid binding
protein fraction and the nuclear insoluble protein
fraction were obtained. Both fractions were subjected to
western blot analysis to assess the level of nuclear
protein enrichments using nuclear and cytoplasmic
protein markers (Figure 1).

Significant increases in the levels of two of the nuclear
proteins, histone H3 and lamin A/C, were detected in the
enriched nuclear protein fractions, while a significant
decrease occurred in the level of cyclophilin A, a
cytoplasmic protein. Surprisingly, however, there was no
notable change in GAPDH levels in the enriched nuclear
protein fractions indicating that GAPDH was not a good
enrichment marker for the nuclear protein extracts. On
the other hand, there was relatively low level of
cyclophilin A in the enriched nuclear protein fractions
indicating that the enriched nuclear protein fractions
might possess cytoplasmic proteins.

Quantitative evaluation of the level of enrichment was
performed by running 2DE gels from which protein spots
were cut and identified. Approximately 170 £ 20 protein
spots were detected on the gels and 110 of these were
excised and identifed by MALDI-TOF/TOF. Cellular
localizactions of the identifed proteins were determined
using UniProt database. The enriched nuclear protein
fractions were subjected to 2DE gel electrophoresis to
assess the level of enrichment (Figure 1). Spots were
randomly cut from the gels and identified by MALDI-
TOF/TOF analysis. The results have demonstrated that
90 % of the identified proteins in the nucleic acid binding
protein fraction were nuclear. Although the insoluble
nuclear protein containing fraction had much lower
nuclear protein ratio, it was still above 50% indicating
that Q-proteome nuclear protein enrichment kit was
superior to the other kits/approaches (Figure 1) (Table 1
and 2).

Discussion

As a first sub-cellular organelle discovered in early
seventeenth century, nucleus is characterized with a
plethora of functions including condensation of
chromatin through assemble of long DNA molecules,
replication and repair of DNA, gene expression and
regulation, synthesis and modification of RNA molecules.
Eventhough given their importance, current poor
knowledge of high-throughput methods to enrich or

extract of nuclear proteins remain limited. Since, this
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study focused on evaluating of four different enrichment
methods to facilitate deeper research of the complex
nuclear machinery. There are variety of factors which
hampered the enrichment of nuclear proteins. The most
striking bottleneck seems to be the contamination of
nuclei by cytosolic material during the isolation process.
The classical methods are remain to be used widely due
to the advantages of easily adaptation and provide base
for more advanced approaches. Here we evaluated four
different methods of enrichment of NPs. Based on our
evaluation, comparison of the four types of methods
results have indicated that the Q-proteome isolation
method was more successful in enrichment of nuclear
proteins than the other tested methods (Figure 2).
Recent developments in  methodological and
technological advances, new strategies such as FFE,
immunopurification, FAQS, LOPIT, PCP and subtractive
proteomics were emerged for  systematically
characterize and isolated various types of subcellular
organellar proteomics. For some

instances, lately

researchers combined subtractive proteomics and
proximity-labelling technology coupled with quantitative
mass spectrometry to identified about 200 potential
candidates for plant NE transmembrane (PNET) proteins
from Arabidopsis. Among them, PNET1 is a homologue of
human TMEM209, a critical driver for lung cancer which
is a bona fide nucleoporin in the plant.® In the long run,
emerging techniques may be independently or
compensation for conventional strategies to obtain

organellar proteomics with high-resolution.
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0z

Amag: Cocuk romatoloji poliklinigine bagvuran Uveit tanili hastalarin
etyolojik faktorlerinin dagiminin degerlendirilmesini amagladik.

Yéntem: Agustos 2020-Mart 2023 arasinda Uveit tanisi alan olgularin klinik
ozellikleri, laboratuvar ve immunolojik test verileri, enfeksiyon belirtegleri
ve tedavi yanitlar geriye donik olarak incelendi.

Bulgular: Calismaya 60 hasta dahil edildi. Hastalarin 26’si (%43) kiz, 34’0
(%57) ise erkekti. Hastalarin ortanca yagi 160 (23-240), semptom baglama
yasl 136 (16-204), tani yasi 136 (18-216) aydi. Gozde kizariklik (%73) en sik
basvuru sikayetiydi. Uveit lokalizasyonu sirasiyla; anterior (6n) (%59),
posterior (arka) (%16), pan-uveit (%16) ve pars planitti (%9). Hastalarin
12'si (%20) enfeksiyoz tiveitti. Enfeksiyoz digi Gveit nedenleri ise sirasiyla;
idiyopatik (%81), Behget hastaligi (%8), juvenil idiopatik artrit (%8) ve
tibulointerstisyel nefrit ve Uveit sendromuydu (%2). Yirmi bir hastada
(%35) ANA degeri pozitif olarak saptandi. HLA-B27 pozitifligi %14 idi. Kirk
bes hastaya (%75) tedavi lokal steroid tedavisi uygulandi. Diger uygulanan
tedaviler sirasiyla; sistemik steroid (30,%50 hasta), DMARD (29, %48,3
hasta) ve biyolojik ajandi (16, %26,7 hasta). Uygulanan tedaviler
sonrasinda 26 (%43,3) hasta tedavisiz remisyonda idi. Dokuz hasta takibi
birakmisti. Yirmi bes hastanin ilagla takibine devam etmekteydi. Takipte 2
hastada glokom gelismisti, 2 hasta katarakt ve 2 hasta da posterior sinesi
nedeni ile opere olmustu.

Sonug: Klinigimizde 60 Uveit tanili hasta incelendi. En sik neden idiyopatik
iken, enfeksiy6z hastaliklar iginde en sik etken kedi tirmigi idi. Gocuk
romatoloji hekimlerinin sik sik karsisina gikan tveit kalici gérme kaybina
neden olabilen 6nemli bir hastaliktir. Referans merkez olan klinigimizdeki
tecriibeler bu hastalarla giinluk pratiginde ugrasan gocuk ve gocuk
romatoloji hekimlerine bir yol haritasi gizebilir.

Anahtar Kelimeler: Uveit, juvenil idiyopatik artrit, Bartonella Hanselae

ABSTRACT

Objective: This study aimed to evaluate the demographic and clinical
findings of patients presenting with uveitis who applied to the pediatric
rheumatology outpatient clinic.

Method: The clinical features, laboratory and immunological findings,
infection markers, and treatment responses of patients with uveitis were
analyzed retrospectively. This cross-sectional study was conducted
between August 2020 and March 2023.

Results: Sixty patients were included in the study. Of them, 26 (43%) were
female and 34 (57%) were male. The median age, age of symptom onset,
and diagnosis of the patients were 160 (23-240), 136 (16-204), and 136
(18-216), respectively. The most common complaint was redness of the
eye (73%). The localization of uveitis was anterior (59%), posterior (16%),
panuveitis (16%), and pars planitis (9%), respectively. Twelve (20%)
patients had infectious uveitis. The causes of non-infectious uveitis were
idiopathic (81%), Behget's disease (8%), juvenile idiopathic arthritis (8%),
and tubulointerstitial nephritis and uveitis syndrome (2%), respectively.
Twenty-one patients (35%) were ANA positive and HLA-B27 positivity was
14%. Forty-five patients (75%) were treated with local steroid therapy.
Other treatments were systemic steroids (n=30, 50%), DMARDs (n=29,
48.3%), and biologic agents (n=16, 26.7%), respectively. At last control, 26
(43.3%) patients were in remission without treatment. Nine patients
discontinued follow-up. Twenty-five patients continued to be followed up
with medication. In the follow-up, 2 patients developed glaucoma, 2
patients were operated for cataract and 2 patients were operated for
posterior synechia.

Conclusion: Sixty patients with uveitis were examined. The most common
cause of uveitis was idiopathic while the most common cause of infectious
diseases was Bartonella henselae. The experiences in our clinic as a referral
center may provide a roadmap for clinicians dealing with these patients in
their daily practice.

Keywords: Uveitis, juvenile idiopathic arthritis, Bartonella henselae
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Giris

Uvea; 6n kismi iris ve siliyer cisim, arka kismi koroid
tabakalardan olugsan goézin vaskller ve pigment
yapilarindan zengin orta tabakasidir. Uveit ise (ivea
tabakasinin bir kisminin veya tamaminin
inflamasyonudur.! Uvea disinda vitreus, retina, optik sinir,
sklera, lens gibi komsu dokularin ve bazen gtz cevresi
dokularinin inflamasyonu da buna eslik edebilir. Uveit tek
gozl veya her iki gbzu ayni zamanda tutabilir, tiim Uveit
vakalarinin %5-10’u ¢ocukluk caginda bulgu verir.2 Uveit en
onemli gorme kaybi ve korlik nedenlerinden biridir. Bat
Ulkelerinde gérme kaybi ve korligin %10’unun nedeni
tveittir3 Uveit semptomlari iliskili oldugu anatomik
lokalizasyona bagh olarak degismekle beraber gozlerde
agri, kizarikhk, gérmede azalma, bulanik gérme ve goz
onlinde ugusan cisimler gorilmesi en sik semptomlardir.
Uveitler etyolojik, anatomik ve histopatolojik &zelliklere
gore siniflandinlir. Etyolojik 6zelliklere gore idiyopatik,
enfeksiydz ve enfeksiyon disi nedenler; anatomik olarak
on, arka, pars planit (orta) ve pan-lveit; histopatolojik
ozelliklerine goére graniilamatéz ve non-graniilomatoz
olarak siniflandirilir Cocukluk caginda Gveitin en sik
nedeni idiyopatiktir; ancak enfeksiydz hastaliklar,>®
romatolojik hastaliklar,® primer géz hastaliklari ve ilaglara
bagl olarak da Uveit goriilebilir® Uveit konusunda
uzmanlasmis géz doktorlarinin cogu genellikle enfeksiyoz
ve primer gbz hastaliklari nedenlerini belirleyebilir, ancak
altta yatan bir romatolojik hastalik icin hastalarin
muhakkak  cocuk romatoloji  hekimi  tarafindan
degerlendirilmesi gerekmektedir.

Uveit, kérliik ve gdérme bozukluguna yol acabildiginden
hastalarin hizh tani ve tedavisi ¢ok &nemlidir. Uveit
tedavisinde, enflamasyonun derecesi, risk faktorlerinin ve
komplikasyonlarin varligina gore; en az agresif tedaviden
baslayarak daha agresif tedavilere dogru devam eden
basamakli bir algoritma kullanilir. Sirasiyla lokal ve sistemik
kortikosteroidler, hastallk modifiye eden romatizmal
ilaclar (DMARD) ve biyolojik ajanlar kullanilir.1

Uveit hastalarinin tedavisi, (iveitin anatomik tutulumu, géz
ici inflamasyonun agirhgr ve altta yatan hastaligin
ciddiyetine gore degisir. Bu nedenle (veit tanili ¢ocuk
hastalarin pediatrik Gveit konusunda deneyimli g6z
doktorlari ve ¢ocuk romatologlari tarafindan birlikte takip
edilmesi dnerilir.*2 Calismamizda klinigimizde takipli Giveitli
hastalarin  klinik bulgularinin ve tedavi vyanitlarinin
degerlendirilmesini amagladik. Klinigimizdeki
tecribelerimizi paylasarak bu hastalarla glinliik pratiginde
ugrasan cocuk ve cocuk romatoloji hekimlerine bir yol
haritasi cizmeyi planladik.

Yontem

Calismaya Agustos 2020-Mart 2023 arasinda Kocaeli
Universitesi Cocuk Saghigi ve Hastaliklari Anabilim Dali,
Romatoloji Bilim Dali ve G6z Hastaliklari Anabilim Dali’'nda
Gveit tanisi ile takip edilen 0-18 yas arasi hastalar dabhil
edildi. Kocaeli Universitesi Etik Kurulu’ndan c¢alisma icin
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onay alindiktan sonra galismaya baslandi (Onay numarasi
ve tarihi: 2023/187-15.06.2023).

Uveit tanili hastalarin verileri elektronik dosyalardan
geriye déniik olarak tarandi. Oncelikle demografik verileri
(yas, cinsiyet, tani yasi), klinik bulgulari ve laboratuvar
bulgulari (anti niikleer antikor; ANA], insan I6kosit antijeni;
HLA-B27 ve HLA-B51) kaydedildi. Tum hastalarin Gveit
lokalizasyonlari, enfeksiyon parametreleri ve
histopatolojik 6zellikleri goz hastaliklarina ait elektronik
kayitlardan not edildi. Uveit tamisi ile basvuran tiim
hastalarda TORCH serolojisi, mikobakterium tiiberkilosis
taramasi igin akciger filmi ve quantiferon testi, kedi tirmigi
icin Bartonella henselae serolojisi bakilmaktadir. Bu
sonuglari da dosyalardan geriye yonelik tarandi. Ayrica
hastalarin kullandigi tedaviler ve tedavi sonrasinda aktif
hastalik durumunda degisiklik olup olmadigi da kaydedildi.
Hastalarin son vizitte muayene bulgulari, komorbidite ve
operasyon oykileri de incelendi.

istatistiksel Yontem

SPSS software kullanilarak veri tabani olusturuldu.
Degiskenlerin  normal dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemlerle
(Kolmogorov-Smirnov/Shapiro-Wilks) incelendi.
Tanimlayici analizlerde, normal dagilima uymayan ve
ordinal degiskenler igin ortanca (minimum-maksimum)
deger kullanildi. Kategorik degiskenler ylzde olarak ifade
edilmistir. Gruplar arasi karsilastirmalarda kategorik
degiskenler icin ki-kare testi ve normal dagilima uymayan
sayisal degiskenler icin Mann-Whitney U testi kullanildi.
istatistiksel anlamlilik igin p<0,05 kabul edildi.

Bulgular

Calismaya 60 hasta dahil edildi. Hastalarin 26’s1 (%43) kiz,
34’0 (%57) ise erkekti. Hastalarin ortanca yasi 160 (23-
240), semptom baslama yasi 136 (16-204), tani yasi 136
(18-216) ayd..

Hastalarin klinik 6zellikleri incelendiginde; gdzde kizariklik
(n=43, %73) en sik basvuru sikayetiydi. Gozde kizarikliktan
sonra gorilen en sik sikayet géormede azalmaydi (n=12,
%20) ve 4 (%7) hasta asemptomatikti. Asemptomatik olan
dort hastada dveit rutin muayene esnasinda saptanmisti.
Bu hastalarin hepsi juvenil idiaopatik artrit (JIA) tanili idi.
Gozde matlasma olmasi nedeni ile degerlendirilen bir
hasta da katarakt ve lveit tanisi almist.

Uveit lokalizasyonu sirasiyla; anterior (6n) (n=38, %59),
posterior (arka) (n= 10, %16), pan-iveit (n=10, %16) ve
pars planitti (n=6, %9).

Histopatolojik o6zelliklerine gore hastalarin 6'si (%10)
granilomat6z, 54’U (%90) ise non-granilomatéz Uveit
olarak siniflandi.

Hastalarin etyolojik nedenleri incelendiginde; 12’si (%20)
enfeksiydz Uveitti. Enfeksiyoz Uveit etkenleri sirasiyla;
Bartonella henselae (n=6, %50), SARS-COV2 (n=3, %25),
Epstein-Barr viriis (EBV) (n=1, %8,33), mikoplazma
pnémoni (n=1, %8,33) ve Brucella idi (n=1, %8,33).
Enfeksiyon digi Gveit (n=28, %80) nedenleri ise sirasiyla;
idiyopatik (n=39, %80), Behcet hastaligi (n=4, %8), JIA
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(n=4, %8) ve tubulointerstisyel nefrit nefrit ve Uveit
sendromuydu (TiNU) (n=1, %2).

Cinsiyete gore Uveit Ozellikleri incelendi ve Tablo 1'de
Ozetlendi. Tani yasl erkek hastalarda kiz hastalara gore
daha kigukti. Ancak bu fark istatistiksel agidan anlamh
degildi. Uveit lokalizasyonu degerlendirildiginde; her iki
cinsiyette de en sik on Uveit gorulirken pars planit
tutulumu erkeklerde (n=5, %14.7), kizlara (n=1, %4,2) gbére
daha sikt. Etyolojik nedenler incelendiginde; enfeksiyoz
nedenlerde en sik etken her iki cinsiyette de Bartonella
Hanselae idi. Enfeksiyon disi etkenlerde her iki cinsiyette
en sik neden idiyopatikti. Erkeklerde (n=3, %8,8) Behget
Hastaligi kizlara gore (n=1, %3.8) daha sik saptandi.

Tablo 1. Uveit dzelliklerinin cinsiyete gére dagilimi

= . Kiz Erkek
Ozellikler n=26 (%100) n=34 (%100) ©
Tani yasi (ay) 149 (18-216) 131(36-191) 0.266
Uveit lokalizasyonu
On lveit 17 (%65,4) 21(58,3) 0.561
Pars planit 1(%3,8) 5(%13,9)
Arka Uveit 6 (%23,1) 6 (%16,7)
Pan dveit 2 (%7,7) 2 (%5,6)
Uveit etyolojisi
infeksiyon 7 (%26,9) 5(%13,9) 0,522
Bartonella Hanselae 4 (%15,4) 2 (%5,6)
SARS-COV2 2 (%7,7) 1(%2,8)
Ebstein Barr virls 0 (%0) 1(%2,8)
Mikoplazma pnémoni 0 (%0) 1(%2,8)
Brucella mellitus 1(%3,8) 0 (%0)
infeksiyon disi nedenler 19 (%73,1) 29 (%80,6)
idiopatik 15 (%57,7) 24 (%66,7)
Juvenil idiopatik artrit 2 (%7,7) 2 (%5,6)
Behget Hastalig 1(%3,8) 3 (%8,3)
Tubulointerstisyel nefrit ve 1(%3,8) 0 (%0)
Uveit
ANA pozitifligi 11 (%42,3)  10(%27,8) 0,135
HLA-B51 pozitifligi 2 (%7,7) 1(%2,8) 0,181
HLA-B27 pozitifligi 0 (%0) 1(%2,8) 0,225
Son durum
Tedavisiz remisyon 11 (%42,3) 15 (%41,7) 0,709
Tedavi altinda stabil hastalik 11 (%42,3) 14 (%38,3)
Aktif hastalik 1(%3,8) 0 (%0)
Takibi birakma 4 (%15,4) 4(11,1)
Operasyon 1(%3,8) 1(%2,8)

ANA; anti-nikleer antikor, HLA; insan |6kosit antijen

Hastalarin laboratuvar verileri incelendiginde; 21 hastada
ANA pozitif olarak saptandi. HLA-B27 ise 1 hastada
pozitifti.

Hastalara verilen tedaviler incelendiginde; 45 hastaya
(%75) lokal steroid tedavisi uygulandi. Diger uygulanan
tedaviler sirasiyla; 30 (%50) hastada sistemik steroid ,
29’unda (%48,3) metotreksat ve 16'inda (%26,7) biyolojik
(adalimumab) ajandi. Uygulanan tedaviler sonrasinda 26
(%43,4) hasta tedavisiz remisyona ulasti. Sekiz (%13,4)
hasta takipsizdi. Yirmi bes (41,6) hastanin ise takibine ilagla
devam edilmekteydi. Bir (%1,6) hastada halen aktif Gveit
vardi. Takipte 2 hastada glokom gelismisti, 2 hasta katarakt
ve 2 hasta da posterior sinesi nedeni ile opere olmustu. iki
hastada da bant keratopati olusmustu.
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Tartisma

Calismamizda lveit nedeni ile klinigimizde takipli olan 60
hastanin demografik ve klinik 6zelliklerini degerlendirdik.
Yapilan c¢alismalarda cinsiyet dagilimi ile ilgili veriler
degiskenlik gosterse de her iki cinsiyetin esit olarak
etkilendigini bildiren vyayinlar cogunluktadir.**> Uveit
nedenlerinden sarkoidoz, JIA, multipl skleroz, sistemik
lupus ertitematozus kadinlarda daha yaygin gorilirken;
Behget hastaligl, ankilozan spondilit, Eales hastahg
erkeklerde daha vyaygin goérulir?®® Calismamizda
erkeklerin kizlara oranla 1,3 kat daha fazla etkilendigi
bulunmustur. Onceki c¢alismalarda pediatrik  Gveit
hastalarinin tani anindaki ortalama yasi 9-11,4 yil olarak
bildirilmistir.}>%529-21 Calismamizda da benzer olarak Uveit
tani yasi ortanca 11,3 yil (136) ay olarak saptanmistr.
Uveit hastalarinda tutulan anatomik lokalizasyona gore
farkli semptomlar gériilebilir. On Uveit tutulumu olan
hastalarda agri ve kizariklik olurken; arka Uveit ve pars
planitte agr beklenmez; gérmede azalma ve goz 6niinde
ugusan cisimler en sik bulgularidir.?2 On Uveit anatomik
lokalizasyon olarak en sik gorilen Gveit iken; pars planit en
az gorilen Gveittir?>'%2% 23 Calismamizda literatiirle
uyumlu olarak en sik gorilen Uveit 6n Uveitti. Buna bagh
olarak da gozde kizariklik en sik basvuru sikayeti olarak
kayit edilmistir.

idiyopatik 6n Giveit toplumda en sik goriilen Giveit seklidir.2*
Calismamizda literatiirle uyumlu olarak en sik Gveit nedeni
idiyopatik olarak saptanmistir.  Enfeksiyéz Gveitler
gelismekte olan llkelerde daha yaygin iken; enfeksiyoz
olmayan uveitler gelismis Ulkelerde daha yaygin olarak
goriliir?* Cocukluk caginda dveitin en sik nedeni ise
idiyopatiktir; ancak enfeksiydz hastaliklar,>® romatolojik
hastaliklar,® primer géz hastaliklari ve ilaglara bagli olarak
Uveit gorilebilir® Yalgindag ve ark.’a ait eriskin
hastalardan olusan Tirk serisinde en sik Ulveit nedeni
enfeksiyon disi hastaliklar olarak bildirilmistir. Ancak
enfeksiyon etkenler incelendiginde en sik saptanan
etkenler okiler toksoplazmoz ve herpetik 6n Uveittir.
Benzer olarak, italyan?, Alman??” ve ingiliz?® serilerinde
de en sik enfeksiydz Uveit etkeni okiler toksoplazmoz
olarak raporlanmistir. Calismamizda ise en sik enfeksiyoz
etken Bartonella henselae (n=6, %50) olarak saptanmistir.
Calismamiz ¢ocuk ve adolesan yas grubundaki hastalardan
olustugu icin enfeksiyoz etkenlerde farklihk oldugu
duslntlmektedir.

Enfeksiyon disi etkenler incelendiginde; Yalgindag ve
ark.®nin yaptiklari calismada Behcet Hastalig’’'na bagli
Uveitler, tim Gveitlerin yaklasik dortte biri olarak
bildirilmistir. Sahin ve ark.?’nin yaptiklari 500 hastadan
olusan “JUPITER” c¢alismasinda ise JIA tanili hastalar
incelenmis ve 4 yillik izlem sirecinde hastalarin %6,8’inde
Uveit gelistigi gosterilmistir. Calismamizda enfeksiyon disi
nedenler incelendiginde Behget Hastaligi ve JIA sikligi
benzer siklikta (%8) saptanmistir. Behget hastaligi sikhgi
daha o©nce vyapilan c¢alismalara benzer olarak erkek
cinsiyette daha yiiksek orandadir.X*° Calismamiz cocuk ve
adolesan yas grubunda yapildigi icin Gveit etyolojisi olarak
JIAnin literatiire goére daha yiiksek oranda saptandig
duslintilmektedir.
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Uveit tedavisi anatomik lokalizasyonuna ve etyolojisine
gore farkhlik gostermektedir. Enfeksiydz Uveitlerde altta
yatan enfeksiyoz etkene yonelik tedavi planlanir.
Enfeksiyoz 6n (veitlerde ek olarak topikal (lokal) steroid
tedavisi onerilir. Enfeksiyéz olmayan 6n (veitte baslangi¢
tedavisi olarak lokal steroid ve vyapisikhk (sinesi)
olusumunu onlemeye yardimci olmak igin siklopentolat
gibi genisletici bir damla 6nerilir. Orta-arka ve pan Uveitte
ise triamsinolon gibi intraokuller streoid enjeksiyonlari
baslangic tedavisi olarak segilebilir.3° On (veit tedavisine
lokal steroidlerle baglanir, direngli hastalarda ise sistemik
streoid, DMARD’lar ve biyolojik ilaglar ile devam edilir.
Steroid tedavisinin kesilemedigi (gtinlik 10 mg veya daha
fazla prednizolon dozuna ihtiya¢ duyan) hastalara DMARD
baslanmasi dnerilmektedir.>*2immun supresif ajan olarak
azatiyoprin®!, mikofenolat mofetil®?, metotreksat33,
kalsinorin inhibitorleri (siklosporin ve takrolimus) ve
alkilleyici ajanlar (siklofosfamid) kullanilabilir. Maccora ve
ark.3* yaptiklari derlemede metotreksatin basarisiz oldugu
cocuklarda adalimumab ve/veya tocilizumab tedavisi ile
oktler inflamasyonun baskilandigini  bildirmislerdir.
Calismamizda da hastalara rehberlerdeki tedavi
Onerilerine gore sirasiyla lokal steroid, sistemik steroid,
DMARD ve biyolojik ajan tedavileri uygulanmistir.
Uygulanan tedaviler sonrasinda 26 (%43,4) hasta tedavisiz
remisyona ulasmistir. Sekiz (%13,4) hasta takibi birakmistir.
Yirmi bes (41,6) hasta ise halen ilagla takibine devam
etmektedir. Bir (%1,6) hastada halen aktif Gveit vardir.
Uveit hastalarinda katarakt, glokom, band keratopati ve
posterior sinesi gibi komplikasyonlar gorlebilir. Sahin ve
ark.2’nin yaptiklari “JUPITER” calismasinda 4 hastada
(%11,8) katarakt ve 1 hastada (%2,9) band kerotopati
oldugu bildirilmistir. Yalgindag ve ark. nin yaptiklari
erigskin ¢alismasinda ise hastalarin %16,2 sinde posterior
sinesi, %16,2 sinde katarakt ve %7,3 (inde glokom
saptanmistir. Calismamizda ise saptanan komplikasyonlar;
posterior sinesi (n=2,%3,3), katarakt (n=2,%3,3) ve glokom
(n=2,%3,3) olarak kayit edilmistir.

Calismamizin geriye donik olmasi, hasta sayisinin az ve tek
merkezden olmasi en 6nemli kisithligidir. Ancak kinigimizin
Dogu Marmara Bolgesi'nde referans merkez olmasi nedeni

ile tecriibelerimizin paylasilmasinin 6énemli oldugunu
disiinmekteyiz.
Sonu¢ olarak klinigimizde 60 Uveit tanili hasta

incelenmistir. En stk neden idiyopatik-6n Gveit iken,
enfeksiyéz hastaliklar icinde en sik etken kedi tirmigi
hastaligl olarak saptanmistir. Klinigimiz referans merkez
oldugu gbz oniinde bulunduruldugunda sonuglarimiz bu
hastalarla ginlik pratiginde ugrasan g¢ocuk, ¢ocuk
romatoloji ve goz hekimlerine yardimci olabilir.

Etik Standartlara Uygunluk

Calismaya baslamadan 6nce Kocaeli Universitesi Etik
Kurulu’ndan onay alinmistir (Onay numarasi ve tarihi:
2023/187-15.06.2023)

Cikar Catismasi
Yazarlarin konuyla ve/veya herhangi baska bir yazar ile
ilgili maddi veya manevi bir ¢ikar ¢atismasi yoktur.
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Finansal Destek
Yoktur.

Yazar Katkisi

YEB, NS, EQT, HES, LK: Calismanin tasarimi, veri toplanmasi
ve analizi, kaynak taramasi ve makale yazimi esnasinda
ortak galismistir.

Bltlin vyazarlar yazinin son halini okumustur ve onay
vermistir.
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Amag: Sistemik lupus eritematozus, ¢oklu otoantijenlere karsi poliklonal
otoimmiiniteyi iceren ve ¢ok cesitli klinik belirti spektrumuna sahip,
ongorilemeyen seyirli otoimmiin bir hastaliktir. Otoimmuin hastaliklarda,
uzun pentraksin ailesinden olan pentraksin-3 seviyelerinin dolasimda
arttigl bulunmustur. Pentraksin-3, diger pentraksinlerden farkl olarak
periferal dokularda vyerlesik ve dogal bagisiklik hiicreleri tarafindan,
inflamatuar sinyallere cevap olarak uretilir. Bu ¢alismada, kronik
enflamasyon ve immin fonksiyon bozuklugu ile karakterize olan sistemik
lupus eritematozus’da, inflamatuar belirteglerden C-reaktif protein ve
pentraksin-3 duizeyleri arasindaki iliskinin arastirilmasi amaglandi.
Yoéntem: Calismaya, dahil edilme kriterlerine uyan, sistemik lupus
eritematozus tanisi almig 56 hasta ve 55 saglikli birey dahil edildi. Tam kan
sayimi, eritrosit sedimantasyon hizi, alanin transaminaz, kreatinin ve C-
reaktif protein otoanalizérde galisilirken; pentraksin-3 dlzeyleri, serum
orneklerinden, ELISA yontemi ile galisildi.

Bulgular: Calisma verileri incelendiginde, sistemik lupus eritematozus
hastalarinda, C-reaktif protein ve pentraksin-3 duzeyleri kontrol grubuna
gore anlamli ylksek bulundu (sirasiyla p=0,003; p=0,008). Pentraksin-3 ile
diger parametrelerin, grup ici dlzeylerinin korelasyonu
degerlendirildiginde istatistiksel olarak anlamli iligki bulunmadi.

Sonug: Sistemik lupus eritematozus, farkli doku ve organ tutulumlari olan
ve buna bagli olarak farkl klinik belirtilere yol agan bir hastaliktir. Ayni
zamanda bu belirtilerin spektrumu da oldukga genistir. Bu nedenle,
sistemik lupus eritematozus ile iliskilendirilmis genetik yatkinlik doku ve
organ tutulumlar ve hastaligin siddeti ve aktifligine gére gruplandirma
yaparak daha ileri calismalar 6nermekteyiz.

Anahtar Kelimeler: SLE, PTX3, CRP, inflamasyon

ABSTRACT

Objective: Systemic lupus erythematosus is an autoimmune disease with
an unpredictable course that includes polyclonal autoimmunity against
multiple autoantigens and has a wide spectrum of clinical manifestations.
In autoimmune diseases, levels of pentraxin-3, a member of the long
pentraxin family, have been found to be increased in the circulation.
Pentraxin-3 is produced by innate and resident immune cells in peripheral
tissues in response to inflammatory signals. In this study, it was aimed to
investigate the relationship between C-reactive protein and pentraxin-3
levels in systemic lupus erythematosus, which is characterized by chronic
inflammation and immune dysfunction.

Method: Fifty-six patients with Systemic lupus erythematosus and 55
healthy individuals who met the inclusion criteria were included in the
study. Complete blood count, erythrocyte sedimentation rate, alanine
aminotransferase, creatinine and C-reactive protein were analyzed by
autoanalyzer; pentraxin-3 levels were studied by ELISA from serum
samples.

Results: When the study data were examined, C-reactive protein and
pentraxin-3 levels were found to be significantly higher in systemic lupus
erythematosus patients compared to the control group (respectively
p=0.003; p=0.008). When the correlation between Pentraxin-3 and other
parameters and within-group levels was evaluated, no statistically
significant correlation was found.

Conclusion: Systemic lupus erythematosus is a disease that has different
tissue and organ involvement and accordingly causes different clinical
symptoms. At the same time, the spectrum of these symptoms is quite
wide. Therefore, we suggest further studies by grouping according to
genetic susceptibility, tissue and organ involvement, and severity and
activity of the disease associated with systemic lupus erythematosus.
Keywords: SLE, PTX3, CRP, inflammation
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Aslantas ve ark., SLE’de Pentraksin Diizeyleri

Giris

Sistemik lupus eritematozus (SLE), ¢oklu otoantijenlere
karsi poliklonal otoimmiiniteyi igeren ve ates, cilt
dokintuleri, artralji ve bobrek, akciger veya santral sinir
sistemi tutulumuna bagl c¢ok ¢esitli klinik belirtiler
spektrumunu sahip, 6ngoriilemeyen seyirli otoimmiin bir
hastaliktir.® ilk olarak kronik dermatolojik bir hastalik
olarak tanimlanmis olup sonraki vyillarda hastaligin
sistemik ozellikleri dikkat gekmistir ve anti-DNA antikorun
saptanmasi ile hastaligin otoimmuin dzelligi kanitlanmigtir.
Klinik seyir, hafiften ciddi gidise kadar degisebilir ve tipik
olarak degisen sirelerde remisyon ve alevlenmeler
gorilebilmektedir.?

Hem dogal hem de edinsel bagisiklik sistemleri SLE'nin
patogenezinde rol oynamaktadir. Dogal bagisiklikta,
ozellikle notrofilerin apoptozu sonucu agiga ¢ikan nikleer
agregatlar dendritik hiicrelerin interferon-alfa Gretimini
tesvik edebilmekte ve T-lenfositler icin antijen islevi
gorebilmektedir. Bu durum tromboza ve vaskiiler hasara
aracilik edebilmektedir.®

SLE'de T hicrelerindeki bozulmus gen ifadesi, anormal
sitokin Uretimine yol agmaktadir. Bu T hiicrelerinde, daha
az IL-2 Uretimi olur ve bu durum dizenleyici T hicre
Gretiminin degismesine yol agar. T hiicreleri, otoreaktif B
hiicrelerinin CD40L ve sitokin Uretimi ile aktivasyonuna
neden olur® Hicre membranina bagh Toll benzeri
reseptorler (TLRs), 6lmekte olan hiicrelerin ekstraselliler
DNA ve RNA'sina maruz kaldiklarinda aktive olurlar, bu da
otoantikorlarin {iretimine yol agar. Ayrica, kendi antijenleri
tarafindan uyarilan otoreaktif B hiicreleri, fonksiyonel
notralizasyonda yer alan proses eksikliginden dolayi
hemen ortadan kaldirilamaz. B hiicreleri antijen sunan
hiicreler olarak da hizmet edebilir ve T hicrelerini
etkinlestirebilir. Boylece, hem B hem de T hicrelerinin
birbirini aktive ettigi ve her ikisinin de daha fazla
otoimmiiniteye yol actigi bir déngii olusturur.®

Hem dogal hem de kazaniimis bagisikhgin diizensizligi,
doku hasarinin baslamasina neden olan ¢ok sayida farkh
antijen tipine karsi otoantikorlarin Gretimini tesvik
etmektedir. SLE patogenezinde en ¢ok rol oynayan
otoantikorlar, hiicrelerin nikleer bilesenine (ANA) yonelik
olanlardir. Patojenik olan bu otoantikorlar, kompleman ve
notrofil aktivasyonu ile immiin kompleks birikimine yol
acmaktadir. Bu immiin kompleks, apoptoza ve sitokin
liretimine neden olarak hiicre fonksiyonunu degistirir ve
organ hasarina neden olur.®

SLE'nin patogenezinde, inflamasyon olusumu ve iliskili
molekiiller kilit bir rol oynamaktadir.® inflamasyonla iliskili
uyaranlarla indiklenebilir olan pentraxin slper ailesinden
olan, akut faz proteini olarak bilinmekte olan C-reaktif
protein (CRP), primer olarak karaciger hiicreleri tarafindan
salinmaktadir. CRP, olduk¢ca duyarli, nonspesifik bir
inflamasyon, doku hasari ve enfeksiyon belirtecidir. Uzun
pentraksin ailesinin prototipi olan pentraksin 3 (PTX3),
siklik multimerik yapiya sahip ve bitin pentraksin
ailesinde korunan bir alan ile karakterize, ¢ok islevli bir
glikoproteindir. PTX3, mononiikleer fagositler, dendritik
hiicreler, fibroblastlar, endotel hiicreleri, diiz kas hicreleri,
adipositler, sinoviyal hiicreler, kondrositler ve epitel
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kaynakli hiicreler olmak (lzere c¢esitli hicrelerde
sentezlenmektedir. Akut faz yanitinda, diizeyinin hizli ve
birkag saat icinde binlerce kat artabilmesi, kisa stirede eski
seviyelerine inmesi, dilirnal varyasyon, yas ve cinsiyet farki
gbstermemesi PTX3’Gin  biyolojik &zelliklerindendir.”-®
CRP'den farkli olarak PTX3, periferal dokularda yerlesik ve
dogal bagisiklik hiicreleri tarafindan, inflamatuar sinyallere
cevap olarak Uretilmektedir. inflamatuvar durumlarda CRP
seviyeleri genellikle hastalik aktivitesi ile paralellik
gosterirken, aktif SLE'de bir biyobelirte¢ olarak kabul
gormemektedir. Bununla birlikte, serozit ve poliartrit gibi
belirtileri olan SLE'li hasta alt gruplarinda 6nemli CRP
yanitlari gézlenmektedir.}%!! Yapilan calismalarda, SLE'nin
ortaya ¢ikmasina neden olan antinikleer antikor
gelisiminin, CRP ve diger pentraksin seviyelerinin
diismesine bagli oldugu éne siiriilmektedir.'-14

SLE'nin, kronik enflamasyon ve immin fonksiyon
bozuklugu ile karakterize oldugu dusinildiglinde,
PTX3’ln bu hastaligin patogenezinde roli olabilecegi
varsayimi akla gelmektedir. Bu bilgilerin 15181 altinda bu
calismada, SLE hastalarinda, CRP ve PTX3 dizeylerinin
belirlenmesi ve pentraksin ailesi Uyesi olan bu iki
inflamatuar belirte¢ ile hastalik arasindaki iliskinin
arastirilmasi amacland.

Yontem

Orneklerin Toplanmasi ve Saklanmasi

Calisma gruplari olusturulurken, 18-60 yas araliginda olan
katilimcilardan, SLE tanisi almis ancak baska bir kronik
hastalik veya inflamatuvar hastaligi olmayan hastalar hasta
grubu ve herhangi bir kronik hastalik veya inflamatuvar
hastaligi olmayan bireyler kontrol grubu olarak ¢alismaya
dahil edildi.

Bu galismanin sonuglarini etkileyecek herhangi bir ilag
kullanan ve baska bir kronik hastalik veya inflamatuvar
hastalig1 olan hastalar ¢alisma disi birakildi.

Calismaya dahil edilen SLE hastaligi tanisi konulan 56 hasta
ve saglikh 55 kisi olmak tizere toplam 111 bireyden, 5 ml’lik
iceriksiz biyokimya tiplerine ve 2 ml’lik EDTA’l hemogram
tiplerine kan drnekleri alindi. igeriksiz biyokimya tipleri
santrifij  edildikten sonra elde edilen serum
orneklerinden, CRP, alanin transaminaz (ALT) ve kreatinin,
hemogram tlipline alinan kan orneklerinden, tam kan
sayimi ve eritrosit sedimantasyon hizi (ESR) calisildi.
Mikrosantrifllj tlpune alikotlanan serum ornekleri ise
PTX3 dizeylerinin analizi i¢in -80°C’lik derin dondurucuda
analiz giiniine kadar saklandi.

Calisma Mersin Universitesi Klinik Arastirmalar Etik Kurulu
tarafindan 04/12/2019 tarih ve 2019/529 karari ile
onaylandi ve ¢alismaya dahil edilen bitiin bireyler ¢calisma
hakkinda bilgilendirilerek yazili onaylari alindi.

Biyokimyasal Parametrelere Ait Analizler

Serum CRP  dizeyleri, partikille glclendirilmis
immunoturbidimetrik yéntemle, ALT seviyeleri enzimatik
kolorimetrik metod ile ve kreatinin, kinetik kolorimetrik
(Jaffe yontemi) yontemle otoanalizorde (AU5800,
Beckman Coulter, CA, USA) calisildi.
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Tam Kan Sayimi parametreleri, Sysmex XN 1000 cihazindan
calisildi. Beyaz kan hiicresi (WBC) ve trombosit (PLT) yari
iletken lazerli akim sitometrisi yéntemi ile; eritrosit (RBC),
hematokrit (HCT) ve ortalama eritrosit hacmi (MCV) DC
akim o6lgim yontemi ile; Hemoglobin (HGB) ise SLS-
hemoglobin yontemi ile ¢alisildi.

ESR, hemogram tliplinden Vision-b sedimentasyon
cihazinda (YHLO BIOTECH) kizilotesi okuma teknolojisi
yontemi ile galisildi.

Pentraksin-3 Olgiimii

PTX3 dizeyi ELISA yontemiyle Human Pentraxin-3 kiti (Lot
No: 201609, Sunredbio, Shangai) kullanarak, Four-Plate
Automated ELISA Processing System mikroELISA (Chantilly,
USA) cihazinda 6lgllda.

PTX3 ol¢im prensibi, érneklerdeki insan PTX3 dizeyini
olgmek igin, ¢ift antikor sandvig enzim bagli immuinoassay
(ELISA) yontemine dayanmaktadir.

Stok standart ¢ozeltisinden seri dilisyon yaparak 5 farkli
derisimde standart ¢ozelti (12 ng/ml, 6 ng/ml, 3 ng/ml, 1,5
ng/ml, 0,75 ng/ml) hazirlandi. Kit iceriginde bulunan insan
PTX3 monoklonal antikor ile kapli ELISA plak kuyucuklarina
standartlar ve serum 6rnekleri ilave edildi ve inkiibe edildi.
Biyotin eklendi ve duyarsiz kompleks olusturmak igin
Streptavidin-HRP ile kombine edildi. inkiibasyon sonrasi
yikama ile ornekten baglanmayan komponentler
uzaklastirildi. Kromojen soliisyonu A ve B eklendiginde
olusan mavi renk durdurma sollisyonundaki asit etkisi ile
sart oldu. Tim kuyucuklar 450 nm okundu ve
konsantrasyonlar standart egriye gore hesaplandi.

istatiksel Yontemler

Kategorik yapidaki demografik degiskenlerinin dagihimi
sayl ve ylzde degerleri ile 6zetlendi. Shapiro-Wilk testi ile
sayisal degiskenler icin normal dagilim kontroll saglandi.
Normal dagihm gosteren sayisal yapidaki degiskenler
ortalama, standart sapma, minimum ve maksimum
degerleri ile 6zetlenirken normal dagihm gostermeyenler

ise  medyan, minimum ve maksimum degerler ile
Ozetlendi. Hasta kontrol gruplarinin  ortalamalari
parametrik yontemlerden olan Student-t testi ile

medyanlari ise parametrik olmayan yéntemlerden Mann
Whitney-U testi ile karsilastirildi. iki kategorik degisken
arasindaki iliskiler ki-kare analizi ile incelendi. Sayisal
tipteki kan olgiimleri arasindaki iliskiler icin korelasyon
analizi yapildi. Tim karsilastirmalar igin istatistik 6nem
dizeyi (p)<0,05 alind1.

Bulgular

Calisma Grubunu Olusturan Bireylerin Tanimlayici
Bilgileri

Calismaya SLE hastaligi tanisi konulan 56 hasta (yas
ortalamasi 44,75+12,16) ve saglikli 55 kisi (yas ortalamasi
41,91413,05) olmak (zere toplam 111 birey calismaya
dahil edildi. Yas ortalamasi bakimindan istatistiksel olarak
anlamli farkhihk gostermedigi tespit edildi (p=0,238).
Gruplar ile cinsiyet arasinda istatistiksel olarak anlamli bir
iliski bulunmaktadir. Hasta grubundaki kadinlarin orani
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kontrol grubundaki kadinlarin oranindan daha yuksek iken,
erkeklerin oraninin ise hasta grubunda daha diisik oldugu
bulundu. Galismaya katilan 89 kadin katihmcinin %39,3’u
kontrol grubunda, %60,7’si hasta grubunda, 22 erkek
katthmcinin, %90,9’u kontrol grubunda, %9,1'i hasta
grubunda oldugu bulundu. Grup igerisinde cinsiyet
dagihmlarina bakildiginda, kontrol grubunda kadinlarin
orani %63,6, erkelerin orani %36,4 olarak bulunurken;
hasta grubunda bu oranlar sirasi ile %96,4 ve %3,6 olarak
tespit edildi (p<0,0001).

Calisma Grubunu Olugturan Bireylerin Hematolojik
Parametrelerine Ait Bulgular

Hasta ve kontrol grubuna ait hematolojik bulgular
incelendiginde, butlin parametrelerin hasta grubunda
kontrol grubuna kiyasla diisik oldugu bulundu. HCT
ortalama degerinin ve diger parametrelere ait medyan
degerlerinin, hasta ve kontrol grubu arasinda istatistiksel
olarak anlamli farklilik bulundugu tespit edildi (Tablo 1a ve
1b) (p<0,05).

Tablo 1. Calisma grubunun hematolojik parametrelerine ait
bulgular

a. n Min max Medyan P
Kontrol 55 9,10 16,80 13,60

HGB 0,001
(g/dL) Hasta 56 8,30 13,20 12,45
RB Kontrol 55 3,56 7,33 4,66

¢ 0,011
(x10%/pl) | Hasta 56 2,75 6,00 4,32
Kontrol 55 4,67 12,63 7,08

WBC3 0,001
(x103/ul)) | Hasta 56 1,73 14,27 5,98
PIT Kontrol 55 131,00 692,00 264,00

s 0,018
((x10%/ul)) | Hasta 56 89,00 359,00 247,00

b. n Min max MeantSD P

HCT Kontrol 55 30,00 48,00 39,98+4,07 | 0,000

(%) Hasta 56 26,00 44,00 37,04+3,88| 1

Tablo 1a: Normal dagihm gostermeyen veriler; 1b: Normal dagilim
gosteren veriler

p= gruplar arasi anlamhlik derecesi, p<0,05 anlamli kabul edildi.

Min:  minumun deger; max: maksimum deger; MeantSD:
ortalamatstandart sapma; HGB: Hemoglobin; WBC: Beyaz kan hiicresi;
PLT: Trombosit; HCT: Hematokrit

Calisma Grubunu Olusturan Bireylerin Biyokimyasal
Parametrelerine Ait Bulgular

Calisma grubuna ait kreatinin ve ALT parametrelerinin
medyan degerleri incelendiginde, SLE hastalarinda,
kontrol grubuna goére kreatinin ve ALT dizeylerinin daha
disuk oldugu belirlendi. Kreatinin ve ALT dlzeyleri
bakimindan hasta grubunun kontrol grubu ile yapilan
karsilastirmasinda, iki grup arasinda istatistiksel olarak
anlamh farklilk bulunmadi (p<0,05). Hasta ve kontrol
grubuna ait ESR sonuglarinin karsilastirmasinda, hasta
grubunda daha yliksek bulunmus olup, istatistiksel olarak
anlamli bulundu (p<0,0001) (Tablo 2).
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Tablo 2. Calisma grubunun biyokimyasal parametrelerine ait
bulgular

n min max Medyan P
KREATININ Kontrol 55 0,37 1,21 0,6600 0.160
,1
(mg/dL) Hasta 56 0,22 7,00 0,6300
ALT Kontrol 55 6,00 96,00 18,6000
0,113
(U/L) Hasta 56 6,20 91,00 15,7500
ESR Kontrol 55 1,00 46,00 9,0000
0,0001
mm/saat | Hasta 56 2,00 51,00 18,0000

p=gruplar arasi anlamlilik derecesi, p<0,05 anlaml kabul edildi.
Min: minumun deger; max: maksimum deger; ALT: Alanin transaminaz;
ESR: Eritrosit sedimantasyon hizi

Hasta ve Kontrol Grubunda Serum Pentraksin-3 ve CRP
Diizeyine Ait Bulgular

Hasta grubunda CRP duzeyleri kontrol grubuna goére
anlaml yiiksek bulundu (p=0,003). Hasta grubunda, PTX3
dizeyleri kontrol grubuna gore anlamh yiksek bulundu
(p=0,008) (Tablo 3).

Bu c¢alismada, SLE hastalarinda, pentraksin ailesi
liyelerinden CRP ve PTX3 diizeylerinin daha ylksek oldugu
bulunurken, bu iki parametrenin grup ici duzeylerinin
korelasyonu degerlendirildiginde istatistiksel olarak
anlamh iliski bulunmadi (p>0,05). PTX3 duzeyleri ile
calismaya dahil edilen hematalojik ve biyokimyasal
parametrelerin korelasyonlarina ait veriler incelendiginde,
PTX3 ile bu parametrelerin grup igi iliskileri zayif ve
istatistiksel olarak anlamh bulunmadi (p>0,05).

Tablo 3. Hasta ve kontrol grubuna ait CRP ve PTX3 diizeyleri

n min max Medyan P
CRP Kontrol 55 0,12 17,97 1,49
(mg/L) Hasta 56 024 37,41 2,63 0,003
Pentraksin3 | Kontrol 55 0,91 15,35 2,22
(ng/mL) Hasta 56 1,03 3652 3,24 0,008

p= gruplar arasi anlamhlik derecesi, p< 0,05 anlamli kabul edildi.
Min: minumun deger; max: maksimum deger; CRP: C-reaktif protein

Tartisma

SLE, etiyolojisi bilinmeyen multisistemik bir hastaliktr.
Bozulmus apoptotik klirens, dogal ve edinsel bagisiklik
sisteminin  upregiilasyonu, kompleman aktivasyonu,
antijen-antikor kompleksleri ve doku iltihabinin karmasik
bir etkilesimi ile progrese olan otoimmin bir sirectir.
Laboratuvar testleri SLE tanisini desteklenmesi, hastaligin
aktivitesi ve ciddiyetinin izlenmesinde 6nemlidir. Rutin
biyokimya panelleri, bdbrek tutulumu (serumda kan (re
azotu ve kreatininde artis, elektrolit konsantrasyonlarinda
degisiklikler), karaciger ve kas tutulumunu (karaciger
fonksiyon testi anormallikleri ve kas enzimlerindeki artis)
degerlendirmeye olanak saglarken, tam kan sayimi ise,
anemi, I6kopeni/lenfopeni ve trombositopeniyi
degerlendirmede 6nemlidir. ESR ve CRP inflamasyon
halinde artar.
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Akut faz yaniti, tamamen koordineli bir yanit degildir.
Bunun yerine, gesitli akut faz reaktanlari bagimsiz olarak
diizenlenir. Son galigmalar, akut faz yanitinin diger yaygin
olarak kullanilan &lglsii olan ESR'nin lupustaki hastalik
aktivitesi ile iliskili oldugunu ve olduk¢a yiksek
olabilecegini dogrulamistir. CRP seviyesi ile ESR arasinda
tutarsizhk olmakla birlikte, lupustaki 1limh akut faz
davranisi, CRP'ye 0zgi degildir. Diger major akut faz
reaktani olan serum amiloid A'nin serum seviyeleri de
Romatoid artrit (RA) hastalarina kiyasla SLE hastalarinda
nispeten diisuktir.'®

CRP, esas olarak proinflamatuar sitokin interlokin-6'ya (IL-
6) yanit olarak hepatositler tarafindan yiksek miktarlarda
Uretilir. IL-6 indiksiyonu ile gerceklesen seviyesindeki bu
blylk artis nedeniyle, CRP inflamasyon ve doku hasarinin
bir biyobelirteci olarak kabul edilse de, tim inflamatuar
durumlarda yararli degildir. SLE, CRP diizeylerinin hastahk
aktivitesini nadiren yansitmasi bakimindan bir istisnayi
temsil eder. CRP serum seviyeleri genellikle inflamatuar
durumlarda hastalik aktivitesine paralel olmasina ragmen,
aktif SLE'li bircok hastanin, enflamasyonun arttigi yogun
hastalik aktivitesi dénemlerinde, sadece orta derecede
yuksek veya normal CRP seviyeleri gosterdigi yapilan
calismalar ile gosterilmistir. SLE'li birgok hastada nispeten
disuk CRP dizeylerinin nedeni halen belirsizligini
korumaktadir. Ancak, belirli belirtileri olan (6rnegin,
serozit ve poliartrit) SLE'li hasta alt gruplarinda 6nemli CRP
yanitlari gbzlenmektedir. SLE, CRP diizeylerinin tipik olarak
disuk kaldigi 6nemsiz viral enfeksiyonlara benzer sekilde,
oral ulserler, plorit/perikardit ve |6kopeni olarak ortaya
cikabilir.t>

inflamatuar miyopatiler, primer Sjégren sendromu ve
sistemik skleroz, CRP'nin hastalik aktivitesini izlemek igin
glvenilir olmayan bir belirte¢ olarak kabul edildigi diger
hastaliklardir. Ek olarak, viral enfeksiyonlar nadiren CRP
dizeylerinde o6nemli bir artis sergiler. Bu kosullarin
hepsinde ortak olarak Type | interferonlarin (Tip | IFN)
aktivasyonu olmasidir. En yaygin olarak calisilan Tip | IFN,
12 alt tipi iceren IFN-a'dir. IFN-a, virlslere karsi
savunmada fizyolojik bir isleve sahip olmasinin yani sira,
otoantikor Gretimini ve diger birgok islevi kolaylastirarak
otoimmiin patolojiyi indikler ve siirdiiriir.*® Tip | IFN'ler
icin reseptorler (IFN-a/B reseptori; IFNAR) her yerde
eksprese edilir ve antiviral, inflamatuar ve dlizenleyici gen

ekspresyonunun aktivasyonu icin farkli STAT
heterodimerlerinin ve homodimerlerinin aktivasyonuna
aracihk eder. IFN-a'nin (tim alt tipler) CRP

transkripsiyonu ve Uretimi Gzerindeki inhibitor etkisi
hepatik hilicre hattiinda ve primer hepatositlerde
gosterilmistir. SLE'li hastalarda CRP diizeyleri ve IFN-a
duzeylerine iliskin diger in vivo c¢alismalarda, kesin hiicre
ici yollar bilinmemekle birlikte, IFN-a'nin CRP (retiminde
diizenleyici roli oldugu fikrine destek saglamistir.X® Ayrica,
SLE hastalarinda, viral enfeksiyonlarda ve Tip | IFN kaynakli
otoimmun hastaliklarda gorilen gorece CRP yaniti
eksikligi, CRP transkripsiyonunun IFN-a'a bagh down
reglilasyonuna ve ayrica CRP gen polimorfizmlerine
baglanabilir.*®

Suh CH ve arkadaslari yaptiklari calismada, hastalik ile es
zamanli enfeksiyon olan ve olmayan SLE hastalarinda CRP
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ve sitokin dizeylerini arastirmislardir. Enfeksiyon olmayan
SLE hastalarinda CRP dizeyinin énemli oranda artmadigi
raporlanmistir. SLE'de dolasimdaki niikleer otoantijenlerin
immiinojenik hale gelmesine neden olan non-enfeksiyoz
inflamasyonda disen sitokin cevaplari, nispeten diisik
CRP seviyeleri ile iliskili bulunmustur.2°

SLE tanili hastalarda hastalik alevlenmesi ve enfeksiyon
arasinda ayrim yapmak icin CRP dizeylerinin prospektif
olarak incelendigi bir calismada, 38 alevlenmenin 25'inde
ve 36 enfeksiyonun 32'sinde CRP seviyelerinin arttig
bildirilmistir (6 mg/lI'den fazla). Enfeksiyon sirasinda
medyan CRP seviyelerinin (60 mg/l; 1-400 aralig),
hastaligin alevienmesi sirasindakinden (16,5 mg/I; aralik 1-
375) daha yiksek oldugu, alevlenmeden once yikseldigi
ve sonrasinda distligl rapor edilmistir. Serozitin eslik ettigi
alevlenmeler sirasinda, medyan CRP seviyeleri (76 mg/l;
aralik 2-375), serozitsiz alevlenmelerden (16 mg/|; aralk 1-
53) daha yiiksek olarak raporlanmistir. Serozit olmaksizin
alevlenmeler sirasinda 60 mg/I'yi asan CRP seviyelerinin,
tim vakalarda enfeksiyonu isaret ettigi belirtilmistir. Bu
nedenle, SLE'de CRP oOlgiminin, vyalnizca serozit
yoklugunda enfeksiyon ve alevlenme arasinda ayrim
yapmak icin degerli oldugu sonucuna varilmistir.?
CRP’nin de yer aldig1 Pentraksin ailesi, apoptozu ve hiicre
ici icerigin sizintisini indikleyen enfeksiy6z ve inflamatuar
kosullarda otoimmiin tepkilerin gelisimini modiile eder.
Makrofajlar  tarafindan  apoptotik hicre klirensi,
pentraksinlerin ve anti-inflamatuar faktorlerin, 6rnegin
TGFB'nin sentezini tetikler. Uzun pentraksinlerden olan
PTX3, apoptotik hiicrelere ve histonlar dahil hiicresel
kalintilara spesifik olarak baglanir; boylece dendritik
hucreler tarafindan yakalanmalari ve bagisiklik sistemine
antijen olarak sunulmasi 6nlenir. Sonug¢ olarak, hiicre
oluma bagisikhk sistemi aktivasyonu ile sonuglanmaz ve
konak dokuya verilen otoimmiin hasar sinirhdir. Bir
opsonin olarak PTX3, sitotoksik CD8+ lenfositlere antijen
epitop sunumuna da katiir ve uygun antimikrobiyal
mekanizmalarin sirdiridlmesinde ¢ok o6nemli bir rol
oynayan proinflamatuar sitokinlerin sentezini uyarir. PTX3,
otoreaktif lenfositlerin klonal ekspresyonunu sinirlarken
ayni zamanda antibakteriyel ve antifungal dogustan gelen
inflamatuar yanitlari destekler.??

Yapilan calismalarda, PTX3'liin bagisiklik savunmasinda
veya bagisiklik toleransinda ve ayrica otoimmiinite
sireglerinin  gelisiminde sinerjistik olarak hareket
edebilecegi belirtilmistir. PTX3, patojenlere karsi koruma
ile otoimmunitenin kontroli arasinda 6zel bir tir
fonksiyonel denge vyaratmaktadir. PTX3, patojenleri
taniyarak ve opsonize ederek ve sonucta ortaya cikan
kompleman aktivasyonu, sitokin salinimi, immin
hiicrelerin olgunlasmasi ve glikozilasyona bagl inflamatuar
stirecgler yoluyla dogustan gelen ve adaptif immin yanitlari
gelistirir. Zit PTX3 islevi, antijen c¢apraz sunumunun
kisitlanmasini icerir. Boylece, PTX3 patojenlere karsi
bagisiklik tepkisini gelistirirken ayni zamanda kendi
antijenlerine karsi periferik toleransi da arttirir.2

PTX3, bircok hastalikta vaskdlitlerin bir gostergesi olarak
hareket edebilir. Cocukluk caginda baslayan sistemik lupus
eritematozus (cSLE), vaskdlit yoluyla inflamatuar organ
hasari ile karakterize multisistemik otoimmin bir
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hastaliktir. PTX3, agirlikh olarak endotelyal hicrelerden
inflamatuar siireglerin bolgelerinde lokal olarak eksprese
edilir. Yetiskin caligmalarinda®?%, PTX3'in hem biiyiik
damar hem de kiglik damar vaskiilitlerinde ve ayrica
SLE'de aktif vaskdlitin bir gostergesi oldugu gosterilmistir.
Ayrica, SLE'de hastalik aktivitesi ve bazi klinik belirtiler ve
laboratuvar parametreleri ile korele oldugu bulunmustur.
Cieslik P ve arkadaslarinin yaptig c¢alismada, PTX3'Un
SLE'de vaskiiler hasarin bir belirteci olarak kullanilabilirligi
arastiriilmis ve SLE hastalarindaki PTX3 konsantrasyonlari,
vaskuler endotel aktivasyonunun/islev bozuklugunun bir
gostergesi olarak hizmet edebilecegi savunulmustur.?
PTX3'lin cSLE'de 6nemli bir mediator olup olmadigini ve
hastaligin seyri sirasinda aktif vaskilite isaret edip
etmedigini belirlemeyi amacglayan baska bir g¢alismada;
serum PTX3 seviyeleri ile hastalik aktivitesi, hasar, klinik
oOzellikler, laboratuvar parametreleri ve ilaglarin iligkisi
arastirilmistir  ve  saglikli  kontrollere kiyasla PTX3
dizeylerinin  arthg  bulunmustur.  Klinik  agidan
bakildiginda, serum PTX3 seviyeleri sadece aktif vaskiiliti,
Raynaud fenomeni ve mukokutan6éz bulgular olan
hastalarda daha yiiksek bulunmustur. 2*

Huang XL ve arkadaslarinin yaptigi meta-analizde,
otoimmun hastaliklarda ve saglkl kontrollerde PTX3'lin
serum/plazma dizeyleri karsilagstirilmis ve PTX3'Un
diizeylerinin otoimmin hastaliklarla iligkili olup olmadig
arastirllmustir. Farkh sayida SLE, ankilozan spondilit (AS),
romatoid artrit (RA), sistemik skleroz (SSc) ve multipl
skleroz (MS) galismalari olmak tizere toplam 20 arastirma
incelenmis ve otoimmin hastaliklarda serum/plazma
PTX3 seviyelerinin normal kontrollerden &nemli 6lglide
yiksek oldugunu ortaya koyulmustur.?> Mevcut bir baska
meta-analizde, SLE hastalarinda, PTX3 seviyeleri
arastirlmis ve SLE hastalarinin, kontrollerden 6nemli
Olcide daha yiksek PTX3 seviyelerine sahip oldugu
belirtilmistir.2®

Sonug

CRP, sistemik inflamatuar yanitlarin bir sonucu olarak
Uretildiginden tipik bir akut faz biyobelirtecidir. Tersine,
PTX3, gen organizasyonu, protein oligomerizasyonu ve
ekspresyon paterniicin CRP'den farkli olarak erken ve yerel
bir akut faz biyobelirte¢ olmasiyla ayirt edilir. Konak
savunmasindaki bu “yin-yang” davranisi muhtemelen
PTX3'lin cok islevli 6zelliklerinden kaynaklanmaktadir.?’
SLE, farkh doku ve organ tutulumlari olan ve buna bagh
olarak farkh klinik belirtilere yol acan bir hastaliktr.
Hastalik aktivitesiyle PTX3 konsantrasyonlarinin arttigi ve
hatta  PTX'in  bir alevlenme belirteci oldugu
ongoriilmektedir. Diger calismalardan farkh olarak, bu
calismada, CRP dizeylerindeki artisin da, hastalk
aktivitesiyle iliskili olabilecegi diistinld(.

Sonug olarak, SLE ile iliskilendirilmis genetik yatkinhk, doku
ve organ tutumlumlari ve hastaligin siddeti ve aktifligine
gore gruplandirma yaparak yapilacak ileri galismalar ile
desteklendiginde, SLE hastalarinin takibinde PTX3’lin rutin
bir parametre olarak bakilmasinin faydali olacagini
duslinmekteyiz.



Aslantas ve ark., SLE’de Pentraksin Diizeyleri

Etik Standartlara Uygunluk

Calisma Mersin Universitesi Klinik Arastirmalar Etik Kurulu
tarafindan 04/12/2019 tarih ve 2019/529 karari ile
onaylandi ve ¢alismaya dahil edilen bitiin bireyler ¢alisma
hakkinda bilgilendirilerek yazili onaylari alindi.

Cikar Catigmasi
Yazarlar arasinda c¢ikar catismasi yoktur.

Finansal Destek

Bu calisma BAP 2020-1-TP3-4072 kodlu proje olarak
Mersin Universitesi Bilimsel Aragtrma Projeleri Birimi
tarafindan desteklenmistir.

Yazar Katkisi
SA: Orneklerin toplanmasi ve biyokimyasal analiz; SB:
Biyokimyasal analiz; MT: istatistiksel analiz; NO: Calisma
grubunun olusturulmasi ve 6rnek toplama; LT: Sonuglarin
degerlendirilmesi. Tum yazarlar yazim agamasinda katkida
bulunmustur.

Kaynaklar

10.

11.

Doria A, laccarino L, Ghirardello A, et al. Long-term
prognosis and causes of death in systemic lupus
erythematosus. Am J Med. 2006;119:1497-9.
doi:10.1016/j.amjmed.2005.11.034

Hahn BH, Kelly WN, Harris ED, et al. Systemic lupus
erythematosus and related syndromes In Text-book of
Rheumatology WB Saunders Company; 1997:1015-1056.
Petri M. Epidemiology of systemic lupus erythematosus.
Best Pract Res Clin Rheumatol. 2002;16:847-858.
doi:10.1053/berh.2002.0259

Graham RR, Kozyrev SV, Baechler EC, et al. A common
haplotype of interferon regulatory factor 5 (IRF5) regulates
splicing and expression and is associated with increased risk
of systemic lupus erythematosus. Nat Genet. 2006;38:550-
555. doi:10.1038/ng1782

Rahman A, Isenberg DA. Systemic lupus erythematosus. N
EnglJ Med. 2008;358:929-939. doi:10.1056/NEJMra071297
Fortuna G, Brennan MT. Systemic lupus erythematosus:
epidemiology, pathophysiology, manifestations, and
management.  Dental  Clinics.  2013;57(4):631-655.
doi:10.1016/j.cden.2013.06.003

Garlanda C, Bottazzi B, Bastone A, Mantovani A. Pentraxins
at the crossroads between innate immunity, inflammation,
matrix deposition, and female fertility. Annual Review of
Immunology. 2005;23:337-366.
doi:10.1146/annurev.immunol.23.021704.115756

Pepys MB, Hirschfield G. C-Reactive Protein: A Critical
Update. Journal of Clinical Investigation.
2003;111(12):1805-1812. doi:10.1172/JCI18921

Lu J, Marnell LL, Marjon KD, Mold C, Du Clos TW, Sun PD.
Structural recognition and functional activation of fcyr by
innate  pentraxins. Nature. 2008;456(7224):989-992.
doi:10.1038/nature07468

Gaitonde S, Samols D, Kushner I. C-reactive protein and
systemic  lupus  erythematosus. Arthritis  Rheum.
2008;59:1814-1820. doi:10.1002/art.24316

Morrow W/, Isenberg DA, Parry HF, Snaith ML. C-reactive

protein in sera from patients with systemic lupus
erythematosus. J. Rheumatol. 1981;8:599-604. PMID:
7299761

62

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Lu J, Marnell LL, Marjon KD, Mold C, Du Clos TW, Sun PD.
Structural recognition and functional activation of
FcgammaR by innate pentraxins. Nature.
2008;456(7224):989-92. doi:10.1038/nature07468

Ganrot PO, Kindmark CO. C-reactive protein--a
phagocytosis-promoting factor. Scand J Clin Lab Invest.
196;24(3):215-9. doi:10.3109/00365516909080155
Mortensen RF, Osmand AP, Lint TF, Gewurz H. Interaction
of C-reactive protein with lymphocytes and monocytes:
complement-dependent adherence and phagocytosis. J
Immunol. 1976;117(3):774-81.
doi:10.4049/jimmunol.117.3.774

Gaitonde S, Samols D, Kushner |. C-reactive protein and
systemic lupus erythematosus. Arthritis Care & Research.
2008;59(12):1814-1820. doi:10.1002/art.24316

Eloranta ML, Ronnblom L. Cause and consequences of the
activated type | interferon system in SLE. J. Mol. Med.
2016;94:1103-1110. doi:10.1007/s00109-016-1421-4

de Weerd NA, Nguyen T. The interferons and their
receptors--distribution and regulation. Immunol Cell Biol.
2012;90:483-491. d0i:10.1038/icb.2012.9

Enocsson H, Sjowall C, Skogh T, Eloranta ML, Ronnblom L,
Wettero J. Interferon-alpha mediates suppression of C-
reactive protein: Explanation for muted C-reactive protein
response in lupus flares? Arthritis Rheum. 2009;60:3755-
3760. doi:10.1002/art.25042

Enocsson H, Karlsson J, Li HY, et al. The complex role of C-
reactive protein in systemic lupus erythematosus. Journal
of Clinical Medicine. 2021;10(24):5837.
doi:10.3390/jcm 10245837

Suh CH, Chun HY, Ye YM, Park HS. (2006). Unresponsiveness
of C-reactive protein in the non-infectious inflammation of
systemic lupus erythematosus is associated with interleukin
6. Clinical Immunology. 2006;119(3):291-6.
doi:10.1016/j.clim.2005.11.006

Ter Borg EJ, Horst G, Limburg PC, Van Rijswijk MH,
Kallenberg CG. C-reactive protein levels during disease
exacerbations and infections in systemic lupus
erythematosus: a prospective longitudinal study. The
Journal of Rheumatology. 1990;17(12):1642-1648. PMID:
2084238

CieSlik P, Hrycek A. Long pentraxin 3 (PTX3) in the light of
its structure, mechanism of action and clinical implications.
Autoimmunity. 2012;45(2):119-128.
doi:10.3109/08916934.2011.611549

Cieslik P, Hrycek A. Pentraxin 3 as a biomarker of local
inflammatory response to vascular injury in systemic lupus
erythematosus.  Autoimmunity. 2015;48(4):242-250.
doi:10.3109/08916934.2014.983264

Sahin S, Adrovic A, Barut K, et al. Pentraxin-3 levels are
associated with vasculitis and disease activity in childhood-
onset systemic lupus erythematosus. Lupus.
2017;26(10):1089-1094. doi:10.1177/0961203317699
Huang XL, Zhang L, Duan Y, Wang YJ, Wang J. Association of
pentraxin 3 with autoimmune diseases: a systematic review
and meta-analysis. Archives of Medical Research.
2016;47(3):223-231. doi:10.1016/j.arcmed.2016.05.006
Wu Q, Guan SY, Dan YL, et al. Circulating pentraxin-3 levels
in patients with systemic lupus erythematosus: a meta-
analysis. Biomarkers in Medicine. 2019;13(16):1417-1427.
doi:10.2217/bmm-2019-0161

Daigo K, Mantovani A, Bottazzi B. The yin-yang of long
pentraxin PTX3 in inflammation and immunity. Immunology
Letters. 2014;161(1):38-43.
doi:10.1016/j.imlet.2014.04.012



doi: 10.53446/actamednicomedia.1342756

Kocaeli Universitesi

Cilt: 7 Sayi: 1 Subat 2024 / Vol: 7 Issue: 1 February 2024
https://dergipark.org.tr/tr/pub/actamednicomedia

Arastirma Makalesi | Research Article

ACIL SERVISE BASVURAN HASTALARDA VENOZ KAN GAZI
PARAMETRELERININ GUVENILIRLiIGiNiIN RETROSPEKTIF OLARAK

DEGERLENDIRILMESI

RETROSPECTIVE EVALUATION OF THE RELIABILITY OF VENOUS BLOOD GAS
PARAMETERS IN PATIENTS ADMITTED TO THE EMERGENCY DEPARTMENT

@ Enver Ozgetel”, @ ilhan Uz, @ Gamze Tijzerl,® Sahin Saéman1,® Nurali Lomanov?!

Ege Universitesi, Tip Fakiiltesi, Acil Tip Anabilim Dali, izmir, Tiirkiye.

0z

Amag: Calismamizda ven6z kan gazi analizi parametrelerinin giivenilir olup
olmadigini bulmayi amagladik.

Yoéntem: Acil servisimize 01.10.2021- 31.03.2022 tarihleri arasinda
basvuran 18 yas Ustl, hastalardan istenen kan tetkikleriyle es zamanli
venoz kan gazi alinan hastalar g¢alismaya alindi. Hastalardan alinan kan
biyokimyasal tetkiklerinden (potasyum, sodyum, hemoglobin, hematokrit
ve kan glukoz diizeyi) ve es zamanl alinan ven6z kan gazinda; Ph,
potasyum, sodyum, hemoglobin, hematokrit ve kan glukoz diizeyi hasta
alim formuna islendi. Her parametre igin Pearson korelasyon katsayilari
hesaplandi; r 0,8 degeri gligli bir korelasyon olarak kabul edildi. Merkezi
biyokimya laboratuvari oto analizorii ve venéz kan gazi analizi sonuglari
arasindaki uyumu degerlendirmek igin %95 giiven araligi (Cl) uyum sinirlari
olan bir Bland-Altman testi kullanildi.

Bulgular: Acil servise basvuran ve venoz kan gazi alinan 933 hastanin
sonuglari incelendi ve 582 hasta g¢alismaya alindi. Venoz kan gazi ve
merkezi laboratuvar sonuglari arasindaki uyum degerlendirildiginde,
ortalama farklar; glukoz igin 5,522 mg/dL, hemoglobin igin 0,4+1 g/dL,
hematokrit igin 1,5+3,8 %, Potasyum igin -0,2+0,46 mmol/L ve Sodyum igin
3,2+4,9 mmol/L bulundu. Bland-Altman analizine gére klinik kullanim igin
potasyum, hemoglobin ve hemotokrit dlgtimleri igin kabul edilebilir uyum
olmasina ragmen, glukoz ve sodyum Olglimleri icin zayif bir uyum oldugu
bulundu.

Sonug: Uyum limitleri dikkate alindiginda potasyum, hemoglobin ve
hemotokrit degerlerinin kabul edilebilir, glukoz ve sodyum degerleri kabul
edilebilir degildi. Klinisyenlerin vendz kan gazi sonuglarini kullanmasi
gerektiginde kisithliklarin farkinda olmahdir.

Anahtar Kelimeler: Ven6z kan gazi, laboratuvar, acil servis

ABSTRACT

Objective: In our study, we aimed to find out whether the parameters of
venous blood gas analysis are reliable.

Method: Patients over the age of 18 years who presented to our
emergency department between 01.10.2021 and 31.03.2022 and whose
venous blood gas was taken simultaneously with the blood tests requested
from the patients were included in the study.

Blood biochemical tests (potassium, sodium, hemoglobin, hematocrit and
blood glucose levels) and venous blood gas obtained simultaneously; Ph,
potassium, sodium, hemoglobin, hematocrit and blood glucose levels were
recorded on the patient intake form. Pearson correlation coefficients were
calculated for each parameter; r 0.8 was considered a strong correlation.
A Bland-Altman test with 95% confidence interval (Cl) limits of agreement
was used to assess the agreement between the central biochemistry
laboratory auto analyzer and venous blood gas analysis results.

Results: The results of 933 patients who presented to the emergency
department and had venous blood gas analysis were analyzed and 582
patients were included in the study. When the agreement between venous
blood gas and central laboratory results was evaluated, the mean
differences were 5.5+22 mg/dL for glucose, 0.4+1 g/dL for hemoglobin,
1.5+3.8% for hematocrit, -0.2+0.46 mmol/L for potassium and 3.2+4.9
mmol/L for sodium. According to Bland-Altman analysis, there was
acceptable agreement for potassium, hemoglobin and hematocrit
measurements for clinical use, but poor agreement for glucose and sodium
measurements.

Conclusion: Considering the limits of agreement, potassium, hemoglobin
and hematocrit values were acceptable, while glucose and sodium values
were not acceptable. Clinicians should be aware of the limitations when
using venous blood gas results.

Keywords: Venous blood gas, laboratory, emergency department
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Giris

Laboratuvar sonuglari, acil serviste (AS) hastalarin tani ve
yonetiminde biliyliik 6nem tasimaktadir. Temel laboratuvar
hizmetleri acil serviste kalis siiresini uzatabilir; ayrica
geciken sonuglar hasta bakim kalitesini distirebilir. 2

Kan gazi analizorleri neredeyse tiim acil servislerde
kullaniimaktadir ve kan gazi analizi (KGA) birgok
endikasyon icin sikca istenen bir testtir Kan gaz
analizorleri pH ve kan gazlarina ek olarak hemoglobin (hb),
hematokrit (hct), glukoz, sodyum (Na), potasyum (K) ve
Laktat gibi parametreleri 6lgebilir. Kan gazi analizi, temel
laboratuvar analizlerine kiyasla daha hizli olma avantajina

sahiptir.?
Kan gazi analizi sonuglarinin  sodyum, potasyum,
hemoglobin, hematokrit ve glukoz degerleri igin

glvenilirligini degerlendiren c¢alismalar vardir. Ancak
KGA'nin givenilirligine iliskin literatiir tartismalidir. KGA ve
merkezi biyokimya laboratuvari oto analizori (LOA)
sonuglari arasinda ya gucli korelasyonlar ya da dnemli
farkhlklar oldugunu bildiren calismalar vardir.*”
Calismamizda amacimiz acil servise basvuran hastalarda
venoz KGA parametrelerinin givenilir olup olmadigini
belirlemektir.

Yontem

Arastirmamiz tek merkezli, retrospektif olarak yapildi. Etik
kurul onayr Ege Universitesi Tip Fakiltesi Klinik
Arastirmalar Etik Kurulu tarafindan onaylandi (protokol
kayrt numarasi 02.01.2023-22-12.2T/10). Helsinki ilkeler
Deklarasyonuna uyularak ¢alisma gerceklestirildi.

Acil servisimize 01.10.2021- 31.03.2022 tarihleri arasinda
bagvuran, 18 yas Ustu, kan tetkikleriyle es zamanh venéz
kan gazi alinan hastalar ¢alismaya alindi. Es zamanl venoz
kan gazi alinmayan, 18 yas alti ve verilerinde eksik-hatali
ve hemolizli olan hastalar ¢alisma digi birakildi.

Hastalarin; demografik verileri, vital bulgulari (kan basinci,
nabiz, periferik SO2), ek hastaliklari, son tanisi hasta alim
formuna kayit edildi.

Hastalardan alinan kan biyokimyasal tetkiklerinden (Na, K,
hb, hct ve kan glukoz diizeyi) ve es zamanli alinan venoz
kan gazinda; Ph, Na, K, hb, hct, ve kan glukoz diizeyi hasta
alim formuna islendi.

Venoz kan gazi orneklerini almak ve tasimak icin ozel
heparinize kan gazi enjektorleri kullanildi. Ven6z KGA acil
servis icinde bulunan 4 saat arayla kalibre edilen
(Radiometer ABL 700 Kan Gazi Analiz Cihazi, Radiometer
Medical ApS, Brgnshgj, Danimarka) cihazi ile
degerlendirildi. Kan tetkikleri pnomatik bir sistemle
laboratuvara aktarildi ve merkezi biyokimya LOA'de
degerlendirildi.

Veri dagiliminin normalligi Kolmogorov-Smirnov testi ile
belirlendi. Normal dagilan veriler ortalama ve standart
sapma olarak ifade edilirken, geri kalanlar medyan
ceyrekler arasi degerler (%25-%75) ve ylzde olarak ifade
edildi. Her parametre icin Pearson korelasyon katsayilari
hesaplandi; r 0,8 degeri glicli bir korelasyon olarak kabul
edildi. LOA ve KGA sonuglari arasindaki uyumu
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degerlendirmek igcin %95 gliven araligi (Cl) uyum sinirlari
olan bir Bland-Altman testi kullanildi. istatistiksel analiz
icin IBM SPSS Version 25.0 istatistik paket programi
kullanild.

Bulgular

Acil servise basvuran ve vendz kan gazi alinan 933 hastanin
sonuglari incelendi. Hastalardan; 142'sinin bilgileri eksik,
105’inin tetkik sonucu hemolizli, 104’(inlin ven6z kan gazi
laboratuar tetkikleriyle farklh zamanlarda alinmis olmasi
nedenleriyle ¢alisma disi  birakildi.  Sonug olarak
¢alismamizda 582 hastanin sonuglari degerlendirildi.
Hastalarin yas ortalamasi 60,4+18,7 olup, %51,7’si kadind1.
Tablo 1’de hastalarin klinik ve demografik o6zellikleri
belirtildi.

Tablo 1. Hastalarin klinik ve laboratuvar 6zellikleri

Yas/yil ortalamasi 60,4+18,7

Sistolik kan basinci ortalamasi/mmhg 135+25,4

Diastolik kan basinci ortalamasi/mmhg 78,5%£15,3

Nabiz ortalamasi/dakika 91,1+17,6

Periferik Oksijen Saturasyonu ortalamasi/% 97,2+2,2
Cinsiyet

Erkek 281 (%48,3)

Kadin 301 (%51,7)
Ek hastaliklar

Hipertansiyon 211 (%36,3)

Diyabetus mellitus 178 (%30,6)

Ek hastalik yok
Malignite

113 (%19,4)
88 (%15,1)

Kalp yetmezligi 38 (%6,5)
Kronik bébrek yetmezligi 29 (%4,9)
Diger 54 (%9,3)
Ph grup
Normal (7,35-7,45) 395 (%67,9)
Asidoz <7,35 66 (%11,3)
Alkoloz >7,45 121 (%20,8)
Hastalarin tanilari
Enfeksiyon hastaliklari 127 (%21,8)
Akut karin agrisi 101 (%17,4)
Akut bobrek yetmezligi 50 (%8,6)
Akut gastro enterit 34 (% 5,8)
Gastro intestinal kanama 32 (%5,5)
Diyabetik aciller 24 (%4,1)
Yumusak doku problemi 24 (%4,1)
Akut koroner sendrom 22 (% 3,8)
Malignite 22 (%3,8)
Bas donmesi 21 (%3,6)
inme 18 (%3,1)
Senkop 17 (%2,9)
Bas agrisi 16 (%2,8)
intoksikasyon 13 (%2,2)
Anemi 12 (% 2,1)
Nébet 10 (%1,7)
Diger 39 (%6,7)

Hemoglobin (hb), hematokrit (hct)
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Hastalarin laboratuvar ve vendz kan gazi sonuglari arasinda
fark vardir. Venoz kan gazi ve merkezi laboratuvar sonuglari
arasindaki korelasyonlar degerlendirildiginde glukoz
dlzeyi igin (p<0,001, r=0,91), hb igin (p<0,001, r=0,93), hct
icin (p<0,001, r=0,89) ve K i¢in (p<0,001, r=0,80) giicli bir
korelasyon oldugu gérilda. Na igin ise (p<0,001, r=0,69)
zayif bir korelasyon vardi (Tablo 2).

Vendz KGA ve merkezi LOA sonuglari arasindaki uyum
degerlendirildiginde, ortalama farklar; glukoz igin 5,5+22,
hb icin 0,411 g/dL, hct igin 1,5¢3,8 %, K icin -0,210,46
mmol/L ve Na igin 3,24+4,9 mmol/L bulundu. Bland-Altman
analizine gore klinik kullanim igin K, hb ve hct 6lglimleriigin
kabul edilebilir uyum olmasina ragmen, glukoz ve Na
Olgumleri icin zayif bir uyum oldugu bulundu (Sekil 1).

Tablo 2. Hastalarin vendz kan gazi ve rutin laboratuvar
sonuglarinin karsilastirilmasi ve korelasyon katsayilari
Vesr;tri‘zuESA LOA sonucu P r

Glukoz (mg/dl) 126 (107-168) 122 (100-163) <0,001 0,91
Sodyum (mmol/L) 140 (136-142) 137 (134-139) <0,001 0,69
Potasyum (mmol/L) 4(3,6-4,4) 4,2 (3,8-4,6) <0,001 0,80
Hemoglobin (g/dl) 12,4+2,7 12+2,6 <0,001 0,93
Hematokrit (%) 38,18, 36,6+7,2 <0,001 0,89

r: Pearson korelasyon katsayisi, KGA: Kan Gazi Analizi, LOA: Laboratuvari
Oto Analizérl. Parantez iginde ortanca degerlerin %25-%75 ceyreklik
degerleri yazildi.

200 |- 10
150 |- 8k
6
3 +1.96 SD o
O Bereeonn g v o s o s oo e Mo s e i A TN I 4}
£ 48,7 [S
=] Mean g +196SD
@ 55 2
3 1.96 SD @
8 776
x e <
-100 -
-150 |- 4L
2000 i | i 1 i | g ) g sh 1 L 1 1 |
0 200 400 600 800 1000 0 5 10 15 20 25
Mean of KGglu and serumGlu Mean of KGHB and SerumHb
30 5
41
20 |
3
S
I X
3 :
: 5
I
® X
¥
21 3
201 { L 1 1 1 L 3 ml { 1 1 1 1 ! 1 {
10 20 30 40 50 60 70 1 2 3 4 5 6 7 8 9
Mean of KGHct and SerumHCt Mean of KGK and serumK
50 |-
4k
o) -

20

KGNa - SerumNa
)

+1.96 SD

128

Mean

-20

32

1 1
120 130

1
140

1 1 1
150 160 170

Mean of KGNa and SerumNa
KG: Kan Gazi, Hb:Hemoglobin, Hct: Hematokrit, Glu:Glukoz, Na:Sodyum , K:Potasyum

Sekil 1. Bland-Altman analizlerine gore ven6z kan gazindaki sodyum, potasyum, hemoglobin, hematokrit ve glukoz diizeylerinin ve rutin laboratuvar

sonuglarinin ortalamalari ve ortalama farklari
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Tartisma

Sodyum, K, hb, hct ve glukoz seviyeleri gibi laboratuvar
sonuglari, hekimlere hastalarin durumu hakkinda degerli
bilgiler verir ve dogru teshis igin gereklidir. KGA'nin acil
servis icindeki cihaz ile yapilmasi LOA goére laboratuvar
sonuglarina hizli bir sekilde ulasmamiza olanak saglar.
Siddetli hiperkalemi klinik bir acil durum olarak kabul
edildiginden, acil tibbi miidahalelere ihtiyac vardir.2 Glukoz
bozukluklari, 6zellikle hipoglisemi de 6nemli morbidite,
yasam kalitesinde azalma ve 6liim riski ile iligkilidir.>°
Kanamali hastalarda hb ve htc seviyelerinin erken
degerlendirilmesi ¢ok dnemlidir ¢linkii mevcut kilavuzlar,
tespit edilen distk baslangic hb/htc degerlerinin ciddi
kanama icin bir gésterge olabilecegini belirtmektedir.?
Literatlr incelendiginde Na seviyelerinin KGA ve LOA
arasinda uyumun kabul edilebilir olmadigi
vurgulanmistir.>712% (¢ calismada Na agisindan bu
durumun aksi savunulmustur.#'>® Solak tarafindan
yapilan g¢alisma diger calismalara kiyasla en buyik
orneklem buydkligine sahipti  (n=2557 hastanin
laboratuvar sonuclari) ancak sadece KGA ve LOA ile 6lglilen
sodyum seviyelerini icermistir. Yazar, LOA sonuglarina gére
kan ciftlerini hiponatremi, eunatremi ve hipernatremi
olarak siniflandirmistir.  Calisma sonuglari, tim Na
gruplarinda KGA ve LOA sonuglari arasinda anlamli
farkhliklar oldugunu gostermistir.® Calismamiz da Na
seviyelerinde zayif korelasyon ve uyum oldugu bulundu.
Bu nedenle acil serviste Na seviyelerinin tespiti ve tedavi
kararin da ven6z KGA kullaniimamalidir.

Bir ¢ok calismada KGA ve LOA arasinda K seviyeleri
acisindan kabul edilebilir uyum oldugu belirtilmistir.*
6121415 Gavala ve arkadaslari KGA sonuglarinin LOA
degerlerinden 6nemli olgiide daha disik oldugunu ve
incelenen tim parametrelerin  birbirlerinin  yerine
kullanilmamasini énermislerdir.’’ Bizim ¢alismamizda da
K’un gicli korelasyonda ve kabul edilebilir uyumda oldugu
bulundu. Acil servise basvuran ve venoz KGA'de K patolojisi
tespit edilen hastalarda erken tedavi baslanabilir. Bu karari
almadan 6nce hastanin klinigi ve EKG bulgularinin beraber
degerlendirilmesi gerektigini distinlyoruz.

Hemoglobin ve hct degerlerinin vendéz KGA ile LOA
arasinda galismamizda yiiksek korelasyon olup kanamanin
ya da aneminin 6n tanisin da kabul edilebilir uyumda
oldugunu distnilyoruz. Daha 6nce yapilan ¢alismalarda
hb ve hct degerleri arasinda glicli ya da zayif korelasyonlar
bildirilmistir.#71416  Zang ve arkadaslarinin® vyaptg
calismada hb ve hct in glivenilir oldugu vurgulanmasina
ragmen diger ¢calismalarda uyum sinirlarinin acil serviste
klinik uygulamada kullanim i¢in ¢ok genis oldugu sonucu
cikarlmistir.714

Ventz KGA ile LOA arasinda glukoz degerleri agisindan
disiik ya da yiiksek korelasyon ve uyum bildirilmistir.*#®
Calismamizda glukoz glgli korelasyonda ve zayif uyumda
idi. Bu nedenle klinik kullanimda yararinin diisiik oldugunu
diisiintyoruz.

Kan gazi analizinde merkezler arasi farkli sonuglarin
olusmasinda uygun enjektor kullanimi, numunenin uygun
sekilde transferi gibi preanalitik hatalar ve cihaz
kalibrasyonu gibi nedenler géz 6niinde bulundurulmalidir.
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Standardize edilmis uygulamalar ve egitimle sonuglarin
korelasyon ve uyumu arttirilabilir.’® Bu nedenler de géz
onlne alinarak hastanin klinigine uyumlu KGA sonuglari
erken tani ve tedavi kararinda klinisyene yardimci olabilir.

Sonug¢

Sonug olarak ¢alismamiz K, glukoz, hb ve hct degerleri igin
venoz KGA ile LOA arasinda gii¢li korelasyonlar oldugunu
ortaya koydu; ancak Na degeri icin glcll bir korelasyon
yoktu. Uyum limitleri dikkate alindiginda K, hb ve hct
degerlerinin kabul edilebilir, glukoz ve Na degerleri kabul
edilebilir degildi. Klinisyenlerin vendz kan gazi sonuglarini
kullanmasi gerektiginde kisitliliklarin farkinda olmasi, kesin
karar almadan 6nce hastanin klinik bulgularina dikkat
etmesi gerekir.

Kisithhiklar

Calismamizin kisithligi tek merkezli olmasi ve hastalarin
verilerinin retrospektif olarak incelenmesiydi. Ayrica
preanalitik ve cihaz kalibrasyonu kaynakli problemler
yasanmis olabilir.
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Bu calisma Ege Universitesi Tip Fakiiltesi Klinik Aragtirmalar
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oz

Amag: Esansiyel trombositoz, trombositlerde ciddi artis ve fonksiyon
bozukluguna sebep olan kok hiicre kokenli nadir bir hastaliktir.
Trombositlerin ~ fonksiyonlarindaki bozulma ve artan aktiviteleri
sonucunda, vyapilarinda bulunan granillerden 6zgin molekller
salgilanmaktadir. Esansiyel trombositozda gorilen hiperkalsemi, sayica
artan ve aktiviteleri artan trombositlerden kalsiyum salgilanmasina
baglidir. Ayrica, esansiyel trombositoz hastalarinda artan serum fosfor
diizeyi pihtilagsma sirasinda hiicre iginden hiicre disina salinmasiyla iliskili
olabilir. Toksik bir element olan arsenik, trombositlerin yapisal
degisikliklerine bagh olarak ateroskleroza yol agan lipit peroksidasyonunu
ve oksidatif stresi tetiklemektedir. Bu galismanin amaci serum kalsiyum,
fosfor ve arsenik dlzeylerindeki degisimlerin esansiyel trombositozun
patogenez ve prognozuna etkilerini aragtirmaktir.

Yontem: Calisma gruplari esansiyel trombositoz tanisi alan hastalar (Grup-
1, n=40), demir eksikligi anemisine bagh reaktif trombositoz hastalari
(Grup-2, n=40) ve saghkl kontroller (Grup-3, n=40) olarak olusturuldu.
Serum kalsiyum, fosfor ve arsenik duzeyleri induktif eslesmis plazma
atomik emisyon spektrofotometresi kullanilarak analiz edildi.

Bulgular: Grup-1'de serum kalsiyum duzeyleri Grup-2 ve Grup-3’e gore
anlamli derecede yiiksek olarak belirlendi (sirasiyla; p=0,001, p=0,006).
Grup-1 ve Grup-2'nin serum arsenik duzeyleri Grup-3'ten yiksekti
(p=0,000).

Sonug: Bu calisma, degisen yapi ve fonksiyonlariyla trombositlerin
aktivitelerindeki artisi ortaya ¢ikardi. Esansiyel trombositoz grubunda
serum kalsiyum dizeylerinin yuksek olmasi, aktif trombositlerden hicre
digina salgilanan kalsiyuma bagli olabilecegi dustincesindeyiz.

Benzer sekilde, trombositoz gruplarinda serum arsenik diizeyinindeki artis
ise, trombosit membranindaki lipit peroksidasyona bagli olarak oksidatif
strese maruz kaldiginin gostergesi olabilir.

Anahtar Kelimeler: Esansiyel trombositoz; kalsiyum; fosfor; arsenik

ABSTRACT

Objective: Essential thrombocytosis is a rare clonal stem cell disease
defined as increased number of thrombocytes with impaired functions.
Thrombocytes become hyperactivated by means of their dysfunction and
specific mediators are secreted from granules in their structure.
Hypercalcemia observed in essential thrombocytosis is due to secretion of
calcium from excessive number of thrombocytes with increased activity.
Besides, essential thrombocytosis patients may have higher serum
phosphorus because of its release from intracellular compartment during
clotting. Arsenic, as a toxic element, induces atherosclerosis promoting
lipid peroxidation and oxidative stress via morphological changes of
thrombocytes. The aim of the present study was to investigate the effects
of serum calcium, phosphorus and arsenic alterations in pathogenesis and
prognosis of essential thrombocytosis.

Methods: Study groups were categorized as patients with essential
thrombocytosis (Group-1, n=40), patients with reactive thrombocytosis
secondary to iron deficiency anemia (Group-2, n=40) and healthy controls
(Group-3, n=40). Serum calcium, phosphorus and arsenic levels were
analyzed utilizing inductively coupled plasma emisssion
spectrophotometer.

Results: Group-1 had significantly higher serum calcium levels compared
with Group-2 and Group-3 (p=0.001, p=0.006, respectively). Serum arsenic
levels in Group-1 and Group-2 were higher than Group-3 (p=0.000).
Conclusion: The present study concluded the hyperactivity of
thrombocytes with their altered structure and functions. Higher serum
calcium levels in essential thrombocytosis group might indicate the efflux
of calcium from activated thrombocytes. Similarly, higher serum
phosphorus levels in thrombocytosis groups may present the the oxidative
stress due to lipid peroxidation.
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Giris

Trombositoz, trombositlerin normal deger araliginin (150
— 450 x 103/uL) Ust dizeyini agmasi olarak tanimlanir.?
Trombositoz sebepleri klonal, reaktif ve ailesel olmak
lzere G¢ ana grupta siniflandirilabilir?®  Klonal
trombositoz, esansiyel trombositoz (ET) ve polisitemia
vera gibi miyeloproliferatif hastaliklarla (MPH) iliskilidir.
Diinya Saghk Orgiti (DSO) tarafindan nadir hastaliklar
grubuna alinan ET, trombosit sayisindaki artis (> 450 x
103/uL) ile gelisen izole trombositoz ve kemik iliginde
megakaryosit hiperplazisi olarak tanimlanir.’ Tiirkiye'de
ET insidansi ile ilgili ¢alismaya rastlanmamistir, ancak
Aydogan ve ark. Turkiye’de trombositoz etiyolojisinin %1,5
diizeyinde ET’a bagh oldugu bildirilmislerdir.% ET, yiiksek
tromboz ve hemoraji riski tasidigindan tani ve tedavisi
oldukca énemlidir.?

Reaktif trombositoz (RT), miyelodisplastik displaziler
(MDS) veya kronik miyeloproliferatif patolojiler olmaksizin
trombosit miktarindaki yukselmedir. Trombosit sayisi
genel olarak 1.000 x 103/ul’nin altinda oldugu RT; MPH
veya MDS tanisi olmayan, trombosit degeri normal aralikta
seyreden hastada, ancak medikal ya da cerrahi bir nedene
bagh olarak trombositlerin yikselmesidir. RT eriskinlerde
kanama, akut ve sistemik enfeksiyon, anemi, inflamasyon
ve neoplastik durumlarda goriilmektedir.> Medikal ya da
cerrahi neden ortadan kalktigi zaman trombositozun da
normale dénmesi beklenir.

Eser elementler vyasam igin esansiyel inorganik
elementlerdir. Fazla miktarlarda alindiklarinda da viicut
homeostazini bozarak toksik etki olusturabilirler. Eser
elementler metabolik fonksiyonlar igin 6zguldir ve
bunlarin yerine benzer kimyasallar gegemez. Birgok
calismada farkli hastaliklara baglh olarak eser elementlerin
homeostazinin  bozuldugu ve dolayisi ile ¢esitli
komplikasyonlarin gelistigi ileri stirilmektedir.®”’

Eser elementlerin anormal hiicre cogalmasi/neoplaziler ile
iliskisi tam olarak bilinmemektedir. Ancak bu inorganik
elementlerin organizmada anabolik ve katabolik enzim
etkilerini hizlandirarak veya yavaslatarak hiicrelerde
birtakim bozukluklara sebep oldugu dislinilmektedir.
Literatirde kanserli hastalarda serum ve tlimor
dokularinin analizlerinde, kanser ile esansiyel elementler
arasinda bir iliski olduguna dair yapilan ¢alismalar vardir.8°
Bazi hematolojik maligniteler ve l6semilerde de eser
elementlerin diizeylerinin degistigi bildirilse de, klonal
trombosit artisi ile eser element iliskisine dair heniz
yeterli calisma bulunmamaktadir.® Ancak bazi eser/toksik
elementlerin normal  regillasyonunun  trombosit
fonksiyonlari ile iliskisi ve trombositten zengin kan
Urlinlerindeki konsantrasyonuna dair calismalar
yapilmistir.10-12

insan viicudunda vyiiksek konsantrasyonda bulunan
kalsiyum (Ca), hemostaz mekanizmasi, kas ve sinir
hlcrelerinin  uyarilmasi  ve  hilcre i¢ci uyarilarin

diizenlemesinde énemli role sahiptir.3 Trombositlerin
hemostazda olusturdugu mekanizmalar trombosit
adezyon ve agregasyonu, trombositlerin aktivasyonu,
sekresyon ve prokoaglilan aktiviteleridir. Normal
hemostaz, ilk trombosit tikacinin olusumu ve ayrica kan
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pihtilasmasindaki ¢ogu olay igin serbest iyonize Ca ve
fibrinojen gerektirir.1#® Fosfor (P), viicutta etkin olan
birgok organik/inorganik molekiliin yapisinda bulunur ve
hiicresel yapi ve fonksiyonda énemli bir rol oynar.?”
Arsenik (As), cevrede 6zellikle su, toprak ve havada siklikla
bulunan bir elementtir.!®° Arsenigin toksik etkisi, bilesigin
kimyasal formuna ve maruziyet siiresine gére olusturdugu
oksidasyon sirecine baghdir. Arsenik metabolizmada
reaktif oksijen tirleri (ROS) Uretimini hizlandirarak
oksidatif strese yol agmakta, DNA hasarina neden olmakta
ve cesitli kanser siireglerinde rol almaktadir.2>?! Diger
yandan, miyeloproliferatif hastaliklarda ve farkh kanser
turlerinde tedavi amaciyla kullanildigini bildiren ¢alismalar
bulunmaktadir.2%23

ET'un patogenez, prognoz ve komplikasyonlari agisindan
kalsiyum, fosfor ve arsenigin etkileriyle ilgili literatir
arastirmalari sinirli sayidadir. Bu galismanin temel amaci,
klonal hiicre fonksiyon bozuklugunun neden oldugu
esansiyel bir trombositoz modelinde serum kalsiyum,
fosfor ve arsenik dizeylerindeki  degisikliklerin
fizyopatolojik etkilerini arastirmaktr.

Yontem
Bu calisma Bezmialem Vakif Universitesi Klinik
Arastirmalar  Etik  Kurulu'nun  (04.06.2014; No:

71306642/050-01-04/141) onayi alinarak prospektif bir
calisma olarak planlandi. Bezmialem Vakif Universitesi Tip
Fakiltesi Hastanesi Hematoloji Bilim Dali Polikliniginde
DSO tani kriterlerine gére; ET tanisi alan ve hala takipte
olan hasta grubunda (Grup-1) 40 kisi (25 kadin, 15 erkek),
demir eksikligi anemisine sekonder RT tanisi olan hasta
grubunda, (Grup-2) 40 kisi (27 kadin, 13 erkek) ve saglikli
kontrol grubunda (Grup-3) 40 kisi (19 kadin, 21 erkek)
¢alismaya dahil edildi.

Calismaya katilmak icin hasta degerlendirme formu
dolduran ve/veya yakinlarindan onay alinan hastalardan
rutin kontrolleri sirasinda, uygun tliplere kan ornekleri
alinarak 3000 rpm’de santrifiij edildi. Santrifiij sonrasi elde
edilen serum 6rnekleri Eppendorf tiiplere alinarak 6lgim
yapilincaya kadar -20°C derin dondurucuda bekletildi.
Alinan numunelerin Ca, P ve As diizeyleri istanbul
Universitesi - Cerrahpasa / Cerrahpasa Tip Fakiltesi
Biyofizik Anabilim Dali Eser Element Laboratuvarinda
indlktif eslesmis plazma atomik emisyon
spektrofotometresi (iCAP 6000 - Thermo) kullanilarak
dlciidi. Olclim giinii derin dondurucudan gikarilan serum
ornekleri oda sicakhiginda ¢ozdirildi. Serum érnekleri iki
kez distile edilen deiyonize su ile 1/10 oraninda dille
edildi. Ol¢iimii yapilacak her bir elementin standart stok
sollisyonlarindan (1000 pg/dL) standart ¢ozeltileri birlikte
hazirlandi. Bu standart ¢ozeltiler ve kor c¢oOzeltisi olarak
deiyonize su kullanilarak her bir element igin kalibrasyon
grafikleri cizildi.?*

istatistiksel olarak gii¢ analizi degerlendirmesi yapilarak,
calisma gruplarinin kisi sayisi ve yas dagilimi ozellikleri
belirlendi. Yapilan gii¢ analizi sonucunda %95 giiven ve
%90 glic degerlerine ulasildi. Buna gore, ¢alisma
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gruplarinin yas araligi 30-70 yas olup, gruplarin 70’er
kisiden olugmasi gerektigi sonucuna varildi.

Analizler sonunda elde edilen veriler, SPSS-17.0 (Statistical
Package For Social Science) programi kullanilarak
degerlendirildi. Grup dagiliminin normallik denetlemesi
Shapiro - Wilk Testi ile yapildi. Dagilimin normal oldugu
parametrelerde gruplar arasi istatiksel farklari ortaya
¢cikarmak lizere ANOVA kullanildi. Normal dagihm
gostermeyen parametreler ise Kruskal-Wallis testi ile
degerlendirildi. Verilerin birbirleriyle olan korelasyonlari
Pearson’un korelasyon testi ile hesaplandi. p<0,05 duzeyi
istatistiksel olarak anlaml kabul edildi.

Bulgular
Calismamiz 81’i kadin, 49’u erkek olmak lizere 120 gondlla

kisi ile gerceklestirildi. Calisma gruplarina ait demografik
bulgular Tablo 1’de verilmistir (Tablo 1).

Tablo 2. Calisma gruplarina ait hemogram parametreleri

Tablo 1. Calisma gruplarina ait demografik bulgular

paamave | A enmd e
Yas (yil) 4710 44 £ 10 45+7
Cinsiyet (K/E) 25/15 27/13 19/21
VKi (kg/m?) 26,12+3,61 24,86+4,62 27,02+4,26

Calisma gruplarina ait hemogram parametre degerleri
Tablo 2’de verilmistir.

Grup-1'in serum Ca degerleri, Grup-2 ve Grup-3’e gore
istatistiksel olarak anlamli olarak yiksek saptandi
(sirasiyla; p=0,001; p=0,006). Serum P diizeyleri agisindan
gruplar arasinda istatistiksel olarak bir anlamlilik tespit
edilememistir. Serum As diizeyleri ise Grup-1 ve Grup-2'de
Grup-3’e gore istatistiksel olarak anlamli derecede yiiksek
bulundu (p= 0,000). Tablo 3’te ET, RT ve SK grubunun
serum element diizeyleri arasindaki iliski gosterilmistir
(Tablo 3).

Parametre Grup-1 (n=40) Grup-2 (n=40) Grup-3 (n=40)
Hgb (g/dL) 12,45 £ 2,12 9,15+ 1,43 @ 13,56 + 1,19 b* c**
Hct (%) 38,20+5,76 30,72 +3,53 "™ 41,32 + 41,6 >
Eritrosit (x108/puL) 4,39+1,12 4,22 +0,57 4,87 +0,53 b
McV (fL) 91,92 + 16,02 71,45 £ 8,42 " 83,56 + 17,12 b c**
MCH (pg) 29,30 £ 6,46 20,35+3,81" 27,95+5,6<*
MCHC (g/dL) 32,20+1,76 31,40+1,81 2" 33,46 + 1,21 b ¢
RDW (%) 16,75 + 3,56 18,22 +2,46 2™ 15,76 + 7,85 b**
Trombosit (x103/uL) 575,42 + 200,26 486,76 £ 71,23 " 240,45 + 56,43 b*** ¢
MPV (fL) 9,45 +0,92 7,85+ 1,49 @ 832 + 1,260 c
PDW (fL) 11,02 +2,69 16,90 + 3,45 @™ 14,36 + 3,42 0™

Hgb, Hemoglobin; Hct, Hematokrit; MCV, Ortalama eritrosit hacmi; MCH, Ortalama eritrosit hemoglobini; MCHC, Ortalama korpuskiler
hemoglobin konsantrasyonu; RDW, Kirmizi hiicre dagihm genisligi; MPV, Ortalama trombosit hacmi; PDW, Trombosit dagilm genisligi.
a: Grup-1'in Grup-2 ve Grup-3ile karsilastiriimasi, b: Grup-1’in Grup-3 ile karsilastirilmasi, c: Grup-2'nin Grup-3 ile karsilagtiriimasi.*< 0,05,

**<0,01, ***<0,001

Tablo 3. Grup-1, Grup-2 ve Grup-3’e ait element diizeylerinin karsilastiriimasi

Elementler Grup-1 (n=40) Grup-2 (n=40) Grup-3 (n=40) p

Kalsiyum (pg/dL) 9,036 + 1,480 8,261+ 1,059 8,491 +£0,810 p?=0,001, p® = 0,006, pc= 0,830
Fosfor (ug/dL) 4,960+ 1,114 4,864 + 1,083 4,054 + 0,798 p? = 0,698, p® = 0,381, pc = 0,689
Arsenik (pg/dL) 0,025 + 0,004 0,020 + 0,003 0,012 + 0,002 p? = 0,000, p® = 0,000

a: Grup-1'in Grup-2 ve Grup-3 ile karsilastiriimasi , ®: Grup-1’in Grup-3 ile karsilastirilmasi, ¢: Grup-2'nin Grup-3 ile karsilastiriimasi

Tartigma
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ET'de megakaryosit ve trombosit sayisinin artmasinda,
trombopoez siirecinde farkli mekanizmalara yol agan
birgok neden sorumlu tutulmaktadir. ET hastalarinin daha
iyi degerlendirilebilmesi, kanama ve tromboz gibi
komplikasyonlarin 6nlenebilmesi ve ET hastalarinin
glinlik  yasamlarinin iyilestirilebilmesi  icin  ET
patogenezinde altta yatan mekanizmalarin aydinlatiimasi
gerekmektedir. ET hastalarinin yasam beklentisi bes ve on
yil igin sirasiyla %74-93 ve %61-84 olarak bildirilmigtir.82>
Calismamizda Grup-1’in trombosit degerleri (575,42 +
202,26 x 103/uL) ile Grup-2’nin trombosit degerleri
(486,76 + 71,23 x 103/ul) istatistiksel olarak
degerlendirildiginde, Grup-1’'in trombosit degerleri
anlamh yiksek oldugu bulundu (p<0,05). Her iki grup,
Grup-3 ile karsilastirildiginda ise trombosit degerlerinin
istatistiksel olarak anlamli yiiksek oldugu belirlendi
(p<0,001 ve p<0,001). Bu degerler trombositoz galisma
gruplarini olusturmak icin oldukgca dnemliydi. Grup-1’e ait
degerlerin WHO tarafindan belirlenen 2016 Esansiyel
Trombositoz Tani Kriterleri’ne uygun oldugu tespit edildi.?
Grup-2’ye ait hastalarda ise demir eksikligi anemisinin
yine WHO tarafindan tanimlanmis laboratuvar
bulgulariyla uyumlu olacak sekilde; Hgb, Hct, MCV, MCH
ve MCHC degerleri istatistiksel olarak anlamh diizeyde
disiik ve RDW ile PDW degerleri anlamli yiiksek olarak
belirlendi.’

Ca, P ve As’nin metabolik fonksiyonlarda ve fizyopatolojik
siireclerde hayati bir rol oynadigi iyi bilinmektedir.1#1720
Eser/toksik elementler ve minerallerin seviyeleri
organizmada ozellikle bir takim fizyolojik ve patolojik
kosullara bagh olarak degisiklik gosterebilmektedir.
ET’daki molekiler, hematolojik, enzimatik ve onkolojik
yolaklarla iligkili fizyopatolojik mekanizmalardaki temel
etkileri tam olarak tanimlanmamistir.22528 Bu nedenle, bu
0zglin calismada serum Ca, P ve As dizeylerindeki
degisikliklerinin ET'un patogenezinde ve/veya
prognozunda énemli etkilerine odaklandik.

ET tanisi almis hastalarda gorilen hiperkalseminin in vitro
pihtilagsma sirasinda aktiflesmis trombositlerin
yapilarinda bulunan granillerden Ca salinmasi sonucu
gelistigi bildirilmistir.2%3° Diger MDS’lerde de gelisen
hiperkalseminin; 16semik hiicrelerin aracilik ettigi kemik
yikimi, ektopik paratiroid hormon lretimi ve osteoklastik
kemik  rezorpsiyonunu uyaran timor  kaynakh
donistiricl biylime faktorleri dahil olmak tizere gesitli
mekanizmalarla iliskilendirilmistir. ET’de uygulanan
sitorediiktif tedavi sonucunda hiperkalseminin diizelerek
serum Ca diizeylerinin normal degerlere inmesi de bu
bulgulari desteklemektedir.3%3? Benzer dénemde yapilan
bir diger calismada ise MPH tanisi almis hastalarda
trombositlerde bulunan granillerdeki Ca dizeylerinin
kontrol grubuna gére daha diisiik oldugu gosterilmistir.33
Takiben, Howard ve ark/nin 2000 yilinda ET tanili
hastalarda yaptigi calismada, serum Ca dizeylerinin
anlamh derecede yiiksek oldugu, bu durumun sayica
artan ve aktiflesen trombosit sayisi ile iliskili oldugu
gosterilmisti.?® Bayhan ve ark’nin ET tanisi almis
pediatrik grupta dort sene siresince yaptigl bir takip
calismasinda ise, ortalama serum Ca dizeylerinin normal
degerin (st sinirina yakin oldugunu belirlemis, fakat bu
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bulguyu trombosit sayisiyla iliskilendirememistir.3° Bizim
¢alismamizda, Grup-1’in serum Ca diizeylerinin Grup-2 ve
Grup-3’e gore anlamli derece yiiksek oldugu belirlendi.
Grup-1’in serum Ca yuiksekliginin, ET hastalarinda sayica
fazla ve fonksiyonel olarak daha aktiflesmis olan
trombosit ozelligiyle iliskili oldugunu dislinmekteyiz.
Grup-2 ile Grup-3 arasindaki serum Ca dizeylerinin
sayisal olarak birbirine yakindir. Bu durumu ise, anemiyle
iliskili olarak gelisen RT’de SK grubuna goére sayica anlamh
olarak artan, fakat fonksiyonel olarak aktiflesmemis
trombosit 6zellikleriyle agiklanabilir.

P hicre membran iskeleti, nukleik asit yapisi, enerji
metabolizmasi, asit-baz dengesi ve tampon sistemleri ile
kemik mineralizasyonunda gérev almaktadir.3* Giiniimuze
kadar vyapilan c¢alismalarda ET ile P arasindaki
fizyopatolojik ve  molekiler mekanizma heniiz
aydinlatilamamigtir. ET tanisi almis hastalarda serum P
dizeylerinin hafifce yiiksek olmasina karsin, referans
degerler arasinda oldugu bildirilmistir.3> Bu calismada,
hicre ici ile hiicre disi arasindaki elektriksel dengenin
korunmasi amaciyla, serum P degerlerinin anlamli olmasa
da yuksek oldugu belirtilmistir. Bayhan ve ark/nin ET
tanisi almis pediatrik grupta doért sene siresince yaptgi
bir takip calismasinda ise, ortalama serum P diizeylerinin
normal degerin Ust sinirina yakin oldugunu belirlemis,
fakat bu bulguyu trombosit sayisiyla
iliskilendirememistir.3® Calismamizda, Grup-1’in serum P
dizeyleri diger gruplara gore yuksek olsa da, istatistiksel
bir anlamlilik tespit edilmedi. Bu bulgular vyapilan
c¢alismalarla benzerlik gostermektedir. ET ile serum P
arasindaki fizyopatolojik ve molekiler mekanizmayi
aciklayacak ¢alismalara ihtiya¢ bulunmaktadir.

As’nin oksidatif stres siireci araciligiyla toksisiteye neden
oldugu iyi bilinmektedir. ROS molekillerinin dis
yoringelerinde  bulunan  eslesmemis  elektronlar
molekili daha reaktif hale getirir. Bununla beraber, ROS
artis gosterdiginde, redoks sinyallerinin  bozulmasi,
protein ve DNA oksidasyonu, lipit peroksidasyonu, ve
antioksidan savunma sistemlerini etkisiz hale getirerek
molekiler hasara neden olur.3®37 Ezeh ve ark.nin ratlarda
yaptigi calismada farkli konsantrasyonda ve farkl
sirelerde uygulanan As maruziyeti sonrasinda,
hematopoietik sistemi baskilayarak pansitopeniye yol
actigini bildirmislerdir.3® Kim ve ark./nin insan trombosit
hicrelerine uyguladiklari As’nin, trombositlerin hiicre
membran iskeletlerinde bozulmaya, trombosit
agregasyonunda artmaya ve trombotik komplikasyonlara
neden oldugunu bildirmislerdir.3® Calismamizda Grup-1
ve Grup-2'nin serum As dizeylerinin saglikli kontrollere
gore anlamli  derece vyiksek olmasinin nedeni;
trombositoz gruplarinda referans degerinden anlaml
derece yiiksek olan trombosit sayisiyla ve trombosit lipit
peroksidasyonu sonucu gelisen membran  sekil
degisimleriyle iliskili olabilecegi dusiincesindeyiz.
Calismamiz, trombositoz gruplarinda trombositlerin hem
sayica arttigini hem de yapisal fonksiyonlarinin bozularak
etkili olabilecegini gostermistir. Diger yandan, ET'nin
molekiler, patolojik ve etiyolojik mekanizmalari ile
kalsiyum, fosfor ve arsenigin bu mekanizmalarla iliskisi
heniiz aydinlatilamamistir.
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Hasta sayisinin az olmasi ve ET hastalarinin mutasyon
tipleri ve tedavi protokollerine gore siniflandiriimamasi
bu ¢alismanin kisithhklariydi. Cok merkezli, hasta sayisinin
arttirildigi, ilag protokollerine goére galisma gruplarinin
olusturuldugu ileri ¢alismalar Onermekteyiz. Sonug
olarak; ET hastalarinda tani, tedavi ve takip araliklari
acisindan serum kalsiyum ve fosfor analizinin yani sira
arsenigin de goz 6niline alinmasinin énemli bir protokol
olabilecegi diislincesindeyiz.
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Bu calisma Bezmialem Vakif Universitesi  Klinik
Arastirmalar  Etik  Kurulu'nun  (04.06.2014; No:
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calisma olarak planlandi.
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Cikar Catismasi Beyani

Yazarlarin konuyla ve/veya herhangi baska bir yazar ile
ilgili maddi veya manevi bir ¢ikar catismasi yoktur. Yazar
Katkisi

Calismaya dahil olan tim yazarlar esit derecede katki
saglamistir.
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Yazar Katkisi
Calismaya dahil olan tim yazarlar esit derecede katki
saglamistir.
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POSTOPERATIVE COGNITIVE DYSFUNCTION AFTER CARDIAC SURGERY;

INCIDENCE AND RISK FACTORS

KARDIYAK CERRAHI SONRASI POSTOPERATIF BILISSEL FONKSIYON BOZUKLUGU;

GORULME SIKLIGI VE RiSK FAKTORLERI
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Amag: Calismamizin amaci merkezimizde kalp cerrahisi sonrasi kognitif
bozulma gorilme sikhgini ve risk faktorlerini arastirmaktir.

Yéntem: 01.01.2021 ve 31.12.2021 tarihleri arasinda kalp cerrahisi
planlanan 18-70 yas arasi ASA II-lll hastalar ¢alismaya dahil edildi.
Postoperatif bilissel bozukluk (POBB) tanisi mini mental durum testi
(MMDT) ile konuldu. MMDT, ameliyat 6ncesi ve ameliyat sonrasi 7. glin ve
8. haftada yapildi. MMDT puani <23 olan hastalar bilissel islev bozuklugu
olan hastalar POBB (+) olarak tanimlandi.

Bulgular: Bu sire igerisinde uygun gorilen 231 hastadan 73'u ¢calisma disi
birakildi, ¢alismaya dahil edilen 158 hastadan 54'G ¢alismayi
tamamlayamadi ve geri kalan 104 hastanin verileri analiz edildi. POBB (+)
gorllme sikhig 7. glinde %38,46, ameliyat sonrasi 8. haftada ise %22,11
olarak belirlendi. Yas >60 yil (AUC=0,790, p<0,001), MMDT preoperatif
skoru <25 (AUC=0,667, p=0,001), Euroscore Il skoru >2 (AUC=0,642,
p=0,008) ve 2 giin Uzerinde yogun bakim stiresi (AUC=0,610, p=0,036)
postoperatif 7. giin POBB igin risk faktort olarak belirlendi. Yas >60 yil
(AUC=0,811, p<0,001), MMDT preoperatif skoru <24 (AUC=0,673,
p=0,009), MMDT 7. giin skoru <22 (AUC=0,909, p<0,001) ise 8. hafta POBB
icin risk faktorleri olarak belirlendi.

Sonug: Kardiyak cerrahi sonrasi POBB halen yiiksek siklikta goriilmektedir.
Yas, norobiligsel rezerv, Euroscore Il skorlari ve uzamis yogun bakim siiresi
POBB gelisimini etkileyen risk faktorleridir.

Anahtar Kelimeler: Kalp Cerrahisi, ameliyat sonrasi biligsel bozukluk, mini
mental durum testi

ABSTRACT

Objective: The aim of our study was to investigate the incidence and risk
factors of cognitive impairment after cardiac surgery in our center.
Methods: Between 01.01.2021 and 31.12.2021, ASA II-1ll patients aged 18-
70 years who were planned for cardiac surgery were included in the study.
Postoperative cognitive disorder (POCD) was diagnosed by a mini mental
status test (MMDT). MMDT was performed preoperatively and on
postoperative 7th day and 8th week. Patients with MMDT score <23 were
defined as patients with cognitive dysfunction (POBB (+)).

Results: Within this period, 73 of the 231 eligible patients were excluded
from the study, 54 of the 158 patients included in the study could not
complete the study, and the data of the remaining 104 patients were
analyzed. On day 7, the POBB (+) incidence was 38.46% and 22.11% in the
8th week postoperatively. Age >60 years (AUC=0.790, p<0.001), MMDT
preoperative score < 25 (AUC=0.667, p=0.001), Euroscore Il score >2
(AUC=0.642, p=0.008) and intensive care duration over 2 days
(AUC=0.610, p=0.036) was determined as a risk factor for POBB on the 7th
postoperative day. Age >60 years (AUC=0.811, p<0.001), MMDT
preoperative score <24 (AUC=0.673, p=0.009) and MMDT 7th day score
<22 (AUC=0.909, p<0.001) were found to be risk factors for 8th week
POBB.

Conclusion: POBB is still seen with high frequency after cardiac surgery.
Age, neurocognitive reserve, Euroscore Il scores and prolonged intensive
care period are risk factors for the development of POBB.

Keywords: Cardiac surgery, postoperative cognitive impairment, mini
mental status test
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Giris

Postoperatif bilissel fonksiyon bozuklugu (POBB), yapilan
noropsikolojik testler sonucunda bilissel performansin
ameliyat 6ncesine gore dugusi ile tanimlanan bir
sendromdur, perioperatif stres karsisinda biligsel
dayaniklilik eksikligi olarak ta kavramsallastiriimistir.t
Kardiyak cerrahi sonrasi goriilme sikhgi ilk haftalarda %46-
71, altinci haftada %36, 3. ayda %20-50 civarindadir.?
Kalp cerrahisini takiben POBB igin risk faktorleri arasinda;
ileri yas, koroner olmayan aterosklerotik kalp hastalig,
diistk egitim dizeyi, dnceden var olan noérolojik bozukluk,
diyabet ve kapak cerrahisi yer alir.® Postoperatif dénemde
uzamis entilibasyon ve yogun bakim siiresi ve postoperatif
deliryum varligl da risk faktérleri arasindadir.” Goériilme
sikhigi ve risk faktorleri bir merkezden digerine degisebilir.?
POBB, yasam kalitesinde ciddi bir bozulmaya, hastanede
kalig siiresinin uzamasina ve uzun yillar devam etmesi
durumunda demans gelisimine acabilir.®

Risk faktoérlerinin bilinmesi ve artmis risk faktériine sahip
hastalarda uygun  anestezi ve  monitdrizasyon
yontemlerinin  uygulanmasi  ile, POBB  gelisimi
engellenebilir. Bu c¢alismada hastanemizde kardiyak
cerrahi sonrasi POBB gorilme sikligi ve risk faktorlerinin
arastirilmasi hedeflenmistir.

Yontem

Bu prospektif kohort calismaya Kocaeli Universitesi Tip
Fakiltesi Klinik Arastirmalar Etik Kurulunun onayi
(GOKAEK-2020/20.02) ve bilgilendirilmis hasta onami
alindiktan sonra, 01.01.2021 ve 31.12.2021 tarihleri
arasinda elektif koroner veya kalp kapak -cerrrahisi
planlanan, 18-70 yas arasi ASA lI-lll hastalar galismaya
dahil edildi. Preoperatif mini mental durum testi (MMDT)
skoru 23’Un altinda olanlar, MMDT yapamayacak kadar
isitsel ve gorsel kaybi olanlar, kooperasyon kurulamayan
hastalar, norolojik (demans, alzheimer, cerebrovaskiiler
hastalik 6ykusi) ve psikolojik hastalik tanisi olanlar, egitim
yih <5 yil olanlar, nérokognitif fonksiyonu etkileyen ilag
kullanimi olanlar, total sirkulatuvar arrest uygulanacaklar
ve aort replasmani yapilacak hastalar, postoperatif
komplikasyon nedeniyle destek tedavisi alan hastalar (24
saatten uzun slre nonvaziv veya invaziv mekanik
ventilasyon  gerekliligi ve  hemofiltrasyon veya
hemodiyaliz), postoperatif donemde serebrovaskuler
hastalik gecirdiginden sliphe edilen hastalar, elektrolit
imbalansi olanlar ve postoperatif donemde 2 ay icginde
vefat eden hastalar galisma disi birakildilar.

Anestezi Protokolii

Operasyona alinacak hastalara 0,02 mg/kg (maksimum
2mg) intraven6z (iv) midazolamla premedikasyon
yapildiktan sonra operasyon odasina alindilar, vyiz
maskesiyle 5L/dk oksijen verilirken, kalp hizi, noninvaziv
kan basinci ve periferik oksijen saturasyonu ve serebral
bolgesel oksijen saturasyonu (rSO2) monitorize edildi.
1ug/kg iv fentanil verildi, Allen testinten sonra, lidokain
infiltrasyonu ile lokal anestezi saglandiktan sonra
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dominant olmayan elden radiyal arter kanilasyonu yapildi
ve invaziv kan basinci monitorize edildi. Kardiyak
ventrikuler fonksiyona gore iv. 0,03 mg/kg midazolam, 5-
7ug/kg fentanil, 0,1mg/kg rokironyum ve 2-3 mg/kg
tiyopental ile anestezi indlksiyonu sonrasi entibe
edildiler, 8 ml/kg tidal volim ve 5 cmH20 PEEP ile hacim
kontrollii mekanik ventilasyon baslandi. Her iki grupta
soluk sonu karbondioksit (EtCO2) degerleri 30-35 mmHg
arasinda olacak sekilde solunum frekansi ayarlandi, SpO2
yuzde 94'Un altina dustugiinde inspire edilen oksijen
konsantrasyonu arttirildi. Tercihen sag internal juguler
ven yolundan olmak lizere bir santral venoz basing (SVB)
kateteri yerlestirildi. Anestezi idamesi %40 oksijen, %60
hava karisimi icinde desfluran inhalasyonu ile yapildi.
intraoperatif analjezi remifentanil infizyonu (0,1-
0,4ug/kg/dk) ve 3-5 pg fentanil iv bolus ile saglandi.
Hipotansiyon (21 dakika, ortalama arteriyel basing
(OAB)<65 mmHg) gelismesi durumunda, hasta once
Trendelenburg pozisyonuna getirildi, yanit vermeyen
hastalara 250 mL kolloid soliisyonu (hidroksi etil starch
(HES) %6 (130/0,4)), kolloid solisyonunun kontrendike
oldugu durumlarda ise dengeli elektrolit soliisyonu inflize
edildi ve daha fazla yanitsizik durumunda 5-10 mg iv
efedrin  bolus uygulandi. Hipertansiyon (sistolik kan
basincinda baslangica gore %20'den fazla artis) olmasi
durumunda iv bolus fentanil yapildi devam etmesi
durumunda doz araligi 0,1-3 mcg/kg/dk olacak sekilde
nitrogliserin infizyonu baslandi. Bradikardi (Kalp hizi<50
atim/dk) icin 0,5 mg iv atropin uygulandi. Arteriyel ve
vendz kanilasyonlar uygulandiktan sonra sistemik
heparinizasyon ile ACT dizeyi 480 sn’i astiginda
kardiyopulmoner baypas (KPB)’a girildi. Anestezi idamesi
KPB devresine entegre edilmis desfluran
vaporizatériinden saglandi. KPB yonetimi; pulsatil akimla,
hedef akis hizi; 2,2 -2,4 L/dak/m?, OAB; 60-80 mmHg,
Arteriyel oksijen basinci (PaO2): 90-150 mmHg, Arteriyel
karbondioksit basinci (PaCO2): 35-40 mmHg ve vendz
oksijen satlirasyonu (ScvO2) >%70 ve hedef viicut isisI 32-
34°C olarak belirlendi. Sogutma 1°C/dk, yeniden isinma
0,5°C/dk hizinda olacak sekilde yapildi, sogutma esnasinda
oksijenatoriin vendz giris ile arteriyel cikisi arasindaki
sicaklik farkinin 10°C'den, yeniden isinma esnasinda ise
4°C'den az olmasina 6zen gosterildi.

KPB baslangicinda ve yeniden isinma déneminde
midazolam (0,03 mg/kg) ve rokuronyum bromir (0,15
mg/kg) verildi. rSO2 degerleri, bazal degerin %20 altina
veya 50 degerinin altina dustiglinde once problar ve
hastanin bas pozisyonu kontrol edildi. Kanil pozisyonlari
dogrulandi, ardindan hastanin kan basinci disik ise
gereksinim durumuna goére vazopresorler veya volum
replasmani ile kan basinci uygun seviyelere yikseltildi.
PaO2 basinci dislik ise FiO2 arttirildi, PaCO2 yikseltilerek
serebral kan akimi arttirlmaya calisildi. Hastalarin
hemoglobin degeri 8 mg/dl'nin altinda ise eritrosit
transfiizyonu yapildi.’® Anestezi siiresince vazopresor,
inotrop, sivi ve kan ve kan Grlni replasmani OAB, SVB,
laktat, baz acgigi, ScvO2, hemoglobin, hematokrit, rSO>
degerleri ve idrar ¢ikisi g6z 6niinde bulundurularak rutin
klinik pratigimize goére vyapildi. Hastanin klinik ve
hemodinamik durumuna gore, dobutamin (5-10u/kg/dk)
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dopamin (3-10u/kg/dk), adrenalin (0,01-0,3 p/kg/dk)
infuzyonu uygulandi, vozoplejiye bagh hipotansiyon
disinildiginde noradrenalin inflizyonu baslandi (0,01-
0,3 w/kg/dk). Cerrahinin sonunda tiim hastalara 1 gr
parasetamol ve 100 mg tramadol iv uygulandi, tim
hastalar entiibe halde kalp ve damar cerrahisi yogun
bakim Unitesine transfer edildiler, postoperatif analjezi 8
saatte bir 1 gr. iv parasetamol ve 6 saatte bir iv 50 mg
tramadol ile saglandi. Preoperatif (hastalara ait
demografik veriler, komorbidite ve kullandigi ilaglar,
kardiyak durum, ASA ve Euroscore Il puanlari),
intraoperatif (anestezi ve cerrahiye ait 6zellikler anestezi
indiksiyonundan KPB’a kadar 15. dk’da bir, KPB siiresince
30 dk’da bir ve cerrahi sonunda) ve postoperatif donemde
(ekstiibasyon, yogun bakim ve taburculuk sireleri) veriler
kaydedildi.

Biligsel Degerlendirme

Minimental durum testi (MMDT), bilissel bozuklugu
degerlendirmek icin 1975 yilinda tasarlanmis, 11 sorudan
olusan 30 puanlik bir aragtir ve 5 genis bilissel islev alanini
kapsamaktadir: yonlendirme (10 puan), kayit (3 puan),
dikkat ve hesaplama (5 puan), hatirlama (3 puan) ve dil (9
puan) puanlarindan olusur.** Tamamlanmasi yaklagik 10
dakika slUrmektedir. Turkiye'deki gegerlik-gtvenilirligi
2002 vyilinda test edilerek farkli uygulayicilar arasi
glvenilirlik tespit edilmis bissel bozukluk tanisi igin esik
degerin 23/24 oldugu saptanmistir.*?

Calismamiz da Giingen ve ark.’nin? calismasinda mevcut
olan Ek 1 ve Ek 2’deki materyal ve test kullanildi, MMDT
preoperatif 1. glin 6nce (MMDTpreoperatif), postoperatif 7.
giin (MMDT?. gin) ve postoperatif 8. haftada (MMDTs. hafta)
ayni kisi tarafindan yapildi (SG). MMDT skoru <23 olan
hastalar bilissel fonksiyon bozuklugu gelisen POBB (+)
grup, MMDT skoru 223 olanlar ise POBB (-) grup olarak
tanimlandi.

istatistiksel Analiz

istatistiksel degerlendirme IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA) programiile yapildi. Normal dagihima
uygunluk Kolmogorov-Smirnov ve Shapiro-Wilk testleri ile
degerlendirildi. Normal dagilim gosteren degiskenler
ortalama % standart sapma, normal dagilim géstermeyen
degiskenler medyan (25.-75. yizdelik) olarak verildi.
Kategorik degiskenler frekans (ylizde) olarak verildi.
Gruplar arasindaki farklihk bagimsiz 6rneklem t testi ve
Mann-Whitney U testi ile belirlendi. Kategorik degiskenler
arasindaki iliskiler Ki-kare analizi belirlendi. Esik degerini
(cut-off) ve AUC (Area under the curve) degerini
belirlemek igin ROC (receiver operating characteristic
curve) analizi yapild. Hipotez testlerinde p<0,05
istatistiksel 6nemlilik icin yeterli kabul edildi.

Bulgular

01.01.2021 ve 31.12.2021 tarihleri arasinda kardiyak
cerrahi yapilmasi planlanan 231 hastadan 73’ galisma disi
birakildi, kalan 158 hastadan 54’Gnde c¢alisma
tamamlanamadi, calisma icin geri kalan 104 hastanin
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verileri analiz edildi (Sekil 1). Preoperatif, intraoperatif ve
postoperatif veriler Tablo 1’de sunuldu. 7. glinde POBB (+)
olan hasta sayisi 40 (%38,46), 8. haftada ise 23 (%22,11)
olarak bulundu. 7. glin POBB (+) olan hastalarla POBB (-)
olanlar arasinda yas, Euroscore ll, MMDTpreoperatit Skorlari
ile YBU’de yatis siireleri anlamli derecede farkli idi (Tablo
2). 8. haftada POBB (+) olan grup ile diger grup arasinda
ise yine yas, MMDTpreoperatif Ve MMDT7. gin skorlari anlaml
derecede farklilik gosterdi (Tablo 3). 7. glinde POBB (+) igin
belirlenen risk faktorlerine iliskin ROC analizi yapildiginda;
yas icin 60 yil (AUC=0.790, p<0.001), MMDTpreoperatif Skoru
icin <25 (AUC=0,667, p=0,001), Euroscore Il skoru igin >2
(AUC=0,642, p=0,008) ve YBU’de kalis siiresi icin >2 giin
(AUC=0,610, p=0,036) cut-off degeri olarak belirlendi. 8.
haftada POBB (+) icin belirlenen risk faktorlerine iliskin
cut-off degerleri ise; yas igin 60 yil (AUC=0,811, p<0,001),
MMDTpreoperatit  Skoru igin <24 (AUC=0,673, p=0,009),
MMDT7. gin i¢in <22 (AUC=0,909, p<0,001), olarak
belirlendi.

Tartisma

Calismamizda 7. giinde POBB gorilme sikhgi %38,46, 8.
haftada ise %22,11 olarak tespit edildi. 60 yas Uzerinde
olmak, MMDTpreoperatit Skorunun 25 ve altinda, Euroscore 2
puaninin 2’nin Uzerinde olmasi, yogun bakimda kalig
suresinin 2 giinden fazla olmasi 7. giin POBB igin risk
faktortu olarak bulundu. Yine 60 yas Uzerinde olmak,
MMDTpreoperatit Skorunun 24 ve altinda, MMDT7. gin
skorunun 22 ve altinda olmasi ise 8. haftada POBB gelisimi
icin risk faktori olarak belirlendi.

Kardiyak cerrahide yapilan ¢alismalarda, kullanilan bilissel
testlerin zamanlamasina, tipine ve yorumuna ve ilgili hasta
popilasyonuna bagl olarak %30-60 arasinda bir POBB
insidansi tanimlanmigtr, 1314

Bilissel performansi 6lgmek icin iyi bilinen MMDT disinda
daha gelismis pek c¢ok test mevcuttur, noérokognitif
bozuklugun bu testlerle tanimi ve kriterleri POBB
insidansini etkileyebilir.®> Mahanna ve ark. taburcu
olmadan 6nceki %15,3-%66 ve 6. haftadaki %1,1-%34 gibi
genis araliktaki POBB oranlarini, bilissel bozulma tanimi
icin kullanilan kriterlerin farkliigina baglamislardir.® Van
Dijk ve ark. bilissel dlistisQ, bir bireyin performansinda, ana
degiskenlerin en az %20'sinde, baslangica gore en az %20
azalma olarak tanimladilar ve sikligi 3. ayda off-pump
cerrahide %21, on-pumpta ise %29 olarak buldular.’’
Norkiene ve ark.? bilissel diistisii, en az iki nérobilissel
testin performansinda bir standart sapma veya daha fazla
azalma olarak tanimlarken POBB sikligini %46, Newman ve
ark.%ise, bilissel islevin dért alanindan herhangi birinin test
puanlarinda bir standart sapma veya daha fazla disls
olarak tanimlayarak %53 oraninda tespit ettiler.
Klinisyenler bilissel fonksiyonlari sikhkla MMDT veya
MoCA gibi hizli yatak basi testleri kullanarak
degerlendirirler, bu testlerin kullanimi kabul edilebilir
olmakla birlikte, diger onaylanmis néropsikolojik testler ile
tamamlanmalidirlar.®®  Néropsikolojik  testler  farkli
durumlara uyarlanabilir olmalidir, aksi takdirde kiltirel
farkliiklar ve dil engelleri test sorularinin anlasiimasini



Cardakozii ve ark., Postoperatif Bilissel Fonksiyon Bozuklugu

bozabilir.'* MMDT’nin Tiirkce versiyonu Giingen ve ark.*?
tarafindan en az 5 yillik egitimi tamamlamis yaslilara
uygulanmis, 23/24 kesme puaninin en yiksek duyarllik
(0,91), ozgulluk (0,95), pozitif ve negatif prediktif
degerlere (sirasiyla 0,90 ve 0,95) sahip oldugu
bulunmustur. MMDT hastanede yatan yash hastalarda
POBB icin yararli bir tarama aracidir.?’’ Genel anestezi
altinda  ameliyattan sonra  bilissel  fonksiyonlari
degerlendirmek igin kolay ve glivenilir bir yontem oldugu
bildiren ¢alismalar mevcuttur.?! Biz POBB tanisi icin MMDT
testini kullanmayi tercih ettik, MMDT skorunun 23’iin
altinda olmasi durumunu POBB olarak tanimladik ve bu
kriterlerle POBB goriilme sikligini daha once yapilan
calismalara benzer sekilde 7. giinde %38,46, 8. haftada
%22,11 olarak tespit ettik.>*

POBB goriilme sikliginin azaltilmasi veya engellenmesi igin
alta yatan risk faktorlerinin ve patofizyolojinin anlagiimasi
gerekir. Calismamizda 60 yas lizerinde olmak hem 7. giin
hem 8. hafta icin risk faktori olarak tespit edilmistir. 25 ve
altinda preoperatif MMDT skoru, 2 (izerinde Euroscore I
puani ve 2 giinden uzun YBU yatis siiresi 7. giin POBB
gelisimi icin diger risk faktorleridir. 8. hafta POBB igin 24
ve altinda preoperatif MMDT skoru ile 22 ve altinda 7. giin
MMDT skorunun risk faktorli olarak tespit edilmesi,
Newmann ve ark.’nin* erken dénemde POBB gelisen
hastalarin, geg bilissel bozulma igin aday oldugu fikrini de
desteklemektedir. Erken doénemde POBB gelisen
hastalarin uzun siireli ve kalict POBB yoniinden daha yakin
takip ve tedavi edilmesi gerekli olabilir.

Kalp cerrahisini takiben POBB igin risk faktorleri arasinda
ileri yas, koroner arter disi ateroskleroz, dusiik egitim
diizeyi, 6nceden var olan norolojik defisit, diyabet ve
kapak cerrahisi yer alr.® Postoperatif uzun sireli
entibasyon ve yogun bakim kalis siireleri ve deliryum
varhigi da risk faktorleri olarak belirtilmistir.” Bizim
¢alismamizda oldugu gibi pek ¢ok calismada artan yas
POBB icin degistirilemeyen bir risk faktori olarak
goésterilmistir.#22Monk ve ark. 60 yas ve Ustii hastalarda 60
yasin altindakilere gore iki kattan fazla siklikta POBB
géruldiguni bildirmislerdir.?2 Bizim calismamizda da 60
yas lzerinde olmak hem 7. Giin hem de 8. hafta icin risk
faktéri  olarak saptanmistir.  Ozellikle preoperatif
serebrovaskiler hastaligl olan yasli hastalar riskli gruplar
olarak tanimlanmistir.® Kilavuzlar POBB’nin énlenmesi
veya azaltilmasi igin vaskiler hastalik 6ykusi olanlar ve
aort aterosklerozu veya kalsifikasyonunun diger kanitlari
olanlar da dahil olmak tizere inme riski ylksek hastalarda
aort plaginin epiaortik ultrasonla degerlendirilmesini,
partikil veya gaz iceren mikroembolileri azaltacak cerrahi
ve teknik 6nlemlerin alinmasini, siddetli ateromlu aorta
kanillasyondan kacginilmasini, c¢oklu aort klempleme
disinda tekli aort manipilasyonunu &nermektedir.?*
Calismamizin sonuglar degerlendirildiginde, ASA statisd,
cinsiyet, eslik eden hastaliklar, karotis veya periferik arter
hastaligi mevcudiyeti, ¢coklu ilag kullanimi ve preoperatif
AF varhgi ve anemi gibi preoperatif doneme ait 6zelliklerin
POBB gelisimine herhangi bir katkisinin olmadigi
soylenebilir.

Ekstrakorporeal dolasim, kalp cerrahisi sonrasi POBB
gelismesinde rol oynayan en oOnemli intraoperatif
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faktorlerden birisi olarak belirtilmistir. KPB sirasindaki gaz
ya da partikiil embolisi veya enflamatuar degisiklikler, kan-
beyin bariyeri gecirgenliginin artisi ve serebral
hipoperfiizyon POBB gelisimini kolaylastirir.?*> Ote yandan
off-pump cerrahinin norobilissel fonksiyonlardaki hasari
azaltmadigini bildiren ¢alismalar da mevcuttur.?®

POBB icin bir diger risk faktérii de KPB siiresince pompa
akiminin seklidir. Aykut ve ark.?” pulsatil akimin bilissel
islev bozuklugunu azaltmak igin faydali etkileri oldugunu
Oone slrerken, bazi c¢alismalar ise pulsatil akimin
nonpulsatil akima benzer oranda POBB nedeni oldugunu
gdstermektedir.?® Calismamizda bitiin hastalarda pulsatil
akim kullanildigi i¢in, akim seklinin POBB gelisimi Uzerine
etkisi ile iliskili yorum yapilamamustir.

Kalp cerrahisinde serebral otoregiilasyonun bozulmasi
POBB gelisimine katkida bulunabilir.?® Ono ve ark. kalp
cerrahisi  hastalarinin  yaklagik  %20'sinde serebral
otoregililasyonun  bozuldugunu ve bunlarda da
perioperatif inme oranlarinin arttigini bildirmislerdir.?°
Serebral hipoperfiizyon riskinin, 6zellikle asikar veya gizli
serebro vaskiiler hastaligi olan yash hastalarda, OAB’nin
disik tutuldugu KPB sirasinda yiksek oldugu
bildirilmistir.3® Ote yandan intraoperatif yiiksek OAB
diizeylerinin de kan-beyin bariyerinde degisikliklere, beyin
6demine ve serebral hiperperflizyona neden olarak
POBPR’yi arttiracagi belirtilmistir.3* Hipotansiyon sinirinin
40-50 mmHg, hipertansiyon sinirinin da 70-80 mmmHg
olarak hedeflendigi bir calismada hastalar 3 yil siireyle
takip edilmis ve her iki grup arasinda POBB yodniinden
anlaml fark bulunamamistir.3 Yazarlar KPB sirasinda hem
"disik" hem de "yiliksek" OAB dizeylerinin olumsuz
etkilerinden  kagcinmak  gerektigini  bildirmislerdir.33
Calismamizda hipotansiyon gorilen hasta sayisinin POBB
goriilen ve goriilmeyen grupta benzer olmasi tek basina
kan basinci takibinin POBB gelisimini dnlemede yetersiz
oldugunu dusindirebilir. NIRS serebral otoregiilasyon
takibinde noninvazif yontemlerden birisi olarak
kullanilabilir ve bozulmus otoregiilasyonun tahmininde
faydali olabilir.3* Yasl hastalarda intraoperatif serebral
oksijen desatirasyonu erken ve ge¢ POBB ile
iliskilendirilmistir. Uzun sdreli rSO2 dustsleri bilissel
distisiin bir gostergesidir ve bundan kacinilmalidir.®
Calismamizda POBB gelisen ve gelismeyen gruplarda rSO>
duzeylerinin benzer seyretmesi, rSO2 monitdrizasyonunun
POBB gelisimini 0Ongérmede vyetersiz kalabilecegini
distndirmektedir. POBB’ yi dnlemek igin herhangi bir
monitdrizasyon yontemi tek basina POBB’yi engellemek
veya 6ngdrmek igin yetersiz kalabilir.

intraoperatif arteriyel hipoksi, hiperoksi ve karbondioksit
basinci  dizeyleri de POBB gorilme  sikhgini
etkileyebilir.3637 Serebral kan akimi ve oksijen sunumunun
yani sira, noérobilissel islevde serum glukoz diizeylerinin
etkili oldugu da bilinmektedir.3® Bir diger calismada
diyabetik olmayan hastalarda intraoperatif
hipergliseminin (>200 mg/dL) kotilesen postoperatif
bilissel islev ile iliskili oldugu bildirilmistir.3® Ote yandan
kardiyak  cerrahide intraoperatif hiperinsilinemik-
normoglisemik hedef ile (glukoz hedefi 80-110 mg/dL)
standart tedaviye (glukoz hedefi <150 mg/dL) gore,
deliryum insidansinin daha yiiksek oldugu bildirilmistir.3®
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Bu veriler postoperatif POBB'den kaginmak igin
hipoglisemi ve hiperglisemiden kaginmanin esit derecede
onemli olabilecegini diisiindiirmektedir. KPB siresince
ileri decerede hemodiliisyon ve yeniden isinmanin hizh
olmasi da POBB icin diger risk faktérlerindendir.*
Calismamizdan elde ettigimiz sonuglara gore, KPB, kros
klemp (KK) uygulanmasi, KPB ve KK sdreleri,
ekstrakorporeal  dolasima  bagh Hb ve Htc
konsantrasyonlarindaki diisis, hipotermi diizeyi, arteriyel
kan gazi degisiklikleri, plazma glukoz diizeyleri, cerrahinin
turd ve stresi POBB gelisiminde risk faktori olarak tespit
edilmemistir.

Barbitiratlar, propofol, ksenon gibi anestezik ajanlarin ve
volatil anesteziklerin néroprotektif etkiye sahip oldugu
belirtilirken, deneysel hayvan modellerinde volatil ve
intraven6z anesteziklerin (6zellikle izofluran ve ketamin)
uygulanmasinin, gelismekte olan beyinde doz ve maruz
kalma siresine bagli norodejeneratif etkilerle iliskili
oldugu bildirilmistir.** Bocskai ve ark. Bispektral index (BIS)

kullaniminin  12. haftada POBB insidansini azalttigini
belirtmis ve ozellikle ileri yas ve artan komorbiditesi olan
hastalarda BIS kullaniminin POBB gelisimini &nlemek
acisindan faydali olabilecegini  bildirmislerdir.*? Biz
¢alismamiz esnasinda anestezi derinligi icin BIS
monitérizasyonu kullanmadik, bu da c¢alismamizin
limitasyonu olarak kabul edilebilir. Calismamizda POBB
gelisen hastalarla gelismeyen hastalar arasinda anestezi
suresinin ve intraoperatif anestezik ve opioid tiketiminin
benzer olmasi, inhalasyon anestezikleri ve opioidlerin
POBB gelisiminde veya noroprotektif etkisinin olmadigini
disindirmektedir.

Sonug olarak; acik kalp cerrahisini takiben POBB goériilme
sikhgl, 7. glinde %38, 2. ayda icin %22 civarindadir. Yas,
norobilissel rezerv, Euroscore Il skorlari, yogun bakim kalis
suresi POBB gelisimi igin risk faktorleri olarak tespit
edilmistir. Risk faktorlerinin bilinmesi POBB’nin dnlenmesi
acisindan 6nemlidir.

Uygunluk icin degerlendirilen
(n=231)

Calisma disi birakilan (n=73)

Koopere olamayan: 17

v

Skoru 23 (in altinda olan: 10
Egitim yili 5yl altinda: 8
Narolojik hastalk tarisi clan: 8
Katiimak istemeyen: 28
intraaortik balok takilan; 2

Dahil edilen
(n=158)

Cahismay tamamlamayan (n=54)

Total sirkulatuar arrets uygulanan: 5
Aort replasmani yapilan: 14
p| Ekstiibasyon siiresi 24 st gegen: 11

Y

Postop serebrovaskiler olay siphesi: 2
Postop MMDT yapmak istemeyen: 7
Postop deliryum: 2

8 hf da ulasilamayan: 8

Randomize edilen

Neonpulsatil akim uygulanan: 4

{n=104)
POBE (+) POBE ()
7. giin 8. hafta 7. gin 8. hafta
n=40 n=23 n=g4 n=81

Sekil 1. Akis diyagrami
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Tablo 1. Calismaya dahil edilen hastalara ait veriler

ASA; 11/11
Cinsiyet; Kadin/Erkek

Cerrahi; Kapak/Koroner/Kapak ve koroner

Eslik eden hastalik; Var/Yok
Polifarmasi; Evet/Hayir
Preoperatif AF; Var/Yok
Preoperatif Anemi; Var/Yok
Karotis darligi; Var/Yok

Periferik arter hastaligi; Var/Yok
Pump; On/Off

intraoperatif kan replasmani; Var/Yok
intraoperatif hipotansiyon; Var/Yok
Postoperatif AF; Var/Yok

Yas; yil

BMI; kg/m?

EUROSCORE Il

EF; %

Preoperatif HbA1C; %
intraoperatif néromuskuler bloker; mg
intraoperatif fentanil; ug
intraoperatif remifentanil; pug
intraoperatif desfluran; %
Krosklemp siresi; dk

KPB stiresi; dk

KPB siiresince 1s1; °C
intraoperatif glukoz diizeyi, mg
intraoperatif hemoglobin; mg/dL
intraoperatif hematokrit; %
Anestezi sliresi; saat

Cerrahi sonu rSO; (sag), %
Cerrahi sonu rSO; (sol), %
Cerrahi sonu PaO,; mmHg
Cerrahi sonu sivi balansi; ml
Ekstlibasyon siresi; saat

Yogun bakim siresi; glin
Taburculuk siiresi; gin

MMDT skoru (preoperatif)
MMDT skoru (7. guin)

MMDT skoru (8. hafta)

12 /92 (11,50/88,50)
37/67 (35,60/64,40)
15 /79/10 (14,40/76,0/9,60)
76/28 (73,10/26,90)
56 /48 (53,80/46,20)
24 /80 (23,10/76,90)
54 /50 (51,90/48,10)
7/97 (6,70/93,30)

12 /92 (11,50/88,50)
73/31 (70,20/29,80)
57/47 (54,80/45,20)
94/10 (90,40/9,60)
28/76 (26,90/73,10)
58,03 + 8,02
29,00 (25,25-32,75)
3,00 (1,00-3,00)
57,50 (50,00-60,00)
5,00 (4,05-6,50)
80,00 (70,00-80,00)
1100,00 (1050,00-1150,00)
2050,00 (1962,50-2100,00)
5,00 (4,00-6,00)
46,00 (0,00-63,75
80,00 (0,00-107,50)
33,80 (33,00-34,07)
100,00 (90,25-124,00)
10,50 (10,00-12,00)
32,00 (29,25-35,75)
5,00 (4,00-6,00)
66,00 (62,00-68,00)
64,50 (60,00-67,00)
185,50 (142,25-238,75)
800,00 (525,00-1237,50)
5,25 (5,00-6,75)
3,00 (3,00-4,00)
8,00 (7,00-8,25)
25,00 (24,00-27,00)
24,00 (21,00-25,00)
25,00 (23,00-26,00

Veriler n (%), ortalama * standart sapma ve medyan (25.-75. yuzdelik) olarak sunulmustur.
ASA: American Society of Anesthesiologists-Amerikan Anestezi Dernegi, AF: Atrial fibrilasyon, BMI: Body mass index-Viicut kitle indeksi,
EF: Ejeksiyon fraksiyonu, KPB: Kardiyopulmoner bypass, rSO2: Serebral bolgesel oksijen saturasyonu, MMDT: Mini mental durum testi
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Tablo 2. Postoperatif 7. glinde postoperatif biligsel bozukluk gelisen ve gelismeyen hastalarin karsilastiriimasi

POBB (+) POBB (-)
n=40 n=64 P

ASA; 11/l 3/37(7,5/92,5) 9/55 (11,5/88,5) 0,363
Cinsiyet; Kadin/Erkek 15/25 (37,5/62,5) 22/42 (34,4/65,6) 0,910
Cerrahi; Kapak/Koroner/Kapak ve koroner 9/27/4 (23,5/66,5/10,0) 6/52/6 (9,4/81,2/9,4) 0,170
Eslik eden hastalik; Var/Yok 29/11 (72,5/27,5) 47/17 (73,4/26,6) 1,00

Polifarmasi; Evet/Hayir 21/19 (52,5/47,5) 35/29 (54,7/45,3) 0,988
Preoperatif AF; Var/Yok 11/29 (27,5/72,5) 13/51 (20,3/79,7) 0,544
Preoperatif Anemi; Var/Yok 20/20 (50,0/50,0) 34/30(53,1/46,9) 0,914
Karotis darligi; Var/Yok 3/37 (7,5/92,5) 4/60 (6,3/93,7) NA

Periferik arter hastaligi; Var/Yok 6/34 (15,0/85,0) 6/58 (9,4/90,6) 0,530
Pump; On/Off 30/10(75,0/25,0) 43/21(67,2/32,8) 0,531
intraoperatif kan replasmani; Var/Yok 22/18 (55,0/45,0) 35/29 (54,7/45,3) 1,000
intraoperatif hipotansiyon; Var/Yok 38/2 (95,0/5,0) 56/8 (87,5/12,5) 0,310
Postoperatif AF; Var/Yok 15/25 (37,5/62,5) 13/51 (20,3/79,7) 0,090
Yas; yil 63,5(59,25-66,75) 55,0 (50,0-60,0) <0,001
BMI; kg/m? 29,0 (26,0-33,0) 27,5 (25,0-32,0) 0,585
EUROSCORE Il 3,0 (2,0-5,0) 3,0(1,0-3,0) 0,009
EF; % 55,0 (50,0-60,0) 60,0 (50,0-60,0) 0,754
Preoperatif HbA1C; % 5,5 (4,13-6,5) 5,0 (4,05-6,48) 0,893
intraoperatif néromuskuler bloker; mg 80,0 (70,0-80,0) 80,0 (70,0-80,0) 0,906
intraoperatif fentanil; ug 1100,0 (1050,0-1120,0) 1100,0 (1012,0-1150,0) 0,867
intraoperatif remifentanil; ug 2050,0 (2000,0-2137,5) 2050,0 (1950,0-2100,0) 0,652
intraoperatif desfluran; % 5,0 (4,0-6,0) 5,0 (4,25-6,00) 0,837
Krosklemp suresi; dk 50,0 (10,0-78,5) 45,0 (0-54,5) 0,059
KPB suresi; dk 89,0 (18,75-125,75) 80,0 (0,0-95,0) 0,083
KPB siresince Is1; °C 33,90 (33,10-34,10) 33,80 (32,92-34,00) 0,176
intraoperatif glukoz diizeyi, mg 104,5 (90,0-125,75) 99,0 (92,25-120,0) 0,820
intraoperatif hemoglobin; mg/dL 10,5 (10,0- 11,9) 10,6 (9,7-12,0) 0,631
intraoperatif hematokrit; % 30,5 (29,25-34,0) 32,0 (28,5-36,0) 0,371
Anestezi stiresi; saat 5,0 (4,63-6,0) 5,0 (4,0-6,0) 0,174
Cerrahi sonu rSO; (sag), % 66,0 (61,25-68,0) 66,0 (62,25-68,0) 0,830
Cerrahi sonu rSO; (sol), % 65,0 (60,25-67,0) 64,0 (60,0-67,75) 0,740
Cerrahi sonu PaO2; mmHg 178,0 (144,5-223,0) 191,5 (145,25-240,0) 0,155
Cerrahi sonu sivi balansi; ml 675,0 (500,0-1000,0) 800,0 (600,0-1200,0) 0,224
Ekstlibasyon suresi; saat 6,0 (5,0-7,0) 5,0 (5,0-6,0) 0,956
Yogun Bakim Siresi; giin 3,0 (3,0-4,0) 3,0 (2,0-4,0) 0,048
Taburculuk slresi; gin 8,0(7,0-8,0) 8,0(7,0-9,0) 0,780
MMDT skoru (preoperatif) 25,0 (24,0-26,0) 26,0 (25,0-27,0) 0,002

Veriler n (%), ortalama * standart sapma ve medyan (25.-75. yuzdelik) olarak sunulmustur.

NA: Not applicable (Ki-kare testi varsayimlari saglanamadigindan uygulanamadi). ASA: American Society of Anesthesiologists-Amerikan
Anestezi Dernegi, AF: Atrial fibrilasyon, BMI: Body mass index-Vicut kitle indeksi, EF: Ejeksiyon fraksiyonu, KPB: Kardiyopulmoner bypass,
rSO,: Serebral bolgesel oksijen saturasyonu, MMDT: Mini mental durum testi
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Tablo 3. Postoperatif 8. haftada postoperatif bilissel bozukluk gelisen ve gelismeyen hastalarin karsilastiriimasi

POBB (+) POBB (-)
n=23 n=81 :
ASA; 1111 1/22 (4,3/95,7) 11/70 (13,6/86,4) 0,293
Cinsiyet; Kadin/Erkek 10/13 (43,5/56,5) 27/54 (33,3/66,7) 0,516
Cerrahi; Kapak/Koroner/Kapak ve koroner 4/17/2 (17,4/73,9/8,7) 11/62/8 (13,6/76,5/9,9) 0,919
Eslik eden hastalik; Var/Yok 16/7 (69,6/30,4) 60/21 (74,1/25,9) 0,870
Polifarmasi; Evet/Hayir 15/8 (65,2/34,8) 41/40(50,6/49,4) 0,316
Preoperatif AF; Var/Yok 5/18 (21,7/78,3) 19/62 (23,5/76,5) 1,000
Preoperatif Anemi; Var/Yok 12/11 (52,2/47,8) 42/39(51,9/48,1) 1,000
Karotis darligi; Var/Yok 3/20 (13,0/87,0) 4/77 (4,9/95,1) 0,180
Periferik arter hastalig; Var/Yok 2/21 (8,7/91,3) 10/71(12,3/87,7) 1,000
Pump; On/Off 17/6 (73,9/26,1) 56/25 (69,1/30,9) 0,854
intraoperatif kan replasmani; Var/Yok 14/9 (60,9/39,1) 43/38 (53,1/46,9) 0,671
intraoperatif hipotansiyon; Var/Yok 22/1(95,7/4,3) 72/9 (88,9/11,1) 0,452
Postoperatif AF; Var/Yok 6/17 (26,1/73,9) 22/59 (27,2/77,8) 1,000
Yas; yil 64,0 (62,0-68,0) 56,0 (50,5-62,0) <0,001
BMI; kg/m? 29,0 (26,0-33,0) 29,0 (25,0-32,5) 0,934
EUROSCORE I 3,0 (2,0-5,0) 3,0 (1,0-3,0) 0,083
EF; % 60,0 (50,0-60,0) 55,0 (50,0-60,0) 0,881
Preoperatif HbA1C; % 5,5 (4,5-6,5) 5,0 (4,0-6,45) 0,432
intraoperatif néromuskuler bloker; mg 80,0 (70,0-80,0) 80,0 (70,0-80,0) 0,935
intraoperatif fentanil; pg 1100,0 (1000,0- 1120,0) 1100,0 (1050,0-1150,0) 0,502
intraoperatif remifentanil; pug 2000,0 (1950,0-2200,0) 2050,0 (2000,0-2100,0) 0,843
intraoperatif desfluran; % 5,0 (5,0-6,0) 5,0 (4,0-6,0) 0,201
Krosklemp suresi; dk 50,0 (0,0-71,0) 45,0 (0,0-58,0) 0,474
KPB siresi; dk 88,0 (0,0-115,0) 80,0 (0,0-105,0) 0,688
KPB siiresince 1s1; °C 33,8 (32,90-34,0) 33,9(33,0-34,1) 0,379
intraoperatif glukoz diizeyi, mg 106,0 (91,0-126,0) 100,0 (90,0-123,5) 0,799
intraoperatif hemoglobin; mg/dL 10,5 (10,0-12,0) 10,5 (9,6-12,0) 0,677
intraoperatif hematokrit; % 31,0 (30,0-34,0) 32,0 (28,0-36,0) 0,747
Anestezi sliresi; saat 5,0 (4,0-6,0) 5,0 (4,0-6,0) 0,581
Cerrahi sonu rSO, (sag), % 65,0 (60,0-67,0) 64,0 (60,5-68,0) 0,225
Cerrahi sonu rSO; (sol), % 65,0 (60,0-67,0) 64,0 (60,5-68,0) 0,884
Cerrahi sonu PaO,, mmHg 185,0 (149,0-240,0) 185,0 (142,0-236,5) 0,582
Cerrahi sonu sivi balansi; ml 700,0 (500,0-900,0) 800,0 (550,0-1200,0) 0,113
Ekstlibasyon stresi; saat 6,0 (5,0-7,0) 5,0 (5,0-6,5) 0,736
Yogun Bakim Siresi; glin 3,0 (3,0-4,0) 3,0 (3,0-4,0) 0,574
Taburculuk siresi; gin 8,0 (7,0-8,0) 8,0(7,0-9,0) 0,575
MMDT skoru (preoperatif) 24,0 (24,0-26,0) 26,0 (25,0-27,0) 0,010
MMDT skoru 7. giin 19,0 (17,0-21,0) 24,0 (23,0-25,0) <0,001

Veriler n (%), ortalama # standart sapma ve medyan (25.-75. ylzdelik) olarak sunulmustur.
ASA: American Society of Anesthesiologists-Amerikan Anestezi Dernegi, AF: Atrial fibrilasyon, BMI: Body mass index-Vicut kitle indeksi,
EF: Ejeksiyon fraksiyonu, KPB: Kardiyopulmoner bypass, rSO,: Serebral bélgesel oksijen saturasyonu, MMDT: Mini mental durum testi
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/ ABSTRACT 0z

Objective: Elective courses offer students opportunities to gain
knowledge and improve themselves in different fields. Therefore, it is
important to examine the effects of elective courses on student
satisfaction and attitudes. The purpose of this study is to examine the
variability of the effect of elective courses on student satisfaction and
attitudes with gender and board grades.

Methods:A total of 102 students (46 females, 56 males) from our faculty
participated in the online elective course satisfaction survey (ECSS),
which consisted of 25 questions with five options prepared using the
Likert scale. The responses to the survey were analyzed using IBM SPSS
Statistics 25 program.

Results: Regarding the question "Do you think the course you've chosen
contributes to your school grades?" 49.1% of women responded
negatively, while 79.3% of men gave a negative response (p<0.05). For
the question "Do you think the course you've chosen will contribute to
your future career?" 72.2% of women gave a positive response, while
only 40% of men gave a positive response (p<0.05). When asked about
the sufficiency and competence of the course instructor, 94.4% of
women gave a positive response, whereas 66.7% of men gave a positive
response (p<0.05). Regarding the question "Does the influence of your
expectations for your future academic life affect your choice of course?"
23.5% of students with a grade below 80 gave a positive response, while
52.4% of those with a grade above 80 gave a positive response, and a
statistically significant difference was found (p<0.05). No significant
difference was found in the other questions.

Conclusion: It was observed that female students have higher academic
expectations than male students, they make more thoughtful choices
when selecting courses to meet their academic expectations, they are
more likely to believe that the instructor teaching the course is well-
equipped compared to males, and as the student's academic
achievement level increases, it is believed that elective courses
contribute more to academic life.

Amag: Se¢meli dersler 6grencilere farkli alanlarda bilgi edinme ve
kendilerini gelistirme firsatlari sunar. Bu nedenle, se¢meli derslerin
6grenci memnuniyeti ve tutumlar Gzerindeki etkilerini incelemek
onemlidir. Bu g¢alismanin amaci seg¢meli derslerin  6grenci
memnuniyet ve tutumlarina olan etkisinin cinsiyet ve kurul notlariile
olan degiskenligini incelemektir.

Yontem: Likert 6lgegi kullanilarak hazirlanan 5 segenekli 25 soruluk
online segmeli ders memnuniyet anketine (SDMA) fakiltemiz 102
6grenci (46 kadin, 56 erkek) katilmistir. Ankete verilen cevaplar IBM
SPSS Statistics 25 programi kullanilarak analiz edilmistir.

Bulgular: "Sectiginiz dersin okul notlariniza katki saglayip
saglamadigini diistinllyor musunuz?" sorusuna kadinlarin kadinlarin
%49,1'i olumsuz yanit verirken, erkeklerin %79,3'U olumsuz yanit
vermislerdir (p<0.05). Sectiginiz dersin gelecekteki kariyerinize katki
saglayacagini dustiniyor musunuz?" sorusuna kadinlarin %72,2'si
olumlu yanit verirken, sadece erkeklerin %40'l olumlu yanit
vermislerdir (p<0,05). “Dersi veren Ogretim Uyesi yeterli ve
donanimli miydi?” sorusuna kadinlarin %94,4'G olumlu yanit
verirken, erkeklerin %66,7'si olumlu yanit vermislerdir (p<0,05).
“Dersi  segmenizde ilerideki akademik hayatinizla ilgili
beklentilerinizin etkisi oluyor mu? sorusuna basari notu 80’in altinda
olan &grencilerin %23,5’i olumlu cevap verirken basari notu 80’in
Ustiinde olanlarin %52,4’tG olumlu cevap vermislerdir (p<0,05). Diger
sorularda anlaml bir farklilik bulunmamistir.

Sonug: Kadin 6grencilerin erkek 6grencilerden daha fazla akademik
beklenti iginde oldugu, ders segerken daha fazla duslinerek ve
akademik beklentilerini karsilayacak ders segimleri yaptigi, dersi
veren Ogretim Uyesinin donanimli oldugunu erkeklere oranla daha
fazla dustindugtu ve ogrenci basari duzeyi yukseldikge segmeli
derslerin akademik hayata katkisinin daha fazla olacaginin
distnuldtgu goralmustar.

Anahtar Kelimeler: Secmeli ders, Tip egitimi, Ogrenci memnuniyeti.
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Introduction

In the context of medical education, elective courses are
regarded as a significant phenomenon. They enable
students to explore their areas of interest and experi-
ment with their knowledge and experiences, guided by
the outcomes of their choices.! This approach, which
forms an essential component of educational diversity,
can reshape educational policies by providing students
with the opportunity to focus on their areas of interest.?
Learning is fundamentally a physiological process, and it
can become more effective when supported by
appropriate enriching environments or pedagogical
methods.®> These experiences require the continuity of
changes in attention, movement, and behavior to
transform learning into a sustainable process of change. It
can be thought that the effect of elective courses taken by
medical faculty students on their social lives and course
success is an important issue that needs to be examined.*
Learning extends beyond the confines of educational
periods and continues as a lifelong process. The effective
shaping and direction of this process are critical for the
validity of educational methodologies. Students acquire
the necessary knowledge and skills through this
continuous learning journey, adapting to educational
environments and steering their lives appropriately during
this phase. Elective course curricula should also support
this process.>®

The implementation of elective courses among medical
students is generally regarded positively.” This approach
reflects their favorable attitudes towards case-based
learning, highlighting the necessity of integrating this
learning style into the medical education curriculum.®
Elective courses in medical school curricula offer a
multitude of benefits.® Foremost among these is the
opportunity they provide for students to engage deeply in
a diverse array of disciplines beyond the traditional scope
of medicine. This aspect of elective courses facilitates an
expansive and comprehensive educational experience.
Moreover, elective courses can help diversify students'
learning experiences.!! They are considered an important
educational tool for medical students, offering them the
chance to acquire knowledge in different areas,
personalize their learning experiences, and enhance the
variety of their learning. Therefore, incorporating elective
courses into the medical education curriculum is a crucial
way to provide students with a richer and more
personalized educational experience.!?

In this context, elective courses provide students with
opportunities to acquire knowledge in different fields and
improve themselves.' The aim of this study is to examine
the effects of elective courses in the field of medical
education on students' success, gender and social life. Our
research aims to determine how the courses students
choose according to their personal interests contribute to
their career goals and personal development. In this
context, our research question is as follows: "What are the
effects of elective courses in medical education on
students' learning experiences and social interactions?"

85

This question aims to deeply analyze the potential
advantages and challenges of integrating electives into
the medical education curriculum on student
development.

Methods

Participants and Survey Method

The study was conducted with the approval of the ethics
committee (Ethics Committee Approval Number: E-
80418770-020-408333) at Kocaeli University Faculty of
Medicine. A 25-itemquestionnaire, prepared using a Likert
scale with five options: "definitely no," "no," "undecided,"
"yes," and "definitely yes," was administered to second-
year students at Kocaeli University Faculty of Medicine.
Students were instructed to provide objective responses
to the questions. Student expecta-tions, personal
experiences, and satisfaction levels from elective courses
have been evaluated based on their responses. While
providing these responses, gender distinctions and their
grade levels from the most recent final exams were also
considered to observe if there was any significant
variation in the answers. Participation in the survey was
entirely voluntary, and a total of 102 students (46 female,
56 male) 34.6% participated.

The research method employed is based on a five-point
Likert scale. This approach is designed to gather
information on a subject by providing a neutral option for
participants who may be reluctant to choose extreme
options in research designs. Our study involved Term-2
students who enrolled in elective courses during the Fall
semester of the 2022-2023 academic year. The survey was
administered to the participants in the subsequent term
following the conclusion of the courses. Participation was
entirely voluntary. Each student was required to choose
one elective course. Among the courses selected by
participants, 12 were in the pre-clinical field, 4 in clinical,
and 14 in non-medical areas. The survey was administered
to students online via the Online Forms survey
application. This approach aimed to reach a larger number
of participants more easily and facilitate data analysis.
The survey included questions about students' age,
gender, grade point average, daily study hours, as well as
specific questions related to the purpose of the study,
such as the elective courses they had chosen, why they
had chosen those courses, the contribution of these
courses to their academic and post-educational lives, and
their thoughts about the instructors of these courses.
When preparing the survey, care was taken to ensure that
the questions were objective and understandable, and
that they allowed for short and clear answers. Questions
were presented to students with response options in the
form of "definitely no," "no," "undecided," "yes," and
"definitely yes," enabling students to provide objective
responses within a wide framework. Additionally, open-
ended questions were included to allow students to
express their thoughts in their own words, ensuring that
the survey remained student-focused and objective. Only
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second-year students were included in the survey, in
accordance with the regulations of Kocaeli University
Faculty of Medicine's education, teaching, and examina-
tion regulations, which allow students to select elective
courses. Students who selected multiple elective courses
were not included in the study.

Statistical Analysis

The responses given by the students were analyzed using
the IBM SPSS Statistics 25 program. In this program,
responses of "definitely no" and "no" were considered
negative, while responses of "yes" and "definitely yes"
were considered positive. Those who selected the
"undecided" option were also included in the statistics,
and a triple correlation was examined. The relationship
between negative, positive, and undecided responses to
the questions and gender and grades was investigated.
This statistical analysis was conducted using the IBM SPSS
Statistics 25 program and correlations were examined
using the Chi-Square test, with p-values determined.

As the average grade of the students participating in the
study was 87.62 (+10.31), and considering that students
with an average score of 80 or above in the university's
medical faculty have the right to pass the final exam
without taking it, this score was accepted as 80 when
analyzing the relationship between the grade and the
given responses.

Since statistically significant differences were found only
in 4 questions, the table of these 4 questions is provided
in the findings section. Tables for questions without
statistically significant differences are not included.

Results

Of the 102 students who participated in the study, 54.9%
were male (56 individuals), and 45.1% were female (46
individuals). The average grade point average of the
participating students was 87.62 * 10.31, and their
average age was 20.35 + 0.95 (Table 1). The percentage
distribution of responses to the 5-item questionnaire,
prepared using a Likert scale and administered to the
participating students, is presented in Table 2. In response
to the open-ended questions we posed to participants, we
primarily encountered brief, emotion-expressing answers,
often consisting of a single word or a short phrase. Due to
the inability to categorize these responses in detail, they
were broadly classified into positive and negative
categories. Among the negative responses, four main
themes emerged: 'being online,' 'examination pressure,'
'lack of practical application,' and 'ineffectiveness." The
remaining 94 responses were either positively inclined or
comprised statements equivalent to 'None.

Discussion

In medical education, "elective courses" play an important
role and offer various contributions and benefits to
students.* Beyond the traditional medical curriculum,
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elective courses allow students to explore their areas of
interest. Elective courses provide medical students with
the opportunity to delve into different subject areas
beyond the field of medicine.'* This enables students to
discover their own areas of interest and deepen their
knowledge in these areas. Such experiences can help
students determine their future career preferences.’
Internal motivation is an important concept for
understanding students' interest and commitment to the
learning process.’® In a study conducted by Ferrer Caja et
al.’ In 2002, they aimed to validate a model that
influenced students' internal motivation. They found that
students were more eager and engaged in courses they
found exciting and enjoyable. Moreover, it was stated that
the topics in courses with a high likelihood of selection
were within the students' areas of interest.? In our study,
when we asked students whether their personal interests
and current hobbies affect their choice of courses, 47.5%
of the students answered "yes," while 12.9% answered
"definitely yes" (Table 2). Similarly, medical students
responded with "yes" in 55% of the cases and "definitely
yes" in 11% of the cases when asked if their personal
abilities/interests influence their course selection (Table
2). Female participants significantly answered yes to the
question "Does your future academic life affect your
choice of course?" This indicates that female students
among the participants have a more positive approach to
elective courses in our study. Consistent with the
literature, it is seen that most medical students are
influenced by their areas of interest in their course
choices.?

Table 1. Demographic characteristics, grades, and age averages
of participating students. Chi-Square test.

INDIVIDUALS  AVARAGE AVARAGE
GRADE AGE

FEMALE 46 85.41(9.77)  20.3 (+1.18)

MALE 56 88.91 (+10.12)  20.39 (+1.24)

TOTAL 102 87.62 (+10.31)  20.35 (+0.95)

Medical education is a complex and intensive process.
However, each student has a different learning style and
pace.® Therefore, providing personalized learning
experiences for medical students should be considered an
important teaching strategy. Elective courses represent an
effective way to provide these personalized experiences
in medical education and hold great importance in many
aspects.* Elective courses offer students the opportunity
to personalize their learning experiences. These courses
grant students the freedom to choose courses that align
with their own learning needs and goals.? Considering that
each student comes to medical education with a different
background and has different areas of interest, elective
courses offer students the opportunity to select courses
that match their interests and abilities.® This allows
students to focus on their areas of interest, potentially
making their education more meaningful and satisfying.?
Medical specialization is becoming increasingly important,
and elective courses provide students with the
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opportunity to determine their future areas of expertise
and delve deeper into those areas. This can assist students
in defining their career goals and may aid them in
achieving these goals.* For medical students, elective
courses serve as an important tool for personalized
learning experiences.’® These experiences can increase
students' motivation, help shape their career aspirations,
and enhance their independent learning skills.®
Therefore, the emphasis placed on elective courses in
medical education can contribute to the successful
graduation and future success of students as medical
professionals.>* In our study, when we asked medical
students whether their chosen courses contribute to their
personal development, we received a 68% affirmative
response (Table 2). Similarly, the literature also

emphasizes the positive contributions of personalized
learning experiences to the success of medical students.
These new methods can lead to the methodological
improvement of teaching.1%18

In medical education, elective courses play a significant
role and provide various contributions and benefits to
students. Students can gain additional knowledge and
experience in areas of interest or fields they aspire to
specialize in.3 Through elective courses, students have the
opportunity to explore different medical specialties and
acquire more knowledge in areas that interest them. This
helps students make more informed decisions about their
future career preferences.’® Additionally, it can assist
medical students in making more suitable choices for their
future specialization and accelerating their professional

Table 2. Survey questions and the percentages of responses from students.

0-9 10-14 15-24 25-30 30+
How many hours do you study per week after school? 35.29% 11.76% 19,6% 30.39% 2.94%
Yes No
Have you experienced semester failure? 6.9% 93.1%
Definitely No Undecided Yes Definitely
No Yes
Does you.r choice of courses depend t.an your 3.9% 23.8% 19.8% 43.6% 4%
expectations for your future academic life?
Does your selection of courses depe.nd on your 5.9% 16.8% 16.8% 47.5% 12.9%
personal interests and current hobbies?
Are th ini f ho h iousl
re the opinions o stut'ients who a.we previously 16.8% 33.7% 13.9% 30.7% 5%
taken the course affecting your choice?
Does your chm_ce of course take into account your 4% 13% 17% 55% 11%
personal abilities?
Do you believe you have sufficient |f\format|on a_bout 4% 35.6% 31.7% 24.8% 4%
the course you selected before making your choice?
Do yc3u think that the course you have chosen 15.8% 46.5% 28.7% 8.9% 0%
contributes to your school grades?
Do yo_u believe that the_ cm‘lrse you have chosen 10% 20% 27% 35% 8%
contributes to your social life?
Do yctu think that the course you have chosen 7% 7% 18% 60% 8%
contributes to your personal development?
D X .
[o) yo_u believe that the course you have chosen will 8.1% 15.2% 19.2% 44.4% 13.1%
contribute to your future career?
?Nould you prefer to choose another elective course 8.2% 28.6% 31.6% 22.4% 9.2%
instead of the one you selected?
Do \_(o.u find the elective course titles in the program 9.3% 20.6% 26.8% 39.2% 41%
sufficient?
Would you have'preferred the course you selected to 41% 12.2% 30.6% 34.7% 18.4%
have more practical content?
Would you have I|k_ed to choose more elective 12.1% 34.3% 21.2% 26.3% 6.1%
courses than you did?
The a.SS|gnments, prOJ.ects, and actnvntle:s given |n‘ 9,1% 14.1% 38.4% 33.3% 5.1%
elective courses contribute to our learning effectively.
Are methods a.nd techniques u.s?:d |r.1 the courses to 6.1% 10.1% 35.4% 41.4% 71%
encourage active student participation?
!s effective commun_lcatlon between students and 3.1% 71% 23.7% 56.7% 93%
instructors ensured in the course?
Was the |nstr.uctor who taught the course competent 0% 1% 17.2% 58.6% 23.2%
and well-equipped?
Did this co.urse positively influence your knowledge 41% 8.2% 26.5% 56.1% 5.1%
and behavior?
Are you satisfied with the number of hours of the 0% 11.1% 21.2% 60.6% 71%

course you selected?
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development.* Elective courses also offer students the
chance to enhance their problem-solving and critical
thinking skills. They encounter various scenarios in
different fields, allowing them to practice these skills and
reduce their concerns.’® This can contribute to their
effectiveness and competence in medical practice after
graduation. Elective courses are also crucial for
developing interdisciplinary collaboration skills.'> Medical
students gain the opportunity to engage with instructors
across diverse scientific fields, thereby enriching their
comprehension of the multifaceted nature of healthcare
and boosting their competency in addressing patient
needs. Electing courses aligned with their interests equips
these students with advanced preparation and insight as
they progress towards their chosen areas of specializa-
tion.* Elective courses taken in the early stages of medical
education play a critical role in shaping their careers after
graduation. For all these reasons, elective courses
significantly contribute to the individual and professional
development of medical students and are considered an
integral part of medical education.** Female participants
reported that elective courses had a positive impact on
their future careers. They expressed a statistically signi-
ficantly more positive opinion than male participants. In
our study, 47.6% of students answered '"yes" to the
question, "Do your expectations regarding your future
academic life affect your choice of courses?" Additionally,
57.5% of students believe that the elective course they
chose will contribute to their future careers (Table 2).

In medical education, the importance of elective courses
in diversifying learning experiences is quite evident.®
Beyond traditional medical courses, elective courses
provide students with various learning opportunities.
These opportunities allow students to explore different
learning environments and pedagogical approaches
beyond classroom lectures.” Through elective courses,
students can be exposed to various learning methods such
as case-based learning, laboratory experience, fieldwork,
and patient care. This diversity enables students to
discover their learning styles and preferences.? Elective
courses empower students to determine their own
learning preferences and choose courses that align with
their choices. This enhances learning motivation and
assists students in more effective learning.” Moreover,
elective courses can make medical education more
engaging. Particularly in a demanding and intensive field
like medical education, the opportunity for students to
learn subjects they are interested in is a significant
advantage.” This contributes to the more effective
training of medical students and equips them to be more
competent as future medical professionals. Therefore,
elective courses are an integral part of medical education
and greatly contribute to students' professional develop-
ment.2° In our study, 61.2% of the students stated that the
elective courses they chose positively influenced their
knowledge and behaviors (Table 2).

Within the scope of medical education, elective courses
play a significant role in providing students with opportu-
nities to develop independent learning skills. These
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courses also offer students autonomy and a sense of self-
direction in their education.® Medical students participa-
ting in elective courses are encouraged to take an active
role in shaping their educational experiences. They have
the chance to create their own study schedules, explore
various educational resources, and develop original
research projects aligned with their interests and career
goals.’®,2! Elective courses form the foundation of this
process focused on enhancing medical students'
independent learning skills, providing an indispensable
skill set for medical students and future healthcare
professionals.” These courses expect students to take
greater responsibility for their education and encourage
them to set personalized learning goals and pursue
individualized inquiry paths.?2 This process not only
promotes a deeper understanding of the subject matter
but also enhances critical thinking, problem-solving, and
research skills. These scientific endeavors extend beyond
mere academic exercises; they serve as a catalyst for the
expansion of the students' knowledge base. Engaging in
these activities encourages students to delve deeper into
their subjects, fostering a robust intellectual curiosity. '
Furthermore, elective courses provide a platform for
students to engage in scientific activities such as conduct-
ing in-depth literature reviews, designing research
studies, or participating in clinical investigations. In the
course of our research, it was observed that a substantial
proportion of the student body, accounting for 38.4%,
reported that their educational experience was notably
enriched by various components of their elective courses
(Table 2). These components included a range of
assignments, comprehensive projects, and extensive
engagement in scientific activities. This notable percent-
tage of students recognized that these aspects of their
elective coursework played a significant role in deepening
their understanding and enhancing their learning. The
diversity and depth of these assignments and projects,
coupled with the practical application of scientific
activities, provided a multifaceted educational experience
that was instrumental in advancing their academic
growth. This multifaceted engagement not only enhances
their academic prowess but also prepares them for future
challenges in their medical careers. The impact of these
activities is profound, as they contribute significantly to
the holistic development of the students, shaping them
into well-rounded, inquisitive, and competent future
healthcare professionals. These scientific activities not
only broaden students' knowledge but also contribute to
the development of intellectual curiosity.??

Many medical faculties aim to diversify and personalize
education for their students by offering elective courses.
These elective courses provide students with the
opportunity to gain in-depth knowledge in disciplines
outside the core medical curriculum.™,?° This allows
students the freedom to choose courses aligned with their
interests and career goals, enabling them to shape their
education according to their objectives.’ Additionally,
elective courses provide students with the opportunity to
personalize their learning experiences. These courses
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enable students to experiment with different learning
styles and methods, potentially making their learning
experiences more effective and efficient.?° They offer
students greater freedom and experience in learning. By
selecting courses related to their interests, students
become more motivated, positively impacting their
learning processes. Satisfaction can contribute to
increased motivation and success among students.'®-?2
Similarly, in our study, 43% of students mentioned that
elective courses contributed to their social lives. It is
observed that elective courses have a positive impact on
satisfaction levels (Table 2).

In our study, when asked the question "Do you think the
course you've chosen contributes to your school grades?"
49.1% of women responded negatively, while 79.3% of
men gave a negative response. There is a statistically
significant difference between women and men in their
responses to this question (p<0.05), and women are more
optimistic than men about the contribution of the courses
they have chosen to their school grades (Table 3).

Table 3. Distribution of Percentage Responses to the Question
"Does your future academic life affect your choice of course?",
Question "Do you believe that the course you have chosen will
contribute to your future career?" and "Was the instructor who
taught the course competent and well-equipped?" by Gender
and p-value. Chi-Square test.

Negative Positive Undecided p

Do you think
the course
you've chosen
contributes to
your school
grades?
Female
Male

49.1%
79.3%

10.9%
6.5%

40.0%
15.2%

0.009

Do you
believe that
the course
you have
chosen will
contribute to
your future
career?
Female
Male

9.3%
27.3%

72.2%
18.2%

20.0%
18.5%

0.001

Was the
instructor
who taught
the course
competent
and well-
equipped?
Female
Male

0% 0.002

2.2%

94.4%
66.7%

5.6%
31.1%
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For the question "Do you think the course you've chosen
will contribute to your future career?" 72.2% of women
gave a positive response, while only 40% of men gave a
positive response. There is a statistically significant
difference between women and men in their responses to
this question (p < 0.05), and women believe that the
courses they have chosen will contribute more to their
academic lives than men (Table 3).

When asked the question "Was the instructor of the
course sufficient and competent?" 94.4% of women gave
a positive response, while 66.7% of men gave a positive
response. There is a statistically significant difference
between women and men in their responses to this
question (p < 0.05), and women are more likely than men
to think that the instructor of the course was sufficient
and competent (Table 3).

When we analyzed the responses to the questions based
on the academic achievement, there was only one
qguestion where a statistically significant difference was
observed. For the question "Does the influence of your
expectations for your future academic life affect your
choice of course?" 23.5% of students with a grade below
80 gave a positive response, while 52.4% of those with a
grade above 80 gave a positive response, and a
statistically significant difference was found (p < 0.05).
There is a positive relationship between students' acade-
mic achievement and the contribution of the courses they
choose to their academic lives (Table 4).

Education encompasses the holistic development of
individuals, acquiring new and necessary skills, being
aware of the knowledge they possess, and continuously
renewing that knowledge.?* The effectiveness of the
education process is greatly influenced by an individual's
attitudes toward the educational environment and
subjects. The ability of students to develop positive
attitudes towards their education and courses is related
to the organization of education in line with the interests
and needs of the students.%'> Elective courses hold a
significant place in medical education because they
provide students with the opportunity to explore their
interests, experience personalized learning experiences,
support their professional development, diversify their
learning experiences, enhance their independent learning
skills, and increase their satisfaction.’® We believe that
these courses can better prepare medical students and
help them progress successfully in their careers.

Table 4. Distribution of Percentage Responses to the Question
"Does your future academic life affect your choice of course?" by
academic achievement and p-value. Chi-Square test.

Does your Positive
choice of course
depend on your
expectations
for your future
academic life?
Below 80

Above 80

Negative Undecided p

52.9%
28.6%

23.5%
52.4%

23.5%
19%

0.04
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Limitations

This study has some limitations that should be taken into

account. Here are the limitations of this study:

1. Sample Size: The study has a limited sample size (102
individuals). Studies conducted with a larger sample
size can help in making the results more
generalizable.

2. Voluntary Basis: This study was conducted on a
voluntary basis. The students who agreed to
participate may have been selected from a specific
group that could potentially affect the results.
Therefore, the potential for representing the entire
student population in the sample might be limited.

3. Subjective Responses: In survey studies, participants
respond subjectively to the questions. This means
that responses are based on personal opinions or
experiences, which can limit objectivity.

4. Number of Variable: This study has primarily focused
on establishing relationships  with  specific
parameters, which include gender and grade point
averages. Adding more parameters or assessing
relationships with different variables can contribute
to a more comprehensive understanding of the
results.

Conclusion

Considering the advantages that elective courses offer to
medical education, it can be concluded that these courses
increase the satisfaction levels of medical students and
enrich their educational experiences.

In conclusion, the majority of students in our study stated
that they choose elective courses based on their interests
(60.4%). Furthermore, students mentioned that these
courses contribute to their future academic life (47.6%),
social life (43%), and personal development (68%). They
also indicated that elective courses positively affect their
abilities (66%).

From all these results, it can be inferred that female
students have higher academic expectations compared to
male students, make more thoughtful choices when
selecting courses, believe that the instructors of the
courses are more qualified than male students do, and
think that elective courses contribute more to academic
life as the students' academic performance increases.
Elective courses provide students with the freedom to
choose courses that align with their interests and career
goals, allowing them to personalize their learning
experiences. Moreover, they help students become more
motivated and effectively guide their learning processes.
Elective courses offer students the opportunity to
experiment with different learning styles and methods,
diversifying their learning. Therefore, it can be said that
elective courses in medical education increase student
satisfaction and contribute to their professional
development. Medical faculties and programs should
consider integrating elective courses into their curricula
more extensively, taking these advantages into account.
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/ ABSTRACT

Objective: We aimed to examine the management of chest pain
in pediatric patients by physicians at different levels of care.

. N

Amag: GOgus agnisi sikayeti olan gocuk hastalarda, farkl
basamaklardaki hekimlerin  hasta yodnetimi  konusundaki

Methods:A questionnaire on the management of chest pain in
pediatric patients was sent to pediatric specialists, family
practitioners, and pediatric residents online. Physicians were
asked to answer all questions anonymously between March 2021
and June 2021. A prospective analysis was conducted based on the
data obtained from the questionnaire forms.

Results: Physicians in all groups stated that chest pain was most
frequently associated with the musculoskeletal system
(Pediatricians 86.7%, Pediatric residents 81%, Family practitioners
76.7%). Pediatric patients with chest pain were most frequently
referred to pediatric cardiology outpatient clinics; the rate of
referral increased in parallel with the level of training in the field
of pediatrics (Pediatricians 87.8%, Pediatric residents 84.7%,
Family practitioners 70.4%). While cyanosis was the most
important cause of referral for family practitioners (95.2%), a
family history of early myocardial infarction was the leading cause
for pediatricians (95.3%) and pediatric residents (93%). Compared
to other groups, the percentage of family practitioners who have
access to diagnostic tests was slightly lower. Electrocardiogram
(ECG) was the most accessible (Pediatricians 98.4%, Pediatric
residents 98.8%, Family practitioners 92.5%) and the most
commonly used diagnostic tool in all groups (Pediatricians 95.6%,
Pediatric residents 97.6%, Family practitioners 94.2%). The
percentage of physicians who believed that they could interpret
pediatric ECG very well was low in all groups (Pediatricians
16.3%, Pediatric residents 8.6%, Family practitioners 4.6%).
Conclusion: In this study, the most common cause of chest pain in
children was associated with the musculoskeletal system by all
physician groups. Although there were no difficulties in accessing
diagnostic tools, the referral system is frequently utilized. While
the rate of chest pain of cardiac origin is low, the most frequent
referral is to cardiology outpatient clinics.

uygulamalarini incelemeyi amagladik.

Yontem: GOgus agrisi olan ¢ocuklar igin hazirlanan anket
formundaki sorular gocuk sagligi ve hastaliklari uzmanlari (CSHU),
aile hekimi uzmanlar (AHU) ve gocuk saghg ve hastaliklar
asistanlarina (GSHA) internet Uzerinden ulastirildi. Mart 2021-
Haziran 2021 tarihleri arasinda hekimlerin isim belirtmeden
Bulgular: Bitiin gruplardaki hekimlerin gégis agrisinin en sik kas-
iskelet sistemi iliskili oldugunu dustndikleri belirlendi (CSHU
%86.7, CSHA %81, AHU %76.7). GOgus agrisi olan gocuklarin,
hekimler tarafindan en sik c¢ocuk kardiyoloji poliklinigine
yonlendirildigi ve bu oraninin gocuk sagligi ve hastaliklari alaninda
egitim duzeyi arttik¢a arttigi belirlendi (CSHU %87.8, CSHA %84.7,
AHU %70.4). Siyanoz AHU igin en 6nemli ydnlendirme neden iken
(%95.2), ailede erken yasta miyokard infarktlst gegirme Oykisu
CSHU (%95.3) ve GSHA (%93) igin ilk sirada gelen neden idi. Diger
gruplarla karsilastirildiginda tani testlerine ulasabilen AHU
oranlarinin biraz daha diistik oldugu belirlendi. EKG tim gruplar
icin en ulagilabilir (CSHU %98.4, CSHA %98.8, AHU %92.5) ve en
¢ok kullanilan tani araciydi (GSHU %95.6, CSHA %97.6, AHU
%94.2). Pediatrik EKG’yi ¢ok iyi degerlendirebildigini dusiinen
hekim sayisi orani tim gruplarda disuktu (CSHU%16.3, CSHA
%8.6, AHU %4.6).

Sonug: Bu ¢alismada tim hekim gruplari tarafindan gocuklardaki
gogus agnsinin en sk nedeni kas-iskelet sistemi olarak
dugunulmektedir. Tani araglarina ulasmakta giglik ¢ekilmedigi
halde sevk sistemine ¢ok sik basvuruldugu gorilmektedir.
Kardiyak kokenli g6glis agrisi orani disik oldugu halde, en sik
yonlendirme kardiyoloji polikliniklerine oldugu izlenmektedir.
Anahtar Kelimeler: Gogus agrisi, elektrokardiyogram, gcocuk,
anket.

K Keywords: Chest pain, electrocardiogram, child, questionnaire
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Introduction

one of the most common causes of
outpatient pediatric cardiology clinics.
Centers that use standard clinical evaluation and
management algorithms avoid unnecessary tests,
minimize the use of financial resources and provide an
opportunity for real cardiac patients to be attended to at
cardiology outpatient clinics.? However, there are no
standard clinical evaluation and management algorithms
for physicians to follow in Turkey. The incidence of chest
pain of cardiac origin in children is low, yet it is a
significant cause for concern in families. Therefore, it is
one of the frequent causes of admission to the
emergency room (ER).2® Chest wall lesions, respiratory
and gastrointestinal tract pathologies, and psychological
factors are causes of noncardiac chest pain in children. In
this study, we aimed to examine the approaches of family
practitioners, pediatric residents, and pediatricians in
managing chest pain in the pediatric age group, and the
difficulties they encounter during evaluation.

Chest pain is
presenting to

Methods

Between March 2021 and June 2021, a questionnaire was
sent online to pediatricians, family practitioners, and
pediatric residents, who evaluate children with chest
pain in outpatient clinics and emergency outpatient
clinics. Physicians were asked to answer all questions
anonymously. Data obtained were analyzed in a
prospective study. Informed consent was obtained from
participants. This study was approved by the Ethics
Committee of Bezmialem University.

Statistical Analysis

IBM SPSS Statistics 22 (IBM SPSS, Turkey) software was
used for the statistical analysis of the results obtained in
the study. The conformity of the parameters to the
normal distribution was evaluated using the Shapiro-Wilk
test. Descriptive statistical methods (mean, standard
deviation, frequency) were used while evaluating the
study data.

Results

254 pediatricians, 189 family practitioners, and 85
pediatric residents responded to the questionnaire. In all
groups, the majority of the physicians identified
musculoskeletal pain as the cause of chest pain in
children (pediatricians 86.2%, pediatric residents 81%,
family practitioners 76.7%) (Table 1). Another etiology
that physicians in all three groups frequently associated
with chest pain was pain associated with the respiratory
system (pediatricians 42%, family practitioners 63%,
pediatric residents 53%). 39.4% of pediatricians, 42.3%
family practitioners, and 40% of pediatric residents
considered the cardiovascular system to be the cause of
chest pain. Pediatric patients with chest pain were most
frequently referred to pediatric cardiology outpatient
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clinics; the rate of referral increased in parallel with the
level of training in the field of pediatrics (Pediatricians
87.8%, Pediatric residents 84.7%, Family practitioners
70.4%) (Table 1).

Table 1. Organ systems associated with chest pain and/or
subspecialty outpatient clinics to which patients were referred

Organ systems associated with chest pain in children.

Family Practitioners (n=189) Frequency (n) (%)

Gastrointestinal system 39 (20.6%)
Cardiovascular system 80 (42.3%)
Musculoskeletal system 145 (76.7%)
Psychological causes 51 (27%)
Respiratory system 119 (63%)

Pediatricians (n=254) Frequency (n) (%)

Gastrointestinal system 50 (19.7%)

Cardiovascular system 100 (39.4%)
Musculoskeletal system 219 (86.2%)
Psychological causes 71 (5.1%)

Respiratory system 106 (42%)

Pediatric Residents (n=85) Frequency (n) (%)

Gastrointestinal system 11 (13%)
Cardiovascular system 34 (40%)
Musculoskeletal system 69 (81%)
Psychological causes 20 (23.5%)
Respiratory system 45 (53%)

Subspecialty outpatient clinics to which children with chest pain
were referred.

Family Practitioners (n=189) Frequency (n) (%)

Pediatric Gastroenterology 3 (1.6%)
Pediatric Pulmonary Diseases 44 (23.3%)
Pediatric Cardiology 133 (70.4%)
Pediatric Psychiatry 3(1.6%)
Pediatric Rheumatology 1(0.5%)
Pediatrics 5(2.6%)
Pediatricians (n=254) Frequency (n) (%)
Pediatric Gastroenterology 7 (2.8%)
Pediatric Pulmonary Diseases 16 (6.3%)
Pediatric Cardiology 223 (87.8%)
Pediatric Psychiatry 5 (2%)
Pediatric Rheumatology 1(0.4%)
Orthopedics 2 (0.8%)
Pediatric Residents (n=85) Frequency (n) (%)
Pediatric Gastroenterology 1(1.2%)
Pediatric Pulmonary Diseases 9 (10.6%)
Pediatric Cardiology 72 (84.7%)
Pediatric Psychiatry 2 (2.4%)
Pediatrics 1(1.2%)

When asked about the history and physical examination
findings that led to referrals to the pediatric cardiology
outpatient clinic, differences were observed between the
approaches of the groups. For family practitioners, the
most important finding was cyanosis (95.2%), followed
by murmur (93.1%), exertional chest pain (89.4%), and
family history of early myocardial infarction (Ml) (88.3%).
Family history of early Ml was the most important reason
for referral for pediatricians, followed by cyanosis
(92.1%). Other significant reasons for pediatricians were
exertional chest pain (91.7%), and murmur (89%).
Family history of early MI (93%) and exertional chest pain
(93%) was the most important reason, followed by
cyanosis (91.7%) and murmur (91.7%) for pediatric
residents (Table 2).
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Table 2. Physical examination and laboratory findings leading to referral to cardiology outpatient clinic

Family Practitioners (n=189) Frequency (n) Percentage (%)
Variation in pain intensity based on the position of the body 38 201.
Palpation-induced pain 18 9.5
Cyanosis 180 95.2
Tachypnea 89 47
Tachycardia 138 73
Murmur 176 93.1
Family history of early myocardial infarction 167 88.3
Exertional chest pain 169 89.4
Coughing with chest pain 10 5.3
Change in pain intensity with breathing 32 16.9

Pediatricians (n=254) Frequency (n) Percentage (%)
Variation in pain intensity based on the position of the body 49 19.3
Palpation-induced pain 12 4.7
Cyanosis 234 92.1
Tachypnea 100 39.4
Tachycardia 216 85
Murmur 226 89
Family history of early myocardial infarction 242 95.3
Exertional chest pain 233 91.7
Coughing with chest pain 9 3.5
Change in pain intensity with breathing 27 10.6

Pediatric Residents (n=85) Frequency (n) Percentage (%)
Variation in pain intensity based on the position of the body 11 13
Cyanosis 78 91.7
Tachypnea 29 34.1
Tachycardia 65 76.4
Murmur 78 91.7
Family history of early myocardial infarction 79 93
Exertional chest pain 79 93
Coughing with chest pain 5 5.9
Change in pain intensity with breathing 8 9.4

Family Practitioners (n=189) Frequency (n) Percentage (%)
Abnormal ECG results 188 99.5
Abnormal telecardiography results 139 73.5
Elevated ASO 56 29.6
Elevated CK-MB 121 64
Elevated Troponin | 134 70.9
Elevated Troponin T 126 66.6

Pediatricians (n=254) Frequency (n) Percentage (%)
Abnormal ECG results 248 97.6
Abnormal telecardiography results 204 80.3
Elevated ASO 39 15.3
Elevated CK-MB 146 57.5
Elevated Troponin | 210 82.6
Elevated Troponin T 153 60.2

Pediatric Residents (n=85) Frequency (n) Percentage (%)
Abnormal ECG results 82 96.5
Abnormal telecardiography results 69 81.2
Elevated ASO 37 43.5
Elevated CK-MB 63 74.1
Elevated Troponin | 68 80

‘ Elevated Troponin T 57 ‘ 67

Variation in pain intensity based on the position of the
body and fever were factors that led the physicians away
from considering the chest pain to be of cardiac origin
(Table 3). When the availability of laboratory diagnostic
tools was compared, family practitioners had lower levels
of access to all diagnostic tools compared to the other

groups (Table 4). ECG was the most commonly used
diagnostic tool by all physicians (pediatricians 95.6%,
family practitioners 94.2%, pediatric residents 97.6%),
followed by troponin I/T tests (pediatricians 75.2%,
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Table 3. Factors that lead physicians away from considering the chest pain to be of cardiac origin

Family Practitioners (n=189) Frequency (n) Percentage (%)
Variation in pain intensity based on the position of the body 121 64
Fever 91 48.1
Syncope 9 4.7
Palpitations 5 2.6
Chest pain that starts when sitting down 37 19.5

Pediatricians (n=254) Frequency (n) Percentage (%)
Variation in pain intensity based on the position of the body 171 67.3
Fever 110 43.3
Syncope 18 9.5
Palpitations 15 7.9
Chest pain that starts when sitting down 63 33.3

Pediatric Residents (n=85) Frequency (n) Percentage (%)
Variation in pain intensity based on the position of the body 52 61.2
Fever 30 35.3
Syncope 3 3.5
Palpitations 2 2.3
Chest pain that starts when sitting down 17 20

family practitioners 62%, pediatric residents 70.6%)
(Table 5). Compared to other groups, pediatricians used
chest X-rays less frequently (48.4%).

Table 4. The level of laboratory support in centers where physicians

work

Family Practitioners (N=189)

Frequency (n) (%)

Chest X-Ray

ASO

C-Reactive Protein
CK-MB
Electrocardiogram
Hemogram
Creatine kinase
Sedimentation
Telecardiogram

84 (44.4%)
119 (63%)
162 (85.7%)
80 (42.3%)
175 (92.5%)
177 (93.6%)
123 (65%)
71 (37.5%)
40 (21.1%)

Troponin | 65 (34.4%)
Troponin T 48 (25.4%)
Pediatricians (N=254) Frequency (n) (%)
Chest X-Ray 243 (95.6%)
ASO 233 (91.7%)
C-Reactive Protein 243 (95.6%)
CK-MB 239 (94.1%)
Electrocardiogram 250 (98.4%)
Hemogram 245 (96.4%)

Creatine kinase
Sedimentation
Telecardiogram

243 (95.6%)
241 (94.8%)
227 (89.3%)

Troponin | 217 (85.4%)
Troponin T 168 (66.1%)
Pediatric Residents (N=85) Frequency (n) (%)
Chest X-Ray 84 (98.8%)
ASO 80 (94.1%)
C-Reactive Protein 84 (98.8%)
CK-MB 84 (98.8%)
Electrocardiogram 84 (98.8%)
Hemogram 84 (98.8%)
Creatine kinase 83 (97.6%)

Sedimentation
Telecardiogram
Troponin |
Troponin T

81(95.2%)
78 (71.7%)
70 (82.3%)
61 (71.7%)

Contrary to expectations, the use of telecardiography
was low in all groups (pediatricians 52.3%, pediatric
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residents 35.3%), the rate was significantly lower among

family practitioners (13.7%).

Table 5. The most commonly preferred tests by physicians to evaluate

chest pain

Family Practitioners (N=189)

Frequency (n) (%)

Chest X-Ray 114 (60.3%)
ASO 34 (18%)

C-Reactive Protein 81 (42.8%)
CK-MB 71 (37.5%)
Electrocardiogram 178 (94.2%)
Hemogram 95 (50.2%)

Creatine kinase
Sedimentation
Telecardiogram

40 (21.1%)
24 (12.7%)
26 (13.7%)

Troponin I/T 117 (62%)
Pediatricians (N=254) Frequency (n) (%)
Chest X-Ray 123 (48.4%)

ASO 20 (7.8%)

C-Reactive Protein 77 (30.3%)
CK-MB 116 (45.6%)
Electrocardiogram 243 (95.6%)
Hemogram 114 (44.8%)

Creatine kinase
Sedimentation
Telecardiogram

65 (25.6%)
52 (20.5%)
133 (52.3%)

Troponin I/T 191 (75.2%)
Pediatric Residents (N=85) Frequency (n) (%)

Chest X-Ray 58 (68.2%)
ASO 11 (13%)

C-Reactive Protein 29 (34.1%)
CK-MB 50 (58.8%)
Electrocardiogram 83 (97.6%)
Hemogram 35 (41.2%)
Creatine kinase 28 (33%)

Sedimentation 17 (20%)

Telecardiogram
Troponin I/T

30 (35.3%)
60 (70.6%)

The rate of the number of physicians who thought that
they could evaluate pediatric ECG very well was low in all
groups (Pediatrician 16.3%, Pediatric resident 8.6%,
Family practitioners 4.6%) (Table 6). The number of
physicians who can recognize arrhythmias in ECG was
higher among pediatric residents than in the other
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groups (pediatricians 28.1%, family practitioners 22.5%,
pediatric residents 43.1%). The most significant
laboratory finding leading to referral to a pediatric
cardiology outpatient clinic was abnormal ECG
(pediatricians 97.6%, family practitioners 99.5%,
pediatric residents 96.5%). For pediatricians, the second
most important laboratory test was elevated troponin |
(82.6%); for family practitioners and pediatric residents,
it was abnormal telecardiography (73.5%, 81.2%).

Table 6. Electrocardiogram Interpreting Skills of Physician
Groups

Frequency Percentage
Family Practitioners (n) (%)
Recognizing dysrhythmias 69 22,5
9 | believe | can interpret pediatric ECG 14 4.6
‘S very well.
qé | cannot interpret pediatric ECG at 61 19.9
% all.
8 QTccalculation 78 25.5
‘S ST segment variations 35 11.4
< T wave variations 49 16
Total 306 100
Frequency Percentage
Pediatricians (n) (%)
Recognizing dysrhythmias 98 28.1
| believe | can interpret pediatric ECG 57 16.3
o very well.
% | cannot interpret pediatric ECG at 11 3.2
e all
2 QTccalculation 56 16
8 ST segment variations 63 18.1
E T wave variations 64 18.3
< Total 349 100
Frequency Percentage
Pediatric Residents (n) (%)
Recognizing dysrhythmias 50 43.1
| believe | can interpret pediatric ECG 10 8.6
g very well.
'% | cannot interpret pediatric ECG at 4 3.4
£ all
2 QTccalculation 15 12.9
8 ST segment variations 17 14.7
E T wave variations 20 17.2
< Total 116 100

For pediatricians, the third most important laboratory
test was abnormal telecardiography (80.3%); for family
practitioners and pediatric residents, it was elevated
troponin | (family practitioners 70.9%, 80% pediatric
residents). The most important consideration when
referring patients was history including exertional chest
pain, change in pain intensity with breathing
(pediatricians  26.3%, family practitioners 25.4%,
pediatric residents 27.8%), followed by physical
examination findings (pediatricians 24.4%, family
practitioners 24.2%, pediatric residents 24.1%). Family
history was another important consideration when
referring patients (pediatricians 17%, family practitioners
17.5%, pediatric residents 18.1%).
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Discussion

Studies on chest pain in children have shown that pain is
mostly associated with the musculoskeletal system,
gastrointestinal system, respiratory system; it is
idiopathic or due to psychological causes.>>° Although
the rate of chest pain of cardiac origin is low in children,
it becomes significant due to the anxiety it causes in
parents and children. According to studies, 0.6-1% of
chest pain in children who were admitted to the ER was
of cardiac origin.>'%'? |n our study, the most common
cause of chest pain in children in all physician groups was
the musculoskeletal system (76.7%-86.2%). Pain that was
considered to be of cardiovascular origin was the third
most common cause (39.4%-42.3%). Pediatric patients
with chest pain were most frequently referred to
pediatric cardiology outpatient clinics; the rate of referral
increased in parallel with the level of training in the field
of pediatrics. This may be due to the fact that pediatric
outpatient clinics evaluate patients with more complex
pathologies. Additionally, in our country, the lack of
standardized algorithms that physicians can apply in the
national database on this subject may be a reason for
more referrals to the pediatric cardiology outpatient
clinic.

In recent years, news about sudden death in athletes has
aroused concern and anxiety both in parents and
physicians. Family history of early myocardial infarction
in a child with chest pain is a concern both for parents
and physicians. In this study, family history of early Ml
was found to be the most important driver for
pediatricians and pediatric residents for referring the
patients to pediatric cardiology outpatient clinics (95.3%
and 93% respectively).

Physical examination and laboratory findings provide
important information for determining the important
causes of chest pain in outpatient clinics and emergency
departments. Cyanosis and murmur are two important
findings that suggest a cardiac etiology. In our study,
cyanosis was the most important factor (95.2%) for
family practitioners for referring patients to cardiac
evaluation. For the same group, the second was
murmur (93.1%). Among laboratory findings, abnormal
ECG findings were the most important reason for
referral, followed by elevated troponin | and abnormal
telecardiography. Variation in pain intensity based on
the position of the body and fever were factors that led
the physicians away from considering the chest pain to
be of cardiac origin.

ECG, troponin T/I, and chest X-ray were the most
common tools used for diagnosis. Family practitioners
had lower levels of access to all diagnostic tools
compared to the other groups. When the groups were
compared, it was seen that pediatricians used chest X-
rays less frequently than others. Telecardiography was
low in all groups, especially in family practitioners.
Based on these findings, we believe that increasing
laboratory support for family practitioners can both
reduce the workload in pediatric cardiology outpatient
clinics and allow physicians to evaluate their patients
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holistically. Designing training programs on interpreting
telecardiography for all physician groups may allow this
diagnostic tool to be used more widely and contribute
to the early diagnosis of cardiac pathologies. The
percentage of those who could interpret the ECG, which
is the most frequently used tool for diagnosis, was low in
all groups. These rates were slightly higher in the
evaluation of arrhythmia (pediatricians 28.1%, family
practitioners 22.5%, pediatric residents 43.1%). Based on
these data, we believe that systematic and regular ECG
trainings for all physicians will increase the quality of
health care services for the patients and reduce
unnecessary referrals to cardiology outpatient clinics.
Patient history provides invaluable information when
assessing chest pain in children. All physicians who
participated in this study attached the highest
importance to patient history when deciding on a
referral.

Conclusion

The data obtained from our study shows that physicians
face certain difficulties when evaluating chest pain in
children and referring their patients to the pediatric
cardiology outpatient clinic due to the lack of applicable
standard guidelines. The rates of evaluating ECG and
using telecardiography for diagnosis were low in all
groups. Providing structured education programs on
these issues can allow for a more holistic evaluation of
the patient and contribute to the earlier diagnosis of
serious pathologies. Family practitioners had lower levels
of access to all diagnostic tools compared to the other
groups. Increasing laboratory support for family
physicians may reduce unnecessary referrals and enable
easier identification of patients requiring further
evaluation.
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Obijective: Although histopathological examination is considered the
gold standard in the diagnosis of psoriasis, it has limited usefulness in
patients with non-classical histopathological and/or clinical
presentations. The aim of this study was to examine the distribution of
classical and non-classical histopathological findings according to
psoriasis subtype, disease duration, disease severity, biopsy site, and
classical/non-classical presentation.

Methods: We retrospectively reviewed the records of 160 patients
with histopathologically confirmed psoriasis. Classical and non-
classical histopathological features were determined according to
dermatopathology textbooks and literature. Patients were categorized
according to disease duration (<12 and >12 months) and disease
severity (Psoriasis Area Severity Index [PASI] <10 and >10) at
presentation, and classical/non-classical presentation (based on
morphology, distribution, nail pitting, and family history).

Results: The most common classical histopathological findings were
regular acanthosis (99.4%), confluent parakeratosis (96.3%), blood
vessels, dilated (93.1%), hyperkeratosis (89.4%), and suprapapapillary
plate thinning (89.4%). The most common non-classical
histopathological findings were superficial perivascular dermal
infiltration (81.3%) and spongiosis (53.8%). Hyperkeratosis (p=0.044)
and intraepidermal lymphocyte accumulation (p=0.042) were more
frequent in patients with a disease duration >12 months. The presence
of Munro microabscess (p=0.010) and stratum basale necrotic
keratinocytes (p=0.031) were observed more frequently in patients
with PASI >10. Significant hyperkeratosis (p=0.024) and suprapapillary
plate thinning (p=0.027) were more common in trunk biopsies
compared to other locations. Spongiosis (p=0.005) and intraepidermal
lymphocytes (p=0.008) were more common in patients with non-
classical clinical presentation.

Conclusion: Non-classical histopathological findings can be observed
in patients with psoriasis. Clinical features should be considered when
evaluating classical/non-classical histopathological findings during
diagnosis.

Amag: Psoriazis hastaliginin tanisinda histopatolojik inceleme altin
standart olarak kabul edilmekle birlikte, klasik olmayan histopatolojik
ve/veya klinik bulgulara sahip hastalarda bu yéntemin kullanimi
sinirhdir. Calismamizda  klasik ve klasik olmayan histopatolojik
bulgularin psoriazisin klinik alt tiplerine, hastalik sliresine, hastaligin
siddetine, biyopsi alinan anatomik bolgeye ve klasik/klasik olmayan
klinik gérinime gore dagiliminin incelenmesi amaglanmistir.

Yoéntem: Histopatolojik olarak Psoriazis tanisi dogrulanmis toplam 160
hastanin kayitlari geriye dontik olarak incelendi. Dermatopatoloji ders
kitaplar ve literatiir verilerine gore klasik ve klasik olmayan
histopatolojik 6zellikler belirlendi. Hastalar, bagvuru anindaki hastalik
suresine (€12 ve >12 ay) ve hastalik siddetine (Psoriazis Alan Siddet
indeksi [PASI] <10 ve >10) ve klasik/klasik olmayan klinik gériiniime
(lezyonlarin morfolojisi ve dagilimi, tirnaklarda pitting varligi ve ailede
psoriazis 0yklsu) gore gruplara ayrildi.

Bulgular: En sik gorilen klasik histopatolojik bulgular dizenli akantoz
(%99,4), konfluent parakeratoz (%96,3), kan damarlarinin genislemesi
(%93,1), hiperkeratoz (%89,4) ve suprapapapiller tabakada incelme
(%89,4) idi. Klasik olmayan histopatolojik bulgular arasinda en sik
yuzeysel perivaskiler dermal infiltrasyon (%81,3) ve spongioz (%53,8)
goruldi. Hastalk stresi 12 ayin Uzerindeki hastalarda hiperkeratoz
(p=0,044) ve intraepidermal lenfosit birikimi (p=0,042) daha sik
goruldi. Munro mikroabsesi (p=0,010) ve stratum bazalede nekrotik
keratinositlerin varligi (p=0,031) PASi degeri 10’nun iizerindeki
hastalarda daha sikti. Govdeden alinan biyopsilerde hiperkeratoz
(p=0,024) ve suprapapiller tabakada incelme (p=0,027) diger
lokalizasyonlara gore daha belirgindi. Klasik olmayan klinik gériinime
sahip hastalarda spongiyoz (p=0,005) ve intraepidermal lenfosit
birikimi (p=0,008) daha fazlaydi.

Sonug: Psoriazis hastalarinda klasik olmayan histopatolojik bulgular
gorilebilmektedir. Tani sirasinda klasik/klasik olmayan histopatolojik
bulgular degerlendirilirken klinik 6zellikler dikkate alinmalidir.
Anahtar Kelimeler: Dermatopatoloji, histopatoloji, psoriazis, tani

k Keywords: Dermatopathology, histopathology, psoriasis, diagnosis
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Introduction

Psoriasis is a chronic, multifactorial skin disease that
affects 2-3% of the global population.*? The diagnosis is
usually made clinically. However, biopsy is needed for an
accurate diagnosis in subtypes such as erythrodermic
psoriasis (EP) and pustular psoriasis (PP), in the eruptive

with scalp,
involvement.?

phase of psoriasis, and in patients

palmoplantar, and intertriginous
Histopathological examination is considered the gold
standard in the diagnosis of psoriasis, although it is
considered a subjective method.*

Characteristic changes seen in psoriatic plaques include:
(i) irregular proliferation and maturation of
keratinocytes, (ii) increased dermal blood vessels, and
(i) inflammatory cell infiltration in the skin.> Classical
histopathological findings in the skin biopsies of mature
psoriatic lesions include regular (psoriasiform) epidermal
hyperplasia, elongation of the rete ridges with a thin
suprapapillary epidermis, dilated vessels in the upper
dermis, and hyperkeratosis with parakeratotic mounds.®
However, regardless of the histopathological features
described, it has been noted there is no completely
characteristic  microscopic  architecture even in
untreated, clinically active psoriatic lesions.” Moreover,
psoriasis is a dynamic process and its histopathological
features may vary according to disease duration and
lesion location.'? Establishing a pathological diagnosis of
psoriasis is challenging in patients with non-classical
features.>®

This study aimed to investigate the distribution of
classical/non-classical histopathological findings in
psoriasis patients according to 1) psoriasis subtype, 2)
disease duration, 3) disease severity, 4) the anatomical
site of biopsy, and 5) classical/non-classical clinical

presentation.

Methods

We retrospectively analyzed data from 160 patients
diagnosed with psoriasis through histopathological
examination at our clinic between 2017 and 2023.
Patients who had not discontinued all topical and
systemic dermatological treatments one month prior to
biopsy were excluded. Ethical approval for the study was
obtained from the Trakya University, Faculty of Medicine,
Non-Interventional Scientific Research Ethics Committee
(approval date/number: 09.10.2023/335).

Histopathologically classical and non-classical findings
were determined by reviewing dermatopathology
textbooks and relevant primary literature.>%° Biopsy
specimens stained with hematoxylin and eosin were re-
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examined according to the histopathological criteria by
two pathologists from the pathology department of
Trakya University, Faculty of Medicine who were
experienced in dermatopathology.

The (age,
characteristics (psoriasis subtypes, disease duration,

sociodemographic gender) and clinical
lesion morphology and distribution, family history, and
fingernail pitting) of the patients participating in the
study were recorded retrospectively from electronic
medical records. Psoriasis subtypes were classified as
(PV), (PPPP),

palmoplantar psoriasis, generalized PP (GPP), guttate

psoriasis  vulgaris palmoplantar PP
psoriasis, and EP. The PPPP category included patients
with vesiculo-pustular lesions involving the palms and
soles of the feet, while the palmoplantar psoriasis
category included patients with well-circumscribed
erythematous keratotic plaques but few pustular
formations.!

To enable a comparison with the literature data and
identify histopathological data in early-onset psoriasis,
disease duration was classified as <12 or >12 months and
as <1 or >1 month.?? Except for those with PPPP and
palmoplantar psoriasis, we retrospectively reviewed all
patients’ Psoriasis Area Severity Index (PASI) scores,
which are used to measure the severity of psoriasis.
According to PASI scores calculated at the time of biopsy,
the patients were divided into two groups as PASI <10 or
PASI>10.13

categorized as trunk, lower extremities, palmoplantar,

The anatomical regions biopsied were
upper extremities and scalp.

The clinical manifestations of psoriasis patients were
classified as classical and non-classical feature using the
criteria specified by Chau et al. as a reference.’® In
addition to

distribution, the presence of nail pitting (10 or more on a

classical morphology and/or classical
nail)** and/or a history of psoriasis in a first-degree
relative were evaluated. Patients who met at least two
diagnostic criteria were regarded as having the classical

features.

Statistical Analysis

The data were statistically analyzed using IBM SPSS
version 26 software. Pearson’s chi-square and Fisher’s
exact test were used for comparisons of categorical
variables between the groups. P < 0.05 was considered
statistically significant.

Results

A total of 160 biopsy sections from 160 patients were
included in this study. The sociodemographic and clinical
characteristics of the patients are summarized in Table 1.
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Table 1. Demographic and clinical characteristics of the study
sample (n=160)

n (%)

Age, years, meantSD (range) 44.34+14.52 (18-75)
Gender, n (%)

Female 93 (58.1)

Male 67 (41.9)
Psoriasis subtype, n (%)

Psoriasis vulgaris 112 (70)

PPPP 25 (15.6)

Palmoplantar psoriasis 8(5.0)

Generalized PP 6(3.8)

Guttate psoriasis 5(3.1)

Erythrodermic psoriasis 4 (2.5)
Disease Duration (months), n (%)

>12 93 (58.1)

<12 67 (41.9)

MeanSD (Min-Max)
PASI, n=112 (%)

PASI <10

PASI >10
MeanSD (Min-Max)

Clinical diagnostic criteria, n (%)

65.85+92.07 (1-480)

82 (73.2)
39 (34.8)
8.4+8.03 (0.1-43.4)

Classic morphology* 102 (63.8)
Classic distribution® 86 (53.8)
Nail pitting* 22 (13.8)
Family history of psoriasis® 38(23.7)
Classic features 96 (60)

Non-classic features 64 (40)

Anatomical site of biopsy, n (%)

Trunk 42 (26.3)
Lower extremity 41 (25.6)
Palmoplantar 31 (19.4)
Upper extremity 28 (17.5)
Scalp 18 (11.3)

SD: Standard deviation, Min: Minimum, Max: Maximum, PPPP:
Palmoplantar pustular psoriasis, PP: Pustular psoriasis, PASI:
Psoriasis Area Severity Index.

* Classical morphology was defined as well-demarcated
erythematous papules and plaques accompanied by silvery
micaceous scales.®

T Classical distribution was defined as scalp, elbows, knees, or
gluteal region involvement in psoriasis vulgaris and as
palmoplantar region involvement in palmoplantar pustular
psoriasis and palmoplantar psoriasis.?

¥ A nail with 10 or more pits was considered positive.13

§ History of psoriasis in a first-degree relative was considered

positive family history.?
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The mean age of the patients was 44.34 years (range: 18-
75 years). Women accounted for 58.1% (n=93) of the
study group. Lesion duration was less than <12 months in
67 patients (41.9%) and <1 month in 8 patients. Classical
morphology and classical distribution were observed in
63.8% (n=102) and 53.8% (n=86) of the patients,
respectively.

The most common classical histopathological findings
were regular acanthosis (99.4%), confluent parakeratosis
(96.3%), blood vessels, dilated (93.1%), hyperkeratosis
(89.4%), suprapapillary plate thinning (89.4%), thick-
walled vessels (83.8%), and hypogranulosis (78.8%).
Among the non-classical histopathologic features, the
most common were superficial perivascular dermal
infiltration (81.3%), spongiosis (53.8%), and the presence
of intraepidermal lymphocytic cells (51.3%) (Table 2).
Spongiform pustule of Kogoj was more common in PPPP
and GPP patients than in other psoriasis subtypes (64%
and 66.7%, respectively). A higher proportion of PPPP
patients had intraepidermal neutrophil accumulation
(44%). All GPP patients (n=6, 100%) exhibited an
increased number of dermal blood vessels, papillary
oedema and superficial perivascular dermal infiltration.
Among the classical histopathological findings in
palmoplantar psoriasis patients, hyperkeratosis and
associated vascular pathologies (dermal papillae capillary
ectasia, blood vessels, dilated, increased number of
vessels, thick-walled vessels) were detected at a rate of
100% (n=8). Irregular acanthosis, stratum basale necrotic
keratinocytes, and spongiosis were detected in 100%
(n=4) of patients with EP (Table 3).

When the distribution of classical and non-classical
histopathological findings was examined according to
disease duration, hyperkeratosis and intraepidermal
lymphocyte accumulation were more common in
patients with disease duration longer than 12 months
(p=0.044 and p=0.042, respectively) (Table 4). Dilated
blood vessels, papillary edema, and dermal neutrophils
were statistically more frequent in patients with a
disease duration of less than < 1 month (p=0.031,
p=0.011, and p=0.011, respectively) (Table 5).

Analysis of changes in histopathological findings
according to disease severity revealed that the presence
of Munro microabscess (p=0.010), papillary oedema
(p=0.014), stratum basale necrotic keratinocytes
(p=0.031) were higher in patients with PASI >10 (Table 6).
In terms of the distribution of histopathological findings
according to biopsy site, we determined that spongiform
pustule of Kogoj, intraepidermal neutrophils, and
vacuolar changes in the basement membrane were more
common in biopsies of the palmoplantar region (p=0.003,

p=0.002, and p=0.021, respectively). Hyperkeratosis and
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suprapapillary plate thinning were more common in
trunk biopsies (p=0.024 and p=0.027, respectively) (Table
7).

Table 2. Distribution of histopathological findings in psoriasis
patients (n=160)

n %

Classical histopathologic features
Hyperkeratosis 143 89.4
Confluent Parakeratosis 154 96.3
Hypogranulosis 126 78.8
Munro microabscess 50 313
Spongiform pustule of Kogoj 51 31.9
Regular acanthosis 159 99.4
Club-shaped rete ridges 101 63.1
Dermal papillae capillary ectasia 126 78.8
Suprapapillary plate thinning 143 89.4
Blood vessels, dilated 149 93.1
Increased number of the vessels 109 68.1
Thick-walled vessels 134 83.8
Papillary oedema 10 6.3
Non-classical histopathologic features
Irregular acanthosis 35 21.9
Hypergranulosis 6 3.8
Compact orthokeratosis 9 5.6
Stratum spinosum necrotic keratinocytes 2 13
Stratum basale necrotic keratinocytes 10 6.3
Spongiosis 86 53.8
intraepidermal cells

Lymphocytes 82 51.3

Neutrrophils 27 16.9

Eosinophilis 2 1.3
Neutrophilic spongiosis 6 3.8
Vacuolar change in basement membrane 3 1.9
Dermal infiltration

Erythrocyte extravasation 1 0.6

Eosinophils 3 1.9

Neutrophils 11 6.9

Lymphocytes 1 0.6

Deep perivascular 6 3.8

Superficial perivascular 130 81.3
Papillary dermal fibrosis 2 1.3

When the histopathological findings of patients with non-
classical presentation were evaluated, it was found that
spongiosis and intraepidermal lymphocytes were more
common than in patients with the classical presentation
(p=0.005 and p=0.008, respectively) (Table 8).
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Discussion

Psoriasis occurs equally in men and women.!> However,
because psoriasis in men has a more severe course and is
more likely to require systemic treatment, male
predominance has been mentioned in recent studies.® In
our study, women were predominant. This may be
because psoriasis has a greater impact on quality of life
in women than men, leading them to present to the
dermatology outpatient clinic more frequently'®’, and
most of the patients in our study have mild PASI scores
(210 in 59.4% of patients).

The most common and easily recognized subtype of
psoriasis is chronic plaques or PV.'® PPPP is a variant that
affect 11-39%

palmoplantar psoriasis accounts for 3-4% of all cases.?®

can of psoriasis patients,’® while
Although our findings are generally consistent with the
literature, the rate of palmoplantar psoriasis was found
to be higher. This may be because palmoplantar psoriasis
is difficult to distinguish from contact dermatitis due to
both clinical presentation and location, and therefore
skin biopsy is more necessary during diagnosis.*

Nail pitting is a common nail finding in psoriasis, reported
atarate of 37% in a study by Singh.2! This rate was similar
to that observed in our study. It has been shown that
approximately 30% of psoriasis patients have a first-
degree relative with a history of psoriasis and that this is
associated with early-onset psoriasis (before the age of
40).2%2 In our study, 22% of the patients had a positive
family history. The fact that the mean age of the patients
participating in the study was 44.34 years and patients
under the age of 18 were not included in the study may
have led to the lower rate of family history positivity.
Consistent with the literature, our study found that
acanthosis and parakeratosis were among the most
frequently occurring histopathological changes in the
epidermis of patients with psoriasis. Studies have
reported that the histopathological finding of Munro
microabscess is more common than spongiform pustule
of Kogoj.21%2* |n our study, both were observed at similar
rates. This may be due to the higher proportion of PPPP
patients in our study compared to other studies.?*°
Appukkuttan et al. reported that lymphocytes were the
most common dermal infiltrating cells, similar to our
findings.? Song et al. detected a prominence of dermal
neutrophils and noted that they were seen in biopsies of
early psoriasis lesions.® In our study, the majority of early
psoriasis patients (disease duration <1 month) had a
dominant dermal neutrophil population. This may be
explained by the autoinflammation process that is
prevalent in early psoriasis lesions.!?
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Tablo 3. Histopathological findings in various clinical subtypes of psoriasis

Psoriasis subtype
PV PPPP Palm0|:.>la|:|tar GPP Gutt.atfa Erythro.de.rmic
er12) ez PR (g peorasks peorsss
Classical histopathologic features
Hyperkeratosis 101 (90.2) 22 (88) 8 (100) 4 (66.7) 4 (80) 4 (100)
Confluent Parakeratosis 111 (99.1) 23 (92) 7 (87.5) 5(83.3) 4 (80) 4 (100)
Hypogranulosis 93 (83) 19 (76) 5(62.5) 3 (50) 2 (40) 4 (100)
Munro microabscess 34 (30.4) 10 (40) 1(12.5) 2(33.3) 2 (40) 1(25)
Spongiform pustule of Kogoj 25 (22.3) 16 (64) 3(37.5) 4 (66.7) 1(20) 2 (50)
Regular acanthosis 112 (100) 25(100) 8(100) 6 (100) 5(100) 4 (100)
Club-shaped rete ridges 69 (61.6) 17 (68) 7 (87.5) 3(50) 3(60) 2 (50)
Dermal papilla capillary ectasia 88 (78.6) 21 (84) 8(100) 4 (66.7) 3(60) 2 (50)
Suprapapillary plate thinning 102 (91.1) 21 (84) 7 (87.5) 5(83.3) 5(100) 3(75)
Blood vessels, dilated 106 (94.6) 22 (88) 8(100) 5(83.3) 4 (80) 4 (100)
Increased number of the vessels 73 (65.2) 17 (68) 8(100) 6 (100) 2 (40) 3(75)
Thick-walled vessels 95 (84.8) 22 (88) 8 (100) 5(83.3) 2 (40) 2 (50)
Papillary oedema 0(0) 0(0) 0(0) 6 (100) 0(0) 4 (100)
Non-classical histopathologic features
Irregular acanthosis 22 (19.6) 6 (24) 1(12.5) 2(33.3) 0(0) 4 (100)
Hypergranulosis 3(2.7) 2(8) 0(0) 0(0) 1(20) 0(0)
Compact orthokeratosis 4(3.6) 5(20) 0(0) 0(0) 0(0) 0(0)
Stratum spinosum necrotic keratinocytes 0(0) 2(8) 0(0) 0(0) 0(0) 0 (0)
Stratum basale necrotic keratinocytes 5(4.5) 1(4) 0(0) 0(0) 0(0) 4 (100)
Spongiosis 54 (48.2) 17 (68) 5(62.5) 4 (66.7) 2 (40) 4 (100)
Intraepidermal cells
Lymphocytes 55(49.1) 12 (48) 6 (75) 3 (50) 2 (40) 4 (100)
Neutrrophils 13 (11.6)  11(44) 2(25) 1(16.7) 0(0) 0(0)
Eosinophilis 1(0.9) 0(0) 0(0) 1(16.7) 0(0) 0(0)
Neutrophilic spongiosis 5(4.5) 0(0) 0(0) 0(0) 0(0) 1(25)
Vacuolar change in basement membrane 0(0) 3(12) 0(0) 0(0) 0(0) 0(0)
Dermal infiltration
Erythrocyte extravasation 1(0.9) 0(0) 0(0) 0(0) 0(0) 0(0)
Eosinophils 1(0.9) 0 (0) 0(0) 2(33.3) 0(0) 0(0)
Neutrophils 6 (5.4) 1(4) 0(0) 3 (50) 0(0) 1(25)
Lymphocytes 1(0.9) 0(0) 0(0) 0(0) 0(0) 0(0)
Deep perivascular 4(3.6) 2(8) 0(0) 0(0) 0(0) 0(0)
Superficial perivascular 95 (84.8) 19 (76) 3(37.5) 6 (100) 4 (80) 3(75)
Papillary dermal fibrosis 2(1.8) 0(0) 0(0) 0(0) 0(0) 0(0)

PV: Psoriasis vulgaris, PPPP: Palmoplantar pustular psoriasis, GPP: Generalized pustular psoriasis.
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Table 4. Distribution of classical and non-classical histopathological findings according to disease duration

Disease Duration (months)

<12 >12 X2 P value*
(n=67) (n=93)

Classical histopathologic features
Hyperkeratosis 56 (83.6) 87 (93.5) 4.07 0.044
Confluent Parakeratosis 62 (92.5) 92 (98.9) 4402.00 0.083
Hypogranulosis 49 (73.1) 77 (82.8) 2172.00 0.141
Munro microabscess 23 (34.3) 27 (29) 0.51 0.476
Spongiform pustule of Kogoj 24 (35.8) 27 (29) 0.83 0.363
Regular acanthosis 67 (100) 92 (98.9) 0.73 1.000
Club-shaped rete ridges 42 (62.7) 59 (63.4) 0.01 0.922
Dermal papillae capillary ectasia 52 (77.6) 74 (79.6) 0.09 0.765
Suprapapillary plate thinning 59 (88.1) 84 (90.3) 0.21 0.647
Blood vessels, dilated 61 (91) 88 (94.6) 0.779 0.528
Increased number of the vessels 43 (64.2) 66 (71) 0.83 0.363
Thick-walled vessels 57 (85.1) 77 (82.8) 0.15 0.700
Papillary oedema 8(11.9) 2(2.2) 3467.000 0.096
Non-classical histopathologic features
Irregular acanthosis 13 (19.4) 22 (23.7) 0.41 0.521
Hypergranulosis 3(4.5) 3(3.2) 0.17 0.695
Compact orthokeratosis 4 (6) 5(5.4) 0.03 1.000
Stratum spinosum necrotic keratinocytes 1(1.5) 1(1.1) 0.06 1.000
Stratum basale necrotic keratinocytes 8(11.9) 2(2.2) 6370.00 0.018
Spongiosis 42 (62.7) 44 (47.3) 3703.00 0.054
Intraepidermal cells

Lymphocytes 28 (41.8) 54 (58.1) 4.128 0.042

Neutrrophils 13 (19.4) 14 (15.0) 0.088 0.767

Eosinophilis 1(1.5) 1(1.1) 0.06 1.000
Neutrophilic spongiosis 3(4.5) 3(3.2) 0.17 0.695
Vacuolar change in basement membrane 3(4.5) -(-) 4244.00 0.072
Dermal infiltration

Erythrocyte extravasation 0(0) 1(1.1) 0.73 1.000

Eosinophils 1(1.5) 2(2.2) 0.09 1.000

Neutrophils 6 (9) 5(5.4) 0.78 0.528

Lymphocytes 0(0) 1(1.1) 0.73 1.000

Deep perivascular 3(4.5) 3(3.2) 0.17 0.695

Superficial perivascular 64 (95.5) 66 (71) 5.30 0.021
Papillary dermal fibrosis 1(1.5) 1(1.1) 0.06 1.000

*Pearson chi-Square, Fisher’s exact test. Bold values denote statistical significance at the p <0.05 level.
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Tablo 5. Change of histopathological findings depending on whether the disease duration is less than 1 month or not

Disease Duration (months)

<1 >1 X2 P value®
(n=8) (n=152)

Classical histopathologic features
Hyperkeratosis 5(62.5) 138 (90.8) 6405.00 0.040
Confluent Parakeratosis 7 (87.5) 147 (96.7) 1786.00 0.269
Hypogranulosis 5(62.5) 121 (79.6) 1329.00 0.368
Munro microabscess 4 (50) 46 (30.3) 1378.00 0.258
Spongiform pustule of Kogoj 3(37.5) 48 (31.6) 0.12 0.710
Regular acanthosis 8(100) 151 (99.3) 0.05 1.000
Club-shaped rete ridges 6 (75) 95 (62.5) 0.51 0.711
Dermal papilla capillary ectasia 7 (87.5) 119 (78.3) 0.39 1.000
Suprapapillary plate thinning 6 (75) 137 (90.1) 1832.00 0.203
Blood vessels, dilated 8(100) 141 (91.5) 5.061 0.031
Increased number of the vessels 8(100) 101 (66.4) 3940.00 0.056
Thick-walled vessels 7 (87.5) 127 (83.6) 0.09 1.000
Papillary oedema 4 (25) 8(5.3) 12.336 0.011
Non-classical histopathologic features
Irregular acanthosis 2 (25) 33 (21.7) 0.05 1.000
Hypergranulosis 0(0) 6 (3.9) 0.33 1.000
Compact orthokeratosis 0(0) 9(5.9) 0.50 1.000
Stratum spinosum necrotic keratinocytes 0(0) 2(1.3) 0.11 1.000
Stratum basale necrotic keratinocytes 1(12.5) 9(5.9) 0.56 0.410
Spongiosis 6 (75) 80 (52.6) 1530.00 0.288
Intraepidermal cells

Lymphocytes 5(62.5) 77 (50.7) 0.43 0.720

Neutrrophils 2 (25) 25 (16.4) 0.05 1.000

Eosinophilis 1(12.5) 1(0.7) 8634.00 0.098
Neutrophilic spongiosis 0(0) 6(3.9) 0.33 1.000
Vacuolar change in basement membrane 0(0) 3(2) 0.16 1.000
Dermal infiltration

Erythrocyte extravasation 0(0) 1(0.7) 0.05 1.000

Eosinophils 1(12.5) 2(1.3) 5167.00 0.143

Neutrophils 3(37.5) 8(5.3) 12336.00 0.011

Lymphocytes 0(0) 1(0.7) 0.39 1.000

Deep perivascular 0(0) 6 (3.9) 0.33 1.000

Superficial perivascular 8(100) 122 (80.3) 1067.00 0.599
Papillary dermal fibrosis 0(0) 2(1.3) 0.11 1.000

*Pearson chi-Square, Fisher’s exact test. Bold values denote statistical significance at the p <0.05 level.
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Table 6. Distribution of histopathological findings according to PASI scores (n=121)

PASI
PASI 10 < PASI 10 > X Pvalue®

Classical histopathologic features
Hyperkeratosis 73 (89) 36 (92.3) 0.319 0.750
Confluent Parakeratosis 80 (97.6) 39 (100) 0.967 1.000
Hypogranulosis 65 (79.3) 34 (87.2) 1.112 0.292
Munro microabscess 19 (23.2) 18 (46.2) 6.577 0.010
Spongiform pustule of Kogoj 17 (20.7) 11(28.2) 0.830 0.362
Regular acanthosis 82 (100) 38(97.4) 2.120 0.322
Club-shaped rete ridges 49 (59.8) 25 (64.1) 0.210 0.647
Dermal papillae capillary ectasia 61 (74.4) 32(82.1) 0.872 0.350
Suprapapillary plate thinning 75 (91.5) 35(89.7) 0.095 0.745
Blood vessels, dilated 77 (93.9) 37 (94.9) 0.046 1.000
Increased number of the vessels 50 (61) 28 (71.8) 1.351 0.245
Thick-walled vessels 69 (84.1) 30 (76.9) 0.927 0.336
Papillary oedema 2(2.4) 6 (15.4) 7.174 0.014
Non-classical histopathologic features
Irregular acanthosis 14 (17.1) 12 (30.8) 2.939 0.086
Hypergranulosis 3(3.7) 1(2.6) 0.099 1.000
Compact orthokeratosis 3(3.7) 1(2.6) 0.099 1.000
Stratum spinosum necrotic keratinocytes - - - -
Stratum basale necrotic keratinocytes 3(3.7) 6 (15.4) 5.278 0.031
Spongiosis 39 (47.6) 21(53.8) 0.418 0.518
Intraepidermal cells

Lymphocytes 38 (46.3) 23 (59) 1.687 0.194

Neutrrophils 7 (8.5) 8(20.5) 3.491 0.079

Eosinophilis 1(1.2) 0(0) 0.480 1.000
Neutrophilic spongiosis 2(2.4) 4(10.3) 3.427 0.084
Vacuolar change in basement membrane - - - -
Dermal infiltration

Erythrocyte extravasation 1(1.2) 0(0) 0.480 1.000

Eosinophils 1(1.2) 0(0) 0.480 1.000

Neutrophils 5(6.1) 2(5.1) 0.046 1.000

Lymphocytes 0(0) 1(2.6) 2.120 0.322

Deep perivascular 2(2.4) 2(5.1) 0.598 0.593

Superficial perivascular 68 (82.9) 34 (87.2) 0.361 0.548
Papillary dermal fibrosis 2(2.4) 0(0) 0.967 1.000

PASI: Psoriasis Area Severity Index. *Pearson chi-Square, Fisher’s exact test. Bold values denote statistical significance at the p <0.05
level.
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Table 7. Classical and non-classical histopathological findings according to the anatomical site of the biopsy

Anatomic site of biopsy

Lower

Trunk extremity Palmoplantar ::t':::nity Scalp X2 P value”
(n=42) (n=41) (n=31) (n=28) (n=18)
Classical histopathologic features
Hyperkeratosis 42 (100) 36 (87.8) 28 (90.3) 22 (78.6) 15 (83.3) 10.098 0.024
Confluent Parakeratosis 40 (95.2) 41 (100) 29 (93.5) 26(92.9)  18(100) 3.786 0372
Hypogranulosis 31(73.8) 36 (87.8) 21 (67.7) 22 (78.6) 16 (88.9) 5.793 0.209
Munro microabscess 16 (38.1) 12 (29.3) 10 (32.3) 10 (35.7) 2(11.1) 4663 0.324
Spongiform pustule of Kogoj 12 (28.6) 11 (26.8) 19 (61.3) 6(21.4) 3(16.7) 16.369 0.003
Regular acanthosis 42 (100) 40 (97.6) 31 (100) 26 (92.9) 18 (100) 3.665  0.740
Club-shaped rete ridges 27 (64.3) 23(56.1)  22(71) 17 (60.7) 12(66.7) 1.880 0.758
Dermal papillae capillary ectasia 33(78.6) 29 (70.7) 27 (87.1) 21 (75) 16 (88.9) 4.002 0.405
Suprapapillary plate thinning 41 (97.6) 33 (80.5) 27 (87.1) 25 (89.3) 17 (94.4) 10.120 0.027
Blood vessels, dilated 40 (95.2) 40 (97.6) 29 (93.5) 17 (60.7) 16 (88.9) 4.414  0.320
Increased number of the vessels 32(76.2) 27 (65.9) 22 (71) 19 (67.9) 9 (50) 4.195 0.380
Thick-walled vessels 34 (81) 33(80.5)  28(90.3) 22(78.6)  17(94.4)  3.478 0.483
Papillary edema 7(16.7) 1(2.4) 1(3.2) 1(3.6) 0(0) 7.504  0.061
Non-classical histopathologic
features
Irregular acanthosis 12 (28.6) 8 (19.5) 6(19.4) 4(14.3) 5(27.8) 2.647 0.624
Hypergranulosis 1(2.4) 2(4.9) 1(3.2) 2(7.1) 0(0) 1.825  0.835
Compact orthokeratosis 2 (4.8) 1(2.4) 5(16.1) 1(3.6) 0(0) 5.957 0.132
stratum spinosum necrotic 0(0) 0(0) 2 (6.5) 0(0) 0(0) 4812  0.083
keratinocytes
Stratum basale necrotic 6(14.3) 124) 1(3.2) 1(36)  1(56) 4999  0.247
keratinocytes
Spongiosis 22 (52.4) 19 (46.3) 20 (64.5) 15(53.6)  10(55.6)  2.406  0.661
Intraepidermal cells
Lymphocytes 21 (50) 20(48.8) 17 (54.8) 14 (50) 10 (55.6)  0.437 0.979
Neutrrophils 9(21.4) 1(2.4) 11 (35.5) 5(17.9) 1(5.6) 16.226  0.002
Eosinophilis 1(2.4) 0(0) 0(0) 1(3.6) 0(0) 2956  0.658
Neutrophilic spongiosis 3(7.1) 2(4.9) 0(0) 0(0) 1(5.6) 3.560 0.441
\r:]aec:]zlfarncehange in basement 0(0) 0(0) 3(9.7) 0(0) 0(0) 6.606  0.021
Dermal infiltration
Erythrocyte extravasation 0(0) 0(0) 0 (0) 0(0) 1(5.6) 5311 0.111
Eosinophils 1(2.4) 2(4.9) 0(0) 0(0) 0(0) 2534  0.691
Neutrophils 5(11.9) 3(7.3) 1(3.2) 2(7.1) 0(0) 2.962 0.554
Lymphocytes 0(0) 1(2.4) 0(0) 0(0) 0(0) 3.665 0.740
Deep perivascular 1(2.4) 1(2.4) 1(3.2) 1(3.6) 2(11.1) 2.961 0.554
Superficial perivascular 37 (88.1) 35(85.4) 22 (71) 24 (85.7) 12 (66.7) 6.434 0.164
Papillary dermal fibrosis 0(0) 0(0) 0(0) 1(3.6) 1(5.6) 4651 0.121

*Pearson chi-square. Bold values denote statistical significance at the p < 0.05 level.
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Table 8. Distribution of histopathological findings according to classical/non-classical features classification

Classical feature Non-classical feature

(n=96) (n=64) P value*
Classical histopathologic features
Hyperkeratosis 87 (90.6) 56 (87.5) 0.395 0.530
Confluent Parakeratosis 94 (97.9) 60 (93.8) 1.847 0.219
Hypogranulosis 76 (79.2) 50 (78.1) 0.025 0.875
Munro microabscess 28 (29.2) 22 (34.4) 0.485 0.486
Spongiform pustule of Kogoj 27 (28.1) 24 (37.5) 1.554 0.213
Regular acanthosis 95 (99) 64 (100) 0.671 1.000
Club-shaped rete ridges 62 (64.6) 39 (60.9) 0.219 0.640
Dermal papillae capillary ectasia 78 (81.3) 48 (75) 0.896 0.344
Suprapapillary plate thinning 84 (87.5) 59 (92.2) 0.889 0.346
Blood vessels. dilated 91 (94.8) 58 (90.6) 1.041 0.350
Increased number of the vessels 66 (68.8) 43 (67.2) 0.043 0.835
Thick-walled vessels 76 (79.2) 58 (90.6) 3.705 0.054
Papillary oedema 3(3.1) 7 (10.9) 4.000 0.091
Non-classical histopathologic features
Irregular acanthosis 18 (18.8) 17 (26.6) 1.371 0.242
Hypergranulosis 2(2.1) 4(6.3) 1.847 0.219
Compact orthokeratosis 5(5.2) 4(6.3) 0.078 1.000
Stratum spinosum necrotic keratinocytes 1(1) 1(1.6) 0.084 1.000
Stratum basale necrotic keratinocytes 3(3.1) 7 (10.9) 4.000 0.091
Spongiosis 18 (18.8) 46 (71.8) 7.748 0.005
Intraepidermal cells
Lymphocytes 66 (68.8) 16 (25) 1.839 0.008
Neutrrophils 14 (14.6) 13 (20.3) 0.899 0.343
Eosinophilis 2(2.1) 0(0) 1.350 0.517
Neutrophilic spongiosis 4(4.2) 2(3.1) 0.115 1.000
Vacuolar change in basement membrane 1(1) 2(3.1) 0.906 0.564
Dermal infiltration
Erythrocyte extravasation 1(1) 0(0) 0.671 1.000
Eosinophils 0(0) 3(4.7) 4.586 0.062
Neutrophils 5(5.2) 6(9.4) 1.041 0.350
Lymphocytes 1(1) 0(0) 0.671 1.000
Deep perivascular 2(2.1) 4(6.3) 1.847 0.219
Superficial perivascular 78 (81.3) 52 (81.3) 0.000 1.000
Papillary dermal fibrosis 2(2.1) 0(0) 1.350 0.517

*Pearson chi-Square, Fisher’s exact test. Bold values denote statistical significance at the p <0.05 level.
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In a study by Fiille et al., intraepidermal eosinophilia was
observed at a rate of 2.6% (n=2), eosinophilic spongiosis
at 1.3% (n=1), and dermal eosinophilia at 21.3% (n=16).3
Chau et al. reported the frequency of eosinophilic
spongiosis and dermal eosinophilia as 4.6% and 25.4%,
respectively.’® In our study, the rate of intraepidermal
eosinophilia was 1.3% (n=2) and that of dermal
1.9% (n=3),
spongiosis was not observed in any patient. Pathology

eosinophilia was while eosinophilic
textbooks and primary sources state that eosinophils are
typically rare or absent in psoriasis patients.?® Chau et al.
considered that their higher levels of eosinophilia may be
attributable to the presence of coexisting contact
dermatitis or atopic dermatitis in the psoriasis lesions of
their patients.°

Histopathological findings in patients with GPP include
the classic histopathological findings (hyperkeratosis,
confluent parakeratosis and regular acanthosis) that
accompany spongiform pustule of Kogoj.?’ In contrast to
PV, papillary oedema and superficial perivascular dermal
infiltration are more common.?
that the
spongiform pustule of Kogoj was more common in GPP

In our study, we

observed histopathological finding of
patients, while an increased number of dermal blood
vessels, papillary edema, and superficial perivascular
dermal infiltration were observed in all patients.

Palmoplantar psoriasis is often accompanied by fissures
and hyperkeratosis, making it difficult to differentiate

from contact dermatitis.! Aydin et al. emphasized that

focal  parakeratosis and associated moderate
hyperkeratosis are important in the diagnosis of
palmoplantar psoriasis.?? In addition, dilated and

tortuous capillaries are not seen in contact dermatitis.!
Although there was no control group in our study, we
believe that because hyperkeratosis, orthokeratosis, and
vascular changes are more common in palmoplantar
psoriasis compared to other psoriasis subtypes, these
findings will be especially helpful in the diagnosis of
palmoplantar psoriasis.

In EP, Munro microabscesses and parakeratosis are not
histopathologically evident because highly accelerated
cell turnover causes loss of the stratum corneum layer.>?®
In addition to other non-classical histopathological
findings, apoptotic keratinocytes are also seen in EP.?
Recently, it has been emphasized that necrotic
keratinocytes can be seen in psoriasis and are mostly
located in the upper epidermis. However, psoriasis
subtyping was not performed in this study.® During
erythrodermic drug eruptions, the epidermis shows
vacuolar alteration and necrotic keratinocytes at all levels
of the epidermis.3! Although we noted no drug-

associated EP in our retrospective data analysis, it is
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noteworthy that stratum basale necrotic keratinocytes
were observed in our EP patients.

Psoriatic histopathological changes in the dermis precede
histopathological changes in the epidermis. The earliest
histopathological changes include dilated vessels in the
papillary dermis and congestion with mild perivascular
lymphocytic infiltration.?>3? In  our study, early
histopathological findings were pronounced in lesions
with a short duration. However, the histopathological
findings of early psoriasis are nonspecific.3? In addition,
patients’ clinical characteristics should be known in order
to better evaluate these histopathological findings,
the

accompanying epidermal changes are seen in well-

because classical histopathological findings
established lesions.! Although there are no clear data on
in the

literature, Fanoni et al. described patients with early

early psoriasis lesions and lesion duration
psoriasis as presenting with papular lesions or actively
emerging pustular/papulopustular lesions.?? However,
the retrospective nature of our study resulted in data
loss, and the characteristics defined by Fanoni et al. could
not be evaluated.

It has been reported in the literature that there is no
correlation between histopathological findings and PASI
scores.3¥3* In their quantitative computer-aided study,
Kim et al. observed a relationship between
histopathological findings and the three components of
the  PASI

desquamation).®® In our study, stratum basale necrotic

score  (erythema, thickness, and
keratinocytes were observed at higher rates only in
patients with high PASI values. The fact that this
histopathological finding is mostly seen in patients with
EP may be related to the higher PASI scores in this group.
In order to more clearly evaluate the relationship
between PASI and histopathological findings, we think it
would be more appropriate to determine PASI
component scores separately and calculate PASI scores
at the lesion level.

Similar to the study by Chau et al., the lower extremities
and trunk were among the most commonly biopsied
anatomical regions in our study.!® The list of differential
diagnoses for psoriasis is long and includes inflammatory,
infectious, and neoplastic diseases with papulosquamous
lesions.® These diseases are mostly localized to the limbs
and trunk.3® As clinicians have difficulty in the differential
diagnosis of psoriasis lesions on the lower extremity and
trunk, more biopsies are needed for lesions located in
these regions.

Patients with PP exhibit intraepidermal pustules at
various stages of development.! The histopathologic
features in acute PP differ from those seen in PV because
neutrophil exocytosis occurs before the typical epidermal
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hyperplastic changes take place.?* In our study, these
histopathological findings were more frequent in
patients with PPPP compared to other localizations,
consistent with clinical findings.

Ackerman et al. emphasized that histopathological
findings in patients with leg psoriasis were less
psoriasiform and that this was more pronounced in
and concomitant stasis

patients with psoriasis

dermatitis.3” Fille et al. reported that regular

hyperplasia and suprapapillary thinning were less
common in psoriasis patients with leg involvement
compared to trunk involvement.> The same authors
stated that did not alter the

histopathological findings in patients with leg psoriasis. In

stasis dermatitis
our study, these histopathological changes were more
common in patients with trunk involvement. As a result,
when evaluating histopathological findings in psoriasis
patients, attention should be paid to the location of the
biopsy site.

The appearance of different clinical pictures at different
times in psoriasis patients creates a dilemma both for the
clinician and the diagnostic value of the histopathological
findings used in diagnosis.* In this respect, psoriasis
should be
psoriasiform

distinguished histopathologically from
438 The
findings of psoriasiform dermatitis should

dermatitis. histopathological
include
spongiosis, irregular acanthosis, and the absence of
Munro microabscesses and Kogoj abscesses.* In the study
of Chau et al., irregular acanthosis and spongiosis were
among the most common non-classical histopathological
the

intraepidermal lymphocytes were more common in

findings.® In  our study, spongiosis  and
psoriasis patients with non-classical clinical features. The
appearance of intraepidermal lymphocytes may be
related to mild spongiosis.! Mehta et al. found that the
presence of intraepidermal lymphocytic cells was
significantly associated with the diagnosis of psoriasiform
dermatitis.* In conclusion, it should be noted that the
presence of spongiosis and intraepidermal lymphocytes
seen in psoriasis vulgaris histopathology can also be seen
histopathologically in patients with non-classical clinical
features, and pathognomonic signs such as the presence
of Munro's

microabscess and Kogoj's spongiform

pustules should be sought to distinguish it from
psoriasiform dermatitis.”

In the study by Chau et al., vacuolar changes in the basal
layer were among the second most common non-
classical histopathological findings, observed at a rate of
1% in palmoplantar psoriasis.’® Vacuolar changes in the
basal layer are known as a sign of interface/lichenoid
dermatitis associated with necrotic keratinocytes.® In

our study, vacuolar changes in the basal layer and
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stratum spinosum necrotic keratinocytes were observed

in palmoplantar region involvement. Psoriasiform

dermatitis encompasses a wide-ranging group of
diseases with similar clinical and histopathological
features. It is classified into two main categories: the pure
psoriasiform and combination

pattern patterns

(psoriasiform  lichenoid, spongiotic  psoriasiform,

spongiotic psoriasiform lichenoid).*® In our study,
histopathological changes in the psoriasiform lichenoid
pattern were observed in palmoplantar region
involvement. Although these findings are among the
non-classical histopathological findings of psoriasis, it
should not be forgotten that they can be seen in the
palmoplantar location.

Eczematized psoriasis is seen in 10-15% of psoriasis
patients. The most common findings in these patients
were found to be spongiosis, the presence of eosinophils,
and serum crusts.** Although spongiosis was a prominent
histopathological finding in our study, eosinophils were
not detected. Psoriasis, especially in the early stages, can
manifest with minimal spongiosis in certain locations
(e.g., mucosal and flexural involvement) and in the
presence of severe eczema.! However, in patients who
present with non-classical clinical findings, the diagnosis
of eczematized psoriasis should also be considered. A
limitation of our study is that spongiosis severity was not
evaluated.

There are a few limitations of this study that should be
considered. Due to its retrospective design, it was not
possible to clearly evaluate patients’ existing lesions and
whether psoriasis was in the active phase. Moreover,
studies recommend performing multiple biopsies in one
session for some patients to confirm a psoriasis
diagnosis.?* In our study, single biopsies from the patients
were examined. Finally, this study did not include a
control group representing other inflammatory skin
diseases.®

In conclusion, when evaluating histopathological findings
in psoriasis patients, important factors are the disease
duration, the anatomical sites biopsy, and the clinical
features of the disease. Patients may present both
classical and non-classical histopathological findings, and
all histopathological findings should be considered

together in the diagnosis of psoriasis.
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ABSTRACT
Objective: Cancer-related fatigue (CRF) is one of the most
common symptoms in cancer and its treatment. It negatively
affects the quality of life of patients. Despite the frequent
occurrence of cancer-related fatigue and its negative effects on
patients, its physiopathological mechanism is unknown. For the
patient's quality of life to improve and the treatment procedure
to be successfully completed, daily measurement of tiredness and
regular follow-up are crucial. In this study, we aimed to evaluate
the validity and reliability of the Multidimensional Fatigue
Inventory-20 (MFI-20) in patients undergoing oncological surgery.
Methods: The study was conducted with a total of 200 patients
(61.5% who received only surgical treatment) who received
oncological treatment (at least surgery) in the general surgery
clinics of a university hospital between September 2017-July 2019.
The criteria of Beaton et al. were followed for the translation
process of the scale. Cronbach's alpha coefficient was calculated
for reliability and fatigue was compared with visual analog scale.
Confirmatory factor analysis (DFA) was performed to assess the
structural validity of the MFI.

Results: The total Cronbach's alpha coefficient was 0.94 (0.74 to
0.94). The CFA showed good construct validity and revealed five
dimensions. x2/df value is below 3 (2.216). The overall correlation
between MFI and VAS-fatigue was highly significant (p<0.000),
indicating a strong relationship.

Conclusion: In this study, the Turkish version of the MFI-20 was
found to have high internal consistency and appropriate construct
validity. The use of MFI-20 for the evaluation of fatigue in
individuals who have undergone oncological surgery is valid and
reliable.

multidimensional

Keywords: Cancer related fatigue; fatigue

inventory; reliability; validity.
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Amag: Kansere bagli yorgunluk, kanser ve tedavisinde en sik
gorilen semptomlardan biridir. Hastalarin yasam kalitesini
olumsuz etkiler. Kansere bagl yorgunlugun sik gorilmesine ve
hastalar Uzerindeki olumsuz etkilerine ragmen fizyopatolojik
mekanizmasi bilinmemektedir. Hastanin yasam kalitesinin artmasi
ve tedavi slrecinin basarih bir sekilde tamamlanmasi igin
yorgunlugun giinlik olarak olglilmesi ve dizenli takip edilmesi
buyik 6nem tagimaktadir. Bu ¢calismada, Cok Boyutlu Yorgunluk
Envanteri-20'nin (MFI-20) onkolojik cerrahi gegiren hastalarda
gegerlilik ve guvenilirligini degerlendirmeyi amagladik.

Yoéntem: Arastirma Eylil 2017- Temmuz 2019 tarihleri arasinda bir
Uiniversite hastanesinin genel cerrahi kliniklerinde onkolojik tedavi
alan (en az cerrahi gegiren) toplam 200 hasta (sadece cerrahi
tedavi alan %61,5) ile gergeklestirildi. Olgegin ceviri islemi
icin Beaton ve ark.'nin kriterleri izlendi. Guvenirlik igin Cronbach
alfa katsayisi hesaplandi ve vyorgunluk gorsel analog skala
karsilastirildi. MFI'nin yapisal gegerliligini degerlendirmek igin
Dogrulayici faktor analizi (DFA) yapildi.

Bulgular: Toplam Cronbach alfa katsayisi 0.94 (0,74 ile 0,94)
bulundu. DFA iyi bir yapisal gegerlilik gosterdi ve bes boyut ortaya
cikardi. x2/df degeri 3’tn altindadir (2.216). MFI ve VAS-yorgunluk
arasindaki tim korelasyon ileri derecede anlamliydi (p<0,000) ve
bu da gticlt bir iliskiyi géstermektedir.

Sonug: Bu ¢alismada, MFI-20'nin Tirkge versiyonunun yiksek bir
ic tutarhhiga ve uygun vyapi gegerliliginin oldugu belirlendi.
Onkolojik cerrahi gegirmis bireylerde yorgunlugun
degerlendirilmesi igin MFI-20 kullanimi gegerli ve guivenilirdir.
Anahtar Kelimeler: Kansere baglh yorgunluk; ¢ok boyutlu
yorgunluk envanteri; gtivenilirlik; gegerlilik
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Introduction

Cancer is an important health problem worldwide.! One
of the most prevalent symptoms of cancer and cancer
therapy is Cancer related fatigue (CRF). Patients' quality
of life is adversely affected.?® CRF can develop suddenly,
unlike the fatigue characteristics experienced by healthy
individuals. It is disproportionate to effort, and relaxation
is not available with rest and sleep.® The prevalence of
total CRF in patients diagnosed with cancer is 14.3%-
100%, treatment-related CRF is between 80-90%.% The
incidence of this symptom may vary according to the
definitions, criteria for evaluation as fatigue, cancer type,
and  anti-cancer treatment.®®  Fatigue  causes
deterioration in patients' quality of life, often associated
with weakness, loss of energy, physiological and
psychological changes.?® Patients often describe fatigue
using different expressions such as weariness, weakness,
and lack of energy.**? National Comprehensive Cancer
Network (NCCN), on the other hand, defines fatigue as an
uncomfortable, persistent, subjective feeling of
weariness or exhaustion that is out of proportion to
recent activity related with cancer and cancer treatment
and interferes with normal life.®13

Despite the frequent occurrence of CRF and its negative
effects on patients, its physiopathological mechanism is
unknown. Its pathogenesis consists of complex and
multifactorial mechanisms involving the interaction of
dynamic, clinical process, and cognitive, emotional,
psychosocial, and somatic factors.®® In people with
cancer, weakness can be caused by surgery, abnormal
blood values, and electrolyte levels, infection, and
hormonal changes. Often, fatigue develops due to cancer
and its treatment, as there are many comorbid factors
involved.’ It has been reported that variables such as
changes in protein and hormone levels associated with
the inflammatory process, increase in the amount of
energy spent to remove metabolic wastes from the body

after anticancer treatment, production of toxic
substances by cancer, skeletal muscle loss,
desynchronization of circadian rhythms, change in

cytokine levels (primarily proinflammatory cytokines),
depression, anemia, cachexia, and hypothyroidism are
effective on cancer fatigue.>?’

For the patient's quality of life to improve and the
treatment procedure to be successfully completed, daily
measurement of tiredness and regular follow-up are
crucial. It is observed that in the literature,
multidimensional scales have been developed to
evaluate the cognitive, emotional, and psychosocial
characteristics of fatigue.18-20

Scales evaluating fatigue in the literature generally
evaluate it with either quantitative or qualitative
measurements in the psychological or physiological
dimension. There are multiple variables in the etiology of
cancer fatigue. All these evaluation tools are difficult and
impossible to use in daily practice. In routine practice, the
diagnostic process of fatigue is similar to the assessment
of pain, which is subjective data.* Therefore, nurses need
a brief assessment tool to evaluate the fatigue status of
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cancer patients.?! For this reason, we aimed to establish
the Turkish language and content The Multidimensional
Fatigue Inventory (MFI) scale's reliability and validity,
which includes the evaluation of different dimensions of
cancer-related fatigue, based on the information
provided.

Methods

Study Design
The study was conducted in descriptive type.

Setting and Samples

Patients who underwent cancer surgery in the university
hospital in Istanbul between September 2017 and July
2019 participated in this study. After explaining the
content and purpose of the study to the participants, the
patients who met the research criteria and gave consent
to participate in the study constituted the sample.

The G Power (3.1.9.2) (Kiel University, Germany)
application was used for power analysis to calculate the
sample size. As a result of the power analysis, the
difference between the primary treatment groups in
terms of Multidimensional Fatigue Inventory (MFI) score
was found to be type 1 error: p<.05, sample size=200, and
power level was .86 according to effect size =.253.
Patients who were adults (218 years), and had cancer of
lung, liver, gastric, colorectal, pancreatic, kidney,
bladder, breast and underwent elective cancer surgery
under general anesthesia and had no disabilities and
could read, write, understand, and speak Turkish that
could affect the interview, and were accepted to
participate in the study. Patients who had undergone
thyroid cancer surgery (it will affect the level of fatigue
metabolically) and had a neurological disorder and were
administered drugs that could affect severe cognitive or
communication deficits were excluded from the study.

Ethical Considerations

Ethical approval (no: 368415/04.10.2017) from the
Istanbul University Cerrahpasa Clinical Research Ethics
Committee, and institutional permission (no:
192686/22.05.2017) were obtained to conduct the study.
A face-to-face questionnaire was used to gather the data.
It was explained to the patients that answering the
questionnaire was completely voluntary. The patients
gave their verbal and written agreement to take part in
the study. In addition, permission was obtained from the
author to use the scales in the study.

Study Protocol

Patients
Data such as socio-demographic characteristics of the

patients, diagnosis of the disease and surgical
intervention, date of diagnosis, primary treatment
method  (surgery, chemotherapy, radiotherapy),

treatment methods applied at the time of the study,
recurrence status, presence of metastasis, date of
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surgical intervention, type of surgical intervention,
completion time of surgical intervention were recorded.

Language Equivalence and Content Validity of the Scale
For the translation of the scales, the criteria of Beaton et
al. (22) were followed.

In the first stage of the pilot testing process, two
translators and two other researchers, who were
informed about the purpose of the process, assessed the
MFl's original English version and its translation into
Turkish to ensure conceptual similarity. Differences in
the translation results of the scale items were arranged
by consensus. To assess the content validity of the scale,
a team of five experts in the field of oncology and surgical
oncology (1 internal medicine nurse, 2 surgical nurses,
and 2 general surgeons) evaluated the content validity of
the scale and found that the “content validity ratio” and
“content validity index” values of the two scales were 1.
Then, the Turkish version of the scale was completed
before the pilot study.

This the version was tested in pilot group of 20
patients. Before issuing the final version of the scale, it
was ensured that the patients had similar demographic
characteristics. Patients were asked which items they had
difficulty understanding and answering. All patients were
able to complete the questionnaire on their own without
intervention. There were no negative comments from
patients after the test. Therefore, a major change was
not considered necessary. These 20 questionnaires were
not included in the study. The patients' questionnaire
was completed in an average of 10 minutes.

Construct Validity and Reliability

Confirmatory factor analysis (CFA) was performed to
evaluate the construct validity of the MFI. The CFA
findings indicated that the standard values of each item's
corresponding factors were all significantly large (>0.70).
Many fit indices are used for confirmatory factor analysis.
In this study, x2/df, RMSEA, SRMR, CFl, and GFI were
examined.

Reliability is the stability of the measurement values of a
measurement tool as a result of repeated measurements
under the same conditions. In the “Reliability Analysis”
applied to test the reliability of the scale in this study, the
internal consistency reliability of the scale was calculated
by considering the item total score correlation and
Cronbach's alpha coefficient. Test-retest method was not
used to ensure reliability. Because in this study, the
fatigue status of patients undergoing oncologic surgery
was evaluated and it was not found appropriate to
measure at the time interval suitable for test-retest (2 to
4 weeks later).

In clinical practice, VAS is often used to assess fatigue. To
assess the subscales in the scale, cut-off points from the
study by Baussard et al. (21), which assessed fatigue in a
similar sample group to the present study, were used.
According to this study, the lower limit of “0” on the scale
indicates no fatigue, while the upper limit of “10”
indicates extreme fatigue. Patients were asked about
their fatigue, weakness and exhaustion levels separately
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while applying the VAS scale. The threshold was 5.5 cm
for physical fatigue and 7 cm and above for psychological
fatigue. The MFI's Cronbach's alpha in this study was
0.946 and the item total correlation values were 0.292-
0.833 (min-max).

Statistical Analysis

The study was carried out on 200 subjects. The data were
analyzed with IBM SPSS Statistics 25 and IBM SPSS AMOS
25 programs. While evaluating the study data, frequency
distribution for categorical variables and descriptive
statistics for numerical variables were given.
Independent samples t test was used to determine
whether there were differences in MFI and VAS scores.
One Way ANOVA was used to determine whether there
was a difference between more than two groups. As a
result of "one-way analysis of variance" (ANOVA),
Levene's test was used for homogeneity of variance.
Then, which group or groups the difference originated
from was checked with the "multiple comparison test"
(Bonferroni or Tamhane's T2). The Bonferroni test was
used to examine the difference between the groups in
the variables that provided variance homogeneity, and
Tamhane's T2 test was used to examine the difference
between the groups in the variables that did not provide
the variance homogeneity. The results were presented in
tables using confirmatory factor analysis for scale validity
and Cronbach's alpha value for reliability and Pearson
correlation analysis for the relationship between
domains.

Results

Fifty percent of the patients were female, mean age was
53.26%+13.00, mean BMI was 27.08+5.57, 86.5% were
married, 31.5% were primary school graduates, 35%
were retired, 50% were smoking, and 18.5% consumed
alcohol. We assessed whether the type of cancer, time
since diagnosis, type of treatment and type of surgical
intervention affected patients' fatigue levels. We found
that there was a significant correlation between the
mean VAS scores for cancer, treatment type and type of
surgical intervention and the mean MFI scores for
treatment type (Table 1).

Construct Validity of the Scale

The internal consistency of the factors (total Cronbach’s
o coefficient: 0.946) was higher than 0.70.The
Cronbach's a coefficients of each of the five subscales of
the MFI-20 range between 0.74 and 0.94. An item-total
score correlation coefficient of 0.30 and above is
interpreted as good for reliability. It was decided in this
study not to remove any item in the scale since no item
was found to be below 0.30 and no item in the item
analysis significantly changed the Cronbach's a value
when any item was deleted (Table 2).
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Table 1. Distribution of Participants' Socio-demographic and Disease Characteristics

N %
Gender Woman 101 50,5
Man 99 49,5
Age (MeantSD) 53,26+13,00
BMI (Mean+SD) 27,0845,57
Marital status Married 173 86,5
Single 27 13,5
Illiterate 8 4,0
Literate 12 6,0
Education levels Primary education 63 31,5
High school 63 31,5
University 53 26,5
Graduate 1 0,5
Working 55 27,5
. Unemployed 19 9,5
Working status Retired 70 350
Housewife 56 28,0
Cigaret Yes 100 50,0
No 100 50,0
Yes 37 18,5
Alcohol No 163 81,5
VAS MFI
N % MeantSD MeantSD P! p?
Colorectal cancer 70 35,0 5,62+2,55b 67,39+17,81 .012* 444
Breast cancer 33 16,5 6,73+2,28 74,58+15,69
Gastric cancer 28 14,0 5,95+2,00 67,07+£15,39
Type of cancer Pancreatic cancer 20 10,0 7,26%£2,01 70,20+17,67
Lung cancer 16 8,0 7,31+1,422 68,94+16,43
Kidney cancer 13 6,5 6,83+1,53 69,08+£16,83
Bladder cancer 12 6,0 7,03+1,86 62,08+16,66
Other* 8 4,0 6,85+1,43 71,25+16,31
Less than 2 years 154 77,0 6,28%2,32 67,45%+16,10 .552 .086
Time after diagnosis 2-5 years 35 17,5 6,74+1,68 73,37+£17,63
More than 5 years 11 5,5 6,25+2,70 74,64+21,94
Surgical treatment 123 61,5 5,96+2,45b 65,76+16,25b .004* .001*
Type of treatment Surgery+chemotherapy 43 21,5 7,16+1,602 71,63+15,80
Trimodal treatment** 34 17,0 6,81+1,78 76,71+17,512
Type of intervention Open surgical intervention 165 82,5 6,65%2,06 69,95+16,42 .001* .052
Closed surgical intervention 35 17,5 4,99+2,57 63,86+18,09

*Lymphoma=2, Uterine Cancer=1, Prostate Cancer=5 **Trimodal treatment: Surgery+radiotherapy+chemotherapy, 1:VAS, 2:MFI
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Table 2. MFI-20 and Sub-Scales Reliability

ltem-total Cronbach's Alpha
Sub-Scales of MFI-20 Item . (if the itemis  Cronbach's alfa
correlation
deleted)
mfil5 0,813 0,942
mfil2 0,789 0,942
mfild 0,833 0,941
. mfi4 0,793 0,942
General fatigue mfi3 0,755 0,942 0,947
mfi38 0,763 0,942
mfi20 0,708 0,943
mfi40 0,697 0,943
mfi21 0,481 0,945
mfi22 0,608 0,944
Physical fatigue mfi24 0,577 0,944 0,826
mfil 0,443 0,946
mfi25 0,538 0,945
mfil9 0,610 0,944
mfil6 0,751 0,942 0,946
L mfi2 0,599 0,944
Reduced activity mfil7 0,610 0,944 0,851
mfill 0,526 0,945
mfi29 0,727 0,943
mfil8 0,292 0,947
mfi32 0,594 0,944
A mfi33 0,504 0,945
Reduced motivation mfi30 0,328 0,947 0,745
mfi28 0,600 0,944
mfi27 0,369 0,946
mfi34 0,550 0,944
Mental fatigue mfi35 0,553 0,944 0,849
mfi26 0,592 0,944

CFA was used to assess the scale's construct validity. In the first stage, a path model
with 5 factor-dimensions as latent variables (general fatigue-f1, physical fatigue-f2,
reduced activity-f3, reduced motivation-f4, mental fatigue-f5) and the statements
constituting these factors as indicator variables was created in Figure 1. Since latent
variables are not metric, to estimate parameter values, a value of 1 (factor loading
equal to 1) is assigned to the observed (indicator) variables from the latent variables.?>

116

General.F. Physical.F. R.activity R.motivation Mental.F. MFI

General rl 70 63 67 70 #7
fatigue p .000 .000 .000 .000 .000
Physical r 1 65 71 55 85
fatigue p .000 .000 .000 .000
Reduced r ! 7 =4 84
activity p .000 .000 .000
Reduced r ! 39 58
motivation p .000 .000
Physical r ! 80
fatigue D .000

. 1
MFI

p

r:Pearson correlation coefficient. F:Fatigue R: Reduced

In the second stage, the maximum likelihood method was used to estimate the model
so that the parameters including the errors of the observed variables, the variances of
the latent variables and the regression coefficients of the paths drawn from the latent
variables to the observed variables could be estimated. In order to improve the fit
indices, a two-way relationship was established between the error terms of the
questions “mfi5” and “mfil6”, “mfil0” and “mfil7”, “mfil5” and “mfil8”, “mfi7” and
“mfill”, and “mfil3” and “mfil9” in the multidimensional fatigue inventory scale,
which had the highest modification indices (Table 3).
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Table 3. Models of fit indexes and acceptable value ranges used in the study

Indexes Perfect fit criteria Acceptable compliance criteria The findings Conclusion
Perfect
x2/df 0 3<x2/df<5 2.216 appropriate
RMSEA 0.00<RMSEA<0.05 0.05<RMSEA<0.08 0.078 Acceptable
SRMR 0.00<SRMR<0.05 0.05sSRMR<0.10 0.065 Acceptable
CFI 0.95<CFI<1.00 0.85<CFlI 0.886 Acceptable
GFI 0.95<TLI<1.00 0.85<TLI 0.860 Acceptable

References: RMSEA (26), SRMR: (27), CFl ve TLI: (28-31).

All components have a substantial standard estimate of
their respective factors (>0.70), according to the Turkish
MFI's CFA findings. The standardised values for overall
fatigue, physical fatigue, mental fatigue, reduced activity,
and reduced motivation varied from 0.71 to 0.81, 0.70 to
0.76, 0.72 to 0.84, and 0.70 to 0.84, respectively.
Additionally, the model showed a strong match to the

data. The relationship between the subscales is not
significant, indicating that all five factors are different
from each other. The minimum values of Chi-Square
divided by the degree of freedom (x2/df) were below 3
(2.216), RMSEA below 0.08 (0.078), SRMR below 0.10
(0.065), and CFI (0.886) and GFl above 0.85 (0.860).

Table 4. Investigation of the relationship between multidimensional fatigue inventory and VAS scores

General Physical Reduced Reduced .
. . . L. Mental fatigue MFI
fatigue fatigue activity motivation
. r .56 .37 .29 31 43 46
VAS fatigue p .000 .000 .000 .000 .000 .000
r .57 .38 .27 .32 .45 A7
VAS weakness p .000 .000 .000 .000 .000 .000
. r .61 .37 .35 .32 .51 .51
VAS exhaustion p .000 .000 .000 .000 .000 .000
r: Pearson correlation coefficient
Discussion

Reliability Study of the Scale

Cronbach’s Alpha values of the scale showed a total
reliability of .94. In this study, only item-18 was found to
be below .30, however, it was decided not to remove any
item from the scale because it did not significantly affect
the Cronbach's Alpha value when removed (Table 2).

In the reliability analysis of the scale, since the test-retest
method was not suitable for the evaluation of the sample
group, the VAS scale similar to the MFI was used. In our
study, there was a strong correlation between the MFI
subscales and the mean VAS scores, which separately
assessed patients' fatigue, weakness and exhaustion
(Table 4).

Evaluation of the Scale

The scale includes five subscales (general fatigue,
physical fatigue, reduced motivation, reduced activity
and mental fatigue) and 20 questions. The subscales
include four questions with two positive and two
negative statements. The questions are scored on a five-
point scale from “l=yes, this is correct” to “5=no, this is
incorrect”. The total score of the scale is calculated as the
sum of the scores given to each item of the scale. Scores
range from a minimum of 4 to a maximum of 20 in each
subscale and the maximum total score is a minimum of
20 and a maximum of 100. A higher score indicates
increased fatigue.
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Fatigue is one of the most disabling sign for patients
undergoing oncologic treatment and needs a powerful
tool that enables detailed measurement for clinical
assessment of patients.'®>?° Evidence on questioning and
managing fatigue levels of oncology patients during the
clinical assessment process is available in the literature.
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Fatigue refers to a multidimensional concept that
includes social, physical, psychological aspects.
Therefore, healthcare professionals need to evaluate
patients with comprehensive tools. MFI is a useful scale
that evaluates the impact and severity of fatigue on the
patient.??> The VAS is a short and easily applicable
assessment tool that is very easy to use,?! however, the
MFI allows for a formal assessment of fatigue.

In this context, we tried to develop the Turkish form of
MFI, which can evaluate the fatigue of oncology patients.
The authors of the original article recommended using
the English version rather than the Polish, French,
Chinese and Brazilian versions in cultural adaptation
studies. When developing a valid Turkish version of the
MFI, we used the forward-backward translation method
and aimed to preserve the original meaning of the items.
It was determined that the Turkish version was an easy-
to-understand tool and no changes were required.
Cronbach Alpha values of the Turkish MFI showed a total
reliability of .94. It is in parallel with the results of the
French study conducted with a similar sample group.?*
Cronbach's a values of the Turkish five-factor model
indicate that this version has good internal consistency
(range: 0.74-0.94). The results of the CFA analysis for
construct validity support the five-factor
model. Accordingly, the factor loadings of all items were
above 0.7; therefore, there was no need to remove any
item from the scale. Chi-square and RMSEA values also
showed that the fit to the data was good. The study
results were found to have five dimensions, as in the CFA
result of the Hindi version of MFI-20.%> Physical and
general fatigue aspects were not identified in the other
versions of the MFI-20.25%° |n Filion et al's version,
cancer-related fatigue was assessed and four dimensions
(general and mental fatigue, reduced activity and
motivation) were obtained. Physical and general fatigue
resulted from both.2* Smets’s study is reported that the
four-factor model is as acceptable as the five-factor
model, so these two values can be combined.3 Similarly
for the Swedish version, the researchers report that
these values can be combined.?! It also supports the
results of research evaluating the fatigue level of patients
with fibromyalgia.?® Cancer-related fatigue is a concept
that includes not only physical fatigue but also mental
fatigue. The psychological fatigue of oncology patients
seriously affects their treatment compliance, pain
perception and quality of life. The Turkish oncology
version of the MFI-20 has strong construct validity and
multidimensional evaluation of fatigue in cancer patients
was supported. In this study, we questioned patients'
levels of fatigue, weakness and exhaustion using VAS and
assessed the physical and psychological aspects of the
MFI-20. There were strong correlations between the VAS
and all subscales of the Turkish MFI-20 (p<0.01). Similar
to our study, Smets et al.3® also reported a strong
correlation between general fatigue and VAS in the
original MFI-20.

In conclusion, Turkish MFI-20 oncology version makes an
important contribution to the literature on nursing care
in the fatigue assessment process of cancer patients. The
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five-dimensional model of the Turkish MFI-20 used in
oncology patients has sufficient internal consistency and
construct validity, with its item-total correlation value
and Cronbach's alpha value being high. The Turkish MFI-
20 oncology version is a valid and reliable tool for the
multidimensional assessment of fatigue in cancer
patients.

Limitations of the research: The Turkish validity and
reliability study of the MFI Scale was conducted in a single
center and on patients receiving multimodal (surgery,
radiotherapy, chemotherapy) cancer treatment. This
situation disrupts the homogeneity of treatment-related
fatigue levels and characteristics of the patients in the
study sample.

What this paper adds?

e Multidimensional Fatigue Inventory is a valid and
reliable instrument for determining the symptom profile
of patients undergoing cancer surgery, chemotherapy
radiotherapy and multimodal treatment.

The implications of this paper:

¢ Multidimensional Fatigue Inventory is an easy to
answer numeric rating instrument that has the potential
to be included in clinical practice settings to achieve a
more comprehensive and objective assessment of the
symptom experience.
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ABSTRACT

Objective: Colorectal cancer (CRC) is a significant global health
concern with high morbidity and mortality rates. Early detection and
accurate diagnostic tools are critical for managing the clinical course.
This research explores the molecular landscape of CRC, aiming to
provide valuable insights beyond traditional diagnostic approaches.
The main aim of this study was to investigate the potential
contribution of specific biomarkers, such as secreted frizzled
associated protein-4 (sFRP-4), trefoil factor-3 (TFF-3), nuclear factor-
kappa-B (NF-kB) and reactive oxygen species modulator-1 (Romo1l), to
understanding the pathophysiology and determining the progression
of CRC.

Methods: This study analyzed plasma levels of sFRP-4, TFF-3, NF-kB
and Romol in a cohort of patients with CRC (n=50) and age- and
gender-matched control group (n=40), utilizing ELISA. The diagnostic
performance of these biomarkers was assessed through Receiver
Operating Characteristic (ROC) analysis.

Results: Our research revealed a significant increase in the levels of
NF-kB, TFF-3 and Romol in patients with a diagnosis of CRC.
Furthermore, these parameters were found to maintain elevated
levels in patients with tumors larger than 4 cm as opposed to those
with smaller tumors. Patients with metastases also had elevated
levels of the three parameters compared with patients without
metastases. The ROC analysis revealed that NF-kB showed the most
promise as a parameter for distinguishing patients from control
subjects, whereas TFF-3 displayed the most potential in identifying
tumor size and the presence of metastasis.

Conclusion: This research contributes valuable insights into
understanding the pathophysiology and progression of CRC. The
potential roles of NF-kB, TFF-3, and Romo1l as biomarkers, as revealed
in our study, offer a promising avenue for early detection and
improved management of CRC. Further validation and prospective
studies are necessary to clarify the roles of these biomarkers in the
pathophysiological mechanism of CRC and to establish their clinical
utility.

Kevwords: Colorectal cancer, NF-kB, Romol, sFRP-4, TFF-3
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Amag: Kolorektal kanser (KRK), yiksek morbidite ve mortalite oranlari
ile 6nemli bir kiresel saghk sorunudur. Erken teshis ve dogru tani
araglar klinik seyrin yonetimi igin kritik 6neme sahiptir. Bu arastirma,
geleneksel tani  yaklagimlarinin ~ Gtesinde  bilgiler  saglamayi
amaglayarak KRK'nin molekiiler manzarasini arastirmaktadir. Bu
¢alismanin temel amaci, salgilanan frizzled iliskili protein-4 (sFRP-4),
trefoil faktor-3 (TFF-3), nlkleer faktor-kappa-B (NF-kB) ve reaktif
oksijen turleri modulatéri-1 (Romol) gibi spesifik biyobelirteglerin,
KRK’nin patofizyolojisini anlamaya ve progresyonunu belirlemeye
potansiyel katkilarini aragtirmaktir.

Yontem: Bu calismada, KRK'li hastalar (n=50) ile yas ve cinsiyet
agisindan eglestirilmis kontrol grubunda (n=40) sFRP-4, TFF-3, NF-kB
ve Romo1l'in plazma diizeyleri ELISA yontemi ile analiz edilmistir. Bu
biyobelirteglerin tanisal performansi ROC analizi ile
degerlendirilmistir.

Bulgular: Arastirmamiz, KRK tanisi alan hastalarda NF-«kB, TFF-3 ve
Romol seviyelerinde 6nemli bir artis oldugunu ortaya koymustur.
Ayrica, bu parametrelerin 4 cm'den buylk timori olan hastalarda
daha kiglk timori olanlara kiyasla daha yiksek seviyelerde oldugu
tespit edilmistir. Metastazi olan hastalarda da metastazi olmayan
hastalara kiyasla li¢ parametrenin seviyeleri de yiiksek bulunmustur.
ROC analizi, NF-kB'nin hastalari kontrol bireylerinden ayirt etmek igin
potansiyeli en iyi biyobelirte¢ olabilecegini, TFF-3'Un ise tUmor
boyutunu ve metastaz varligini belirlemede en fazla potansiyel
gosterdigini ortaya koymustur.

Sonug: Bu arastirma, KRK'nin patofizyolojisinin ve progresyonunun
anlasilmasina katki saglamaktadir. Calismamizda ortaya kondugu
Uzere NF-kB, TFF-3 ve Romo1l'in biyobelirteg olarak potansiyel rolleri,
KRK'nin erken teshisi ve yonetimi icin umut verici bir yaklagim
sunmaktadir. Bu biyobelirteglerin KRK'nin patofizyolojik
mekanizmasindaki rollerini  netlestirmek ve klinik faydalarini
belirlemek igin daha fazla dogrulama ve ileriye donik galismalar
gereklidir.

Anahtar Kelimeler: Kolorektal kanser, NF-kB, Romo1, sFRP-4, TFF-3
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Introduction

Colorectal cancer (CRC) stands as a significant global
health challenge, with an escalating incidence and a
substantial disease burden. CRC, which encompasses
malignancies of the colon and rectum, is known for its
silent progression, often remaining asymptomatic until
the disease reaches advanced stages.? Early detection
and precise diagnostic methods are pivotal in improving
patient outcomes and reducing the impact of this
disease.? Colonoscopy is recognized as the gold standard
for the diagnosis of CRC, but its use is restricted by its
invasiveness, the necessary bowel preparation, and the
high costs. Although fecal immunochemical testing (FIT)
is noninvasive and more affordable, it still lacks the
accuracy required to effectively detect advanced
adenoma. Despite the availability of novel therapies for
CRC and enhanced survival rates, screening rates have
not notably increased, highlighting the necessity for
more accurate, non-invasive and tolerable screening
tests.*>

Secreted Frizzled Associated Protein-4 (sFRP-4), a
member of the secreted frizzled-related protein family,
has been implicated in Wnt signaling pathway
modulation and is expressed in various tissues.® Since
the cysteine-rich domain of sFRP-4 resembles the Wnt-
binding site, it is predicted to be a tumor suppressor.’
Studies have shown that sFRP-4 expression is generally
down-regulated in CRC tissues and cell lines, supporting
the view that it may function as a tumor suppressor.®®
However, Huang et al.l® showed that sFRP-4 was
overexpressed in CRC tissues compared to adjacent non-
cancerous tissues. Moreover, sFRP-4 has been linked to
the inhibition of epithelial-to-mesenchymal transition
(EMT), a process where epithelial cells lose their
adhesion properties and acquire invasive
characteristics.!* EMT is involved in cancer metastasis
and the role of sFRP-4 in inhibiting this process suggests
that it should be investigated as a CRC metastasis
biomarker.

Trefoil Factor-3 (TFF-3), associated with mucosal
protection and repair in the gastrointestinal tract, has
displayed altered expression in CRC, hinting at its
potential role as a diagnostic marker.?>'? It has been
suggested that elevated TFF3 tumor levels could be
linked to reduced survival rates, lymph node metastasis,
more advanced tumor stage, poor tumor differentiation,
and increased clinical TNM stage.*>%4

Nuclear Factor-Kappa-B (NF-kB), a transcription factor
central to inflammatory processes and cancer, has been
linked to the inflammatory microenvironment
characteristic of CRC. NF-kB also can upregulate the
expression of anti-apoptotic genes, enabling cancer cells
to evade programmed cell death. This resistance to
apoptosis contributes to tumor survival and growth.>%®
In addition, it has been associated with the induction of
epithelial-to-mesenchymal transition (EMT), a process
that enhances the invasive properties of cancer cells and
their ability to metastasize.””
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Reactive Oxygen Species Modulator-1 (Romol), is a
mitochondrial membrane protein and associated with
oxidative stress and cell proliferation, holds promise as a
marker due to the oxidative stress commonly observed
in CRC.! ROMO1 has also been reported to have a
regulatory effect on NF-kB-dependent activation of EMT
factors.®®

In recent vyears, biomarker research has garnered
significant attention, offering a promising avenue for the
detection of CRC. Such markers can be detected through
blood-based tests, thereby providing an easily
accessible, non-invasive, and cost-effective approach to
diagnosis and screening. This research explores the
molecular landscape of CRC, aiming to provide valuable
insights beyond traditional diagnostic approaches. The
objective of this study was to examine the potential
roles of sFRP-4, TFF-3, NF-kB, and Romol in gaining
insight into the molecular mechanisms linked to CRC
pathophysiology and progression.

Methods

Study Groups

The study protocol was approved by the local Ethics
Committee of the Cerrahpasa Faculty of Medicine,
Istanbul University-Cerrahpasa (No: 20502,
date:04/07/2018), and it was conducted in accordance
with the Declaration of Helsinki. Fifty individuals
diagnosed with CRC (25 female (50%), 25 males (50%),
mean age: 51.74+7.19) and forty age- and gender-
matched healthy individuals (20 females (50%), 20
males (50%), mean age: 49.93+5.15) without a history of
cancer were enrolled in the study. Patients were
selected from Department of Internal Medicine, Division
of Oncology, and Department of General Surgery,
Faculty of Cerrahpasa Medicine, Istanbul University
Cerrahpasa. Informed written consent was obtained
from all participants prior to sample collection. Patients
with primary CRC were included in the study. All
patients were aged 25-70 years, had not received
chemotherapy or radiotherapy, and had no secondary
malignancies. Patients who underwent surgery, received
chemotherapy and radiotherapy were not included in
the study.

Venous blood samples were collected from each
participant into EDTA-coated vacutainer tubes using
aseptic techniques. Blood samples were obtained in the
morning after an overnight fast. Blood samples were
immediately centrifuged for 15 min at 3000 RCF at 4°C
to separate plasma. The resulting plasma samples were
carefully collected and stored at -80°C until further
analysis.

Plasma TFF-3, Romo-1, NF-kB and SFRP-4 levels were
measured by commercial ELISA kits (Human TFF3 ELISA
kit, Cat. No: E-EL-H1108; Human ROMO1 ELISA kit, Cat.
No: E-EL-H5430; Human NF-kB-p65 kit, Cat. No. E-EL-
H1388; Human SFRP4 ELISA kit, Cat. No: -EL-H5447,
respectively, Elabscience Biotechnology Inc., USA),
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based on sandwich principle, according to the
manufacturer’s instructions.

The sensitivity of commercial assay kits for Romo-1, NF-
KB and SFRP-4 were 0.10 ng/mL. The sensitivity of
commercial assay kit for TFF-3 was 46.88 pg/mL. The
intra- and inter-assay variation coefficients for all

parameters were less than 10.

Statistical Analysis

All statistical analysis was performed with SPSS version
29.0 (IBM SPSS Statistics for MacOs, IBM Corp. USA).
Categorical variables were presented as percentages or
frequencies and were compared using Pearson’s X2
tests. Continuous variables were described as mean
values along with their corresponding standard
deviations. The normal distributions of the variables
were determined by histogram and/or by Kolmogrov—
Smirnov/Shapiro—Wilk’s test. The mean differences
between the parameters among groups was determined
by student t-test The univariate associations were
evaluated by Spearman’s rank correlation analysis. The
study assessed the sensitivity and specificity of the
measured variables as biomarkers through a receiver
operating characteristic (ROC) curve analysis. Cut-off
values were determined by using the Youden’s J Index.
A two-sided p-value less than 0.05 was considered
significant. In our study, the post-hoc power analysis for
NF-kB, Romo-1 and TFF-3 shows that it reached a power
of over 95%, indicating that the study has sufficient
power to detect the observed effect size at an alpha
level of 0.05.

Results

Clinicopathological features of patients with CRC are
shown in Tablel. Tumor, lymph node, metastasis (TNM)
stages of all patients were determined according to the
American Joint Committee on Cancer (AJCC) TNM
staging system.?’ In this study, 10 patients were

identified with TNM stage |, 21 with TNM stage I, 10
with TNM stage Ill, and 9 with TNM stage IV. In 28
patients, the tumor size exceeded 4 cm, and 17 of them
had metastasis.

Table 1. Clinicopathological features of patients with CRC
(n=50)

Variables n (%)
TNM Stage
1/u/u/iv 10 (20.0%) / 21 (42.0%) / 10 (20.0%) / 9 (18.0%)
Tumor Size
<4 cm 22 (44.0%)
>4 cm 28 (56.0 %)
Metastasis Status
Yes 17 (34.0%)
No 33 (66.0%)
Demographic characteristics, tumor markers and

biochemical parameters levels in patients with CRC and
controls are summarized in Table 2. The mean age of
CRC patients 51.74%£7.19 vyears, and of controls
49.93+5.15 years. The ratio of female to male was the
same in both the CRC patients and the controls. All
three tumor marker levels (CA-15.3, CA-19.9 and CEA)
were significantly elevated among patients with CRC.
Our results reveal a significant increase in the plasma
levels of NF-kB, Romo-1, and TFF-3 in CRC patients in
comparison to healthy controls (all p<0.001, Table 2).
There was no significant difference observed in the
levels of sFRP-4 between the patients with CRC and the
control subjects. ROC analysis demonstrated that all
three parameters have the potential to serve as
biomarkers for distinguishing CRC patients from control
subjects. Notably, NF-kB was identified as the most
significant parameter in terms of AUC values for
distinguishing CRC patients from healthy controls
(Figure 1-A and Table 5-A).

Table 2. Demographic characteristics, tumor markers and biochemical parameters levels in patients with CRC and controls

CRC patients (n=50) Controls (n=40) p

Demographic characteristics

Mean age (meanSD) (years) 51.74%7.19 49.93%5.15 0.167

Female/male ratio (%,n) 1/1(25F/25M) 1/1(20F/20 M) 1.00
Tumor marker levels (mean1SD)

CA-15.3 (U/mL) 14.73+4.78 11.04+3.07 <0.001

CA-19-9 (U/mL) 26.3419.06 4.44+2.12 <0.001

CEA (ng/mL) 6.8418.77 1.52+0.59 <0.001
Biochemical parameters levels (mean1SD)

NF-kB (ng/mL) 4.75+2.13 2.29+1.88 <0.001

sFRP-4 (ng/mL) 1.68+1.13 1.90+0.74 0.137

Romo-1 (ng/mL) 2.69 £1.27 1.68+1.02 <0.001

TFF-3 (pg/mL) 3379.53+864.54 2319.964916.17 <0.001

CA-15.3: Cancer antigen 15.3, CA-19.9: Cancer antigen 19.9, CEA: Carcinoembryonic antigen, NF-kB: Nuclear Factor kappa B, SFRP-4: Secreted frizzled-
related protein 4, Romo-1: Reactive oxygen species modulator 1, TFF-3: Trefoil Factor 3
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Figure 1. Comparisons of the sensitivity and specificity of the diagnosis by biochemical parameters (NF-kB, Romo-1, TFF-3) and tumour markers (CA-

15.3, CA-19.9 and CEA)

The ROC curve of A. CRC versus healthy controls; B. Tumor size > 4 cm versus tumor size < 4 cm; C. Patients with metastasis versus patients without

metastasis.

When patients with CRC were classified according to
tumor size, significant increases in plasma NF-kB, Romo-
1 and TFF-3 levels were observed in patients with
tumors larger than 4 cm compared to those with tumors
smaller than 4 cm (p=0.025, p=0.017 and p<0.001,
respectively; Table 3). We also found that plasma levels
of all three parameters were higher in CRC patients with

metastases compared to CRC patients without
metastases  (p=0.027, p=0.004 and p<0.001,
respectively; Table 4). The ROC analysis revealed that
TFF-3 displayed the most potential in identifying tumor
size and the presence of metastasis (Figure 1-B, -C and
Table 5-B, -C).

Table 3. Biochemical parameter levels in subgroups formed according to tumor size in CRC patients

Parameters Tumor size < 4 cm (n=22) Tumor size > 4 cm (n=28) p

NF-kB (ng/mL) 4.23+1.87 5.41+2.29 0.025
sFRP-4 (ng/mL) 1.78+1.15 1.57+1.11 0.260
Romo-1 (ng/mL) 2.35+1.27 3.11+1.16 0.017
TFF-3 (pg/mL) 3032.68+825.79 3820.97+708.99 <0.001

Table 4. Biochemical parameter levels in subgroups formed according to metastasis status in CRC patients

Parameters Patients with metastasis (n=17) Patients without metastasis (n=33) p

NF-kB (ng/mL) 5.661+2.18 4.28+1.97 0.027
sFRP-4 (ng/mL) 1.40+1.23 1.83+1.06 0.103
Romo-1 (ng/mL) 3.39+1.04 2.32+1.24 0.004
TFF-3 (pg/mL) 3988.07+539.80 3066.04+837.09 <0.001
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Table 5. AUC, specificity, sensitivity and cut-off values of NF-kB, Romo-1 and TFF-3

Variables AUC p 95% CI (LB-UB) Cut-off value Sensitivity  Specificity

A. CRC versus healthy controls

NF-kB 0.848 <0.001 0.760-0.936 2,88 %96 %72.5

Romo-1 0.724 <0.001 0.621-0.827 2.99 %46 %90

TFF-3 0.785 <0.001 0.689-0.880 2195.40 %94 %57.5
B. Tumor size > 4 cm versus tumor size <4 cm

NF-kB 0.705 0.014 0.558-0.851 3.40 %86.4 %57.1

Romo-1 0.682 0.029 0.535-0.829 1.70 %95.5 %39.3

TFF-3 0.761 0.002 0.624-0.897 3938.45 %54.5 %89.3
C. Patients with metastasis versus patients without metastasis

NF-kB 0.745 0.005 0.598-0.892 4.41 %76.5 %78.8

Romo-1 0.750 0.004 0.613-0.888 2.55 %82.4 %66.7

TFF-3 0.841 0.000 0.730-0.953 3971.46 %58.8 %93.9

Cl: Confidence Interval; LB: Lower Bound; UB: Upper Bound

Tumor size was positively correlated with Nf-kB, Romo-1
and TFF-3 (r=0.352, p=0.012; r=0.313, p=0.027 and
r=0.448, p<0.001, respectively). Among these
parameters, the strongest positive correlation was
found between tumor size and TFF-3. Also, NF-kB levels
were positively correlated with TFF-3 levels (r=0.503,
p<0.001).

Discussion

The exploration of biomarkers for colorectal cancer

(CRC) diagnosis is paramount in advancing our
understanding of this prevalent malignancy and
improving clinical outcomes. In this study, the
investigation into specific biomarkers, including

secreted frizzled associated protein-4 (sFRP-4), trefoil
factor-3 (TFF-3), nuclear factor-kappa-B (NF-kB), and
reactive oxygen species modulator-1 (Romo1l), has
provided valuable insights into their potential roles in
the pathophysiological mechanisms of CRC. The
observed elevation of NF-kB, TFF-3, and Romo1 levels in
CRC patients, particularly in those with larger tumors
and metastases, underscores their relevance in
understanding disease progression. These findings
appear to be consistent with the literature and suggest
their potential as contributors to the broader
understanding of CRC pathophysiology.

There is growing evidence supporting the significance of
NF-kB as a major mediator between inflammation and
cancer as well as regulation of cell differentiation,
proliferation, and apoptosis.??? The activation of NF-kB
signaling can occur through canonical or non-canonical
pathways which have distinct roles in tumor
progression. In particular, the canonical pathway has
been extensively studied and found to have anti-
apoptotic and immunomodulatory functions in response
to the tumor microenvironment, whereas the non-
canonical pathway plays a critical role in the
maintenance of cancer stem cells and tumor re-
initiation.> Supporting the results of our study,
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researchers have reported that activated NF-kB is
associated with metastasis and poor clinical outcome in
CRC patients.?*%

The deregulation of the NF-kB signaling pathway has led
to Romol being implicated in the invasion of cancer
cells. Inhibition of the non-canonical NF-kB pathway,
notably with the inhibitor of k kB kinase (IKK), was
demonstrated to counteract the invasive effects
triggered by Romol.'®* Romol is a crucial protein
situated in the mitochondrial membrane that regulates
ROS levels by altering the inner membrane potential
and thereby impacting its permeability.26-28
Overexpression of this protein has been reported in
various cancers, including CRC, and has been associated
with lymphatic metastasis and poorer
prognosis.'®2627.2930 |n our study, we have shown that
Romol is overexpressed in CRC patients and the
elevation increases with increasing tumour size and is
associated with metastasis in CRC patients. Studies have
reported elevated levels of Romol in CRC patients,
consistent with our findings and supporting the
investigation of Romol's potential role in the
disease.’®?® To the best of our knowledge, data on
Romol levels in CRC are very limited in the literature.
And yet, on the other hand, a study suggests that
targeting Romol could have significant anti-cancer
effects and help develop new drugs for CRC.3! We found
that plasma Romo-1 levels were not correlated with NF-
kB levels. Therefore, we propose that the mechanism
may operate via an independent signalling pathway to
NF-kB in patients with CRC.

The correlation between elevated levels of plasma TFF-3
and NF-kB in individuals with CRC implies that TFF-3 has
the ability to initiate the NF-kB signalling pathway in
CRC. Consistent with our hypothesis, Chen et al.32 found
that TFF3 can induce NF-kB activation to inhibit
apoptosis of gastric cancer cells. Another study reported
a positive correlation between abnormal expression of
TFF3 in gastric cancer and NF-kB p65 expression.®® In
accordance with our findings, recent research has
revealed that elevated TFF-3 expression levels are
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related to metastasis, depth of invasion, TNM stage,
poor prognosis and recurrence.’®3* It has been
suggested that the possible role of TFF3 in CRC in
carcinogenesis, tumor  proliferation, infiltration,
metastasis and angiogenesis is mediated by inducing
PTGS2 expression mainly by activating STAT3
signalling.3> In another study, it was reported that TFF3
is a novel regulator of EP4 expression, which plays the
most important role in tumorigenic mechanisms, and
STAT3 signaling is responsible for TFF3-induced EP4
expression.3® However, in contrast to our results and
these studies in the literature, Kondo et al.3’” found that
low TFF3 expression in rectal mucosa was associated
with ulcerative colitis-related cancer development.
These conflicting results may have occurred due to
potential bias arising from the small sample size of
patients included.

Some research indicates that sFRP-4, which mainly
inhibits Wnt signalling, mays also enhance of NF-kB
activity.3® On the other hand, it has been reported that
sFRP-4 may also inhibit cancer metastasis by inhibiting
EMT. 1 While there is evidence for an increase in sFRP4
expression in various cancers, some studies have shown
a decrease.®*! In our study, sFRP4 levels did not differ
in CRC patients compared to healthy individuals, this
may be due to the limited number of patients. It is
important to note the discrepancies in findings and
further research is required to fully understand the role
of sFRP4 in cancer.

Our findings not only contribute to the elucidation of
the pathophysiology and progression of CRC, but also
hold promise for the development of effective non-
invasive diagnostic approaches. The ROC analysis
revealed the promising diagnostic performance of NF-
kB, particularly in distinguishing CRC patients from the
control group, emphasizing its potential as a robust
biomarker. Furthermore, TFF-3 emerged as a
noteworthy indicator, displaying efficacy in identifying
both tumor size and the presence of metastasis. The
consistent elevation of these biomarkers in larger
tumors and metastatic cases reinforces their potential
utility in aiding prognostic assessments, guiding
treatment decisions and predicting disease progression.
Since metastasis is the primary cause of cancer-related
deaths, the survival rate of patients can be enhanced by
targeting TFF-3.

NF-kB, TFF-3 and Romo1l, which are implicated in CRC
pathophysiology and progression, offer a promising
avenue for early detection, a critical factor in improving
patient outcomes. The potential clinical utility of these
biomarkers is underscored by their ability to provide
valuable information regarding tumor characteristics
and metastatic status. However, further validation
through large-scale and prospective studies is essential
to establish their reliability and clinical applicability.
Integration of these biomarkers into CRC diagnostic,
screening and management of disease programs holds
promise for advancing personalized medicine and
enhancing the overall management of this global health
concern.
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ABSTRACT

Objective: Renal and extrarenal intra-abdominal findings in Multi-
Detector Computed Tomography Angiography (MDCTA) imaging of
kidney donor candidates, which may prevent the candidate from
becoming a donor, or cause a change in surgical approach. We aim to
underline the impact of MDCTA results on pre-transplant kidney
donor evaluation.

Methods: Our study retrospectively evaluated renal MDCTA imaging
performed on 496 kidney donor candidates at Okan University
Faculty of Medicine Hospital between January 2017 and November
2022. The size and parenchymal thickness of both kidneys were
measured. The diameter, number, variations, and anomalies of the
renal artery and vein on both sides were determined. Findings that
prevented kidney transplantation were detected. MDCTA findings
and how these findings affected the surgical approach were
determined.

Results: Of the 496 kidney donor candidates 273 were men and 223
were women. The age range of donor candidates was between 20-
85, and the mean age was 46.25+13.2. 278 of the healthy individuals
who applied to the ethics committee became donor candidates, and
218 were eliminated. Among the 218 candidates eliminated, 22 could
not become donors due to the findings detected in MDCTA. The most
common MDCTA finding that prevented transplantation was bilateral
kidney stones.

Conclusion: Before a renal transplant, it is very important to evaluate
intra-abdominal renal and extrarenal pathologies that may prevent
transplantation. Renal MDCTA provides a minimally invasive, rapid,
and accurate evaluation of living kidney donors. For this reason,
MDCTA is an imaging method that is increasingly used in the
evaluation before renal transplantation.

Keywords: Donor nephrectomy, multi-detector
tomography angiography, renal transplantation
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Amag: Bobrek dondr adayl olarak basvuran kisilere uygulanan
Multidedektorlli  Bilgisayarlh Tomografi  Anjiyografi (MDBTA)
incelemesinde; kisinin donor olmasini engelleyebilecek veya cerrahi
yaklasimin degismesine neden olabilecek renal ve ekstra renal
bulgularimizi  bildirmeyi amaglamaktayiz. Nakil 6ncesi donor
degerlendirmesi igin yapilan MDBTA incelemesinin ve sonuglarinin
transplantasyon planlamasi Uzerindeki etkisinin altini  gizmeyi
hedeflemekteyiz.

Yontem: Calismamizda Ocak 2017 ile Kasim 2022 tarihleri arasinda
496 bobrek verici adayina uygulanan renal MDBTA tetkiki retrospektif
olarak degerlendirdi. Her iki bobregin boyutu ve parankim kalinligi
olglldu. Her iki taraf renal arter ve venin gapi, sayilari, varyasyonlari,
anomalileri tespit edildi. Renal ve diger batin igi patolojiler belirlendi.
Tim bu degerlendirmelerin sonucunda bébrek nakline engel olan
bulgular saptandi. Bébrek nakli icin dondr adaylarinin preoperatif
degerlendirilmesinde MDBTA bulgulari ve bu bulgularin cerrahi
yaklagimi ne oranda etkiledigi belirlendi.

Bulgular: 496 bobrek verici adayinin 273’0 erkek, 223’0 kadin idi.
Verici adaylarinin yas araligi 20-85 arasindaydi, yas ortalamasi ise
46,25+13,2 idi. 278 tanesi dondr adayl olmus, 218 aday gesitli
nedenler ile elenmistir. Bunlarin 22 tanesi MDBTA’de tespit edilen
bulgulara bagh olarak donér olamamistir. Nakile engel olan en sik
MDBTA bulgusu ise bilateral bobrek tasi idi.

Sonug: Renal transplant 6ncesi nakile engel olacak batin igi renal ve
ekstrarenal patolojilerin degerlendirilmesi oldukga 6nemlidir. Renal
MDBTA; canli bébrek dondrlerinin minimal invaziv, hizli ve dogru bir
sekilde degerlendirilmesini saglar. Bu nedenle MDBTA renal
transplantasyon  Oncesi  degerlendirmede kullanimi  gittikge
yayginlagan bir gériintiileme yontemidir.

Anahtar Kelimeler: Donér nefrektomi, multi-dedektor bilgisayarh
tomografi anjiyografi, renal transplantasyon
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Introduction

The gold standard treatment for end-stage renal failure
is kidney transplantation.! It can be performed from a
deceased human source or a living donor. Graft survival
in renal transplantation from a living donor is higher than
in transplantation from a deceased person. Since organ
donations from deceased humans are scarce in our
country, kidney transplants from living donors have
tended to increase in recent years.? The presence of
active infection, incurable malignant diseases, alcohol
and drug addiction are absolute contraindications for
kidney transplantation. Kidney transplantation can be
done in people over the age of 60, but transplantation in
patients over the age of 70 is a matter of debate.?
Radiological imaging plays an important role in the
evaluation of living donor candidates before kidney
transplantation. Conventional renal angiography has
been used to date in the anatomical evaluation of renal
arteries. Intravenous Pyelography (IVP) has been used for
many years to evaluate the renal parenchyma and collect
urinary system.* Conventional angiography is an invasive
procedure. However, it also carries risks of complications
and side effects due to invasive intervention and high-
dose contrast material use. As a result of technological
developments in Computed Tomography (CT), the Renal
Multidetector Computed Tomography Angiography
(MDCTA) technique has been developed. Renal MDCTA
imaging has replaced invasive angiography and IVP in
pre-transplant donor evaluation.>® With four-phase
multiplanar MDCTA, the anatomy, vascular and
nonvascular pathologies, and anomalies of both kidneys
can be detected. In addition, extrarenal and other intra-
abdominal pathologies can be easily distinguished.
MDCTA provides guidance in surgical planning before
donor nephrectomy surgery and significantly reduces the
risk of surgical complications. Due to the absence of
ionizing radiation, Magnetic Resonance (MRI) imaging
can give insight into the anatomy and vascular structure
of the kidneys. In the literature, studies comparing non-
contrast MR Angiography (MRA) and renal MDCTA have
found high diagnostic accuracy rates of MRA examination
in showing vascular anatomy.”®

However, due to its inability to rule out possible urinary
system stones and the higher number of respiratory
artifacts compared to MDCTA, it is not preferred in

imaging  before kidney transplantation unless
necessary.0
In  kidney transplants from living donors where

nephrectomy is planned, full consent of the donor must
be obtained and potential risks must be explained to the
donor candidate. In addition, absolute contraindications
that may prevent the donor from becoming a donor
should be excluded.!! After these conditions are met, the
purpose of preoperative evaluation of the living donor is
to evaluate the anatomy of the donor's kidneys and
measure their size and parenchymal thickness. The
presence of any mass lesion in the kidneys or the
presence of stones in the urinary system is investigated.
It is aimed to evaluate the arteries and veins of both
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kidneys, to investigate collecting system anomalies, and
to determine whether there are variations related to
these anatomical structures. Findings identified by renal
MDCTA performed in appropriate phases are highly
visualized.

In this study, we aimed to determine the frequency of
renal and extrarenal pathologies detected by renal
MDCTA before transplantation and to what extent these
pathologies affect the person's ability to become a donor
and the surgical approach.

Methods

A total of 496 cases who applied to our hospital as kidney
transplant donor candidates and underwent MDBTA
examination between January 2017 and November 2022
were retrospectively screened. Demographic data of the
cases were obtained from the hospital's electronic record
system. Examinations were obtained on 64-slice CT
(Optima CT 660, General Electric Medical Systems,
Milwaukee, Wisconsin, USA). Water-soluble non-ionic
intravenous (i.v.) contrast substance (350 mgl/ml) was
administered with an automatic double-injector system
at a dose of 1 ml/kg at a speed of 4-5 ml/s through an 18-
gauge cannula placed in the antecubital vein. Bolus
monitoring technique and i.v. contrast substance
scheduling was made. Thin-section axial images of the
abdomen were taken, starting from the celiac artery
origin of the suprarenal aorta to the distal part of both
common iliac arteries. Two- and three-dimensional
images were created from these images using Maximum
Intensity Projection (MIP) and Volume Rendering
Technique (VRT). Renal MDCTA examination was
performed in four phases.

The first phase (non-contrast phase) is a thin-section
multiplanar examination aimed at evaluating kidney
dimensions, parenchymal thickness and structure,
presence of stones, and possible additional pathologies.
Craniocaudal and transverse dimensions and
parenchymal thicknesses of both kidneys were measured
on sagittal images of this phase.

The second phase (arterial or corticomedullary phase)
visualizes the abdominal aorta and its branches in three
dimensions throughout the entire course of the renal
arteries, starting from the aortic ostium, within 25-30
seconds after contrast substance administration. This
phase is used to detect possible renal artery anomalies
and their variations and to evaluate renal parenchymal
contrast enhancement. Renal artery diameters were
measured using axial MIP sections of this phase.
Branching of the renal arteries 2 centimeters (cm) from
the orifice; considered early branching. In the presence
of more than one renal artery that was separated from
the aorta by a separate orifice and extended to the
kidney, the larger diameter was called the main renal
artery and the others were called accessory renal
arteries. The accessory renal artery originates from the
aorta; If it enters the hilus, it is called accessory hilar
artery, if it enters the upper pole, it is called upper polar
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artery, and if it enters the lower pole, it is called lower
polar artery.

The third phase (venous-nephrographic phase) was used
to evaluate the renal veins and other abdominal
structures 65-75 seconds after the administration of the
contrast substance. If there is more than one renal vein
on both sides; This condition has been defined as an
accessory renal vein. Anatomical course anomalies of the
left renal vein by its position relative to the aorta; They
were evaluated and named as preaortic, retroaortic, and
circumaortic.

The fourth phase (late phase-pyelographic phase) was
used to evaluate the collecting system and filtering
functions of the kidneys 5-10 minutes after contrast
substance administration.

MDCTA images were examined and evaluated in detail by
a single radiologist (D.D.) experienced in abdominal
radiology. Average craniocaudal and transverse
dimensions and parenchymal thickness of bilateral
kidneys were measured. The diameter, number, and
anomalies of both renal arteries and veins were

determined. Urinary and other intra-abdominal
pathologies were identified within the abdominal
sections.

Statistical Analysis

SPSS 22.0 (SPSS for Windows, 2007, Chicago, US) was
used for statistical analysis. Continuous variables with
normal distribution are presented as meantstandard
deviation. Statistical analysis for parametric variables
was performed with Student's t-test. Qualitative
variables were given as percentages and the correlation
between categorical variables was investigated with the
Chi-square test and Fisher's exact test. The statistical
significance level was defined as p<0.05.

Results

The renal MDBTA examination, which was registered in
our hospital's Picture Archiving and Communication
System (PACS) and performed on 496 kidney donor
candidates between January 2017 and November 2022,
was evaluated retrospectively by a single radiologist
(D.D.).273 of the cases were male (55%) and 223 were
female (45%). The age range was 20-85, the overall
average age was 46.25 £13.2. The average age by gender
was 48.36112.72 for females and 44.53+13.35 for males
(p=0.01).

The mean craniocaudal length of the right kidney was
105.73410.218 millimeters (mm) in females and
108.3149.163 mm in males (p=0.003). The average right
kidney transverse length was 46.061£5.318 mm in females
and 48.0745.73 mm in males (p<0.01). The average
parenchymal thickness of the right kidney was
16.951£2.634 mm in females and 17.63+2.766 mm in
males (p=0.005), the average craniocaudal length of the
left kidney was 105.76+£10.415 mm in females and
111.1049.712 mm in males (p<0.01). The average left
kidney transverse length was 45.6945.337 mm in females
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and 48.6316.080 mm in males (p<0.01), the average left
kidney parenchymal thickness was 17.07+2.516 mm in
females and 17.73+2.586 mm in males (p<0.01) (Table 1).
The mean diameter of the right renal artery was
5.80+1.076 mm in females and 6.13£1.323 mm in males
(p=0.003). The mean diameter of the right renal vein was
9.70+2.105 mm in females and 9.90£2.227 mm in males
(p=0.329). The mean diameter of the left renal artery was
6.01£0.96 mm in females and 6.38+£1.323 mm in males
(p<0.001). The mean diameter of the left renal vein was
8.43 £2.401 mm in females, and 8.67 £2.577 mm in males
(p=0.297) (Table 2).

Right renal artery variation was detected in 40 females
(17.9%) and 64 males (23.4%) (p=0.134). Lower polar
artery variation was detected in 5 of the female donor
candidates, an upper polar artery in 16, an accessory hilar
artery in 16, 4 renal artery variations in 2, and 3 renal
artery variations in 1 female donor candidate. Lower
polar artery variation was detected in 5 male donor
candidates, upper polar artery variation in 20, accessory
hilar artery variation in 32, 4 renal artery variations in 2,
and 3 renal artery variations in 5 male donor candidates.
Left renal artery variation was detected in 48 women
(21.5%) and 78 men (28.6%) (p=0.073). Upper polar renal
artery variations were detected in 13 of the female cases,
accessory hilar in 24, lower polar in 8, and 3 renal artery
variations in 3 of them. Accessory hilar artery variation
was detected in 34 of the male cases, an upper polar
artery in 22, a lower polar artery in 17, 3 renal artery
variations in 3, and 4 renal artery variations in 2 male
donor candidates.

Early branching variation was detected in 35 (15.7%) of
females and 42 (15.4%) of males.

Right renal vein variation was detected in 21 females
(9.4%) and 41 men (15%) (p=0.061). In females, 1 ovarian
vein draining into the right renal vein, 1 with 3 renal vein
variations, and 19 with double renal vein variations were
detected. 35 of the males had double renal veins, 3 had
3 renal veins, 1 had a renal vein flowing into the iliac vein,
1 had 4 renal veins, and 1 had double inferior vena cava
and accompanying double renal vein variation.

Left renal vein variation was detected in 24 females
(10.8%) and 37 males (13.6%) (p=0.346). Lumbar vein
draining into the renal vein in 8 of the female cases,
retroaortic left renal vein in 7, double renal vein variation
and accompanying lumbar vein anomaly draining into the
left renal vein in 1, and compression of the left renal vein
between the Superior Mesenteric Artery (SMA) and
Aorta (Nutcracker Syndrome) in 4, double renal vein and
ovarian vein variation flowing into the left renal vein
were detected in 1 patient, double renal vein one of
which had a retroaortic course, and double renal vein
variation was detected in 2 patients. Double renal vein
was detected in 11 of the male cases, retroaortic left
renal vein in 12, lumbar vein variation flowing into the
renal vein in 10, and compression of the left renal vein
between SMA and Aorta (Nutcracker Syndrome)
variation in 4.

Right kidney pathology was detected in 35 (15.7%) of
female kidney donor candidates and 54 (19.8%) of male
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kidney donor candidates (p=0.238). Kidney stones were
detected in 13 of the female cases, kidney cysts in 18
females, a cyst in one kidney and angiomyolipoma in the
other kidney in 1 female, kidney stones and
angiomyolipoma in 1 female, rotation anomaly in 1
female, and only angiomyolipoma in 1 female. Of the

male cases, 20 had kidney stones, 26 had kidney cysts,
and 5 had kidney cysts and stones together. A Horseshoe
kidney was detected in 1 male, a distal ureter stone was
detected in 1 and angiomyolipoma was detected in 1
male.

Table 1. Mean age by gender, mean dimensions and mean parenchymal thickness of both kidneys

Table 1 Female Male p
Mean Age 48.36+12.722 44.53+13.358 =0.001
Right kidney craniocaudal dimension 105.731£10.218 mm 108.314£9.163 mm =0.003
Right kidney transverse dimension 46.06+5.318 mm 48.07+5.730 mm <0.001
Right kidney parenchymal thickness 16.95%+2.634 mm 17.63+2.766 mm =0.005
Left kidney craniocaudal dimension 105.76£10.415 mm 111.1049.712 mm <0.001
Left kidney transverse dimension 45.69+5.337 mm 48.6316.080 mm <0.001
Left kidney parenchymal thickness 17.0742.516 mm 17.73+2.586 mm =0.005
Table 2. Mean diameter of bilateral renal arteries and veins by gender
Table 2 Female Male p
Mean diameter of right renal artery 5.80+£1.076 mm 6.13+£1.323 mm =0.003
Mean diameter of right renal vein 9.70+£2.105 mm 9.90+2.227 mm =0.329
Mean diameter of left renal artery 6.01+0.964 mm 6.38+1.323 mm <0.001
Mean diameter of left renal vein 8.43 +2.401 mm 8.67 +2.577 mm =0.297

Left kidney pathology was detected in 34 females (15.2%)
and 55 males (20.1%) (p=0.157). Kidney stones were
detected in 12 of the female kidney donor candidates,
kidney cysts in 17, kidney stones and accompanying cysts
in 4, and angiomyolipoma in 1. Kidney stones were
detected in 14 of the male kidney donor candidates,
kidney cysts in 34, kidney stones and cysts in 6,
microcalculus, and an accompanying solid lesion in 1
male. Collecting system pathology was detected in 9
females (4%) and 12 males (4.4%) (p=0.843). Bilateral
pelvicalyceal ectasia was detected in 3 of the female
cases, bilateral extrarenal pelvis variation in 2, unilateral
pelvicalyceal ectasia in 3, and bilateral dilated extrarenal
pelvis variation in 1. 3 of the male cases had unilateral
pelvicalyceal ectasia, 2 had bilateral pelvicalyceal ectasia,
2 had bilateral extrarenal pelvis variation, 1 had bilateral
extrarenal pelvis and accompanying pelvicalyceal ectasia,
1 had a double collecting system on the left, 1 had an
ectopic pelvic kidney variation on the left and 1 had
double left pelvic kidney variation. Collecting system and
accompanying pelvicalyceal ectasia were detected on the
right side and ureteropelvic stenosis variation was
detected on the left in 1 of the male cases. Other intra-
abdominal additional pathologies were detected in 92
(41.3%) of females and 93 (34.1%) of males (p=0.1).
Hepatosteatosis in 33 of the female cases,
hepatosteatosis and accompanying hepatomegaly in 6,
umbilical hernia in 15, liver cyst in 7, liver hemangioma in
5, splenomegaly in 4, cholelithiasis in 3, adrenal adenoma
in 2, adrenal lipoma in 1, mesenteric panniculitis in 4.
appearance 1 with a giant mass originating from the
uterus, 1 with a uterine myoma, 2 with an ovarian cyst, 1
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with hepatosteatosis and accompanying hemangioma, 2
with hepatosteatosis and accompanying adrenal
adenoma, 2 with hepatosteatosis and splenomegaly, 2
with adrenal adenoma and cholelithiasis, in another one
hemangioma, hepatosteatosis and cholelithiasis were
detected in the liver. Among the male cases, 45 had
hepatosteatosis, 10 had hepatosteatosis and
accompanying hepatomegaly, 3 had umbilical hernia, 1
had umbilical hernia and associated bladder stones, 1
had umbilical hernia and associated hepatosteatosis, 9
had liver cysts, 3 had liver cysts associated with
gallbladder stones, hepatosteatosis and hepatomegaly in
2, cholelithiasis in 7, hepatosteatosis and accompanying
liver hemangioma in 2, hepatosteatosis and
accompanying adrenal adenoma in 5, mesenteric
panniculitis in 2, splenomegaly in 2 and Ankylosing
Spondylitis findings in the bone structures in 1 (Table 3).
Of the 496 kidney donor candidates in the study, 278
were able to become donors. 218 candidates were
eliminated for various reasons. According to MDCTA
findings, the number of patients eliminated was 22, and
15 of them had bilateral kidney stones (Figure 1).

One of them had left nephrolithiasis and accompanying
proteinuria, one had 3 bilateral renal arteries (Figure 2),
one had bilateral fine-calibrated double renal arteries
and veins, and one had 3 renal arteries on the right and
double renal arteries on the left and early branching
variation (Figure 3). One case was eliminated because of
multiple kidney cysts, one had a right kidney stone and a
double retroaortic renal vein on the left, and one had a
gynecological tumor (Figure 4).
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Table 3. The incidence of renal artery and vein variations, renal pathologies, collecting system pathologies, and other intra-abdominal

pathologies according to gender

Female Male p

Negative 183(82.1%) 209(76.6%) =0.134
Right renal artery variation

Positive 40(17.9%) 64(23.4%)

Negative 175(78.5%) 195(71.4%) =0.073
Left renal artery variation

Positive 48(21.5%) 78(28.6%)

Negative 202(90.6%) 232(85%) =0.061
Right renal vein variation

Positive 21(9.4%) 41(15%)

Negative 199(89.2%) 236(86.4%) =0.346
Left renal vein variation

Positive 24(10.8%) 37(13.6%)

Negative 188(84.3%) 219(80.2%) =0.238
Right kidney pathology

Positive 35(15.7%) 54(19.8%)

Negative 189(84.8%) 218(79.9%) =0.157
Left kidney pathology

Positive 34(15.2%) 55(20.1%)

Negative 214(96%) 261(95.6%) =0.843
Collecting system pathology

Positive 9(4%) 12(4.4%)

Negative 131(58.7%) 180(65.9%) =0.1
Additional intra-abdominal pathology

Positive 92(41.3%) 93(34.1%)
Total 223(100%) 273(100%)

Figure 1. Bilateral kidney stones (blue arrows) in non-contrast axial
MDCTA examination

Figure 2. In the three-dimensional Volume Rendered Technique (VRT)
review; bilateral three renal artery variations
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Figure 3. Three-dimensional Volume Rendered Technique (VRT)
imaging shows 3 renal arteries on the right and double renal arteries on
the left, with variation and early branching

Figure 4. Giant mass thought to originate from the uterus (white arrow)
on coronal non-contrast CT scan

Other reasons for exclusion in the evaluation of donor
nephrectomy are the kidney recipient being found to be
at immunological risk, the kidney recipient being found
to be at cardiovascular risk, other diseases detected in
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the recipient, blood group incompatibility, detection of
proteinuria, hypertension, diabetes, malignancy,
cardiovascular diseases in the donor candidate, the
ethics committee not approving transplantation, and the
donor candidate gives up on transplantation. In a total of
203 kidney transplant operations performed without
complications, left laparoscopic donor nephrectomy was
performed, and in the other 75 operations, laparoscopic
right donor nephrectomy was performed. When
choosing the side of the surgeries; MDBTA review results
played an important role in the decision-making process.

Discussion

In patients whose chronic renal failure has become
irreversible, when the glomerular filtration rate drops
below 15 milliliters/minute/1.73 square meters, these
patients are evaluated for dialysis and kidney
transplantation. The transplant success rate is higher in
patients who have the chance to undergo transplantation
without dialysis.'3>* Laparoscopic donor nephrectomy
from a living donor was first performed by Ratner in 1995
and subsequently became widespread rapidly. This
practice has started to be implemented in our country
since the year 2000.*>® Nowadays, with the increasing
success of immunosuppressive treatment, graft survival
rates are over 90% thanks to technical developments
such as laparoscopic surgery. Kidney transplantation is
the gold standard treatment for kidney failure. Since
organ donations from deceased persons are low, kidney
transplantation from living donors is more prominent in
some countries like ours.'” During donor nephrectomy,
the donor should be protected as much as possible and
the risks of mortality and morbidity should be reduced.
Studies have shown that the Laparoscopic Donor
Nephrectomy (LDN) procedure takes longer than the
open operation, and has a longer warm ischemia time,
but has similar results in terms of perioperative
complications and  long-term  complications.81®
Therefore, LDN is the most commonly performed surgical
method today.?®

Having knowledge about renal anatomy and vascular
structure in the preoperative period is guiding in terms of
surgical planning. In particular, examining the vascular
structures of both kidneys of donor candidates is decisive
in determining which side of the kidney will be selected
for nephrectomy. In addition, it greatly reduces the risk
of complications that may occur during dissection during
donor nephrectomy surgery.?!

Renal MDCTA, performed in four phases with
appropriate technique, is the most common imaging
method used for this purpose today. First of all, in the
thin-section imaging performed in the non-contrast
phase, the localization of both kidneys, their dimensions,
and parenchymal thickness are measured, and lesions
such as stones and crystalloids, if any, can be
distinguished. Renal vascular anatomy is evaluated in
detail in the arterial and venous phases. In particular, the
presence of more than one renal artery and vein, the
presence of accessory and renal polar arteries, and the
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presence, of course, anomalies of the renal vein such as
retroaortic, circumaortic, and left renal vein opening into
the lumbar vein are displayed. Renal cysts, the most
common kidney mass, appear as homogeneous
hypodense lesions with smooth contours that do not
enhance contrast in the arterial and venous phases and
can be easily distinguished from mass lesions such as
angiomyolipoma, oncocytoma, and renal cell carcinoma.
In the late phase; It can be evaluated whether there are
anomalies in the collecting system such as ureteropelvic
stenosis and ureteral dilatation. Evaluating all the
findings together provides guidance on which side, right
or left, will be chosen for donor nephrectomy.??

If there is more than a 2 cm difference between kidney
sizes on imaging, it should be considered that there may
be a significant difference in glomerular filtration rates.
Radioisotope renography (Tc99m-MAG3) can be
performed when necessary to evaluate the function of
both kidneys. If a difference of 10% or more is detected
between kidney functions, the kidney with lower
function can be planned to be removed, but this usually
prevents acceptance as a donor.2324

Preoperative evaluation of vascular anatomy is extremely
important. The presence of multiple renal arteries and
veins does not constitute a contraindication for donor
nephrectomy. However, preoperative knowledge of
these vascular variations is very important in preventing
possible complications. In approximately 25% of cases,
more than one vessel is seen in one kidney, and in 7% of
cases, more than one vessel is seen in both kidneys. If
there is no other obstacle, the removal of a kidney with a
single artery and a single vein should be preferred to
minimize the risk of complications. Due to the length of
the vein, the preference for donor nephrectomy is the
left kidney. Due to the short vein in the right kidney,
mechanical complications such as renal vein thrombosis
are more common. 2325

Preoperative evaluation should also be performed
carefully in the presence of kidney stones. If stones are
detected in both kidneys, the person cannot be a
candidate for donor nephrectomy. However, non-
symptomatic stones under 1.5 cm in diameter in a single
kidney are not an obstacle for donor nephrectomy.
Planning should be done so that the kidney without
stones remains in the donor.26?’

Simple cystic structures of the kidney detected in
preoperative evaluation do not prevent becoming a
donor. Kidney transplantation can be performed with
cystic structure. Again, while benign masses such as
angiomyolipoma under 4 cm do not prevent donation,
mass lesions in the kidney over 4 cm are generally not
suitable for donor nephrectomy. However, donor
nephrectomy may be considered if there is a mass that
can be removed ex-vivo.1%” Kidney transplantation may
be a possibility if ex-vivo partial nephrectomy can be
performed in incidentally detected early-stage renal cell
cancers.!12?

Both renal arteries originate from the aorta just after the
superior mesenteric artery at the level of L1-L3
vertebrae. In most cases, there is a single renal artery



Dogan et al., Renal Transplantation

bilaterally. It is approximately 4-6 cm long and 5-6 mm in
diameter. Depending on the location of the renal hilus,
they show a lateral and posterior course and enter the
hilus from the posterior of the renal vein. The right renal
artery originates from the anterolateral aspect of the
aorta, while the left renal artery originates from the aorta
more superior to the right.2 Transient mesonephritic
arteries that develop during the embryological period
and do not disappear afterward cause renal artery
variations. Renal artery variations are named accessory,
hilar, upper polar, lower polar, aberrant, and early
branching according to their number, origin, branching
pattern, and entry into the kidney. These variational
conditions in the renal arteries often do not cause clinical
findings. It is detected incidentally in radiological
imaging. However, sometimes thin and tortuous
accessory renal arteries can cause perfusion disorders in
the kidney and resistant hypertension. If the inferior
polar artery causes compression as it courses in front of
the ureteropelvic junction, hydronephrosis may occur.
Accessory renal arteries may be injured during renal
biopsy or kidney surgery, and conditions such as bleeding
and ischemia necrosis may occur. Evaluating the donor's
vascular structure, especially before renal transplant, is
very important in this respect.?® In the donor
nephrectomy operation, the renal artery incision should
be made 1.5-2 cm distal to the aortic origin to control
bleeding easily and to make the anastomosis suitable for
the recipient. Therefore, it is very important to identify
any possible premature branching of the main renal
artery preoperatively.°

Renal vein anomalies and variations are much less
common than renal arteries. Multiple renal veins are the
most common renal vein variation, they are more
common in the right kidney and are between 15-30% of
the whole population.3! Each kidney usually has one renal
vein, which drains into the inferior vena cava. The right
renal vein is shorter than the left. Therefore, the left
kidney is usually chosen. At the entrance location to the
Inferior Vena Cava (IVC), the average diameter of the left
renal vein is 12.3+1.41 mm, while the right renal vein is
10.9£1.56 mm wide. Multiple renal veins bilaterally,
circumaortic, or retroaortic renal vein on the left may be
seen. The left renal vein normally passes in front of the
aorta and flows into the IVC. If the left renal vein passes
posterior to the aorta and flows into the inferior vena
cava, it is called a retroaortic course. If it divides into
branches passing in front and behind the aorta and
extends to the inferior vena cava, it is called the
circumortic renal vein. These variations do not pose an
obstacle to LDN. However, the risk of thrombosis of the
retroaortic left renal vein is high and it is important to
know it in the preoperative period as there is a risk of
injury during surgery.3? The circumaortic left renal vein
becomes compressed between the aorta and SMA, or the
retroaortic left renal vein becomes compressed between
the aorta and the vertebral body, causing the Nutcracker
Phenomenon. Increased pressure in the left renal vein
causes rupture in the thin-walled renal veins, which may
cause clinical findings such as hematuria, orthostatic
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proteinuria, and increased pressure in the gonadal veins
may cause clinical findings such as pelvic congestion, left
varicocele, and flank pain.?® Urinary system anomalies
and collecting system anomalies may be asymptomatic
or may lead to renal failure.3* In the pyelographic phase,
which is the late phase; the renal pelvis, calyces, and
ureter anatomy are evaluated and anomalies such as
hydronephrosis, ureteropelvic stenosis, and double
collecting system are detected.® It is possible to detect
renal artery and vein variations accurately and quickly
with renal MDCTA. At the same time, MDCTA provides
information about renal function, urinary system
variations and pathologies, and other intra-abdominal
pathologies.3®3® Renal MDCTA performed with
appropriate technique; is superior to other radiological
modalities in the evaluation of living kidney donors.
With a single radiographic imaging, renal vascular and
nonvascular anatomy, and other intra-abdominal organs
can be evaluated quickly and accurately. For this reason,
it is an imaging method that is increasingly used
routinely.*°

Conclusion
MDCTA can be applied as radiological imaging alone to
determine  suitable candidates before donor

nephrectomy operation and to predict the vascular
variants that will be encountered perioperatively.
Knowing the vascular variants before surgery is
important data on which kidney will be received as a
donor. Technically, taking the left kidney as a donor is
more suitable from a surgical perspective. Although
vascular variations are more prevalent on the right side,
detailed information can be obtained with MDCTA and
this information may enable the selection of the right
side in donor nephrectomy operation. MDCTA aloneis an
ideal radiological examination modality that can be used
safely before donor nephrectomy surgery, as it provides
detailed information about renal parenchyma and size,
collecting urinary system and other intra-abdominal
pathologies, as well as vascular and urinary variations.
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0oz

Pankreas duktal adenokarsinomu (PDAK); tani aldiginda ileri
evrelere ulasmis olan, agresif seyirli bir malignitedir. 5 yillik genel
sagkalim orani yalnizca %7’dir. Tumor mikrogevresinin spesifik
Ozellikleri ve erken donemde metastaz yapmasi da dahil birgok
Ozelligi nedeniyle mortalite oranini distirebilecek etkin bir tedavi
yontemi  bulunmamaktadir.  Diger solid  timorler ile
karsilastirildiginda, uygulanan terapétik rejimler PDAK’nin tedavi
direnci nedeniyle ¢cok daha etkisiz kalmaktadir. PDAK’nin kompleks
timor mikrogevresinin timor progresyonuna sagladigi katki ve
bunun preklinik modellere yansitilmasi, klinikte kullanilmasi
amaglanan yeni terapétik ajanlarin gelistirilebilmesi igin 6nemlidir.
Bu derlemede, PDAK’nin molekdler 6zellikleri, timor mikrogevresi
ve tedavi direncinin molekiiler temelleri ele alinmis; uygulanmasi
hedeflenen tedavilerin klinikteki uygulamadan onceki siregleri
olan in vitro, ex vivo ve in vivo preklinik modellemelerden
bahsedilmistir.

Anahtar Kelimeler: Pankreas kanseri, inflamasyon, preklinik
modellemeler.

ABSTRACT

Pancreatic ductal adenocarcinoma (PDAC); it is a malignancy with
an aggressive course and poor prognosis. The 5-year overall
survival rate is only 7%. Due to the specific characteristics of the
PDAC microenvironment and early metastasis, there is no effective
treatment method that can reduce the mortality rate. Compared
to other solid tumors, the therapeutic regimens applied are much
less effective due to the treatment resistance of PDAC. The
contribution of the complex tumor microenvironment of PDAC to
tumor progression and its reflection on preclinical models are
important for the development of new therapeutic agents
intended for clinical use. In this review, molecular features of
PDAC, tumor microenvironment and molecular basis of treatment
resistance are discussed, in vitro, ex vivo and in vivo preclinical
models, which are the processes before the targeted treatments
are applied to the clinic, are mentioned.

Keywords: Pancreatic cancer, inflammation, preclinical models.
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Kaya ve ark, PDAK'ta ilag Direncinin Molekiiler Temelleri ve Preklinik Modellemeler

Giris

Pankreas duktal adenokarsinomu (PDAK); yogun
desmoplastik stroma ile karakterize edilen, agresif
seyirli ve kotl prognoza sahip bir malignitedir. Diinya
capinda kansere bagh o6limlerin yedinci 6nde gelen
nedenidir.! PDAK tedavisi hastaligin evresine gére secilir
ve cerrahi, kemoterapi, radyasyon tedavisi ve palyatif
bakimi icerir. PDAK’ta halen en etkin tedavi yontemi,
rezeke edilebilir hastalar icin cerrahi rezeksiyondur.
Ancak cerrahi rezeksiyon wuygulanmis olsa bile;
hastalarin ~ %90'inda  bir yil  icerisinde  nuks
gorildiginden bazen cerrahi rezeksiyon uygulanabilir
bir yéntem degildir.2 Bu nedenle cerrahi sonrasi
kemoterapi hastalar icin vazgecilmez bir secenek olsa da
cerrahi rezeksiyonun ardindan kisa slire sonra tedavi
baslamadan hasta hayatini kaybeder.? Ayni zamanda
timort  rezeke edilemeyen PDAK hastalari tani
aldiginda, hastalik ya lokal olarak ilerlemis (%30)
haldedir ya da uzak metastaz yapmistir (%50). Pereiro &

Chio tarafindan 2020 vyilinda vyapilan literatir
taramasinda, PDAK’nin  primer timor  kitlesi
olusturmadan oOnce bile metastaz yapabilecegi

gosterilmistir. Metastaz sonucunda farkli organlara
yerlesmis olan kanser hiicreleri, invaze oldugu yerde
klonal cesitlilik gosterir ve uygulanan tedavilere karsi
artan bir direngle dormansi (timorin biylimesini
durdurmasi ve hareketsiz kalmasi) halinde bulunurlar.®
PDAK’nin erken evrelerde asemptomatik olmasi, timor
mikrocevresinin 6zellikleri, erken metastaz yapma
yetenegi ve kemoterapdtik ajanlara karsi direng
gelistirerek standart tedavilere zayif yanit vermesi
sagkalim oraninin diisiik olmasina ve niikse neden olur.®
Bu derlemenin amaci; PDAK'nin karakterize edildigi
spesifik Ozellikler ile birlikte timor mikrogevresinin,
epitelyal mezenkimal déntsim (EMT) slrecinin ve iliskili
sinyal yolaklarinin metastazdaki 6nemini ele almaktir. Ek
olarak tedavi stratejilerinin gelistirilmesinde ilk basamak
olan in vitro, ex vivo ve in vivo modellemelerden s6z
edilecektir.
Pankreas Duktal Adenokarsinomu’nda Genetik
Degisiklikler

Ekzokrin ve endokrin fonksiyonlara sahip olan pankreas
glandiiler bir organdir.” Endokrin pankreasin fonksiyonel
birimi olan Langerhans adaciklari, glikoz
metabolizmasinin kontroliinden sorumlu olan glukagon
ve insilin gibi hormonlar salgilayan a ve B hicreleri
icerir. Asiner hicrelerden ve duktal aglardan olusan
ekzokrin  pankreas lipaz, amilaz gibi sindirim
enzimlerinin salgilanmasinda gérevlidir.?

Pankreasin ekzokrin kismindan tlreyen PDAK c¢ok
basamakli genetik degisikliklerle karakterize edilir.
PDAK'nin 6ncu lezyonu olan Pankreatik intraepitelyal
neoplazi (PanIN), PanIN1a/b, PanIN2 ve PanIN3 olmak
zere ¢ evreden olusur (Sekil 1).° Ras proteininin bir
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izoformu olan KRAS onkogeni, PDAK’ta %90 oraninda
nokta mutasyonuna ugrar. Malign transformasyonun
erken asamalarinda ortaya c¢ikar ve progresyonda
baslatici mutasyon olarak kabul edilir. Mutant KRAS,
PanIN2 evresinde tiimor baskilayici gen olan CDKN2A,
PanIN3 evresinde ise bir diger timor baskilayici gen olan
SMAD4 ve genomun gardiyani olarak adlandirilan
TP53’de olusan mutasyonlar ile birleserek, PDAK’nin
hizla ilerlemesinden sorumlu hale gelir.20?

Pankreas | | panINta/lb PanIN2 | PaniN3 PDAK
Epiteli
CDKN2A) | TP53
kRas T | SMAD4

\ & SIS Metastatik Koloni

Mikrometastaz “Olugumu
/Metaslaz
9%/ @
[
Karaciger Akciger

Sekil 1. Normal pankreas duktal epitel hiicrelerinin, PanIN
lezyonlarina ilerlemesi ve PDAK olusumundan sonra yaygin
metastaz gelisiminin sematik gésterimi.12

PDAK gelisiminde gordigiimiz bu erken lezyonlarin
(PanIN), tumorogenez sirecinde roli olan sinyal
yolaklarinda bazi spesifik degisikliklere sahip oldugu
bilinmektedir (Sekil 2A).
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Sekil 2. PDAK vakalarinda gorilen genetik degisiklikler
sematize edilmistir. Kanser hiicrelerinin proliferasyonunda
ihtiyac duyulan Ras, PDAK gelisiminde anahtar gorevi gorr.
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Mutant KRAS, CDKN2A mutasyonuna sebep olur ve kontrolsiiz
timor gelisimini baglatir. 1314

Bu yolaklarda meydana gelen degisimler ve mutasyonlar
da halihazirda karmasik olan PDAK’I daha kompleks hale
getirir.>*® PanIN3 evresinde mutasyona ugrayan
SMAD4, TGF-B yolu araciligi ile sinyalizasyonda énemli
rollere sahiptir. Standart TGF- yolagi hiicre bliyimesi
Uzerinde gigli inhibitor etkiye sahiptir. Bu yizden,
PDAK’nin erken asamalarinda hem apoptozu uyararak
hem de epitel hiicrelerde G1 fazinda hiicre déngtsini
durdurarak timor baskilayici islev gorir. Diger taraftan
SMAD4, PDAK vakalarinin  %55’inde delesyona
ugrayarak TGF-B’nin ekspresyonunu ve ekstraseliiler
matrikse (ECM) salinimini arttirarak protiimorojenik bir
ortam olusturur (Sekil 2B).17/8

Normal hiicrelerde hiicre déngilisi kontrollinl saglayan
ve apoptozu indikleyen TP53 ise fonksiyonunu
kaybettiginde p21’i inhibe ederek hicrelerin sirekli
proliferasyonuna sebep olur (Sekil 2C-D).*”

PDAK’ta yaygin olarak goézlenen bu mutasyonlarin
tanimlanmasi, PDAK molekiiler biyolojisini anlamamizin
yani sira, ihtiyac duydugumuz vyeni terapoétik
yaklasimlarin arastiriimasina da imkan saglayacaktir.
Arastirmalar PDAK’nin uzun yillar icinde ortaya ¢ikan,
daha erken tani ve etkili tedaviye ihtiyag duyan bir
hastalik oldugunu gostermektedir. Genetik degisiklikler,
PanIN’lerin ortaya ¢ikmasindan ve PDAK olusumundan
dnce gelmektedir.’® PDAK’nin tiimér heterojenitesine
neden olan Ozelliklerinin  hedeflenmesiyle ilgili
calismalar gelistirildikce, PDAK tedavisindeki ilerlemeler
hizlanacaktir.

Epitelyal mezenkimal donisiim sireci (EMT), epitel
hlcrelerin invazyon ve metastaz yetenegi kazanmak
amaclyla mezenkimal karaktere donisiimiyken,
mezenkimal epitelyal donlisum slireci (MET) ise
mezenkimal hicrelerin epitelyal karaktere doénlisme
surecidir.

PDAK’ta yilksek mortalitenin en 6énemli nedeni olan
metastaz, TGF-f'nin  EMT sirecini baslatmasiyla
indiklenir (Sekil 3).2°

EMT ve MET surecleri, PI3K/AKT, Notch ve WNT
sinyalizasyonu da dahil olmak Uzere bircok koordineli
sinyal tarafindan kontrol edilir ve KRAS, TP53, SMAD4
gibi genlerde meydana gelen mutasyonlar ile
kolaylasir.2!

PDAK’ta metastaz ¢ok basamakli, kompleks ve ¢ok hizl
bir stiregtir. TUmor hiicrelerinin bazal membrana invaze
olarak stromaya gecis yetenegi kazanmasiyla baslar.
Tumor  hilicreleri  metastaz  yapacagl  organin
parankimine invaze olmaya c¢alisirken, immin
sistemden kacarak kan dolasimina gecer, akciger ve
karaciger gibi uzak organlara yayilir.2t3

PDAK’ta mortalitenin yiksek olmasinin diger sebebi,
EMT siirecinin ¢ok erken evrelerde baslamasidir.?* Bu
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sirecin baslamasini epitel belirteclerin (E-kaderin,
sitokeratin) kaybindan sonra mezenkimal belirteglerin
(N-kaderin, fibronektin, vimentin) kazanimi takip eder
ve mezenkimal karaktere sahip hiicrelerin migrasyonu
desteklenir. Bu hicreler yapisi geregi, yliksek invazyon
ve migrasyon yetenegine, apoptoza karsi dirence ve
ECM bilesenlerini normalden daha fazla eksprese etme
kapasitesine sahiptir.?

PDAK icin E-kaderin ekspresyonunun azalmasi ile
fibronektin ve vimentin ekspresyonlarinin artmasi k6t
prognozile iliskilendirilmistir. K6tl prognoz ise mortalite
yiksekliginin bir diger dnemli nedenidir.2®
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Sekil 3. PDAK gelisiminde standart ve standart olmayan TGF-B
sinyal yolagl sematize edilmistir. TGF-B'nin  TGFBR2
reseptorine baglanmasiyla TGFBR1'nin fosforilasyonu uyarilir.
Standart yolakta SMAD2/3 proteinleri fosforile edilir ve
SMADA4 ile kompleks olusturarak; hticre canliligi, proliferasyon
ve EMT siirecine katkida bulunur. Standart olmayan yolakta ise
TGF- B sinyali; RAS-RAF-MEK-ERK ve PI3K-AKT-mTOR araciligi
ile iletilir.

Kanser hicrelerinin invazyon ve metastaz esnasinda
immiin sistemden kacarak ortam kosullarina uyum
saglamasi gerekir. Bu kagisi basarabilmesi ve invaze
oldugu vyerde kolonize olabilmesi icin tUmor
mikrogevresi son derece dnemli bir faktoérdiir. invazyon
ve metastaz slrecini gergeklestirmis olan kanser
hiicrelerinin, ayni zamanda uygulanacak kemoterapotik
ilaglara karsi da diren¢ kazanma ihtimali ylksektir. Bu
basamaklardaki molekiiller hedef alinarak ve timor
mikrocevresi ¢ozlimlenerek sirecin aydinlatiimasi
kemorezistans mekanizmalarinin anlasilmasina fayda
saglayacaktir.
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Sekil 4. Normal pankreas dokusu ile pankras duktal adenokarsinomunun desmoplastik yapisinin karsilastiriimasi (4B,4C) ve immin
sistem hicrelerinin (4A) PDAK’nin yogun stromal timor mikrogevresindeki rolleri (4D) sematize edilmistir.

Pankreas Duktal Adenokarsinomu Timor Mikrogevresi
ve inflamatuar Siireg

PDAK gelisiminde normal hicrelerin morfolojik
degisimiyle erken lezyonlara ve invaziv timorlere dogru
ilerleyen slirecte heterojen stromal bir yapi gézlenir. Bu
yaptya Sekil 4A’da gosterilen hicrelerin katilimiyla
olusan desmoplastik bir mikrogevre eslik eder.?” Normal
dokularda fibroblastlar, inflamatuar hiicreler ve ECM
doku homeostazini korumaktadir (Sekil 4B). Ancak
PDAK’ta tlimor etrafinda bulunan neoplastik hiicreler
stromal yapilyi ve doku homeostazini bozar, kanser

hiicrelerinin  proliferasyonunu ve  migrasyonunu
destekleyen bir ortam olusturur.
Timor hicreleri  oncelikle  kendisini  ¢evreleyen

stromada inflamatuar bir yanit olusumuna neden olur.
Daha sonra stroma kademeli sekilde timér olusumunu
ve progresyonunu destekleyecek bir ortama doniismeye
baslar. Son asamada bu ortam timoriin blylimesini ve
tedavi direncini destekleyen bir ortam haline gelir ve
tiimére agresiflik kazandinir (Sekil 4C).27/28

Timor progresyonu, bazal membran yapisinin
bozulmasi, desmoplastik stroma ve EMT ile yakindan
iliskilidir.2® Tumér mikrocevresinde fibrogenezin
gorilmesiyle  blayime  faktorleri  salgilanir  ve
fibroblastlarin EMT ile miyofibroblastlara doniserek
biriktigi  gozlenir.  Fibroblastlarin  ¢ogalmasi ve
miyofibroblastlara doénlisimi ECM proteinlerinin
(kolajen, hyaluronan, fibronektin) birikimine neden
olarak, kanser hiicrelerinin hayatta kalmasini ve sirekli
prolifere olmasini saglar. Tumor mikrogevresinde
bulunan hyaluronan, reseptor tirozin kinazlar ve kiguk
GTPaz'lar vyoluyla anjiyogenezi, EMT sirecini ve
kemorezistansi indiikler (Sekil 4D).?°-3!

Normalde hareket yetenegi olmayan pankreas stellat
hiicreleri pankreas dokusunun mevcut yapisinin
korunmasinda ve ECM (retiminde gorevlidir.
Timorogenez sirasinda ise timor hicreleri TGF-B gibi
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blylime faktorleri salgilayarak pankreas stellat
hiicrelerini aktive ederler.3? PDAK’ta aktif pankreas
stellat hicreleri, HIFla ekspresyonunu arttirarak
hipoksik bir ortam olustugunu gosterir. Normoksiye
kiyasla daha dusik bir oksijen seviyesini temsil eden
hipoksi, bircok solid tiimérde oldugu gibi PDAK’ta da
yaygin olarak godzlenir.3® Hipoksi; hiicre siklusunu
yavaslatarak, DNA sentezini engeller ve sitotoksik
ilaglara karsi gelisen direnci artirabilir. Ayrica, gesitli
sinyal yolaklari Gizerinden PDAK’ta Gemsitabin direncine
katkida bulunabilir ve ila¢ direncinden sorumlu oldugu
tanimlanmis gen olan MDR1’in (coklu ila¢ direnci 1)
ekspresyonunu uyararak ilag penetrasyonunu
diizenleyebilir (Sekil 4D).34

HIFla  ekspresyonu ile  timor
anjiyogenezi, immin sistemden kagisi ve tedavi
direncini  modile eden hipoksik durum, PDAK
malignitesini yonlendiren 6nemli bir kosuldur. PDAK
hastalarinda ayrica, timoriin interstisyel boslugunda
ECM proteoglikanlari  (kolajen) ve glikozamino-
glikanlarinin (hyaluronan) asiri Gretimi mevcuttur. Bu
molekiller timoér blylmesi ve anjiyogenez sirasinda
salgilanirlar. Blylime, metastaz, anjiyogenez,
diferansiyasyon ve immin yanit gibi slirecleri modiile
ederler.®

Kanser hiicrelerinin lokal timdérden lenf bezlerine ve kan
yoluyla uzak vyerlere yayillmini saglayan lenfatik
invazyon PDAK’ta da yaygin olarak gézlenir. Bu slirecte
lenfanjiyogenez olarak adlandirilan lenfatik damarlarin
genislemesi kritik bir adim olarak kabul edilir.3¥ PDAK’nin
timor mikrogevresinde lenfatik invazyon erken
evrelerde gorulir ve dislik sagkalima neden olan M2
fenotipinde timor iliskili makrofajlarin  birikimi ile
karakterize edilir. Makrofajlarin  birikimi inhibitor
sitokinleri salgilayarak immdin yaniti sinirlar. Ayrica
pankreas adipoz dokusu TGF-B, TNF-a gibi
proinflamatuar sitokinlerin salgilanmasindan

invazyonunu,
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sorumludur. Bu dokudan salgilanan adipositler, endotel
htcreler, fibroblastlar, immin sistem ve kanser kok
hiicreleri PDAK gelisimine neden olur.37:38

Timor mikrogevresinde timoérin ihtiyag duydugu
ortamin saglanmasi igin, dogal 6ldurici hicrelerin (NK)
ve CD+8 lenfositlerin sayisinin da azalmasi gereklidir.
Bunun aksine; diizenleyici T hicreleri (Treg), miyeloid
turevli baskilayici hiicreler (MDSC) ve tumorle iliskili
makrofajlar (TAM) ise 6nemli o6lgide artar, boylece
kanser hicrelerinin immin sistem ile karsilagsmasi
engellenir. Normal durumda Treg hicreleri, CTLA-4
ekspresyonu ve TGF-B ile IL-10 sekresyonu yoluyla
kanser hiicrelerini yok etmeye ¢alisan otoimmuiinitenin
ortaya c¢ikmasini onler. Ancak tlimérogenez sirasinda
Treg hiicreleri, efektor T hiicrelerini etkileyerek tlimore
karsi olusturulacak immiin yaniti engeller.3%40

PDAK timoér mikrogevresinde bulunan diger onemli
hicre grubu kanserle iliskili fibroblastlardir (CAF).
CAF'ler, pankreatik stellat hiicrelerden, fibroblastlardan,
kemik iligi kaynakli mezenkimal kok hiicrelerden ve
adipositlerden gelisir (Sekil 5A). Bu hiicreler TGF-$3, TNF-
a, IL-1, 6, 10 ve Hedgehog sinyal yolaklar ile aktive
edilerek sitokinleri ve kemokinleri salgilar.*! IL-6 ayni
zamanda JAK/STAT sinyal yolaginin aktivasyonu yoluyla,
ADM denilen (asiner-duktal metaplazi) slrece katkida
bulunur ve inflamasyonu indiikler (Sekil 5B).%
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Sekil 5. Kanser iliskili fibroblastlarin (CAF) kéken aldigi hiicreler
sematize edilmistir (5A). CAF’larin sitokin sekresyonu ve sinyal
yolaklari aracigiyla timor hiicresine olan etkileri gésterilmistir
(5B).

PDAK metastazindaki gelismelere ragmen, bu siireci
engellemek adina FDA tarafindan heniliz onaylanmis
ilaglarin  olmamasi  dikkat  cekicidir.  Preklinik
arastirmalardan elde edilen sonuglarin klinige gegmemis

olmasi; bu silrecin son derece karmasik oldugunu,
birden ¢ok sinyalizasyon ile desteklendigini ve
gelistirilen ilaglarin  etkinliginin yetersiz  kaldigini

dogrulamaktadir. Bu basarisizliklarin nedenleri arasinda;
PDAK tiimorlerinin heterojenik ve yogun stromal yapisi,
kanser hicrelerinin EMT sirecinin de etkisi altinda
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gelistirilen ilaglara karsi direng olusturmasi, immin
sistemin etkisizlestirilmesi gosterilebilir. Ayni zamanda
PDAK cesitli sinyal yolaklari ile desteklendiginden tek bir
yolu  hedeflemenin  PDAK  progresyonuna ve
mortalitesine fayda saglayamayacagi bilinmelidir.

Daha Once bahsedilen PDAK stromasi, toplam timor
kiitlesinin %90'in1 olusturur.?? Bu yogun desmoplastik
stroma, giinlimizde kullanilan kemoterapotik ilaglarin
(Gemsitabin ve Folfirinox vb.) penetrasyonunu
engelleyen fiziksel bir bariyer gibi islev gériir.*® Rezeke
edilemeyen (inoperable) PDAK hastalarinda Gemsitabin
ve Folfirinox bazli kemoterapi birinci basamak
yaklasimdir.*#*> Gemsitabin direncinin olusmasindaki
onemli mekanizmalardan bir tanesi; JNK sinyalizasyonu
araciligiyla nikleosid tasiyicilardan olan hENT1 (insan
dengeli niikleozid tasiyicisi 1) ekspresyonunun inhibe
edilmesidir. hENT1 ekspresyonun varliginda, PDAK
hastalarinda genel sagkalim orani artmaktadir.
Hentlmolekiliin varliginin prognostik bir biyobelirteg
olabilecegi dusiinilmektedir.®® Bu mekanizmadan
kaynaklanan ilag¢ direncinin engellenmesinde transportu
saglayacak farkli stratejilerin gelistirilmesine ihtiyag
duyulmaktadir.

Gemsitabin’in ATP’den elde edilen enerji ile hiicre igine
alimindan da sorumlu olan ABC tasiyici proteinleri (Sekil
6A) de kemorezistans ile iliskilendirilmistir. Bu
proteinlerin ekspresyon seviyelerindeki artis PDAK
kemorezistansi ile pozitif korelasyon gosterir.??
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Sekil 6. Gemsitabin hENTs ile hiicre icine alimi ve hiicre
membranina girdikten sonraki biyodonlsiimleri gosterilmistir.
Oklar biyodonidsimi, kit uglart bulunan kirmizi gizgiler ise
inhibisyonu ifade eder (6A). Hipoksinin farkl sinyal yolaklar
lizerinden Gemsitabin direncine olan etkisi, ERK1/2 sinyalizasyonu
ve transkripsiyon faktorleri araciligiyla Gemsitabin’in hiicre igine

almi  gosterilmistir  (6B). dFAC  (Gemsitabin);  2',2'-
diflorodeoksisitidin, dFdU; 2',2'-diflorodeoksitiridin, dFdCMP;
2',2'-diflorodeoksisitidin 5'-monofosfat, dFdCDP;2',2'-

diflorodeoksisitidin 5'-difosfat, dFdCTP; 2',2'-diflorodeoksisitidin
5'-trifosfat, dCK; deoksisitidin kinaz, CDA,; sitidin deaminaz, NMPK;
niikleosit monofosfat kinaz, DCTD;deoksisitidilat deaminaz, NDPK;
nulikleosit difosfat kinaz).
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Gemsitabin direncinde 6nemli olan diger mekanizma ise
daha 6nce bahsedilen EMT sirecidir. Gemsitabin bazli
kemoterapiye olan direng, EMT sirecini yansitan ve
‘tumor budding (TB)’ denilen tiimor hiicrelerinin kiguk
kiimeler olusturmasi ile iliskilidir. EMT siireci epitelyal
belirtecleri baskilayan ve mezenkimal belirtecleri
eksprese eden ZEB, SNAIL ve TWIST transkripsiyon
faktorleri tarafindan vyonetilir. Gemsitabin’e direncg
gelistiren PDAK hiicrelerinde SNAIL ve TWIST
ekspresyonu artar, bu gen ekspresyonunu inhibe olur
hiicre icine Gemsitabin alimini azalir (Sekil 6B).2%4

PDAK kemorezistansi:

e  PDAK’nin yogun stromasi,

e hENTI1 araciligi gergeklesen transportu

e ABC tasiyici proteinlerinin ekspresyonu

e  Zar gegirgenliginin azalmasi

e  Epitel mezenkimal donisiim siireci ve

e ilag metabolizmasini diizenleyen gesitli enzimlerin
seviyelerinin ve aktivitelerinin degismesi gibi
dzellikler nedeniyle indiiklenir.*®

Timor mikrogevresinde agiklanan bu molekiller, timor

bliyimesini, invazyon-metastaz ve tedavi direncini
desteklerler, PDAK agresifligini ve mortalitesini
arttirirlar.

Klinikte fayda saglayacak bu tedavilerin gelistirilmesi icin
olusturulmasi gereken preklinik modellemeler, timor
hlcresinin yalnizca fenotipik 6zelliklerini yansitmakla
kalmamali, mikrogevrenin desmoplastik yapisini da
taklit edebilmelidir. PDAK timorinin bu heterojenik
yapisi, tasarlanan tedavilerin terapotik etkinliklerini
gozlemek ve degerlendirmek amaciyla preklinik
modellemelerin  olusturulmasinda ciddi  gliclikler
olusturmaktadir. Ancak bu modellemeler, hastaligin
genetik, molekiler 6zelliklerinin agiga ¢ikariimasi,
prediktif (6ngoricl) biyobelirteglerin tanimlanmasi,
etkin tedavi yontemlerin gelistirilmesi ve dogrulanmasi
i¢in gereklidir.

Diger solid organ tiimorleri ile kiyaslandiginda PDAK’ta
standart ve hedefe yonelik terapilerde heniiz umut
verici  sonuglar  bulunmamaktadir.  Gelistirilecek
tedavilerin basarili olmasi igin klinikten bir 6nceki
basamak olan preklinik modellemelerin segimi son
derece 6nemlidir. Yazinin bundan sonraki siirecinde in
vitro, ex vivo ve in vivo preklinik modellemelere
deginilecektir.

Pankreas Duktal Adenokarsinomunda Preklinik
Modellemeler
Preklinik modellemelerin her birinin avantaj ve
dezavantajlart  mevcuttur. Bunlar Tablo 1'de
Ozetlenmistir.
In vitro modellemelerin  kullaniimasi, terapotik

etkinliginin denenmesi planlanan potansiyel
degerlendirmek igin ilk adimdir.

ajani

141

Kanser arastirmalarinda en sik kullanilan preklinik in
vitro model hiicre hatlari ile  olusturulan
modellemelerdir.** Hiicre hatlar birbirinden farkli
ozelliklere sahiptir. Bu nedenle deneylerin yapilma
amacina bagl olarak hiicreler, genotipleri ve fenotipleri
gdz oniinde bulundurularak secilmelidir. iki boyutlu
hicre kultirlerinde 6zellikle metastazi incelemek
amaclyla cesitli invazyon ve migrasyon deneyleri
yapilmaktadir.*

Kisithihklari nedeniyle 3 boyutlu kiltir modellemelerinin
gelistiriimesine ihtiya¢ duyulmustur.

3 Boyutlu Modellemeler

Bu modellemeler yapisal 6zellikleri nedeniyle tiimor
hiicrelerinin yapi ve davranislari hakkinda fizyolojik
acidan daha gercekgei ve klinige uyarlanabilecek sonuglar
verebilir. Basarili sayilabilecek bir 3 boyutlu modelleme,
PDAK’nin in vivo modellemesinde goézledigimiz timor
olusumundaki yogun stromal yapiyi ve mikrogevreyi
tanimlayabilmelidir.

Sferoid modelleme 3 boyutlu yapilandirmalarda en
yaygin kullanilan tekniktir. Sferoidler 2 boyutlu hiicre
hatlarinin agaroz, kollajen ya da matrijele gomdilmesi ile
olusturulur. Hiicreler yapay matrislerde prolifere olarak
timorlesme egilimi gosterirler. Sferoid model temel
olarak hiicrenin, hiicre-hiicre etkilesimleri ile 3 boyutlu
agregatlar olusturma yetenegine ve ECM'nin varligina
dayanir. PDAK sferoidleri, 2 boyutlu hicre kulturi ile
karsilastirlldiginda daha heterojen bir yapiya sahiptir.
Sferoid modellemede yogun ECM, molekiiler transportu
ve penetrasyonu fiziksel bir bariyer gibi engeller ve 2
boyutlu  kiltirlerde  gérmedigimiz  gradyanlarin
olusmasina olanak saglar.5%>!

Sferoid modellemeler, metastazin incelenmesinde
siklikla tercih edilen yontemlerdir. Hiicre kolonilerinin
ylzeyden bagimsiz olmasi hiicresel transformasyonun
ve kontrolstiz hiicre proliferasyonunun ayirt edici
ozelliklerinden birisidir. Normal epitelyal hiicreler
hayatta kalma ve proliferatif sinyalleri saglayan bazal
membran tarafindan desteklenir. Siispanse kiltlrlere
alindiklari zaman ise apoptoza yonelirler. Bunun aksine
timor hicreleri ise apoptozdan kacarak kontrolsiiz
Sekilde prolifere olurlar.>? Sferoid model olusumu ile
goérme imkani buldugumuz bu kolonilesme metastaza
giden sirecte 6nemli basamaklardan biridir ve bu
modelle deneysel olarak zamana baglh sekilde
gozlemlenir.

Hicre hatlarindan veya hasta kokenli hicrelerden
Uretilen in vitro modeller daha uygulanabilir olsa da,
timor mikrogevresinden ve immin sistemden yoksun
oldugundan, eksplantlar olusturmak {zere hasta
kaynakli dokulardan Uretilen ex vivo modellemeler
glindeme getirilmistir.



Kaya ve ark, PDAK'ta ila¢ Direncinin Molekiiler Temelleri ve Preklinik Modellemeler

. l Upgun in vitro Modellemeler ex vivo Modellemeler in vivo Modellemeler
2D Hiicre Sferoid Organoid | Organ/Tiimér- | Korioallantoik | Zebra bah@ | Subkutanéz | intraperitoneal | intrapankreatik Kimyasalla Domuz
Kiiltiirii Model Model on-a-chip Membran (s¢c) (ip) indiiklenen fare
Analizi modellemeleri
— ‘:- > =5 ; ;
¢ - - = 7 ! <
Uygun degil | | - % ( ) R S o y . B . ‘ =
. & = / 2 . Z (Y "‘Gicy | y .
Orijin * Hiiere * Hiicre hatlart |+ Primer * Hiicre hatlar1 |+ Hiicre hatlan * Hiicre hatlart |+ Hiicre hatlan |+ Hiiere hatlar + Hiiere hatlar * BOP(N- * Hiicre hatlan
: hatlari * Hasta timdrler * Hasta dokulari nitrosobis(2-
= Primer dokular * Embriyonik oksopropil)-
timorler Kok hiicreler amin)
o MNU (N-mel-
il-N-nitrozoiire)
Besin ve O,
gradyani
Vaskiilarizasyon
Hiicre - hiicre
etkilesimi
Hizli biiylime
Timor
mikrogevresi
Heterojenite

Standart
protokoller
Tekrarlanabilir
sonug
Uygulanabilirlik

Klinik ile uyum

Biyobanka

Literatiir 143,73,74,53,76.81 | (43 44,81) (43,44,48.50) (44,51) (54,55)
B )

(59,60,61)

(58.81) (79) (63,79) (62,63,77.78.81) (69.70.71,72)

Tablo 1. PDAK'de metastazi incelemek igin kullanilan modellemelere genel bakis. Renk skalasindaki renkler her bir model igin, mavi:
uygun, acik mavi: kismen uygun, krem rengi: kismen uygun degil ve turuncu: uygun degil olarak tanimlanmistir.

Ex Vivo Preklinik Modellemeler

insan ya da hayvan kaynakl tiimérlerden hazirlanan ex
vivo model sistemleri; orijinal dokunun yapisini,
heterojenitesini ve mikrogevresini korumayi amaglar.
Ayni zamanda hastaliga 6zgi biyobelirteclerin kesfi ve
kisisellestirilmis tedavi yanitlarinin degerlendirilmesinde
kullanilmaktadir.>3

Onkolojik arastirmalarda siklikla kullanilan organoid
modellemeler; yetigkin kok htcrelerden, insan veya
hayvan  dokularindan elde edilen ex vivo
modellemelerdir. Alndiklari organin temel islevini,
yapisini, biyolojik ézelliklerini taklit edebilirler.>

PDAK karsinogenezinde erken lezyonlarin, normal epitel
hicreler ile neoplastik hiicreler arasindaki etkilesimlerin
ve kanser kok hicrelerinin rolinin incelenmesi igin
uygun bir modellemedir.>®

Bu amagla elde edilecek hiicreler hem operasyonla
cikarilmis hem de operasyon sansi olmayan hastalardan
ince igne aspirasyonu ile alinan tiimorlerden primer
hicre kiltiri yoluyla elde edilebilir. Bu avantaji
sayesinde PDAK’nin tiim evrelerinden organoid model
olusturmak mimkiindiir.>®

Organoidlerde  vaskuler dolagimin  bulunmamasi
modellemenin dezavantajidir. Bu durum timor
heterojenitesi ile hiicreler arasi etkilesim ve timor
mikrogevresini  yansitmakta yetersiz kalabilir. Bu
nedenle, PDAK tUmorlerindeki immin sistemin
mekanizmalari tam olarak yansitilamamaktadir.
Organoid modellerde mevcut olan bu kisithliklarin
asllmasi ve birden fazla organoidin ard arda biyitilmesi
icin gelistirilen modellemelerden birisi de Organ-on-a-
chip (0O0C) sistemleridir. OOC'ler, seffaf polimerlerden
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olusan ex vivo modellemelerdir. Organ 6zelliklerini taklit
eden, timor mikrogevresinin 6zelliklerine sahip olan
OOC sistemleri, uygulanan tedavinin hem timor hiicresi
Gzerindeki hem de diger organlar tzerindeki etkisinin
belirlenmesi icin uygun bir modellemedir.>”>® PDAK’nin
ozelliklerini yansitabilecek bu modellemelerin yaninda,
son zamanlarda timor anjiyogenezini, invazyonunu ve
metastazini  degerlendirmek igin,  korioallantoik
membran  (CAM) modellemesi  yaygin  olarak
kullanilmaktadir. Bu model gelismekte olan civciv
embriyosunun korioallantoik membranina hastadan
alinan tiimor hiicrelerinin implantasyonu ile olusturulur.
Uygulanan tedavi sonucundaki degisiklikler es zamanl
olarak takip edilebilir.5%62

CAM yo6ntemi anjiyojenik siirecin, timor buylmesinin,
invazyon ve metastatik yayilhmin mekanizmalarini
¢alismak igin kullanilan etkin yéntemlerdendir. CAM
modellemesinin dezavantajlarindan birisi kus kokenli
olmasidir. Bu nedenle uyumlu antikorlar veya reaktifler
deneysel fare modellerine kiyasla sinirli sayidadir.®?
PDAK'nin ylksek mortalitesi ve tedavilere karsi zayif
yanit olusturmasi gbéz oOnlne alindiginda, preklinik
modellemelerde terapétik yaklagimlari daha dogru bir
sekilde degerlendirmek i¢in PDAK’nin biyokimyasal ve
patolojik 6zelliklerinin tamamen agikliga kavusturulmasi
gerekmektedir.

In Vivo Preklinik Modellemeler

Zebra Baliginda Kanser Modellemeleri

Zebra baligi (Danio rerio), biyomedikal arastirmalarda en
onemli omurgali model organizmalardan biri haline
gelmistir. Zebra baligi modellemesi genomik instabilite,
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invazyon ve metastaz gibi insanda olusan tiimorlere
benzer ozellikler gdstermektedir.

Zebra baligi modellemesi seffaf olmasindan dolayi,
timor hiicrelerinin enjekte edildigi andan itibaren
proliferasyonlarinin ve invaziv sireglerin
gériintiilenmesine imkan saglar.6%* Ayni zamanda bu
parametrelerin birka¢ glin icinde analiz edilebilmesi,
farkli ila¢ konsantrasyonlarinin ve kombinasyonlarinin
test edilmesine imkan tanir.54-%¢

Zebra baliginin optimum 28 °C’de yasamini siirdiirmesi,
timor hicresinin ¢ogalmasi igin ideal sicaklik olarak
belirlenen insan vicudundan (37°C) farklidir. Balik
larvalarinda terapi yanitlari ancak tim baligin ilag iceren
suya daldirilmasiyla alinabileceginden dolayi larvanin
aldigi ilac miktari belirlenememektedir.¢67

Avantaj ve dezavantajlan ile birlikte timor
progresyonunu erken lezyonlardan invaziv duruma
kadar gosterebilmesi, es zamanlh goriintiler ve veriler
saglamasi ile PDAK’1 hedefleyen farkli metodojileri
degerlendirmek icin umut vaat eden bir modellemedir.

Deneysel Fare Modelleri

PDAK  biyolojisinin  anlasilmasinda ve  c¢esitli
terapotiklerin preklinik degerlendirmesinde 6nemli bir
rol oynamaktadir. ideal bir PDAK hayvan modellemesi
erken lezyonlari yansitabilmeli; kemorezistansi, immin
yanittan kagisi ve timor mikrogevresindeki yogun
stromal yapiyr da saglayabilmelidir. Ayrica uygulanan
tedavi sonucu alinan yaniti da tekrarlanabilir sekilde
gostermelidir.®®

Bu modellemeler timoér enjeksiyon sekline, timor
implantasyonu vyapilan bodlgeye ve histopatolojik
ozelliklere gore siniflandirihir. PDAK hicrelerinin ya da
timor dokularinin  farelere implante edilmesiyle
olusturulanlar Xenograft modellemelerdir. Kanser
hicreleri  direkt pankreas dokusuna (ortotopik
implantasyon) ya da pankreas dokusu disina
(heterotopik implantasyon) enjekte edilebilir. Ortotopik
implantasyon, heterotopik modellemelere gore
biyolojik agidan timoér ile daha iliskili bir yapiya sahiptir
ve invazyon metastaz yetenegi de kazandirir.®

PDAK modellemesi olusturulmasinda fizyolojik acidan
en uygun yontem pankreas icine vyapilan tumor
enjeksiyonudur. Fakat bu enjeksiyon diger yontemlere
ek olarak hassas cerrahi prosediir ve 06zel bakim
gerektirir.7071

PDAK'ta tedavi yaklagsimlarinin incelenmesinde primer
timor kaynagl da o6nemlidir. Eger hasta kokenli
pankreas tlmorleri kullanilacaksa ¢ogunlukla atimik
(timusu alinmis) ve immiin yetmezligi (SCID) olan fareler
tercih edilmektedir.”? Bu tiimérler, kanserin molekiiler
ve genomik cesitliligini de yansittigindan molekdler
mekanizmalarin hedeflenmesi icin daha uygundur.
Ancak kullanilan immiunsupresif fareler PDAK’nin
immuinolojik parametrelerini analiz etmek igin elverisli
degildir. Bu durum, modellemenin ilk dezavantajidir.
immiinkompetan fareleri kullanmak, terapétik ajanin
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immin sistem Uzerindeki etkilerini incelemek ve
immuinolojik parametreleri analiz etmek icin idealdir.
Modellemenin ikinci dezavantaji da deney prosediri
icin gereken hiicre hatlarinin pasajlanma ihtiyacidir.
Hicre hatlari aldigi her bir pasajda fenotipinde minimal
de olsa degisiklikler meydana geldigi ve bu durumun da
timor olusumunu etkiledigi diistinilmelidir.”3

Kimyasal Karsinojenlerle Yapilan in vivo Modellemeler
PDAK gelisiminde kimyasal karsinojenlerin maruziyeti
onemli bir yer tutar. Kimyasal indlksiyon PDAK
modellemesi olusturmak icin ideal yontemlerden
birisidir. Bu modelleme ile organa 6zgi lezyonlar Uretilir.
Bu lezyonlarin fare fenotiplerinde vyiksek oranda
tekrarlanabilir olmasi 6nemli avantajlarindandir. Ayrica
kimyasal ajanlar ile indiklenen modellemeler,
hiperplaziler, displaziler ~ve erken lezyonlari
biyokimyasal ve histopatolojik agidan gok iyi yansitirlar.
Timor gelisiminin hangi asamalarinda hangi terapotik
ajanin daha duyarli oldugunu arastirmak igin ¢ok
degerlidirler. Bu modellemelerin metastaz yapma
egilimleri de yiiksektir.”* Fakat preklinik asamalarda
rutin kullanimda bazi dezavantajlar icerirler. Bunlardan
ilki kimyasal enjeksiyon ile timor olusumu igin uzun
zaman ve tekrarlayan uygulamalar gerekmektedir.
Modellemenin bir diger sinirhihg ise kimyasal ajanin
kullaniminda calisan saghgi icin olusabilecek guvenlik
endiseleridir.”®

Onkolojik arastirmalarda siklikla  kullanilan  fare
modellemeleri timor mikrocevresinde olan hicresel
degisiklikleri yansitamamaktadir.

PDAK’nin fare modellemelerinde etkili olan potansiyel
ajanlar klinikte ayni etkiyi gosteremediginden ilag
gelistirmede kullanilmak Gzere klinik ile daha uyumlu
olacak yeni modellemelerin gelistirilmesi
gerekmektedir.

Domuzlarda Olusturulan Kanser Modellemeleri
Onkolojik  arastirmalarda  kullanilan  domuzlarin
anatomisi, fizyolojisi ve metabolizmasi diger primatlara
kiyasla insanlara daha benzerdir. Bu 6zellikleriile kanser
gelisimini ve progresyonunu yansitmak icin ideal bir
hayvan modelidir.”®

Domuzlar boyutlari nedeniyle daha fazla kan o6rnegi
almaya imkan tanidigindan timor belirteglerinin
incelenmesi icin de uygun hayvanlardir. Benzer Sekilde
blylk timorler olusturmaya da elverisli olduklarindan
timor heterojenitesinin  incelenmesi igin  uygun
modellemelerdir. Ancak domuzlarin yetistirilmesi ve
bakimi, kafeslerde tutulan deney hayvanlarina kiyasla
daha maliyetlidir. Ayrica deney prosedirlerinin
uygulanmasi sirasinda tehlikeli olabileceginden daha
tecribeli  personele ihtiyag  duyulur. Domuz
modellemelerinin bir diger dezavantaji ise deney igin
kullanilacak antijen ve antikorlarin sinirli olmasidir.””
Domuz modellemelerinin dermatalojik, nérodejeneratif
ve kardiyovaskiiler hastaliklar ile kanser dahil olmak



Kaya ve ark, PDAK'ta ilag Direncinin Molekiiler Temelleri ve Preklinik Modellemeler

Uzere farkli alanlarda etkili modellemeler oldugu
gosterilmistir.  Solid timorlerin  %75’inde goriilen
peritoneal metastaz icin domuz kullanimi yaygin bir
model haline gelmektedir. Potansiyel antikanser
ajanlarin degerlendirilmesinde, metastazin
incelenmesinde ve cerrahi tekniklerin gelistirilmesinde
kullanilmaktadir.”®7°

PDAK icin hiicre hatlari kullanilarak olusturulan deneysel
hayvan modellemeleri, potansiyel ajanlarin terapotik
etkinliklerinin belirlenmesinde merkezi rol oynamaya
devam etmektedir. Ancak PDAK progresyonundaki
karmasikligin ve mikrogevrenin rolinin belirlenmesi
konusunda yeni modellemeler gelistiriilmeye devam
edilmektedir.

Geleneksel preklinik modellemeler ve gelismekte
olanlar, su ana kadar PDAK icin blylk ilerlemelere
katkida bulunmustur. Ancak PDAK’nin heterojenitesi,
yiuksek desmoplazi iceren yapisi ve olusan spontan
mutasyonlar elde edilen bulgularin klinikte karsiliksiz
kalmasina sebep olmustur. Bu sebeple PDAK’ta FDA
onayl ilag sinirli sayidadir. Hem bu kisithhgin 6niine
gecmek hem de yiiksek mortalite oranini diisiirmek igin
PDAK’nin bu 6zellikleri gbz 6niine alinarak yeni deneysel
modellemeler olusturulmaldir.

Sonuglar ve Gelecek Perspektifleri

PDAK, etkili tedavi igin sinirh segenekleri olan ve en
olimcdl kanserlerden biri olmaya devam
etmektedir. Cerrahi tekniklerle klinik  sistemik
tedavilerdeki anlamli ilerlemelerin pankreas kanseri
hastalarinin sagkalimini iyilestirecegi kesindir. Pankreas
kanseri cerrahisi, son 20 yilda modern kombinasyon
kemoterapisiyle birlikte 6nemli 6l¢lide daha glivenilir
etkili hale gelse, postoperatif mortalite riski %3'e diigse
de glinimizde rezeksiyon ve kemoterapi sonrasi
ortalama sagkalim siresi yaklagik 30 ay, ameliyat
geciren secilmemis pankreas kanserli hastalarda 5 yillik
sagkalim yaklasik %30’dur. Kisa slirede ortaya cikan
nikslerin de c¢ogu baslangicta asemptomatiktir.
Hastaligin erken tanisi, erken ve daha etkili tedavi
saglayabilir. Tedavi yaniti ve hastaligin prognozunun
tahminiicin daha iyi biyobelirtegler ve araglar, gelecekte
tedavi model ve rejimlerinin 6zel olarak segilmesini ve
siralanmasini saglamak igin gereklidir. Klinisyenler bu
hastalara uygulanan tedavide ortaya c¢ikan yanitlarin
gbzlenmesinin, onceki geleneksel kemoterapi ve/veya
radyasyonun, ilgili tedavi hedefini nasil etkileyecegini
hesaba katip, bunlarin kombinasyonunun nasil
kullanilmasi gerektigini de digtiinmenin gerekliligini
savunurlar. PDAK karsinogenezi, az sayida gende
ongorilebilir basit ve yapisal genetik degisikliklerle,
oncl lezyonlar yoluyla orijin hiicresinden invaziv
hastaliga dogru ilerler. Ancak kalitsal hastaligin
molekiler yapisindaki sorumlu genlerin tamami heniiz
net olarak bilinmemektedir. Gen mutasyonlari, timor
metabolizmasi ve tlimor mikrogevresine iliskin yeni

144

bilgiler basta olmak tizere pankreas kanserinin biyolojisi
ve genetigine iliskin daha derin arastirmalarin sonuglari,
tedavide umut verici ve vyenilik¢i yol haritalarini
olusturacaktir. Klinisyenler arasinda tedavide tek bir
molekiil veya yolagl hedeflemenin pankreatik kanser
tedavisi basarisinda yetersiz olacagl o6n gorisi
yaygindir. Hem hastalik alt tipine yodnelik hem de
kombine tedavi, timor ilerlemesini kontrol etmek igin
daha umut verici hedefler sunabilir. Mutasyonlar ve
bunlarin yeniden programlanmis metabolik yollari,

cekici tedavi hedefleri olmustur. Ornegin BRCA
mutasyonlu pankreas kanseri hastalarinin  PARP
inhibitorlerinden fayda gordigini gosteren son

gelismeler, alt tipe 6zgu tedavinin klinik etkinligini daha
da artiracagl umudunu verebilir. PDAK tedavisinde
arastiricilar molekiiler olarak hastaligin genomik ve
transkriptomik Ozelliklerine odaklanmistir. Kalan bilgi
bosluklarini  doldurmak icin, kodlayici olmayan
mutasyonlarin, epigenetik degisikliklerin ve
mitokondriyal genomlarin gorevi basta olmak (zere
diger birgok faktoriin de tam olarak kesfedilmesi gerekir.
Ultrason, bilgisayarli tomografi taramalari, manyetik
rezonans gorintiileme ve pozitron emisyon tomografi
taramalari gibi tani yaklasimlarinin yani sira cerrahi,
radyasyon, kemoterapi ve immiinoterapi gibi tedavi
yaklasimlariyla genel sagkalim son vyillarda az da olsa
artis gostermistir... Teknolojik ilerlemelerle “in vitro
Diyagnostik”  tani  araglarindan  ¢ok  katmanh
gorintileme, immiinofenotipleme ve mutasyonel tani
araglarinin performanslarinin artmasi, PDAK
hastalarinin sagkaliminin uzatilmasi hedefine hizmet
edecektir. PDAK mikrogevresine iliskin bilgilerdeki
ilerlemeler ve ortaya konan hedefler gbéz o6nine
alindiginda, pankreas kanserlerinin gelecekteki basarih
tedavisi  icin  umutlu  olunabilir... Yeni  tedavi
yaklasimlarinin klinik basarisina giden yolun, “daha 6zel,
gelistirilmis hayvan modellemelerinin ve motive olmus
multidisipliner ekiplerin yorulmaz gabalari” sayesinde
gelisecegi aciktir.
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