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Osmangazi Tip Dergisi, Eskisehir Osmangazi Universitesi
Tip Fakiiltesi’nin resmi yaym orgamdir. Klinik ve deneysel
caligmalar, olgu sunumlari, derlemeler, editére mektup ve tip
alaninda klinik haber olmak iizere hakemli ve agik erisimli bir
dergidir. Dergi Ocak, Nisan, Temmuz ve Ekim aylarinda olmak
tizere yilda dort kez ¢ikarilir.

Derginin dili Tiirkge/Ingilizce dir. Yazilarm dergide yer al-
abilmesi igin daha once bagka bir dergide yayinlanmamis ol-
mas1 ve yaymlanmak iizere gonderilmemis olmas: gerekmek-
tedir.

Makalelerin formatit VANCOUVER Reference Style Guide ku-
rallarina gore diizenlenmelidir (https:// http://openjournals.net/
files/Ref/VANCOUVER%20Reference%20guide.pdf ).
Sunulan yazi 6ncelikle yayin kurulu tarafindan kabul veya
reddedilir. Kabul edilen yazilar yaym kurulu tarafindan belir-
lenen ¢ift-kor, bagimsiz ve dnyargisiz hakemlik (peer-review)
ilkelerine gore en az iki hakem tarafindan degerlendirilir. Son
karar dergi Yaym Kurulu’nundur. Yaym Kurulu’nda derginin
inceleme asamalart:

1- Editor sekreteri tarafindan teknik inceleme

(benzerliklerin denetlenmesi)

2- Bag Editor tarafindan inceleme: [reddetmek ya

da yayn ilerletme degerlendirmesi],

3- Boliim Editori tarafindan inceleme,

4- Haftalik Yaym Kurulu Toplantisinda Degerlendirme
[reddetmek ya da yaymi

ilerletme degerlendirmesi],

5- 1ki ya da daha fazla hakem tarafindan inceleme,

6- Bolim Editorii tarafindan degerlendirilme,

7- Haftalik Yayin Kurulu Toplantisinda

Degerlendirme [reddetmek veya kabul etmek],

8- Taslak hazirlama

9- DOI numaras1 atama ve

10- Yaymlama asamasi

olmak tizere 10 adimdan olusmaktadir.

Yazilar bir basvuru mektubu ile génderilmeli ve bu mektubun
sonunda tiim yazarlarin imzas1 bulunmalidir. Yazilarin sorum-
lulugu yazarlara aittir. Tiim yazarlar bilimsel katki ve sorum-
luluklarint ve g¢ikar g¢atigmasi olmadigini bildiren toplu imza
ile yayma katilmalidir. Arastirmalara yapilan kismi de olsa
nakdi ya da ayni yardimlarin hangi kurum, kurulus, ilag-gere¢
firmalarinca yapildig1 dipnot olarak bildirilmelidir. Yaz1 kabul
edildigi takdirde biitiin basim, yayim ve dagitim haklar1 (copy-
right) Osmangazi Tip Dergisine devredilmis olur.

Etik

Osmangazi Tip Dergisinde yaymlanmak amaciyla gonderilen
deneysel, klinik ve ilag arastirmalari i¢in etik kurul onay rapo-
ru gereklidir. Bakimiz: (http://uvt.ulakbim.gov.tr/tip/icmje_08.
pdf).

(Sayfa 5-6, 8-9).

Yazarlar1 Bilgilendirme

Yazim Kurallar
Orjinal makaleler en fazla 3000; derlemeler en fazla 4000 ke-
lime olmali; olgu sunumlari ise 1600 kelimeyi gegmemelidir.

Yazilar; A4 kagidi boyutuna uygun olarak, sayfanin her iki
kenarinda yaklasik tiger santim bosluk birakilacak sekilde 1,5
satir aralig1 ile Times New Roman yaz: tipinde yazilmali ve 12
font bityiikliiglinde olmalidir.

Orijinal Makaleler, Bashk sayfasi, Yazar(lar), Tiirke/Ingilizce
Ozet, Anahtar kelimeler, Giris, Gereg ve Yontem, Bulgular ve
Analizler, Tartisma ve Sonug, Tesekkiir, Kaynaklar ve Ekler
béliimlerinden

olusmalidir.

Olgu bildirimi, Baslik sayfasi, Yazar(lar), Tiirkge/Ingilizce
Ozet, Anahtar kelimeler, Giris, Olgu Bildirisi, Tartisma ve
Sonug, Kaynaklar ve Ekler boliimlerinden olugsmalidir.

Editore mektup, son bir y1l iginde dergide yayimlanan makalel-
er ile ilgili ya da bir makale ile iliskisi olmayan ancak kisinin
bilgi ve deneyimlerini aktarmak amaciyla yazilmis en fazla
1000 kelimelik yazilardir. En fazla iki yazar tarafindan hazir-
lanir ve 10 kaynagi asmamalidir.

Bashk Sayfasi

Bilimsel yazinin bashgi, Tiirkge ve Ingilizce olarak sadece ilk
harf biiyiik olacak sekilde alt alta yazilmali ve tek ya da iki
satirlik bir isim olmalidir.

Yazar(lar)

Baghik sayfasinin hemen altina yazarlarin agik olarak
adi-soyadi, tinvanlari, calistiklari kurum ile
calismanin  yapildigi  kurum  belirtilmelidir. ~ Tletisim
kurulacak yazarin posta adresi ile telefon numarasi
ve e-posta adresleri yazilmalhdir. Ayrica derginin &n

yiiziinde kullamlmak iizere Tiirkge ve Ingilizce kisa baslik
yazilmalidir.

Ozet

Baslik sayfasindan sonra ayri bir sayfada arastirma
ve derlemeler igin en az 200, en fazla 250, olgu
bildirileri i¢in en az 100, en fazla 150 kelimeden
olusan bir 6zet bulunmalidir.

Aragtirma Makaleleri igin yazilacak dzet amag,
gereg ve yontem, bulgular, sonug¢ olmak iizere
yazilmalidir. Tiirkge 6zetin altinda ayn1 diizende
yazilmus Ingilizce 6zet yer almalidir.

Anahtar Kelimeler
Tiirkce ve Ingilizce 6zetlerin hemen altinda en az 4
anahtar kelime verilmelidir.

Sekil ve Fotograflar

Fotograf ve sekiller ayr1 bir dosya halinde
gonderilmelidir. Sekillerin alt yazilar1 ayr1 bir
dosyaya, sekil numarasi bildirilerek yazilmali
ve sekil numaralart metin iginde mutlaka



belirtilmelidir. Mikroskopik resimlerde biiyiitiilme orani ve
boyama teknigi agiklanmalidir. Resim, sekil, grafik ve tablolarin
¢ozliniirliikkleri en az 300 dpi olmalidir. Yazar bagka kaynaktan
aldig1 resim, sekil, grafik ve tablolar i¢in telif hakk: sahibi kisi
ve kuruluslardan izin almali ve yazi i¢inde bunu belirtmelidir.
Yazi i¢inde ilaclarin veya aletlerin 6zel isimleri kullanilamaz.

Tablolar

Ayrn bir dosyaya cift aralikli olarak yazilmali, tablo icinde
enine ve boyuna bolme ¢izgileri kullanilmamalidir. Her tablo-
nun lizerine numara ve baslik yazilmalidir. Tablo numaralari
metin i¢ginde mutlaka kullanilmalidur.

Kaynaklar

Kaynaklar yazida gecis sirasina gére numaralandirilmalidir.
Dergi isimleri Index Medicus’a uygun olarak kisaltilmalidir.
Bakiniz:
http://openjournals.net/files/Ref/VANCOUVER%20Re
ference%20guide.pdf

Ornekler:
Tek yazarl kitap:
Yazar Soyadi, adi bas harfi. (Y1l). Kitap adi (italik yazilacak).
Yayn yeri: Yaymevi/ Matbaa ad1.
Comfort A. A good age. London: Mitchell Beazley;
1997.
Cok yazarli kitap:
Birinci yazar soyadi ve adinmn bas harfi. 2. yazar soyadi ve
admin bag harfi. ..., 7.ci yazar soyadi ve adinin bag harfi. (Y1l).
Kitap ad1 (italik yazilacak).
Yayn yeri: Yaymevi/matbaa adu.

® Madden R, Hogan T. The definition of disability
in Australia: ~ Moving towards
national consistency. Canberra: Australian Insti-
tute of Health and Welfare; 1997.

Sadece elektronik basili kitap:

® Reid DB. Australasian association of doctors’
health advisory services. Med J Australia
[serial online]. 2005 [cited 2006 Mar

28];182(5):255. Available from: Health and
Medical Complete.

Tek yazarl makale:
Yazar soyadi, adinin bas harfi. (Y1l). Makale baslig1,
dergi ad1 (italik yazilacak), cilt(say1), baslangic sayfason sayfa.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.

Cok Yazarli Makale: Yazar sayisi 6 ve iistiinde ise ilk
3 yazar yazildiktan sonra et al ifadesi eklenmelidir.

® Wharton N. Health and safety in outdoor
activity centres. J Adventure Ed Outdoor
Lead. 1996;12(4):8-9.
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Online Radiotherapy Information Application
Online Radyoterapi Bilgilendirme Aplikasyonu

Melek Yakar, Durmus Etiz, Deniz Kiitri, Kerem Duruer, Ozge Bozdogan

Eskisehir Osmangazi University Department of Radiation Oncology, Eskisehir, Tiirkiye

Abstract: The aim of this study is to inform patients about the malfunction of the device on which radiotherapy is applied, the
duration of treatment, the time of treatment, and to obtain disease-specific information. We provide real time information about the
status of two external (linear accelerator), one internal (brachytherapy) RT devices and the computerized tomography (CT)
simulator used for RT planning (operating/under maintenance/faulty), which we treat in our clinic. A 32-question survey regarding
application satisfaction was conducted on 151 cases using the application, and the contribution of the application to the
transportation time and cost and the patient's treatment compliance in patients receiving RT was investigated. 117 (77.5%) of 151
patients received curative RT and 34 (22.5%) received palliative RT. Median age is 55 (min:28, max:80). 102 (67.5%) patients
stated that the application saved them time on the road and/or travel expenses. Among the questions asked, the highest scores were
received by the questions "I am sufficiently informed about the use of the application”, "I find the application sustainable" and "I
recommend the application" with a mean of 4.58. Applications in radiation oncology are lacking in providing patient information in
RT patients and sharing device information in order to prevent unnecessary transport, especially in cases where RT is applied.
Instant information about RT devices and information specific to the patient's diagnosis are very important for patient treatment
compliance, and applications need to be developed to improve it.

Keywords: Mobile Application, Radiotherapy, Device Malfunction, instant Patient information

Ozet: Bu calismanin amaci, hastalara radyoterapi (RT) uygulanan cihazin arizasi, tedavi siiresi, tedavi zamani hakkinda ve hastaliga
6zgi bilgi vermektir. Klinigimizde tedavi ettigimiz iki eksternal (lineer hizlandirict), bir internal (brakiterapi) RT cihazi ve RT
planlamasinda kullanilan bilgisayarli tomografi (BT) simiilatoriiniin (¢aligtyor/bakim altinda/arizali) durumu hakkinda gercek
zamanli bilgi saglanmustir. Uygulamay1 kullanan 151 vakaya uygulama memnuniyetine iliskin 32 soruluk bir anket uygulanmis ve
RT alan hastalarda uygulamanmn ulagim siiresine, maliyetine ve hastanin tedaviye uyumuna katkist arastirilmuistir. 151 hastanin
117'si (%77,5) kiratif RT ve 34'% (%22,5) palyatif RT almistir. Ortanca yas 55'ir (min:28, maks:80). 102 (%67,5) hasta,
uygulamanin kendilerine yolda ve/veya seyahat masraflarinda zaman kazandirdigini belirtmistir. Sorulan sorular arasinda en yiiksek
puanlari "Uygulamanin kullanimi hakkinda yeterince bilgi sahibiyim"”, "Uygulamay: siirdiiriilebilir buluyorum™ ve "Uygulamay1
tavsiye ediyorum" sorulart almig olup ortalama puan 4,58 (min:0 , maks: 5)’tiir. Radyasyon onkolojisindeki uygulamalar, RT
hastalarinda ozellikle gereksiz hasta transportunu énlemek i¢in hasta bilgisi saglama ve cihaz bilgisi paylasma konusunda eksiktir.
RT cihazlar1 hakkinda aninda bilgi ve hastanin tanisina 6zgii bilgi, hastanin tedavi uyumu igin ¢ok énemlidir ve bunu iyilestirmek
icin uygulamalar gelistirilmelidir.

Anahtar Kelimeler: Mobil Uygulama, Radyoterapi, Cihaz Arizasi, Anlik Hasta Bilgilendirmesi
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Radiotherapy Application

1. Introduction

Technological developments in the 21st
century have enabled us to have a better
communication network, regardless of
socioeconomic  status, age group and
population. Today, radiotherapy (RT) is an
important component in the treatment of
cancer patients. As it is known, one in every
two cancer patients needs RT during their
treatment. Mobile technologies can be used as
a guiding tool for patients receiving RT, both
to provide personalized information about the
disease and to provide guidance on technical
issues such as device availability, device
malfunction, and appointment time reminders
while receiving treatment. Although there are
applications in oncology such as side effect
monitoring and follow-up of cases receiving
chemotherapy (CT), there is still no
application to inform patients about the
technical status of the RT device (1-3). RT
services continue in certain centers due to
both strict radiation safety and the cost of the
devices. This situation causes patients to reach
these centers from a certain distance (from
neighboring provinces and districts). In the
United States, the average distance of RT
centers to the patient's home is 36 km (4). It
is thought that notifying patients of a possible
device malfunction in advance will reduce
unnecessary transportation of cancer patients,
labor costs, time and costs. In general,
possible disruptions occur in these high-tech
devices, not only due to malfunction but also
not providing treatment if they do not reach
the desired level at quality control points. The
downtime rate in this radiation treatment
varies between 5-15%. In cases where RT is
ongoing, outpatient clinic check-ups are
required at certain intervals (such as blood
values monitoring, side effect evaluation,
Chemotherapy plan and continuation).
However, from time to time, some cases
disrupt their control, and these disruptions can
change the course of treatment, including
oncological outcomes (treatment response,
progression-free survival, overall survival).

Today, RT is an important component in the
treatment of cancer patients. Toxicity
monitoring during RT is very important to
limit possible side effects. In addition, it is
known that chemotherapy administered

simultaneously with RT as a radiosensitizer
increases survival by 10% in some tumor
types (5). Although patients are reminded of
their outpatient clinic check-ups and their
importance at the beginning and throughout
the treatment, some patients forget their
check-ups and even their chemotherapy days.
These processes also affect oncological
outcomes. Due to the cost of RT devices, RT
centers are available in certain regions and
patient transportation is required from
neighboring  provinces  and  districts.
Considering that RT generally takes an
average of 2 weeks in palliative patients and
an average of 5-6 weeks (8 weeks in some
cases) in curative patients, transportation for
cases coming from out of town, days of
device malfunction can lead to loss of time,
financial loss and emotional trauma. In case of
device malfunction, cases are called by the
secretariat in the order of treatment hours, and
some cases are on their way by the time they
are called. Therefore, a more effective
communication system is essential in this
group. Applications are software that can run
on web browsers, computers, mobile phones
and other electronic devices that work as
tablets. They are simple, independent
programs that enable users to perform certain
tasks in a simple and user-friendly manner (6).
In recent years, thousands of applications
have been developed from all fields of
science, and such applications are increasing
in oncology (7-10). There are many cancer-
focused applications in the digital market, and
while there were 166 applications before
2014, this number has increased rapidly after
2014 (11). When we look at the application
contents, most of them lack patient
information, treatment and side effects
monitoring. Applications in oncology are
lacking in providing patient information in RT
patients and sharing device information in
order to prevent unnecessary transport,
especially in cases where RT is applied.

The aim of the study is to inform patients who
applied to Osmangazi University Faculty of
Medicine Department of Radiation Oncology
about the disease, report device suitability /
malfunction status, improve oncological
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results, increase treatment comfort, treatment
compliance and awareness level.

2. Materials and Methods

151 patients who started RT in the Radiation
Oncology  Department of  Osmangazi
University Faculty of Medicine downloaded
the free  "Radiotherapy  Information"
application from their smartphones via Play
Store (Android, Google) and App Store (iOS,
Apple) from the beginning of their treatment.

Then, data was obtained through a survey
administered to the patients. Survey questions
are available in Table-la and Table-1b. The
extent to which patients benefited from the
application and in what cases it helped the
treatment process was determined by a survey
administered to the patients. The technical
part of the application and its applicability to
the treatment process were also examined in
the survey. The survey form was filled out by
the patients at the end of RT. There are 32
questions in total in the survey. 14 of these 32
questions consist of questions suitable for the
Likert scale (strongly agree---strongly
disagree). The remaining 6 consist of open-
ended questions and the remaining 12 consist
of questions with options. The survey consists
of questions asking how patients are
transported from home to the RT center, the
distance between home and RT center, the
amount of time and travel costs saved in case
of device malfunction/maintenance thanks to
the application, whether the training videos
contribute to the patients, and the applicability
of the application.

SPSS 22.0 (released 2013, IBM SPSS
Statistics for Windows, version 22.0; IBM
Corp., Armonk, NY, USA) was used in the
analyses. T-test was used in the analysis of the
effectiveness of the application on patients.
Data are summarized as mean £SD. Analysis
of variance (ANOVA) was used to determine
differences between group means, and Tukey's
test was used in post hoc tests to determine
differences. Chi-square test was used in the
analysis of the created cross-tables. P<0.05
was considered statistically significant.
Regarding the reliability of the survey,
Cronbach's alpha statistical method was used.

Cronbach's alpha value is a value ranging
from 0 to 1 and is a coefficient that measures
the correlation between answers in a survey
by analyzing the answers given by
participants. As it approaches 1, the security
of the indicators increases. The generally
accepted lower limit is 0.7, but some studies
have stated that 0.6 is also an acceptable
value. The Cronbach Alpha Reliability
classification is as follows: Very low (o <
0.30); Low (0.30 < a < 0.60); Moderate (0.60
< a < 0.75); High (0.75 <a < 0.90) and Very
high (o> 0.90) (12).

Before the study, permission was obtained
from Eskisehir Osmangazi University Ethics
Committee.

This study was supported by Eskisehir
Osmangazi University Scientific Research
Projects Coordination Unit within the scope of
project number TSA-2022- 2145.

3. Results

We asked a total of 151 cancer patients to
whom we applied RT to download the
application and answer the application
evaluation survey at the end of the treatment.
While 117 of the patients received curative
RT, palliative RT was planned in 34 cases.
The median age of the participants is 55 (min:
28, max: 80). 115 (76.2%) of the patients
participating in the survey come from within
the city and 36 (23.8%) come from outside the
city. 92(60.9%) patients stated that the
application did not save them financially,
28(18.5%) patients made a profit of 0-200 TL
during RT, 18(11.9%) patients made a profit
of 201-400 TL, 3(%) 2%) patients stated that
they made a profit of 401-600 TL and 10
(6.6%) patients stated that they made a profit
of more than 600 TL.

However, there are 102 (67.5%) who stated
that they saved time and/or travel expenses.
66.2% of the patients who came to RT stated
that they came to treatment with their own
cars. While 87 (57.6%) patients watched the
educational videos in the application, 51
(33.8%) did not watch them, and 13 (8.6%)
stated that they had no information about the
video. 141 (93.4%) patients thought that the
application guided them correctly. There are
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14 questions in the survey that include the

answers "strongly
agree/agree/neutral/disagree/strongly
disagree". The results regarding these

questions are available in Table-2.

The average score given to the application by
survey participants is 8.28 out of 10 (min: 3-
max: 10). Cronbach's alpha statistical method
was used regarding survey reliability. This
coefficient > 0.80 indicates high reliability. In
the survey in the current study, Cronbah's
alpha coefficient was found to be 0.887.
Pearson correlation test was used to test the

Table-1a. Survey Questions

consistency between the score given to the
application and the score given to the
questions created in accordance with the
Likert scale. A significant relationship was
found between these two data (p <0.001).
Among the questions asked, the lowest score
was the question "I saved money and
expenses thanks to the application" with a
mean of 3.84, and the highest score was the
question "I was sufficiently informed about
the use of the application", "I find the
application sustainable" and "I recommend the
application" with a mean of 4.58. has
received.

1- How far is your home from radiotherapy center ?

o 0-20 km
o 21-40 km
o 41-60 km
0 61-80 km
o> 80 km

2- Is your house in Eskisehir City Center ?

o Yes
o No

3- How do you get to the Radiotherapy center?

o With my own car
0 By urban public transportation
O By intercity public transportation

o  Health care cervices- By ambulance

o By walk

4-How many TL do you estimate that you saved ?

o I’ve not saved any Money.
o 0-200TL

o 201-400 TL

o 401-600 TL

o More than 600 TL

5- Have you watched the training videos ?

o Yes
o No

o I did not know there was a training video.

6-1f you watched the training videos, did you find them useful ?

O Yes
o No
o I’m not sure.
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7-Were there any points that you did not understand from the training videos you
watched?
O Yes
o No
o I did not know there was a training video.

8-Were you able to ask your doctor about the issues that you did not understand in the
training videos?
O Yes
o No

9-How often do you use the application?

10-How many times do you login to the application in a day ?

11- Have you ever not wanted to use the application?
O Yes
o No
0 I’m not sure.

12-If your answer is ‘Yes’ to the question above, why did you not want to use it?

13-Has the application ever misled you?
O Yes
o No
o0 I’m not sure.

14- If your answer is ‘Yes’ to the question above, how often did it happen ?

15-Which feature of the application did you benefit from the most? (You can tick more
than one option)

O Notification of the device failure
o Training videos
o Tracking my treatment days

o Other

16-1s there a feature you would like to add to the application?

17- Is there a feature you would like to change in the application?

18- If you want to rate the application between 1-10, how many points would you give?
O

OoDOoOooOoooao
Boowvwourwnr

836




Radiotherapy Application

Table-1b. Survey Questions

QUESTION

Absolutely 1

agree

I agree

I'm

undecided

I do not

agree

I strongly

disagree

I had no problems downloading the application to my phone
and/or registering.

I was sufficiently informed about the use of online radiotherapy
application.

I had no difficulty in using the online radiotherapy application.

After I started using the online radiotherapy application, I saved
on travel time and/or travel expenses.

I found the training given by the doctor / medical physicist /
secretary regarding the use of the application useful.

Thanks to the application, I was notified of device malfunctions
in a timely manner.

I find the practice sustainable.

I would also like to receive other notifications about my
treatment from the application (outpatient clinic control days,
chemotherapy day reminders, things I should pay attention to during
treatment, etc.).

I recommend the application.

Since using the application, I have been able to go to my
outpatient clinic check-ups more regularly while receiving
radiotherapy.

I did not experience any technical problems while using the
application during my treatment.

I think that the information given by the secretaries and the
application usage brochure are sufficient for the necessary assistance in
using the application.

Thanks to this application, my compliance with the treatment
and my motivation increased.

I find this application more useful when compared to other
phone applications I use in daily life.

Table-2. Likert Scale Questions

QUESTION

n(%)

Absolutely I agree

I agree
n(%)

I'm

undecided

n(%)

I do not agree

n(%)

[ strongly disagree

n(%)

I had no problems downloading the 99

application to my phone and/or registering. (%65.6)

43
(%28.5)

(%0)

(%4)

(%2)
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I was sufficiently informed about the use of 94 53 2 2 0
online radiotherapy application. (%62.4) (%35.1) (%1.3) (%1.3) (%0)

I had no difficulty in using the online 92 48 2 7 2
radiotherapy application. (%60.9) (%31.8) (%1.3) (%4.6) (%1.3)

After I started using the online radiotherapy 54 48 25 19 5
application, I saved on travel time and/or travel (%35.8) (%31.8) (%16.6) (%12.6) (%3.3)
expenses.

I found the training given by the doctor / 84 63 4 0 0
medical physicist / secretary regarding the use of the (%55.6) (%41.7) (%2.6) (%0) (%0)
application useful.

Thanks to the application, I was notified of 89 57 4 1 0
device malfunctions in a timely manner. (%58.9) (%37.7) (%2.6) (%0.7) (%0)

I find the practice sustainable. 93 53 5 0 0

(%61.6) (%35.1) (%3.3) (%0) (%0)

I would also like to receive other notifications 87 47 10 6 1
about my treatment from the application (outpatient (%57.6) (%31.1) (%6.6) (%4) (%0.7)
clinic control days, chemotherapy day reminders,
things I should pay attention to during treatment,
etc.).

I recommend the application. 91 57 3 0 0

(%60.3) (%37.7) (%2) (%0) (%0)

Since using the application, I have been able 63 47 18 21 2
to go to my outpatient clinic check-ups more (%41.7) (%31.1) (%11.9) (%13.9) (%1.3)
regularly while receiving radiotherapy.

I did not experience any technical problems 84 59 4 4 0
while using the application during my treatment. (%55.6) (%39.1) (%2.6) (%2.6) (%0)

I think that the information given by the 85 60 4 1 1
secretaries and the application usage brochure are (%56.1) (%39.7) (%2.6) (%0.7) (%0.7)
sufficient for the necessary assistance in using the
application.

Thanks to this application, my compliance 65 59 24 3 0
with the treatment and my motivation increased. (%43) (%39.1) (%15.9) (%2) (%0)

I find this application more useful when 62 55 28 5 1
compared to other phone applications I use in daily (%41.1) (%36.4) (%18.5) (%3.3) (%0.7)
life.

4. Discussion

Smartphones have revolutionized people's cancer-focused applications and the number

lives in medical information in recent years.

of research articles examining the use of

In 2022, 78% of the world's population owned  applications in the field of general/clinical
a smartphone, with usage rates increasing oncology is increasing. According to Kessel et
over the years. A wide variety of health apps al., the majority of healthcare professionals
are available for smartphones. While the first are in favor of the use of oncological
of the two categories of applications is healthy  applications by patients (14). In addition,
living/fitness and  health  management mobile applications for the surveillance and
applications,  other  categories include follow-up of cancer patients receiving RT are
medication reminders and electronic patient thought to be wuseful (15-16). Mobile
portal. The World Health Organization applications have several advantages,
(WHO) classifies such tools under the label including monitoring patient-reported
MHealth or eHealth and defines them as 'care  outcomes and improving patient compliance,
and public health programs with mobile optimizing patient interaction with healthcare
devices, such as mobile phones, patient professionals, and educating patients.
monitoring devices, personal digital assistants  Additionally, these practices can have positive

and other wireless devices' (13).

psychological effects by empowering patients
to follow treatment, monitor side effects, or

Cancer‘ is the lgading cause of d;ath schedule follow-up appointments. Despite
worldwide. Accordingly, there are various gpplications in the field of oncology in
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general and echoes in the scientific literature,
little is known about their specific effects and
uses in the field of radiation oncology.

Cancer is one of the leading causes of death
worldwide, with more than 19.3 million newly
diagnosed cases ( 17 ). RT has an important
role in the treatment of cancer cases, and
many patients require RT at some stage of
their treatment. The rapid development of
digital technologies has led to the use of a
wide variety of mobile and Webb applications
for screening, diagnosis, treatment and
education in cancer care (18). In a study
conducted by Denis et al., it was reported that
early initiation of palliative care with the
application improved survival (19). When we
look at the literature, there are several
applications for RT cases. In these
applications, symptom and side effect
monitoring was performed for patients during
and after RT, and radiation dose calculation
was performed for healthcare professionals
(20-24).

It is very important that the patient reaches the
RT center and receives treatment without any
problems. In breast surgery, surgeons may
choose mastectomy or lumpectomy depending
on the distance of the patient's home to the RT
center. Hypofractionation RT applications can
be chosen to shorten the patient's treatment
time. As in Covid-19 outbreaks, people's
unnecessary use of transportation vehicles can
increase contamination and health risks. The
transportation cost of patients living in cities
outside the RT center can exceed $1500 (4,
25)

Although mobile apps have many benefits, for
some applications there is not enough
evidence to support their use. Lack of current
information and insufficient scientific
evidence prevent mobile applications from
being a useful tool. Due to the diversity of
existing applications and the lack of scientific
studies, it is difficult to determine the most
appropriate application and the most effective
method of use for each patient. In our current
pilot study, it was aimed to inform patients
undergoing RT about device malfunctions
online, to announce device maintenance in
advance, and to provide information about RT

and cancer with videos. The main purpose of
the first version of the planned application is
to provide online real-time notifications to
patients  about  malfunctions,  reduce
unnecessary travel expenses and time spent on
the road, and increase patient compliance with
treatment. In later versions, it is planned to
add additional features such as reminding the
patient of outpatient clinic checks and
chemotherapy days, side effect monitoring
and informing about side effects, and
providing doctor-patient communication. The
application is currently only available in
Turkish. English and Arabic languages can
also be added.

In the current study, 102 (67.5%) patients
reported that time spent on the road and travel
costs were reduced thanks to the mobile
application. Due to the expense of RT devices
and strict radiation safety measures, RT
centers are generally located in big cities and
centres. Patients living in the periphery lose
both time and money in reaching RT services.
Since RT devices are highly technological
devices,  malfunctions are  generally
unpredictable and repairs may take hours and
sometimes even days if parts are needed from
abroad. Additionally, these devices require
frequent calibration. In case of device failure,
patients have to return home before RT can be
administered. RT is a long treatment process
and may last up to 8-9 weeks in some patients.
When we look at Tiirkiye in general, inpatient
Radiation Oncology departments are quite
few. In case of every malfunction/calibration,
patients incur unnecessary time loss and travel
expenses. In the current study, unnecessary
time and travel expenses were saved. In
addition, patients' compliance with the
application is quite high, and 146 (96.6%) of

the 151 patients surveyed found the
application sustainable. Additionally, 148
(98%)  patients reported that they

recommended the application.
5. Conclusion

Mobile applications have become an
important tool that facilitates access to
information that can be used, developed and
tested by expert healthcare personnel and
patients, and facilitates patient safety and
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communication. Such applications will have
significant benefits in patient practice. It is
thought that these applications will make life
easier for patients receiving RT via mobile
phones and may even improve oncological
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Investigation of the Knowledge Levels and Expectations of Medical Faculty Students on the Use of Artificial
Intelligence in Prescribing
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Abstract: Artificial Intelligence (Al) is used in many areas of medicine and is currently the subject of intensive research in
treatment planning. Our study aims to investigate the knowledge levels and expectations of medical students—the future doctors—
regarding Al and its role in the prescription writing process. The research was conducted through a 15-question survey with the
participation of 341 medical students. The study found that male students used Al more frequently than female students (p<0.0001).
Among the participants, 90.3% stated that they might prefer to use Al when writing prescriptions, and 87.7% indicated that Al
would speed up and simplify the process. The majority (91.5%) expressed that Al could contribute to rational drug use by reducing
prescription errors and costs. Additionally, 93.8% of the students mentioned that they might use Al for speed or ideas but would
trust it only if they retained control. While 46.3% of the participants believed that Al use might harm the patient-doctor relationship,
90.6% thought that Al could not replace doctors. Furthermore, 81.5% of the students stated that Al could only be an important tool
used by doctors, and 78% believed that medical schools should provide education on the use of Al in medicine. Our study
concluded that students think Al could be an important tool for doctors in prescription management, but the final decision should
still rest with the doctor. There is a need for regulatory measures and comprehensive education in medical schools on this topic.
Keywords: Artificial intelligence, drug prescription, rational drug use, medical education

Ozet: Yapay Zeka (YZ), tibbin pek ¢ok alaninda kullanilmakta olup, giiniimiizde tedavi planlamas1 konusunda da yogun olarak
aragtirtlmaktadir. Calismamizda gelecegin hekimleri olan tip fakiiltesi 6grencilerinin YZ ve regete yazimu siirecinde iistlenecegi rol
konusundaki bilgi diizeyleri ve beklentilerinin arastirilmasi amaglanmustir. Arastirma, 15 soruluk bir anketle ve tip fakiiltesinden
341 6grencinin katihmiyla gergeklestirilmistir. Calismada erkek 6grencilerin kizlardan daha fazla YZ’ya bagvurdugu belirlenmistir
(p<0,0001). Katilimcilarin %90,3’ii regete yazarken YZ kullanmay: tercih edebileceklerini, %87,7’si ise siireci hizlandirip
kolaylagtiracagini belirtmigtir. Cogunluk (%91,5), YZ’'nin regete hatalarin1 ve maliyetlerini azaltarak akilci ilag kullanimma katki
saglayacagini ifade etmistir. Ogrencilerin %93,8’i YZ’y1 hiz veya fikir i¢in kullanabilecegini, ancak kontrolii kendilerinde tutarak
giivenebilecegini sdylemistir. Katilmcilarin %46,3’t YZ kullaniminin hasta-hekim iliskisine zarar verecegini, %90,6’s1 ise YZ nin
hekimlerin yerini alamayacagim diisiinmektedir. Ogrencilerin %81,5’i YZ'nin sadece hekimin énemli bir yardimcist olabilecegini
belirtmistir. %78’i ise tip fakiiltelerinde YZ nin tipta kullanimiyla ilgili egitim verilmesi gerektigini diisiinmektedir. Calismamizda,
ogrencilerin YZ'nin regete diizenlemede hekimler i¢in 6nemli bir yardimei enstriiman olacagi, ancak nihai karari yine hekimin
vermesi gerektigini diisiindiikleri; bu konuda mevzuat diizenlemelerine ve tip fakiiltelerinde kapsamli egitimler verilmesine ihtiyag
bulundugu sonucu ¢tkmustir.

Anahtar Kelimeler: Yapay zeka, ilag regetesi, akilci ilag kullanimu, tip egitimi
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Tedavi Planlamada Yapay Zeka

1. Giris

Regete, hekim tarafindan bir saglik sorununun
tedavisi ya da yonetimi igin karar kilinan
materyallerin  ve/veya talimatlarin yazili
oldugu, hekimin seckinligini ve
profesyonelligini yansitan, hukuksal anlamda
gecerliligi bulunan resmi bir belgedir. Recete
yazabilme yetkisinin elde edilebilmesi i¢in
uzun ve mesakkatli bir egitim siirecinden
basar1 ile gecilmis olmas1 gerekmektedir (1).
Ancak insan faktoriiniin oldugu her alanda
hata yapma olasiligt da bulunmaktadir.
Nitekim recete diizenlemesi sirasinda doz,
kullanim sekli, zamani, farmasétik form gibi
kriterler =~ bakimindan  hatalarla  siklikla
karsilasilmakta; kimi zaman birbiri ile dnemli
derecede etkilesim icerisinde olan, hatta
birlikte kullanimlar1 kontrendike olan ilaglarin
dahi aym1 recete icerisinde yer aldiklar
goriilebilmektedir (2). Giin gectikge artan
hasta sayilar1 da hekimin muayene ve tedavi
planlamasina ayirdigi zaman kisitlayici, yani
hata olasiligini arttirict diger bir etmendir (3).
Son yillarda ¢esitli hastane otomasyon
sistemleri sayesinde yukarida belirtilen recete
hatalarimin  azaltilmast ve zaman tasarrufu
saglanmas1 konusunda &nemli bir yol kat
edilmistir (4). Ancak, insanin hata yapmaya
miisait dogast ve hatalar tetikleyen diger
faktorler goz oOniine alindiginda, hekimlerin
iglerini daha hizli, kolay ve giivenilir bir
sekilde tamamlamalarim1 saglayacak yeni
alternatiflerin gerekliligi ortaya ¢cikmaktadir.

Yapay zekd (YZ), bilgisayar sistemlerinin
insan benzeri dusiinme ve karar verme
yetenekleri kazanmasini saglayan bir teknoloji
olup; veri analizi, 6grenme algoritmalar1 ve
makine Ogrenmesi gibi yoOntemlerle bilgi
isleme ve problem ¢6zme yetenekleri siirekli
gelistirilmektedir. Bu sayede karmasik
sorunlarin  ¢oziilmesi, prediktif analizler
yapilmasi ve otomatik karar verme miimkiin
hale gelmektedir (5). YZ’nin tarihgesinin,
Alan Turing'in 1950 yilinda yayimlanan
"Bilgisayarlar ve Zeka" adli makalesi ile
basladig1 kabul edilir (6). Ancak, gergek atilim
20. yiizyihn sonlarma dogru bilgisayar
teknolojilerinin hizla geligsmesi ve
algoritmalarin karmasikliginin anlagilmasiyla
yasanmig ve giniimizde YZ’'nin pek cok
alanda her gecen giin daha sik bagvurulan bir
teknoloji olmasmma yol agan bir siire¢

baglamistir (7). Tip, YZ uygulamalarinin
giderek yayginlastigi bir alandir. Gliniimiizde,
teshis, tedavi ve hasta yonetimi gibi bir¢cok
alanda saglik profesyonelleri tarafindan aktif
olarak  kullanilmaktadir. Ozellikle teshis
stirecinde kullanilan goriintiileme teknikleri ve
hastalik riskini degerlendirmeye yonelik
algoritmalar, tip alaninda YZ'min destekleyici
bir rol istlenmesini saglamaktadir (8-10).
Derin 6grenme ve yeni algoritmalarin
gelistirilmesiyle, YZ'nin yakin gelecekte
muayene, tan1 koyma, recete yazma ve tedavi
diizenlemesi gibi konularda daha yetkin hale
gelecegine dair giicli isaretler mevcuttur
(11,12). Tip alaninda giin gectikge artan
kullanim, bu yeni teknolojinin her zaman
dogru kararlar verip vermedigi ve siirecin
getirdigi etik problemlere ait tartigmalar1 da
beraberinde getirmistir (13-15). Bu baglamda,
gelecegin  hekimleri olan tip fakiiltesi
Ogrencilerinin  YZ’nin  regete  yazma
konusunda bilgi diizeyleri, bu teknolojiyi nasil
degerlendirdikleri ve ilag giivenligi {izerindeki
etkileri konusunda beklentilerinin
arastirilmasi 6nem arz etmektedir. Yukarida
belirtilen sebeplerle calismamizda, YZ ve
onun gelecekte recete yazimi siirecindeki rolii
konusunda tip fakiiltesi 6grencilerinin bilgi ve
tutumlarinin irdelenmesi amaglanmstir.

2. Gerec ve Yontem

Aragtirmamiz, tanimlayict tiirde kesitsel bir
calismadir. Caligmaya Pamukkale Universitesi
Girisimsel Olmayan Klinik Caligmalar Etik

Kurulundan  alman  izin  (29.01.2024-
E.482845) ile baglandi. Tiim arastirma
siresince  Helsinki  Bildirgesi ilkelerine

uyuldu. Arastirma 01.02.2024 — 01.03.2024
tarihleri arasinda Pamukkale Universitesi Tip
Fakiiltesi Ogrencileri arasinda
gergeklestirilmistir.  Calismanin  evrenini,
yalnizca yukarida anilan tip fakiiltesinin
Ogrencileri olusturmakta olup, 6gretim {iiyesi,
asistan, vb. personeller arastirmaya dahil
edilmemistir. Calismada 6rneklem secilmemis
olup fakiilte Ogrencisi olan ve c¢alismaya
katilmay1 tamamen goniilliillik esasma gore
kabul eden bireylerin yazili onamlart alinmak
suretiyle “Recete Yaziminda Yapay Zeka
Kullanimi  Konusunda  Tip  Fakiiltesi
Ogrencilerinin Bilgi Diizeyleri ve
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Beklentilerinin Arastirilmas:t Anketi” adli 15
soruluk bir degerlendirme anketi uygulanarak
veriler toplanmis ve toplam 341 kullanilabilir
anket elde edilmistir.

Ankette; katihmcilarin yas, cinsiyet ve kaginci
smif Ogrencisi oldugu gibi sosyodemografik
ozellikler ve YZ konusundaki mevcut bilgi ve
tecriibeleri ile ilgili olarak {iger soru yer
almaktadir. Katilimeilarin recete yaziminda
YZ’yi gelecekte tercih edip etmeyecekleri,
ila¢ etkilesimleri, ila¢ hatalari, akilc1 ilag
kullanimi, farmakoekonomi, regete yaziminda
YZ kullantminin getirecegi olast etik ve
sosyal problemlere bakis agilar1 ve bu konuda
herhangi  bir egitime ihtiyag  duyup
duymadiklar1 gibi konularla ilgili olarak ise
dokuz soru yer almaktadir. Verilerin
istatistiksel ~ degerlendirilmesi  Statistical

Package for the Social Sciences 29.0 (SPSS
29.0) paket programi kullanilarak
gerceklestirildi. Degiskenler  arasindaki
iligkiyi arastirmak igin ortalama, frekans ve
yiizde (%) gibi tanimlayicr istatistikler ile ki-
kare (y°) testi kullanildi. p< 0.05 istatistiksel
olarak anlamli kabul edildi.

3. Bulgular

Calismaya, tip fakiiltemizin her simifindan
toplam 341 o6grenci katildi. Katilimcilarin,
yas ortalamasinin 21,8 + 2,5 yil oldugu
saptandi. Arastirmaya en fazla 3. smif
ogrencilerinin (n= 100) en az ise 4. smif
ogrencilerinin (n= 32) katildigi belirlendi.
Aragtirmamiza katilan tip fakdiltesi
Ogrencilerinin yas, smif ve cinsiyet gibi
sosyodemografik kriterlere gore dagilimi
Tablo 1°de sunulmustur.

Tablo 1. Katilimeilarin sosyodemografik 6zelliklere gore dagilimi

Toplam
Parametre

n %
Cinsiyet
Kiz 212 62,2
Erkek 129 37,8
Yas arahg
17-21 199 58,4
22-25 131 38,4
26-29 9 2,6
30+ 2 0,6
Sumf
1. 47 13,8
2. 88 25,8
3. 100 29,3
4. 32 9,4
5. 40 11,7
6. 34 10,0
Toplam 341 100

Ogrencilerin tamami YZ konusunda bir fikir
sahibi olmakla birlikte yaridan fazlasinin
(%52,2) bu konuda yalmzca medya
araglarindan duyduklar1 ile yetinmeyerek
internet, kitap ve dergiler yoluyla arastirma
yaptig; aynt zamanda tim katilimcilarin
%72,5’inin (n= 247) YZ’yi daha once
herhangi bir amacgla kullandig1r saptanmistir.
Ogrencilerin en fazla ChatGPT ardindan sirasi
ile Hugging Face Transformers ve IBM

Watson Assistant YZ modellerini kullanmay1
tercih ettikleri belirlenmistir. Ogrencinin
okudugu smif kriterine gore incelendiginde
YZ konusunda arastirma yapanlarin oraninin
4, 5 ve 6. smif gibi klinik pratik ve stajlarin
agirlikta oldugu simiflarda ilk 3 simifta okuyan
Ogrencilere gore anlamhi derecede fazla
oldugu gozlenmistir (p<0,0001). Calismaya
katilan erkek Ogrencilerin %87,5'inin  (n=
113), kiz 6grencilerin ise %63,2'sinin (n= 134)
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YZ'y1 daha Once herhangi bir amagla
kullandig1 belirlenmigtir (p<0,0001). Diger
taraftan hekim adaylarmin %63’ (n= 215)
YZ’nin halihazirda tipta tam1 amaciyla
kullanildigindan haberdar olmadigin1 beyan
etmistir. Kiz ve erkek Ogrenciler arasinda bu
konuda anlamhi bir fark bulunmadigi
saptanmistir (p> 0,05).

Arastirmamiza katilan bireylerin %90,3’l (n=
308; p<0,0001) recete yazarken YZ
kullanmay1 tercih edebileceklerini belirtirken;
%87,7’si (n= 299) YZ kullaniminin recete
yazma slirecinde islerini hizlandiracagini ve
kolaylastiracagint  disiindiiklerini  ifade
etmistir. Recete yaziminda YZ’y1 tercih etme
konusunda kiz ve erkek Ogrenciler arasinda
anlamli bir fark bulunmadigi saptanmstir (p>
0,05). Benzer sekilde YZ konusunu daha 6nce

aragtiran  Ogrencilerle yalnizca medyadan
duyan O&grenciler arasinda YZ’nin regete
yazim siirecine olumlu katkis1 olup olmamasi
bakimindan anlaml bir farklilik bulunmadigi
tespit edilmistir (p> 0,05). YZ’nin hekimin
recete yazimindaki is yilkiinii azaltacagi
goriigiiniin  ise kiz Ogrencilerde  erkek
Ogrencilere kiyasla Onemli oranda fazla
oldugu belirlenmistir (p= 0,039).

Tip fakiiltelerinde tipta YZ kullanimi egitimi
verilmesi  gerektigini  diislinen Ogrenciler
arasinda kiz Ogrencilerin  oram1  erkek
ogrencilere kiyasla anlamli derecede fazladir
(p<0,0001). Ogrencilerin okuduklar1 sinf
degiskenine goére YZ konusunda bilgi ve
tutumlarinin degerlendirildigi anket sorularina
verdikleri cevaplar Tablo 2’de sunulmustur.

Tablo 2. Ogrencilerin simf kistasma gore YZ ve tipta kullanimi konusundaki bilgi ve tutumlarimin dagilim

Ogrencinin simfi

Pre-klinik Klinik
Parametre (1.-2.-3. simif) (4.-5.-6. suf) Total p 2
n % n % n %
YZ konusunda bir fikriniz var m?
Evet, daha oOnce 129 37,8 49 14,4 178 52,2
duydum ve
aragtirdim 0,407 2,903
Evet, medyadan 106 36 57 16,7 163 47,8
duymustum
Daha 6nce YZ’yi hi¢ kullandimz m?
Hayir/hig 57 16,7 37 10,9 94 27,6
Evet/birkag defa 128 37,5 53 15,5 181 53,1 0,104 4,527
Evet/ pek ¢ok defa 50 14,7 16 4.7 66 19,4
YZ’nin halihazirda tam1 amach kullanildigindan haberdar misimz?
Hayir 144 422 71 20,8 215 63
Evet 91 26,7 35 10,3 126 37 0,380 0,769
Recete yazarken YZ kullanmayi tercih eder misiniz?
Hayrr, asla 24 7 9 2,7 33 9,7
Evet, bazen 197 54,9 72 21,1 269 78,9 0,389 1,890
Evet, her zaman 24 7 15 4.4 39 114
YZ gelecekte recete yazim siireclerini nasil etkiler?
Hizlandirir/ 205 60,1 94 27,6 299 87,7
kolaylastirir
Etkisi olmaz 18 5,4 7 2,1 25 7,3 0,729 0,633
Yavaglatir/ 12 3,6 5 1,5 17 5,0
zorlagtirir
Tip Fakiiltelerinde YZ konusunda egitim verilmeli mi?
Hayir 13 3,9 10 3 23 6,7
Evet 189 55,4 77 22,5 266 78 0,359 2,050
Kararsizim 33 9,6 31 5,6 52 15,2

*YZ: Yapay zekd; y2: ki kare degeri

Katilimeilarin ~ %91,5’i  (n= 312 YZ)
kullaniminin recete diizenlemesi sirasinda
ortaya ¢ikabilecek (doz, farmasotik form,

kullanim sekli, ilag-ila¢ etkilesimleri, vb.)
hatalar1  azaltabilecegini  belirtmistir. Bu
acidan, cinsiyet ve smuf diizeyi gruplan
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arasinda anlamli bir farklilik bulunmamustir
(her iki kriter i¢in de p> 0,05).

Katilimcilarin = %56,9’u  (n=
recete ortalama maliyetlerini azaltacagi
seklinde goriis Dbelirtmisti. Bu  sekilde
diistinen kiz ve erkek Ogrenciler arasinda
anlamli bir farklilik bulunmadig1
belirlenmistir (siras1 ile %57,1 ve %56,6; p >
0,05).

194) YZ’nin

Ogrencilerin ~ %58,9'u (n= 201) YZ
kullannminin ~ hastanelerde  akilei  ilag
kullanimina katki saglayacagint belirtmistir.
Diger yandan kiz Ogrenciler arasinda bu
yondeki goriis erkek O0grencilere gore anlaml
oranda daha fazladir (p <0,0001).

YZ
zarar

Katihmcilarin ~ %46,3’4 (n=  158)
kullaniminin  hasta-hekim iligkisine
verecegini dislindiigli belirtmistir. YZ’nin
hasta-hekim  iligkisine = zarar  verecegi
goriigiiniin kiz 6grencilerde erkek Ogrencilere
kiyasla anlamli derecede yliksek oldugu tespit
edilmistir (p=0,019).

Arasgtirmamizda yer alan hekim adaylarinin
%87,7’si (n= 299) YZ’nmn recete yazarken

iglerini hizlandiracagin1 ve kolaylastiracagini
diistindiikleri icin  kullanmay1 tercih
edebileceklerini bildirmislerdir. Ogrencilerin
%2,6’s1 (n= 9) YZ’ya regete yazarken ilag
seciminde tamamen giivenebilecegini,
%93,8’1 (n= 320) ise daha hizli olmak ya da
bir fikir vermesi amaciyla bagvurabilecegini
ve kendi kontroliinii yapmak kaydiyla
giivenebilecegini  belirtmisti. Bu  yaygin
diisiincenin kiz 6grenciler arasinda erkeklere
kiyasla 6nemli oranda daha yiiksek oldugu
belirlenmistir (p <0,0001).

YZ'nin, gelecekte hekimin yerini alip
alamayacag1 sorusuna katilimeilarin %90,6°s1
(n=309) alamayacagi yoOniinde yanit
vermistir. Caligmamiza katilan 6grencilerin
%81,55'1 (n= 252), yapay zekanin (YZ)
yalnizca hekimler tarafindan kullanilan
onemli bir yardimc1 enstriiman olabilecegini
belirtmistir. Bu goriise katilanlarin oraninin
kiz 6grenciler arasinda erkek 6grencilere gore
anlamli derecede daha yiiksek oldugu
gozlemlenmistir (%93,9'a karst %385,3; p
<0.05). Tip fakiiltesi oOgrencilerinin recete
yazma siirecinde YZ kullanimi konusundaki
baz1 goriis ve Dbeklentileri Tablo 3’te
sunulmustur.

Tablo 3. Katilimcilarin cinsiyet kriteri acisindan recete yaziminda yapay zekad kullanimi neticesinde

gesitli parametreler konusundaki beklentileri

Parametreler n % p %2
Recete hatalarim azaltir nm?

Kesinlikle azaltir. 312 91,5

Bir faydasi olmaz. 10 2,9 0,122 4,20
Artisa neden olur. 19 5,6

Akile ila¢ kullanimina katki saglar m?

Hayir 27 7,9

Evet 201 589 <0,001 21,38
Kararsizim 113 33,1

Recete basina ortalama ila¢ maliyetleri nasil etkiler?

Azaltacaktir. 194 56,9

Etkisi olmayacaktir. 87 25,5 <0,001 16,84
Arttiracaktir. 60 17,6

Hasta-Hekim iliskisine zarar verir mi?

Hayir 78 22,9

Evet 158 46,3 0,019 794
Kararsizim 105 30,8

ila¢ secimlerinizde YZ’ya ne kadar giivenirsiniz?

Tamamen giivenirim. 9 2,6

Giivenirim ama yalnizca hizli olmak ve bir fikir vermesi igin kullanirim. 320 93,8 <0,001 35,54
Glivenmem 12 3,5

Sizce gelecekte hekimlerin yerini almasi olas1 m?

Hayir, kesinlikle alamaz. 57 16,7

Hayir, alamaz. Ancak 6nemli bir yardimci enstriiman olabilir. 252 73,9 <0,001 23,55
Evet, dnemli oranda hekimlerin yerini alabilir. 26 7,6

Evet, gelecekte tamamen hekimlerin yerini alabilir. 6 1,8

x2: ki kare degeri
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4. Tartisma

YZ, is siireclerinin insan zekasinmi1 temel alan
algoritmalar kullanilarak dogru ve verimli bir
sekilde tamamlanmasima olanak tanidigi igin
saglik hizmetleri sunumunda bir devrim
yaratmistir (8). Genel kani, YZ’ nin kullanim
alaninin giin gectikge genisleyecegi ve tibbin
gelecegi lizerinde biiyiikk bir etkisi olacag:
yoniindedir (15). Ancak, sagladig1 yararlar ve
pratiklik dogal olarak YZ’nin ileride hekimin
siklikla bagvurdugu bir yardimci enstriiman
mi1 olacagini ya da tamamen onlarin yerini mi
alacagr  tartigmalarmi  da  beraberinde
getirmistir. Diger taraftan yurtdisinda yapilan
bir arastirmada tip Ogrencilerinin YZ'nin
saglik alanindaki olas1 etkileri konusunda
farkindaliga sahip oldugu ve medyada yer
bulan anektodlarin aksine YZ'nin hekimlerin

yerini  alacagindan  endise  etmedikleri
bildirilmistir  (16). Giliniimiizde, tibbi
goriintiileme, laboratuvar hizmetleri ve

hastane otomasyonu gibi alanlarda oldukca
yogun olarak kullanilan YZ’nin tiptaki genis
kullanim yelpazesi igerisinde muayene, tani
koyma ve recete yazma gibi tedavi
basamaklar1 iizerinde de denenmekte oldugu
bilinmektedir  (17,18). Regete  yazma
konusunda gerekli altyapt tamamlandiginda
ise avantaj ve dezavantajlar1 ile hastalar,
hekimler ve saglk faturalarmmi &demekle
miikellef kuruluslarla bunlarin birbirleri ile
olan iligkileri yoniinden farkli yansimalari
olacaktir. Bu nedenle muayene ve tanit koyma
islem basamaklarmin bir sonug¢ ¢iktis1 olan
recete yazma kisminda hekimleri bekleyen
degisikliklerin yalniz islem hiz1 ve dogrulugu
agisindan degil; akilcr ilag kullanimi, etik ve
sosyal  yonlerden de ele  alimmasi
gerekmektedir.

Caligmamiza katilan ogrencilerin tamami YZ
konusunda bilgi sahibi olmakla birlikte
yaklasik dortte {igiiniin herhangi bir nedenle
daha once kullandigin1 beyan etmesi YZ’nin
giinliik hayatimiza Onemli Ol¢lide entegre
oldugunu gostermektedir. Ulkemizde ve
yurtdisinda gergeklestirilen cesitli
calismalarda da arastirmamizla benzer bir
sonu¢ elde edilmistir (19-21). Ogrencilerin
siniflart  artttkca YZ hakkinda arastirma
yapma oraninda da anlamli artis olmasi
YZ’den  faydalanma  ihtiyacimin  tibbi
pratiklerin artis gosterdigi iist siniflarda daha

yogun hissedildigi sekilde yorumlanabilir.
Arastirmamizdaki hekim adaylarinin
cogunlugu, YZmin regete yazma siirecini
hizlandirip kolaylastiracagina inandiklar1 i¢in

bu teknolojiyi kullanmay1 tercih
edebileceklerini; YZ'min regete ortalama
maliyetini  diigiirecegini  ve recetelerde

meydana gelebilecek doz, farmasétik form,
kullanim sekli, ilag-ilag etkilesimleri gibi
hatalar1 6nleyerek akilci ilag kullanimina katki
saglayacagimi diistinmektedir. Yurt i¢i ve yurt
disinda tip 6grencileri arasinda yapilan benzer
aragtirmalarda da katilimcilarin ¢ogunlukla
muayene ve recete yazma siireglerine pratiklik
getirecegini diisiindiikleri i¢in YZ’y1 tercih
edecekleri  bildirilmigtir ~ Bu  anlamda
calismamizin sonuglar1 daha o6nce yapilan
arastirmalarla uygunluk gostermektedir (16,
20, 22). Ote yandan, katilimcilarin biiyiik bir
cogunlugu (%91,5; n= 312), yapay zekanin
recete  diizenlemesi  sirasinda  ortaya
¢ikabilecek (doz, farmasotik form, kullanim
sekli, ilag-ilag etkilesimleri, vb.) hatalar
azaltabilecegini belirtmistir. Bu bulgu, yapay
zekanin ilag etkilesimleri, doz ve farmasotik
form hatalar1 gibi kriterlerde olumlu etkiler
saglayabilecegini  gostermekte olup, tip
Ogrencileri arasinda bu konuda daha fazla
aragtirmanin yapilmasmin yararli olacagim
diisiindiirmektedir. Ulkemizde gerceklestirilen
bir caligmada tip Ogrencileri arasinda YZ
konusunda bilgi diizeyi arttikga tip alaninda
meydana gelen hata oranlarim azaltacagi ve
maliyetlerde  diisiise katki  saglayacagi
seklinde bir goriis bulundugu kaydedilmistir
(20). Yurt diginda yapilan bir ¢alismada ¢ogu
hekimin YZ destekli bir regetelemenin islerini
kolaylastiracagin1  diigiindiigli; ancak, bazi
hekimlerin dogrulanmig ve basarili 6rneklerin
eksikligi, etik problemler, klinik becerileri
kaybetme korkusu, kullanim zorlugu ve is
verimliligindeki engellerle ilgili endiselerden
dolayr YZ kullanimmma soguk baktiklari
bildirilmigtir  (23). Ancak bagka  bir
arasgtirmada tiim hekimler kullanict dostu bir
ara yliziin, is akisiyla entegrasyonun, ¢iktilarin
seffafliginin, yol gosterici bir tibbi-yasal
cerceve ve egitim desteginin, YZ destekli bir

regeteleme sisteminin benimsenmesini
artiracaglt  konusunda hemfikir olduklar
bildirilmistir (12).

847



Osmangazi Tip Dergisi, 2024

Arastirmamizda katilimcilarin %94', YZ’y1
recete yazarken hiz kazanmak ve fikir
edinmek amaciyla kullanacagini, ancak nihai
karar1  kendisinin verecegini  belirtmistir.
Ayrica, erkek hekim adaylarimin, kadinlara
gore YZ konusunda daha fazla bilgi sahibi
oldugu, daha sik arastirma yaptig1 ve daha sik
kullandigr  saptanmustir.  Yurdumuzda tip
fakiiltesi 6grencileri ile gergeklestirilen benzer
bir calismada da erkek Ogrencilerin kizlara
kiyasla YZ konusunda daha fazla bilgi sahibi
oldugu ve herhangi bir amag icin daha sik
kullandig1 bildirilmistir (20). Diger yandan,
YZ’yi gelecekte recete yazma konusunda
kullanma, regete hatalarini azaltma, etkilesen
ilaglarin yonetimi, akilci ilag kullanimi, recete
basma ortalama maliyetlerin diigiirlilmesi ve
hekim iizerindeki is yiikiiniin azaltilmasi
konularmda  kadin  hekim  adaylarinin
erkeklere kiyasla hem c¢ok daha olumlu hem
de beklentilerinin fazla oldugu belirlenmistir.
Diger yandan calismaya katilan &grencilerin
%46,3’ti YZ kullannminin hasta ve hekim
arasindaki pozitif iligkiye zarar verecegi
seklinde diisiinmektedir. Ilging olarak YZ
kullanimina daha sicak yaklasan kiz
Ogrenciler arasinda bu yondeki inanig
erkeklere oranla daha yaygindir.

YZ, hastanin tbbi gecmisi, genetik
ozellikleri, mevcut durumu ve diger ilaglarla
etkilesimleri gibi verileri hizla analiz ederek
dogru tedavi secenekleri Onerebilmektedir
(24). Bu durum, hekimlerin daha giivenilir ve
kisiye 0Ozel tedavi planlar1 olusturmalarina
imkén tanimaktadir. Ayrica, ilag dozajmi ve
kullanim  sikhigmi  da  hastanin  kisisel
ozelliklerine gore optimize ederek tedavinin
etkinligini arttirma ve yan etki insidansinda
azalmaya katki saglama potansiyeline sahiptir.
Recgetelerdeki farmasotik form, uygulama
yolu gibi hatalarin azaltilmasi ve potansiyel
ilag etkilesimlerinin Onlenmesi ile
farmakovijilans ve hasta giivenligi agisindan
biiyiilk avantajlar saglanmas1 miimkiindiir
(25). YZ’nin kulak-burun-bogaz (KBB)
hastaliklart konusunda yetkinliginin KBB
uzmani hekimlerle karsilagtirildign 20 farkl
vaka tizerindeki bir arastirmada, dogru teshis
ve tedavi planlamasi gibi kriterler bakimindan
gruplar arasinda anlamli bir fark bulunmadig:
bildirilmistir. YZ’nin bu alanda Onemli
faydalar  saglayabilecegi  belirtilse  de,

yanitlardaki istikrarsizlik ve belirli klinik
unsurlarin taniamamasi, hala ana
sinirlamalar olarak 6ne ¢ikmaktadir (26).
Cevrimigi (online) hasta sorularma bir YZ
modelinin (ChatGPT) ve hekimlerin verdigi
yanitlarin  baska hekimlerden olusan bir
komisyon tarafindan degerlendirildigi bir
calismada YZ uygulamasmin hastalara
hekimlerden yaklagik dort kat daha uzun
cevaplar (siras1 ile ortalama 211 kelimeye
karsilik 52 kelime) verdigi; anlamli derecede
daha fazla dogru teshis koydugu ve daha ¢ok
empatik yanit tirettigi bildirilmistir (14). Yiiz
ayr1 vakaya ait dermaskopik goriintiilerin
degerlendirildigi bir c¢alismada YZ’nin
dermatologlara kiyasla daha yiiksek bir
dogrulukla melanom teshisi koyduklar
bildirilmistir (27). Radyolojik goriintiilerden
yola ¢ikilarak el bilegi kirikliklariin teshisine
yonelik yapilan bir bagka calismada da YZ’nin
radyologlara gore daha iyi performans
gosterdikleri belirtilmistir (28). On yedi ayr
uzmanlik dalindan ¢ogu akademisyen otuz li¢
hekim tarafindan toplam 284 soru sorulan
YZ’nin bu sorularin énemli bir kismina dogru
yanitlar verdigi; ancak yaptigi bazi O6nemli
yanliglart diizeltmek ve veri dogrulamasi igin
daha fazla arastirma ve model gelistirmeye
ihtiya¢ bulundugu kaydedilmistir (29).

Yukarida bahsi gegen calismalarda tanmi ve
tedavi konusunda YZ uygulamalarinin bazi
konularda hekimler kadar iyi performans
gosterebildikleri  anlasilmaktadir.  Diger
taraftan aragtirmalarin giin yiiziine ¢ikardigi
bir diger ger¢ek ise YZ’min da hatalar
yapabildigi ve bazi konularda hala eksikleri
bulundugudur. YZ’ya gercek bir hastayi
muayene etme, tan1 koyma ve tedavisini
diizenleme imkani yasal zemine oturtularak
saglandiginda hastalarin bu durumu nasil
karsilayacaklari, gizliliklerinin nasil
saglanacagl ve en Onemlisi meydana gelen
olasi bir hatanin tibbi ve hukuki muhatabinin

kim olacag1 sorulari cevaplanmay1
beklemektedir. Amerika Birlesik
Devletleri'nde  gergeklestirilen bir anket

caligmasia gore, halkin ve hekimlerin biiyiik
cogunlugu (swras1 ile %57,3 ve %63) YZ
kaynakli bir tibbi hatada hekimin sorumlu
tutulmasi gerektigini diistinmektedir (28). Bu
sonu¢  tibbi  islemlerin  herhangi  bir
basamaginda YZ’nin bagimsiz olarak degil,
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her tiirlii Gstlin 6zelliklerine ve avantajlarina
ragmen yine de hekim denetiminde ve son
karar1 verenin hekim olmasi kaydiyla sicak
bakildigina isaret etmesi acisindan énemlidir.
Nitekim c¢aligmamizda yer alan hekim
adaylarinin %90 gibi 6nemli bir ¢ogunlugu da
YZ’nin hekimin yerini almasmin miimkiin
olmadigini, ancak hekimin kullandigi 6nemli
bir yardimci enstriiman olabilecegini beyan
etmislerdir. ~ Diger yandan  {ilkemizde
gerceklestirilen yeni tarihli bir aragtirmada
ogrencilerin  %48’inin  Ongoriilebilir  bir
gelecekte YZ’nin insan hekimlerin yerine
gecebileceklerine inandiklart  bildirilmistir
(20). Japonya’da anket yoluyla
gerceklestirilen bir baska c¢alismada da
hekimlerin ve halkin tipta YZ kullanimi
konusunda ¢ogunlukla iyimser ve istekli
olduklar kaydedilmistir. Ayrica ilging sekilde
tipta YZ’ya iligskin iyimserligin, halka kiyasla
hekimler arasinda daha fazla oldugu
saptanmig olup; halkin 6nemli bir kesiminde

ise mevzuat ve hesap  verilebilirlik
konularinda ciddi kaygilar  bulundugu
bildirilmistir (31).

Birgok iilkede hekimler, saglik otoriteleri ve
halk {iggeninde tiim paydaslarin muayene ve
recete yazimi siireglerinde YZ kullanimui ile
ilgili olarak temel kaygilarinin ortak oldugu
goriilmektedir (15). Kanuni diizenlemelerin
eksikligi, etik  problemler, denetleme
mekanizmalarinin iglevselligine dair
tereddiitler ve nihai sorumlu olarak goriilen
hekimlere bu konuda ayrica bir egitim

verilmemesi ana basliklar olarak
siralanmaktadir ~ (31-33).  Arastirmamizla
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Yash Bireylerde Hafif Kognitif Bozuklukta Albiimin ve Globulin Etkisi
Effect of Albumin and Globulin on Mild Cognitive Impairment in Older Adults

Sultan Keskin Demircan, Zeynep Ece Aytar

Kastamonu Egitim ve Arastirma Hastanesi, Geriatri Boliimii, Kastamonu, Tiirkiye

Abstract: : It is important to identify and detect modifiable factors at the onset of mild cognitive impairment to prevent dementia,
which has limited treatment options. Given the known relationship between inflammation and dementia, our study aimed to
demonstrate the effect of albumin (A) and globulin (G) levels on mild cognitive impairment. Patients aged 60 and above who
presented to the geriatric outpatient clinic with complaints of forgetfulness but were not diagnosed with dementia were included in
the study. Those who scored between 24-27 on the Mini-Mental State Examination (MMSE) and had a Clinical Dementia Rating
(CDR) score of 0.5 were classified as having mild cognitive impairment, while those who scored between 28-30 on the MMSE and
had a CDR score of 0 were classified as the control group. Depression was assessed using the Yesavage Geriatric Depression Scale,
and the risk of malnutrition was determined using the Geriatric Nutritional Index. The average age of the patients was 69.15+5.59
years, and 63.6% were women. Mild cognitive impairment was found in 59.9% of the patients, 77.9% were uneducated, and 55.9%
were obese. The prevalence of women, obesity, and lack of education was significantly higher in the mild cognitive impairment
group (p=0.004, p=0.016, p <0.001). In multivariate analyses, no association was found between albumin, globulin, A/G ratio, and
mild cognitive impairment. In univariate analyses, age, being female, obesity, lack of education, and GFR increased the risk of mild
cognitive impairment (OR: 0.95, OR: 1.78, OR: 1.77, OR: 4.62, OR: 1.02, respectively). Mild cognitive impairment is affected by
factors such as obesity and uneducated, aside from inflammatory processes. Due to other pathological conditions affecting albumin,
globulin, and A/G levels, their use as markers for cognitive dysfunction is not appropriate.

Keywords: Mild Cognitive Impairment, Albumin, Globulin, Albumin-Globulin Ratio, Educational Duration, Obesity

Ozet: Hafif kognitif bozuklugun basladig: donemdeki degistirilebilir faktorlerin bilinmesi ve erken fark edilmesi, tedavisi kisith
olan demansin 6nlenebilmesi i¢in énemlidir. Inflamasyon ve demans arasindaki iliski bilindiginden, ¢alismamizda albiimin (A) ve
globulin (G) diizeylerinin hafif kognitif bozukluga etkisini gostermeyi amagladik. Calismaya geriatri poliklinigine unutkanlik
sikdyeti ile bagvuran 60 yas ve istii hastalardan demans tanis1 almayan hastalar alindi. Malignite, romatolojik hastaliklar ve aktif
enfeksiyonu olan hastalar ¢aligma dig1 birakildi. Mini Mental Durum Degerlendirmesinden (MMSE) 24-27 arasi almig ve Klinik
demans skoru (CDR) skoru 0.5 olan hastalar hafif kognitif bozukluk, 28-30 aras1 alan ve CDR skoru 0 olanlar kontrol grubunu
olusturdu. Yesavage geriatrik depresyon skalasi ile depresyon varligina, geriatrik niitrisyon indeksi ile malniitrisyon riskine karar
verildi. Hastalarin yas ortalamasi 69.15+5.59 ve % 63.6 si kadin hastaydi. Hastalarm 59.9 % unda hafif kognitif bozukluk, %77.9 u
egitimsiz ve % 55.9’u obezdi. Hafif kognitif bozukluk olan grupta anlamli olarak kadin prevalansi, obezite ve egitimsizlik daha
fazlaydi (p=0.004, p=0.016, p <0.001). Hafif kognitif bozukluk olan grup ile saglam grup arasinda albiimin, globulin, A/G, iirik asit,
vitamin B12, vitamin 25(0OH)D3 vitamini diizeyleri arsindaki fark anlamsizdi (p=0.687, p=0.517, p=0.542, p=0.472, p=0.914,
p=0.703). Cok yonlii analizlerde de albiimin, globulin, A/G ile hafif kognitif bozukluk arasinda iliskili bulunamadi. Tek yonlii
analizlerde kadin olmak, obez olmak, egitimsiz olmak ve GFR, hafif kognitif bozukluk riskini artirmaktaydi (OR:1.78, OR:1.77,
OR: 4.62, OR:1.02; p=0.040, p= <0.001, p=0.017, p=0.036, sirastyla). Hafif kognitif bozukluk, inflamatuar siire¢ disinda obezite ve
egitimsiz olmak gibi sebeplerden de etkilenmektedir. Albiimin, globulin ve A/G diizeylerini etkileyen baska patolojik durumlar da
oldugundan hafif kognitif bozukluk i¢in kullanimi uygun degildir.
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Patients Predemans albumin globulin etkisi

1. Giris

Diinyanin niifusu giderek yaslanmakta ve bu
durum biligsel fonksiyonlarda azalmalar1 da
beraberinde getirmektedir. Ozellikle diisiik
gelirli iilkelerde bilissel fonksiyonlardaki
azalma, saglik harcamalarinda artig, bakici
yiikii, depresyon, is giicii kaybi gibi ciddi
sosyal sorunlara yol agmaktadir. Hafif kognitif
bozuklugun sonraki dénemlerde demans igin
risk olusturdugu bilinmektedir. Giliniimiizde
maalesef demansin etkin bir tedavisi yoktur.
Bu nedenle, demans icin risk faktorlerini
erken asamada belirlemek ve azaltmak,
koruyucu faktorler gelistirmek demansin
tedavisinde en etkili yaklasim  gibi
goriinmektedir. Yas, cinsiyet, egitim durumu,
eslik eden kronik hastaliklar, ¢cevre, depresyon
ve obezite gibi hafif kognitif bozukluk i¢in
bilinen prognostik faktdrlerin yani sira, son
zamanlarda inflamasyon ve bagisikligin da
etkili olabilecegi vurgulanmaktadir (1).

Yagla birlikte azalan kazanilmig bagisiklik,
yaslilarin  enfeksiyonlara  karsi  daha
savunmasiz hale gelmelerine, diisiik dereceli
ve kalict inflamasyona maruz kalmalarina
neden olur. Merkezi sinir sistemi (MSS)
hiicreleri bagisiklik hiicrelerinin
infiltrasyonuna duyarl olduklarindan
inflamasyondan ¢abuk etkilenirler. MSS’ deki
inflamatuar siire¢ hafif kognitif bozukluga ve
hatta demansa yol agabilir (2). Plazmada en
yaygin bulunan protein olan alb{imin, sistemik
inflamasyonla iligskilendirilmistir ve
hipoalbiiminemi inflamasyon ig¢in bagimsiz
bir risk faktorii olarak degerlendirilmistir (3).
Albiimin  plazmada  bulunan B-amiloid
proteininin (AP) yaklasik 90%'n1 baglayarak,
beyinde biriken AP miktarini azaltma goérevi
gormektedir (4). Bu baglamda, bazi
kaynaklarca hipoalbliminemi hafif kognitif
bozukluk ve diger norodejeneratif hastaliklar
i¢in kotii prognostik faktor kabul edilmektedir
(5). Uzun siireli inflamasyonun bir gdstergesi
olan ve karacigerde iiretilen bir protein olan
globulin diizeylerinin kronik hepatit, romatoid
artrit, bazi kanser tiirleri, inme ve ulseratif
kolit gibi hastaliklarda prognostik oldugunu
gosterilmistir (6—10). Serum albiimin-globulin
(A/G) oranmin, inflamatuar yanit ve
bagisikligin daha genis degerlendirmesini
sagladigi, diisiik A/G oraninin sadece kalp
yetmezligi, kanser ve enfeksiyonlarla iligkili

olmadig1, ayn1 zamanda bilissel islevlerle de
iligkili oldugu iizerinde durulmaktadir (11,12).

Yasla artan demansin yarattigi sonuglar ve
demans klinigi yerlestikten sonra sinirli tedavi
seceneklerimizin oldugunu goze alirsak, hafif
kognitif bozuklugun basladigi donemin tespit
edilmesi ve olmamasi icin onleyici tedbirler
almak kritik 6neme sahiptir. A/G oraninin
hafif kognitif bozukluk iizerindeki etkisi ile
yapilan ¢alisma ¢ok azdir. Bu nedenle, biz de
calismamizda, albiimin ve globulin gibi
kolayca erisilebilen inflamatuar parametreleri
ile hafif kognitif bozukluk arasindaki iliskiyi
arastirmay1 amagladik.

2. Gerec ve Yontem
2.1. Calisma dizaym, hasta secimi

Calismamiz Kastamonu Egitim ve Arastirma
Hastanesi geriatri poliklinigine unutkanlik
sikayeti ile bagvuran, 60 yas ve iistii, ayrintili
geriatrik  degerlendirmeyi  kabul  eden
bireylerde Ocak 2024- Temmuz 2024 tarihleri
arasinda gerceklestirildi. Caligmanin diglama
kriterleri ~ demans, sizofreni, deliryum,
epilepsi, Parkinson hastaligi, serebrovaskiiler
hastalik ~ varligi, paraproteinemiler, aktif
enfeksiyon varligi, protein kaybettiren
nefropati tanis1 almak, tiroit hormonlarinin
anormal fonksiyon gostermesi, solid organ
timorleri ve  hematolojik  maligniteler,
romatolojik hastaliklarin varligi ve 60 yas
altinda olmakti. Hastalarin demans tanist
DSM-V’e gore koyuldu  (13) ve Klinik
demans evrelemesi (CDR) hesaplandi (14).
Demans tanisi esnasinda gereklilik halinde
goriintiileme yontemlerine basvuruldu. CDR
skoru 1 ve iizeri olan hastalar ¢alisma disi
birakildi.

Calismamiz kesitsel olarak yapildi ve etik
kurul onam formu, Kastamonu Egitim ve
Arastirma Hastanesi Etik Kurulundan alindi
(KAEK-2023-164). Caligma sliresince
Helsinki Bildirgesi'ne sadik kalindi ve
calismaya katilan hastalardan onam formu
alindi.
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2.2. Calismanin degiskenleri

Hastalarin sosyodemografik bilgileri kayit
altina alindi. Beden kitle indeksleri (BKI)
hesaplandi. BKI’ nin 30 ve {izerinde olmasi
obezite varlig1 olarak kabul edildi. Biligsel
durum Mini Mental Durum Degerlendirmesi
(MMSE) egitimli ve egitimsiz Olgekleri ile
degerlendirildi (15,16). MMSE degeri 24 ve
iizeri olanlar galigmaya dahil edildi. MMSE
degeri 24-28 arasi olan ve ayn1 zamanda CDR
skoru 0.5 olan hastalar ‘hafif kognitif
bozukluk’, MMSE degeri 28 ve iizeri olan ve
ayni zamanda CDR skoru 0 olanlar ‘saglam’
olarak kabul edildi ve saglamlar kontrol
grubunu olusturdu (17). Hastalarin egitim yili
bes yilin {izeri olanlar egitimli kabul edildi.
Hastalarin ~ depresyon  degerlendirilmesi,
Yesavage  Geriatrik  Depresyon  Skalasi
(YGDS) (18) ile yapildi. Bes ve fizeri
depresyon olarak kabul edildi. Giinlik ve
enstriimantal yasam aktiviteleri Katz (19) ve
Lawton Brody 6l¢eklerine gore degerlendirildi
(20). Hastalarin  malniitrisyon yoniinden
degerlendirilmesi ~ Geriatrik ~ Niitrisyonel
Indeks (GNRI) ile yapildi. GNRI: (1.489 x
Alblimin [g/L]) + (41.7 x (Mevcut Agirlik /
Ideal Agirlik)) formiilii kullamldi. GNRI <82
olanlar malniitrisyon riski var kabul edildi
(21). Hastalardan rutin biyokimya tetkik
kapsamui iginde iire, kreatin, GFR, AST, ALT,
lipit paneli, alblimin, total protein, {irik asit,
hemogram ve son 6 ay igerisinde
bakilmamigsa 25 (OH) D3 vitamini, B12
vitamini ve folik asit diizeyleri istendi.
Komorbit hastaliklarindan, Diyabet (DM),
hipertansiyonu (HT), koroner arter hastalig
(KAH), kronik obstriiktif akciger hastalig
(KOAH) varligi ¢aligmada degerlendirildi.

2.3. istatistik

Istatistiksel analizler IBM SPSS siiriim 22.0
(IBM Corp., Armonk, NY, ABD) kullanilarak
yapildi. Siirekli degiskenler ortalama +
standart sapma, kategorik degiskenler ise
frekans ve yiizde olarak sunuldu. Verilerin
normal dagilima uygunlugu Kolmogorov-
Smirnov testi ile incelendi. Hafif kognitif
bozuklugu olan ve saglam bireylerin
karsilastirilmasinda siirekli degiskenler igin
bagimsiz 6rneklem t testi veya Mann-Whitney
U testi, kategorik degiskenler igin ki-kare (y2)
testi kullanildi. Normal dagilima sahip

degerler ortalama + standart sapma ve normal
olmayan degerler dagilim ortanca (min. ve
mak.) olarak verildi. Basit korelasyon igin
Spearman veya Pearson kullanildi. Hafif
kognitif bozukluk ile albiimin, globulin ve
A/G iliskisini 6ngdérmek i¢in ¢ok degiskenli
lojistik regresyon analizleri ile yas, cinsiyet,
YGDS, obezite, malniitrisyon riski, egitim
durumu, GFR, DM, HT, KOAH ve KAH
diizeyine gore ayarlanmis modellemeler
yapildi. Yas, cinsiyet, obezite, egitim durumu,
GFR, ile hafif kognitif bozukluk arasindaki
iligki i¢in tek degiskenli analizler yapildi.
Testlerin uyumluluguna omnibiis testi ile karar
verildi. P <0.05 istatistiksel olarak anlamli
kabul edildi.

3. Bulgular

Calismaya toplamda ayrnintili  geriatrik
degerlendirilmeye uygun 512 hasta alindi.
Aktif enfeksiyonu olan hastalara rutinde de
ayritil geriatrik degerlendirmesi
enfeksiyonun sonlanmasindan sonra
yapildigindan g¢aligmaya alinmadi. 297 Hasta
calismamuzin  dahil  edilme  kriterlerini
karsiliyordu (Figiir 1). Calismaya alman
hastalarin yas ortalamasit 69.15+5.5 idi ve
%63.63’1 kadin hastaydi. Hastalarm % 59.59
‘unda hafif kognitif bozukluk varken, %34.34
i depresyondaydi.  Hastalarin  sadece
%12.12’si 5 yilin iizerinde egitim almisti.
%67,2’sinin DM, %68.7’ inin HT, %22.5’inin

KAH tamis1 vardi. Hastalarin  %54.97’si
obezken, %78.15’1 malniitrisyon riskine
sahipti.

Hafif kognitif bozukluk kadinlarda anlaml
olarak daha fazla bulundu (p=0.04). Obezite
ve egitimsizlik sikligi anlamli olarak hafif
kognitif bozuklugu olan grupta daha fazlaydi
(p=0.016, p <0.001, sirasiyla). Hafif kognitif
bozuklugu olan grupta anlamli olarak
enstriimantal yasam aktivitesi daha diistkti
(p= 0.002). Hafif kognitif bozukluk ile biligsel
olarak saglam grup arasinda albiimin,
globulin, A/G, irik asit, Hb vitamin B 12,
vitamin 25(OH) D3 vitamini ve folik asit

diizeyleri acisindan anlamli fark yoktu
(p=0.687, p=0.517, p=0.542, p=0.472,
p=0.160, p=0.914, p=0.703, p=0.197,

sirasiyla). Tablo 1°de hafif kognitif bozuklugu
olan hastalar ile biligsel olarak saglam kabul
edilen hastalar arasindaki sosyodemografik
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ozellikler, geriatrik degerlendirme sonuglari,
kronik hastaliklar ve laboratuvar sonuglarina
gore farklar gosterilmistir.

MMSE skorlar ile, albiimin, globulin, A/G,
hemogram, vitamin B12, vitamin 25 (OH) D3,
iirik asit diizeyleri arasinda iliskili bulamadik
(r:0.035, p:0.555; r:0.003, p:0.963; r:0.011,
p=0.859; r:0.053 p:0.366; r:-0.063 p:0.287;
r:0.013 p:0.827; r:0.104 p:0.083; r:0.052
p=0.378) (Tablo 2).

Alblimin, globulin ve A/G ile hafif kognitif
bozukluk arasindaki iliskiye ¢ok degiskenli
lojistik analizler yapilarak bakildi. Model 1

Figiir 1. Hasta sec¢imi akis semasi

Poliklinikte aynntl geriatrik degerlendirmeye
alman hastalar,

s: 512

v

v

Cahsmaya alinan hasta sayis1

5: 297

(yas, cinsiyet), Model 2 (yas, cinsiyet, YGDS,
obezite, egitimsiz, GFR), Model 3 (yas
cinsiyet, YGDS, obezite, egitimsiz, GFR, DM,
KAH, HT, KOAH) olacak sekilde yapilan
modellemelerin higbirinde albiimin, globulin,
A/G ile hafif kognitif bozukluk arasinda iliski
tespit edilemedi (Tablo 3).

Yapilan tek yonlii lojistik analizlerde, yas,
kadin olmak, obez olmak, egitimsiz olmak ve
GFR diizeyi hafif kognitif bozukluk ile iligkili
bulundu (OR:0.95, CI:0.91-0.99; OR:1.65,
Cl:1,02-2.67; OR:1.77 ClI: 1.11-2.83;
OR:4.62, Cl: 2.13-9.99; OR: 1.02 CI: 1.01-
1.03, sirastyla) (Tablo 4).

Calisma disi birakilan hastalar, s:215
*  Demans, s:26
SVO sekeli. s:18
Tiroit fonksiyon bozuklugu, s:16
MMSE=24, s:40
Parkinson, s:15
Veri kayb, s:29
Malignite, s:27
Romatolojik hastaliklar, s:31
Enfeksiyon, s:12

Kisaltmalar: SVO: Serebro Vaskiiler Okluzyon, MMSE: Mini Mental Durum Degerlendirmesi
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Tablo 1. Sosyodemografik ve klinik bulgularin karsilagtiriimasi

Toplam Hafif kognitif bozukluk Saglam P
n: 297 n:177 n:120
Yas 69.155.59 69.715.51 68.32+5.64 0.036
Cinsiyet (K) (%) 189 (63.6) 121(68.4) 68 (56.7) 0.040
Medeni (Evli) (%) 219 (85.5) 129 (86.0) 90 (80.9) 0.296
Egitim (y1l) 495:2.87 426:2.18 5.97+3.43 <0.001
Egitimli >5y1l, (%) 36 (12.1) 10 (5.6) 26 (21.7) <0.001
BKI mean £5D 31,93+6,25 32.49:6.32 31.096.08 0.050
Obezite (%) 166 (55.9) 109 (61,6) 57 (47,5) 0.016
Malniitrisyon (var) (%) 229(78.2) 130 (75.1) 99 (82.5) 0134
EYA, medyan (min-mak) 7,27+1,09 7.12£1.18 7.49+0.91 0.002
GYA, medyan (min-mak) 5,36+0,58 5.31+0.59 5.43+0.56 0.066
MMSE 26,92+1,82 25.67=1.11 28.76x0.76 <0.001
YGDS 3.8632.67 411271 3.49+2.59 0.052
Depresyon (var) (%) 102 (34.3) 66 (37.3) 36 (30.0) 0194
DM (var) (%) 220 (74.1) 133 (75.1) 87 (72.5) 0610
HT (var) (%) 206 (69.4) 118 (67.1) 89(73.5) 0.248
KAH (var) (%) 77 (25.9) 51(28.8) 26 (21.7) 0.168
KOAH (var) (%) 46 (15.5) 33(18.6) 13(10.8) 0.068
Albiimin 4.23+0.26 423025 4231227 0.687
Globulin 2.97£0.39 2.96+0.39 2.99+0.38 0517
AJG, medyan (min-mak) 1.42 (0. 94- 2.61) 142 (1.0-2.62) 1.42 (0.94-2.05) 0542
Urik asit 5,33+1,60 5.27+1.67 5.41+£1.49 0.472
Hemoglobin 13,36+1,46 13.26£1.53 13.50+1.35 0.160
Vitamin B12, medyan (min-mak) 241(40-1500) 234(40-1500) 249(59-1500) 0.914
25 (OH) D3, medyan (min-mak) 20,30+11,35 20.52+12.36 19.98+9.73 0.703
Folik asit 920£3.95 8.94%3.95 9.57+3.92 0.197
HDL 53.44:12.82 5425:1233 52.25:13.47 0.194
LDL 129.04:£34.89 128.98+33.96 129.11£36.33 0.975
Trigliserit, medyan (min-max) 129.5 (21-644) 128(40-400) 130.5(21-644) 0919
GFR mL/dk/1,73m? 78.01x17,45 76.24=17.98 80.60£16.36 0.035
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Kisaltmalar: BKI; Beden kitle indeksi. EYA; Enstriimantal yasam aktivitesi. GYA; Giinliik yasam aktivitesi. MMSE,; Mini Mental

Durum Degerlendirilmesi. YGDS; Yesavage Geriatrik Depresyon Skalasi. DM; Diyabet, HT: hipertansiyon, KAH; koroner arter
hastaligi, KOAH: kronik obstriiktif akciger hastaligi, A/G; Albiimin/globulin, GFR; Glomeriiler Filtrasyon hizi. P <0.05 anlamh

kabul edilmektedir.

Tablo 2. Parametrelerin MMSE ile korelasyonu

Albumin Globulin AIG Hb Vit B12 Vit 25 (OH) D3 Folik asit UA
MMSE r:0.035 r:0.003 r:0.011 r:0.053 r:-0.063 r:0.013 r:0.104 r:0.052
p:0.555 p:0.963 p=0.859 p:0.366 p:0.287 p:0.827 p:0.083 p=0.378
P <0.05 anlaml: kabul edilmektedir. A/G: Albiimin/Globulin, Hb: Hemoglobin, Vit: vitamin, UA: Urik Asit,
Tablo 3. Parametrelerin hafif kognitif bozukluk ile ¢ok degiskenli iligkisi
MODEL 1 MODEL 2 MODEL 3
OR:0.75 (0.91-0.99) OR:0.72(0.27-1.86) OR:0.64(0.24-1.76)
Albiimin p=0.53 p =0.494 p=0.396
OR:1.95 (0.64-2.21) OR: 1.31(0.68-2.51) OR:1.36 (0.69-2.68)
Globulin p=0.57 p=0.422 p=0.374
OR:0.59 (0.20-1.71) OR:0.49 (0.15-1.54) OR:0.45(0.14-1.48)
AG p=0.32 p=0.226 p=0.190

Model 1: yas cinsiyet, Model 2: yas cinsiyet, YGDS, obezite, egitimsiz, GFR; Model 3: yas cinsiyet, YGDS, obezite, egitimsiz, GFR,
DM, KAH, HT, KOAH p <0.05 anlamli kabul edilmektedir.

Tablo 4. Parametrelerin hafif kognitif bozukluk ile tek degiskenli iligkisi

OR (CI) P
Yas 0.95(0.91-0.99) 0.038
Cinsiyet (Kadin) 1.65 (1,02-2.67) 0.040
Egitimsiz olmak 4.62 (2.13-9.99) <0.001
Obezite (var) 1.77 (1.11-2.83) 0.017
Depresyon (var) 1.38 (0.84-2.27) 0.195
Malniitrisyon (var) 1.55 (0.87-2.79) 0.136
GFR mL/dk/1,73m? 1.02(1.01-1.03) 0.036

P <0.05 anlamli kabul edilmektedir.

4. Tartisma ve sonug

Calismamizda  unutkanhik  sikdyeti  ile
bagvuran poliklinik hastalarindan, demans
tanis1 dislandiginda, yaklasik %60’inda hafif
kognitif bozukluk oldugunu tespit ettik. Hafif
kognitif bozukluk prevalansi, toplumun yas

ortalamasi, cinsiyet, sosyoekonomik durumu,
sahip oldugu kronik hastaliklara gore
degismekte olup toplumda yasayan bireylerde
yapilan c¢aligmalarda sikhign ~ %5.56-25.7
degismektedir (22). Caligmamizin yapildigi
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toplumun sosyokiiltiirel seviyesinin diisiik
olmasi, egitim diizeyinin diisiikliigii, kronik
hastalik ve obezitenin fazla goriilmesi
calismamizdaki hafif kognitif bozukluk
prevalansinin yiiksekligini agiklayabilir.

Caligmamizda hafif kognitif bozukluk ile
albiimin, globulin ve A/G arasinda iliski
bulamadik. Albiimin, kan plazmasindaki en
yiksek miktarda bulunan proteindir ve
intravaskiiler osmotik basincin saglanmasinin
yani sira yag ve safra asitleri, kolesterol, metal
iyonlari, steroid hormonlar ile bazi ilaglarin
plazma konsantrasyonlar1 ve transportundan
sorumludur. Alblimin, negatif akut faz
reaktan1 olarak enfeksiyon durumlarinda
takipte kullanilmaktadir. Malniitrisyon ve
bir¢ok inflamatuar hastalik i¢in de prognostik
belirteg olarak degerlendirilmektedir. Yapilan
¢ok az calismada albiimin disiikligiinin
biligsel fonksiyonlarda bozulmay1 gosterdigi
tespit edilmis (5), etyolojisini de albiiminin
plazmada bulunan B-amiloid proteininin
yaklasik %90’1m1 baglayarak beyinde biriken
AP miktarin1 azaltmasina, anti inflamatuar ve

antioksidan ozelliginin olmasina
baglamislardir  (4,5). Ancak  albiimin
disiikliigiiniin -~ kalp  yetmezligi, protein
kacagina sebep olan nefropatiler, gastro-

intestinal hastaliklar, kullanilan ilaglar ve
hormonlar gibi farkli sebepleri de vardir. Bu
nedenle tek bagina albiimin diisiikliigiinii hafif
kognitif bozukluk ile iligskilendirmek dogru
olamayacaktir.

Globulin, karacigerden sentezlenen bir protein
olup uzun sireli inflamatuar  siireci
gostermektedir. Yapilan bir calismada globulin
seviyesinin beynin bazi bolgelerinin hacmiyle
orantili oldugu gosterilmistir (23). Ote yandan
baska bir ¢alisma, globulin seviyesi ile biligsel
bozulma arasindaki iligskinin lineer olmadigini
ve bazi biligsel alanlarla iliskisiz oldugunu
gostermistir (1). Biz c¢alismamizda globulin
seviyesi ile hafif kognitif bozukluk arasinda
anlaml iligki bulamadik. Benzer sekilde, az
sayida yapilan ¢alismadan farkli olarak A/G
ile hafif kognitif bozukluk arasinda iliski
bulamadik.

Beklenin aksine (24,25) calismamizda hafif
kognitif bozuklugu olanlar ile kognitif olarak
saglam olan bireyler arasinda folik asit,
vitamin B12 ve vitamin 25(0OH)D3 diizeyleri

arasinda anlamli fark bulamadik. Vitamin B12
ve folik asit diizeyi her iki grupta da normal
diizeydeydi. Bu durum unutkanlik sikayeti

olan bireylerin toplumda yaratilan
farkindaliga bagli olarak kendi kararlari ile
vitamin B12 ve folik asit takviyesi

alabilecegini ya da doktor farkindaliginin
yiiksek oldugunu diislindiirdii. Diger taraftan
Kore’de Soh Y. ve arkadaslarinin yaptigi bir
calisma, ¢alismamizla tutarli sekilde vitamin
B 12 eksikliginin hafif kognitif bozukluk i¢in
risk faktorli olmadigini gostermistir (26).

Calisma sonucunda beklenenin aksine (27,28)
hafif kognitif bozuklugu olan grup ile saglam
grup arasinda irik asit diizeyi agisindan
anlamli fark yoktu. Urik asidin metabolik
hastaliklarda yiikseldigi ve vaskiiler demansa
yol agabilecegi, inme sonrasi biligsel bozulma
igin  Oon  gordiiriici  oldugu ¢aligmalar
calismamizin ~ sonucunu  desteklemektedir
(29,30). Yine yapilan derlemelerde iirik asit ve
kognitif bozukluk arasindaki iliskinin geligkili
ve cinsiyete gore degistigi tespitine vartlmigtir
(29).

Uzun yillardir obezitenin vaskiiler biligsel
bozulma ve Alzheimer tipi demans i¢in risk
faktorii oldugu bilinmekte ve caligmalarla
desteklenmektedir (31,32). Tutarli sekilde biz
de calismamizda obezitenin hafif kognitif
bozukluk riskini 1.7 kat artirdigin tespit ettik.
Egitim siiresi ve demans arasindaki ¢aligmalar
celiskili  olmakla beraber, c¢alismalarin
cogunlugu egitim yilinin bireylerde bilissel
kapasiteyi artirdigr yoniindedir (33). Biz de
calisgmamizda egitimsiz bireylerde hafif
kognitif bozukluk gelisme riskinin 4.6 kat
arttigin1 bulduk.

Calismamizin  kesitsel olmasi, kii¢iik bir
orneklemi almasi kisithiliklarini
olusturmaktadir. Ancak demans gelismeden
onceki hafif kognitif bozukluk doénemini
aragtiran nadir caligmalardan oldugu igin
onemlidir. Caligmamizda romatolojik
hastaliklar, aktif enfeksiyon, malignite gibi
diger albiimin diizeyini etkileyecek ek
hastaligi olan bireyleri disladigimiz igin
orneklemimizin diger faktorlerden etkilenmesi
onlenmistir. Prospektif ve daha genis Olcekli
caligmalarla sonuglarimizin desteklenmesine
ihtiya¢ vardir.
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Biz calisgmamizda demans heniiz gelismeden,
hafif kognitif bozuklugun oldugu donemde,
inflamasyon gostergesi olan ve son donemde
iizerinde yogunlasilan alblimin, globulin ve
A/G oranimin hafif kognitif bozukluk iizerine
etkisini gostermeyi amagladik. Sonuglarimiz
albiimin, globulin, A/G’ nin hafif kognitif
bozukluk ile iliskili olmadigini, hafif kognitif
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Abstract: : Raising awareness and informing society about environmental health in order to improve environmental behavior; It is
one of the first steps that must be taken to raise environmentally conscious generations and to increase more conscious and
responsible individuals. The aim of the study was to determine the attitudes of medical faculty students of a university towards the
environment and to evaluate their environmental behaviors. The research is a cross-sectional study and the study group consisted of
874 (55.21%) students studying at the Faculty of Medicine of a university. The survey form included some sociodemographic
characteristics, the Environmental Behavior Scale and some questions about the environment prepared by the researchers. Surveys
were completed online by students. Mann-Whitney U, Kruskal Wallis and Spearman correlation tests were used for analyses. 37.5%
(n=328) of the participants were preclinical classes, and 62.5% (n=546) were clinical classes. In the study, those who are 21 years of
age and under, female gender, preclinical classes, those who define themselves as environmentally friendly, those who have
attended any meeting or received training on environmental awareness and environmental health, those who separate their
household waste into groups such as organic/glass/plastic, those who waste waste that may be harmful to the environment. Those
who isolated themselves, did not drive for short distance trips, and avoided the use of disposable materials had higher
Environmental Behavior Scale scores. A moderate positive correlation was found between the score obtained from the scale and the
items related to environmental attitudes (r=0.616; p<0.001). In our study, it is expected that the environmental behavior and
attitudes of those who set an example for the society, such as medical faculty students, will be more positive. In order to make
environmental behavior more positive, it may be recommended to support recycling projects, add environmental awareness
curricula to the education curriculum, and conduct new research in the field of environmental health.

Keywords: Environmental Health, Environmental Behavior, Medical Faculty Students

Ozet: Cevre davramslarmm gelistirilmesi igin toplumda gevre saghg konusunda farkindalik olusturularak bilgilendirilme
yapilmast; ¢evre bilincini benimsemis nesillerin yetismesi ve daha bilingli, daha sorumlu bireylerin artmasi igin atilmasi gereken
adimlarin baginda gelmektedir. Calismada bir tiniversitenin tip fakiiltesi 6grencilerinin gevreye yonelik tutumlarinin belirlenmesi ve
cevresel davranislarmin degerlendirilmesi amaglanmistir. Arastirma kesitsel bir calisma olup galisma grubunu bir tiniversitenin Tip
Fakiiltesinde 6grenim géren 874 (%55,21) 6grenci olusturmustur. Anket formda bazi sosyodemografik 6zellikler, Cevresel Davranig
Olgegi ve arastirmacilar tarafindan hazirlanan cevreye yonelik bazi sorular yer aldi. Anketler 6grenciler tarafindan ¢evrim ici olarak
dolduruldu. Analizler i¢cin Mann-Whitney U, Kruskal Wallis ve Spearman Kkorelasyon testleri kullamldi. Katilimcilarin %37,5'ini
(n=328) preklinik smiflar, %62,5'ini (n=546) ise klinik smiflar olusturdu. Calismada 21 yas ve altinda olanlar, kadin cinsiyet,
preklinik siniflar, kendini ¢evre dostu olarak tanimlayanlar, ¢evre bilinci ve gevre saghgi konusunda herhangi bir toplantiya katilmig
ya da egitim almug olanlar, evsel atiklarini organik/cam/plastik gibi gruplara ayiranlar, ¢evreye zararh olabilecek atiklari izole
edenler, kisa mesafeli seyahatler icin araba kullanmayanlar ve tek kullanimlik malzeme kullanimindan kaginanlarin Cevresel
Davranis Olgegi puanlari daha yiiksek idi. Olgekten alinan puan ile cevresel tutumlara iliskin maddeler arasinda orta diizeyde pozitif
korelasyon bulundu (r=0.616; p<0.001). Calismamizda tip fakiiltesi dgrencileri gibi topluma ornek teskil eden kesimden gevre
davranig1 ve tutumlarinin daha olumlu olmasi beklenmektedir. Cevre davramisinin daha olumlu hale getirilmesi i¢in geri doniigsiim
projelerinin desteklenmesi, 6grenim miifredatlarina ¢evre bilincine yonelik ders programlarinin eklenmesi ve gevre saghgi alaninda
yeni arastirmalarin yapilmasi onerilebilir.
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1. Giris

Cevre; hava, su, toprak gibi cansiz unsurlar ile
insan, hayvan gibi canlilar arasindaki
etkilesimi iceren bir kavramdir (1). insanoglu
yasamini siirdiirebilmek icin ¢evre ve o0geleri
ile etkilesim halinde olmus ancak toplumsal
yasamla birlikte sosyallesme, adaptasyon ve
diger etkilesimler sirasinda gevreyi tahrip
etmeye baslamistir (2).

Glinlimiiz  ihtiyaglari1  karsilamak  igin
kaynaklarin gerektigi kadarinin kullanilmas,
kaynaklar1 kullanirken sonraki nesillerin de
ihtiyaclarinin  diisiiniilmesi ve buna gore
planlar yapilmasi g¢evresel siirdiiriilebilirligin
de temelini olusturmaktadir (4). Insanlarin
dogayla barigik ve dogal dengeyi bozmayacak
sekilde hayatlarin1 idame ettirmesi, ¢evrenin
daha yasanilabilir olmasi ve yasamin
stirdiiriilebilir olmasina destek saglayacaktir
(3). Giderek artan ve kontrolsiiz kaynak
kullanimi, kentlesme, sanayilesme, niikleer
santraller, sira dis1 teknolojik gelismeler gibi
nedenlerle ortaya cikan cevre kirliligi, cok
ciddi  hastaliklara ve Olimlere neden
olabilmektedir (5,6). Bu yiikiin giderek
biliylimesi ¢evre sorunlar1 hakkinda insanlari
bilinglendirme ihtiyacini dogurmustur (7).

Yirmi birinci yiizyilin sonlarina dogru cevre
kirliligindeki oOnlenemez artis ve olumsuz
saglik sonuglari, gevre sagligi ve duyarlilig
konusunu giindeme getirmistir. Bireylerin
¢evre konusunda bilingli olmasi ve iizerine
diisen gorevleri yerine getirebilmesi cevre
duyarliligt  olarak tamimlanmaktadir (8).
Cevresel duyarlilik, tutum ve davranig {igliisii
pek cok calismada arastirilmis (9,10) ve
cevresel duyarlilik ve tutum degisiklikleriyle
davraniglarin  yaklasitk %30  kadarinin
degistirilebildigi gosterilmistir (11).

Cevre davraniglarinin  gelistirilmesi  i¢in
toplumda ¢evre saglig1 konusunda farkindalik
olusturularak bilgilendirilme yapilmasi; ¢evre
bilincini benimsemis nesillerin yetismesi ve
daha bilingli, daha sorumlu bireylerin artmasi
icin atilmast gereken adimlarin basinda
gelmektedir (9). Ileride hekim olarak olumsuz
cevre kosullar1 sebebiyle olusabilecek saglik
sorunlartyla basa ¢ikmak zorunda kalacak ve
topluma 6rnek teskil edecek olan tip fakiiltesi
ogrencilerinin, ¢evreye yonelik tutumlarinin

belirlenmesi  ve ¢evresel davraniglarinin
degerlendirilmesi amaglanmustir.

2. Gereg ve Yontem

Calisma kesitsel bir arastirma olup, evrenini
Eskisehir ~ Osmangazi  Universitesi  Tip
Fakiiltesinde 2021-2022 egitim 0gretim
doneminde Ogrenim goérmekte olan 1579
ogrenci olusturdu. Arastirmanin Orneklemi,
evreni bilinen drneklem formiilii (%95 giiven
araligi, %5
hata pay1, %50 goriilme siklig1) kullanilarak
ulagilmas1 gereken Ogrenci sayisi minimum
310 kisi olarak hesaplandi. Calisma igin idari
ve etik kurul izinleri alinda.

Caligmanin amacina uygun olarak literatiirden
de faydalanilarak 3 boliimden olusan bir anket
form hazirlandi. Anket formunun ilk kisminda
calisma hakkinda bilgilendirme yapildiktan
sonra, caligmaya katilmay1 kabul edenlerin
formu doldurmalari istendi. Anket formunun
birinci  boliimiinde  c¢aligmaya  katilan
bireylerin bazi sosyodemografik o&zellikleri
(yas, cinsiyet, donemi, aile 6grenim durumu)
sorguland1. Ikinci boliimiinde 20 soruluk
‘Cevre Davramis Olgegi’ (CDO) kullanildi. Bu
Olcek, 2006 yilinda Goldman ve arkadaslar
tarafindan gelistirilmis olup Tiirk¢e gecerlilik
giivenilirligi 2013 yilimda Timur ve
arkadaslar1 tarafindan yapilmistir (12,13).
Olgegin puanlamasi her bir madde icin 1-5
arasindadir (1:Higbir zaman, 5:Her zaman).
Olgekten alinabilecek toplam puan minimum
20 maksimum 100°diir ve alinan puan arttikca
gevre davranist olumlu yonde artmaktadir
(13). Anketin ii¢iincii boliimiinde ise gevreye
karst tutumlarinin ~ belirlenmesi i¢in
arastirmacilar  tarafindan 7 adet soru
hazirlandi. Sorularin yanitlar1 evet i¢in ‘1’ ve
hayir icin ‘0’ olarak degerlendirildi. Alinan
puan arttikca cevreye karst tutumun olumlu
yonde degistigi kabul edildi. Anketler ¢evrim
i¢i olarak katilimcilarin kendileri tarafindan
dolduruldu. Bu islem yaklasik 7 dakika siirdii.

Elde edilen veriler gerekli istatistik paket
programinda degerlendirildi. Kolmogorov-
Smirnov testi ve grafikler ile verilerin normal
dagilima uymadigi goriildii. Analizlerde
Mann-Whitney U ve Kruskal Wallis ve
Spearman korelasyon testleri kullanildi.
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Istatistiksel anlamlilik degeri olarak p<0.05
kabul edildi.

3. Bulgular

Calisma grubundaki 874 kisinin yaslar1 17 ile
35 arasinda degismekte olup ortalama 21,6 +
2,1 yil idi. Caligma grubunu olusturanlarin
%58’1 (n=507) kadin, %42’si (n=367) erkekti.
Calismaya katilanlarin %37,5’si (n=328) 1-2-
3. (preklinik) siniflardan, %62,5’1 (n=546) 4-
5-6. (klinik) siniflardan olugsmaktaydi.

Calisma  grubundaki  kisilerin  CDO’den
aldiklar1 puanlar 24-100 arasinda degismekte
olup ortalamas1 62,2+13,3 puan, ortancasi
63,0 puan idi. Calismada kadinlarin, preklinik
siniflarin, kendini gevreci olarak
tammlayanlarin  CDO’den aldiklar1 puanlar
daha yiiksek bulundu. Calisma grubunda
Cevre Davranms Olgeginden alinan puanlarin
baz1  sosyodemografik  Ozelliklere  gore
dagilimi Tablo 1’de verilmistir.

Tablo 1. Calisma grubundaki bireylerin Cevre Davranis Olcegi’nden aldiklar1 puanlarin bazi

sosyodemografik 6zelliklere gore dagilimi

Sosyodemografik . Istatiksel Analiz
ozellikler n(%) Cevre  Davrams  Olgegi | z/KW; p
Ortanca(min-max)
Yas (Y1)
<21 375 (42,9) 65 (24-100) .
>22 499 (57,1) 61 (24-95) 3,525; <0.001
Cinsiyet
Kadin 507 (58) 66 (24-100) .
Erkek 367 (42) 58 (24-96) 6,779; <0.001
Simif
1-2-3. siif 328 (37.,5) 65 (24-100) .
4-5-6. sinif 546 (62,5) 61 (26-95) 3,472; <0.001
Anne Ogrenim Durumu
Ortaokul ve alt1 298 (34,1) 63,5 (24-96)
Lise 247 (28,3) 62 (27-100) .
Universite ve iizeri 329 (37,6) 63 (26-95) 0,439;0.803
Baba Ogrenim Durumu
Ortaokul ve alt 163 (18,7) 66 (24-96)
Lise 230 (26,3) 61 (26-100) 2,516;0.284
Universite ve iizeri 481 (55) 63 (24-95)
Toplam 874 (100.0) 63 (24-100)
evreye karst tutumlarin sorgulandigi 7 ilgili herhangi bir toplanti ya da egitime
Y $ g g g g p y g

maddenin  Cronbach alfa degeri 0,62
hesaplandi. Calismaya katilanlarin %70,7’si
(n=618) kendini c¢evreci bir birey olarak
gormekteydi. Katilimcilarin  %39,4°i  ¢evre
bilinci ve duyarliligiyla ilgili en az bir
toplantiya katilirken, %31.4’1i ¢evre sagligi,
atiklar ve geri doniisim konularinda daha
onceden bir egitim aldiklarini belirtti. Kendini
cevreci bir birey olarak gorenlerin, konuyla

katilmis olanlarin CDO’den aldiklar1 puanlar,
digerlerine gore daha yiiksek bulundu. Ayrica
ev ici atiklar1 cam/organik/plastik gibi
gruplara ayristiranlar ve tek kullanimlik
malzeme kullanimindan kaginanlarin da CDO
puanlar1 daha yiiksek idi. Calisma grubundaki
bireylerin Cevre Davramis  Olgeginden
aldiklar1 puanlarin ¢evreye karsi tutumlarina
gore dagilim Tablo 2’de verildi.
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Tablo 2. Calisma grubundaki bireylerin g¢evreye karsi tutumlarina gore Cevre Davranig

Olgeginden aldiklar1 puanlarin karsilastiriimasi

n(%) Cevre Davrams Olgegi | istatiksel Analiz
Ortanca (min-max) z/KW; p

Kendinizi cevreye karsi duyarh biri olarak goriiyor musunuz?
Evet 618 (70,7) 67 (34-100) .
Hayir 256 (29,3) 53 (24-85) 13.413; <0.001
Hayatimzda hi¢ ¢evre duyarhihgi, ¢evre bilinci ve/veya ¢evre saghg ile ilgili bir toplantiya katildimz mi?
Evet 344 (39.4) 69 (34-100) .
Hayir 530 (60,6) 59 (24-96) 10.541; <0.001
Cevre saghgi/atiklar/geri doniisiim gibi konularda herhangi bir egitim aldiniz m?
Evet 274 (31,4) 68 (36-100)

7.862; <0.001
Hayir 600 (68,6) 60 (24-96)
Evde atiklarinizi organik atik, cam atik, kagit atiklar vb. olarak ayirir misimz?
Evet 268 (30,7) 69 (34-100)

9.688; <0.001
Hayir 606 (69,3) 59 (24-87)
Evde cevreye zarari olabilecek (patlamis ampul, kullamlmis kizartma yaglar1 vb.) atiklarin ayrimim yapar
misimz?
Evet 582 (66,6) 67 (31-100)

10.846; <0.001
Hayir 292 (33,4) 55 (24-89)

Kisa mesafede 6zel ara¢ kullanmak yerine toplu tasima, yiiriime, bisiklet kullanma gibi yontemler kullanmaya

0zen gosterir misiniz?

Evet 712 (81,5)

65 (24-100)

Hayir 162 (18,5)

53 (24-87)

8.872; <0.001

Tek kullanimhik alisveris poseti, plastik tabak, bardak, catal, sise gibi malzemeleri kullanmaktan kaginir misimz?

Evet 597 (68,3)

66 (30-100)

Hayir 277 31,7) 56 (24-36) 9-838; <0.001
Toplam 874 (100.0) 63 (24-100)

Calisma  grubundakilerin  ¢evreye karsi c¢abalari (r=0,518), sorumlu vatandaglik
tutumlarina gore aldiklari puanlar ile Cevre  (r=0,495) ve ¢evre eylemciligi (r=0,418) ile de
Davranis  Olgeginden aldiklart  puanlar yine pozitif yonde orta diizeyde korelasyon

arasinda pozitif yonde orta diizeyde bir iliski
saptandi (r=0,616; p<0,001). Ayrica ¢evre
tutumlari  puanlarnt  ile Cevre Davranig
Olgeginin  alt alanlar1 olan ekonomik
kaynaklar1 koruma (r=0,540), ¢evreye duyarl
tiikketici olma (r=0,419), dogayla ilgili bos
zaman aktiviteleri (r=0,544), geri doniisim

mevcuttu (p<0,001). Calisma grubundakilerin
Cevre Davranis Olcegi ile tutum sorularindan
aldiklar1 puanlarm dagilimi  Grafik 1°de,
Cevre Davranis Olgegi Alt Alanlari ile Cevre
tutum  sorularindan  aldiklar1  puanlarin
dagilimi Grafik 2’de verilmistir.
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Gevre Davrarig Olgedi alt alanlar puanlari
Gevre Davranis Olgedi Toplam Puan
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EKK: ekonomik kaynaklar: koruma, CDT: ¢evreye duyarh tiiketici olma, DBZA: dogayla ilgili bos zaman aktiviteleri,
GDC: geri doniigiim ¢abalari, SV: sorumlu vatandashik, CE: ¢evre eylemciligi

Grafik 1A. Calisma grubundakilerin Cevre Davranis Olgegi ile Cevre Tutum Sorularindan aldiklari puanlarin
dagilimi Grafik 1B. Calisma grubundakilerin Cevre Davramis Olgegi alt alanlari ile Cevre Tutum Sorularindan

aldiklar1 puanlarin dagilimi

4. Tartisma
Cevresel sorunlarin  artmasi  ve ¢Oziim
yontemlerinin ~ zorluklarinin ~ anlasilmasi

iizerine ¢evre duyarliligi ve bilincinin 6nemi
farkedilmis ve ¢evre egitiminin rolii daha ¢ok
agirhk kazanmistir (14). Gelecegimize yon
verecek olan {iniversite Ogrencilerinde, cevre
farkindaliklarinin belirlenmesi ve
davraniglarina olan yansimasinin
degerlendirilmesi  alinacak  Onlemler ve
yapilacak caligmalar acisindan yol gdsterici
olabilir. Calismamizda tip fakiiltesi
Ogrencilerinin ¢evre davranislarinin orta-iyi
diizeyde oldugu ve davranislarin ¢evreye karsi
tutumlari ile korele oldugu goriildii.

Calismamizda kadin katilimcilarin = ¢evre
davraniglart erkeklere gore daha olumlu idi.
Geri doniisiim aligkanliklarini inceleyen bir
calismada kadinlarin erkeklere gore daha
basarili  olduklart1 ve  daha  dikkatli
davrandiklari rapor edilmistir (15).
Yetigkinlerin ¢evresel davraniglarini etkileyen
degiskenlerin incelendigi bir calismada da
kadinlarin daha olumlu ¢evre davranisi

sergiledikleri bildirilmistir (16). Benzer
sonuglar toplumlarin kadin-erkek
cinsiyetlerine ~ farkli  roller  yiiklemesi,
kadinlarin  gelecege yonelik daha fazla

endiseli olmalar1 ve sorunlari ¢ézmede daha
Ozverili davranmalarindan kaynakli olabilir.

Calisgmada  gen¢  kattlimcilarin  ¢evre
duyarlilig1 daha yiiksek saptandi. Ayrica yasla
paralel olarak yapilan smif gruplamasinda
preklinik siiflarm, klinik siniflara gore ¢evre
davranis Slgeginden aldiklari puanlarin daha
yiiksek oldugu goriildii. Chen ve arkadaglar
genglerin cevreyle ilgili pek ¢ok konuda daha
duyarli davrandiklarim bildirirken (17), farkl
kusaklarin  ¢evre davranis  diizeylerinin
incelendigi bir ¢aligmada, yas ilerledikce
bireylerin daha olumlu tutum sergiledikleri ve
daha duyarl davrandiklar1 raporlanmigtir (18).
Farkli kusaklar1 yine bir arada inceleyen
Torgler ve arkadaglari ise ailelerin Orgiin
egitim diizeyi arttikca insanlarin  bakis
acilarinin ve politik goriislerinin degistigi,
gevresel konu ve sorunlart hakkinda daha ¢ok
ilgilenerek  ¢evre  kirliligini  dnlemeye
calistiklarini one stirmiistiir (19).
Calismamizda ise ailelerin 6grenim diizeyleri
ile c¢evre davranisi arasinda bir iliski
bulunamadi. Calismalarin degisik
sosyokiiltiirel ~ Ozelliklerdeki  toplumlarda
yapilmast ve farkli Olgme yontemlerinin
kullanilmas1 bu farkli sonuglar1 dogurmus
olabilir. Ayrica hizla sanayilesen diinyada
gevre Dbilincinin genglerde daha yiiksek
olmasi; iklim sorunlarina daha erken yasta
maruz kalinmasi ve bu sorunlarin giderek
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ciddi boyut kazanmasinin gen¢ bireylerde
gelecek icin daha fazla kaygi olusturmasina
dayandirilabilir.

Cevre egitimi, bireyin dogadaki problemlerin
farkina varmasi ve ilerleyen donemde
olusabilecek g¢evresel tahribatin 6nlenmesinde
iizerine diisen rolii istlenerek, bu problemin
diizeltilmesine katki saglamasi agisindan
onemli bir yer tutmaktadir. Caligmamizda
herhangi bir egitim alan/toplantiya katilan
Ogrencilerin ¢evreye karst daha olumlu
davranis sergiledikleri gozlendi. Literatiirde
de ¢evreyle ilgili herhangi bir konuda egitim
almis olan bireylerin cevreye karst daha
olumlu tutum sergiledikleri bildirilmistir
(20,21). Lozano, finiversitelerin daha ¢ok
kaynaklarim  hizla tiilkenmesi  konusuna
odaklanmak yerine, geng¢ nesilleri daha genis
kapsamli ‘suirdiiriilebilirlik’ konusuna
yonlendirilmesi  gerektigini savunarak bu
konuya dikkat c¢ekmek istemistir (22).
Verilecek egitimin okullardaki egitim-6gretim
programlarina dahil edilmesi, daha kii¢lik
siniflarda ders olarak anlatilmas1 bireyin

giinliik yasantisina yansitabilmesini
kolaylastirabilir. Nitekim ilk ve orta 6gretim
Ogrencilerinin  ¢evre bilgisi ve c¢evre

tutumlarinin incelendigi bir calismada daha
kiiciik simf Ogrencilerinin ¢evreyle ilgili
konularda daha istekli olduklarini, hem ¢evre
bilgisinin hem de olumlu ¢evre tutum
davraniglarmin = daha iyi oldugu rapor
edilmistir (23). Bu durum gevre egitiminin
basarili olabilmesi ve ¢evre sorunlariyla basa

cikabilme amactyla daha yenilik¢i
yaklagimlarin gerekli oldugunu
diistindtirmiistiir.

Tiiketim toplumu, tiiketime toplumsal bir
sekilde alistirllmis ve fazladan atik tiretmis
toplumdur. Atik yonetimi sadece atiklarin
azaltilmasini degil ayn1 zamanda atiklarin geri
dondsiimiinii  de  saglamaktadir  (24).
Calismamizda katilimeilarmm %30,9’u evde
atiklar1 organik, cam, kagit vb. olarak
ayirdiklarini, %66,6’s1 da patlamis ampul,
kullanilmis kizartma yaglari vb. gibi ¢evreye
zararli olan atiklan ayirdiklarimi beyan etti.
Yapilan  ¢alismalarda  Avrupa  Birligi
iilkelerinde en fazla atik {ireten {ilkelerden biri
olan Almanya’da evsel atik geri doniistimi
%17 iken, bu konuda en basarili {ilkeler

arasinda Belgika ve Slovenya geldigi
bildirilmistir (25,26). Tirkiye’de evsel atik
ayristrma  oran1  sadece  %9,5  olarak
raporlanmstir (25).

Calismamizda oOzel araglar yerine toplu
tasima, yiirlime, bisiklet gibi araclar kullanma
durumu %78.8 olarak saptandi. Toplu ulagim
kullanilmakta olan motorlu ara¢ sayisini
minimuma indirilmesi ile insan sagligim
olumsuz etkileyen zararli gaz salmimi da
azaltilabilmektedir. Ayrica toplu tasima
araglariin, bireysel otomobillere gore cok
daha c¢evreci  Ozellige sahip oldugu
disiiniilmektedir (27). Yapilan calismalarda
Izmit kent merkezinde yolculuklarin sadece
%21.47si ise toplu tasima araglariyla
gerceklesirken (28), Ankara’da yasayan halkin
yaklasik %61°1 toplu tasima araglarini aktif
olarak kullandiklar1 raporlanmstir (27). Ote
yandan pek cok {iilke bireyleri toplu tagimaya
yonlendirme amaciyla farkli politik yontemler
denemekte ve projeler gelistirmektedir.
Liksemburg’da 2020 yili itibariyle toplu
tagima hizmeti iicretsiz olarak saglanmaktadir
(29). Halbuki ev ici atiklar1 ayrigtirmak, geri
doniisiim agisindan daha duyarli davranmak,
toplu tagima yontemlerini kullanmak ve tek
kullanimlik plastik ara¢ gere¢ kullanimindan
sakinmak gibi davraniglar toplumsal agidan
sorumlu bir birey olma davranisi ve
vatandaslik gorevi olarak algilanmalidir.
Calismamizda cevre davranis Slgeginin tiim
alt alanlarinda ekonomik kaynaklar1 koruma
amact gldildikge, geri donisiim icin gaba
gosterildikce ve c¢evreye karsi duyarhilik
arttikga bireylerin ¢evreye karsi tutumlar1 da
buna paralel olarak artmakta idi. Bu durum
cevresel duyarlilik, olumlu tutum ve davranig

ucliislinlin, ¢evre sagligt mekanizmasinin
ayrilmaz  pargalar1  oldugunu  kanitlar
niteliktedir.

5. Sonugc ve oneriler

Calismamizda kadinlarin, preklinik siniflarin,
kendini ¢evreci olarak tamimlayanlarin,
herhangi bir toplant1 ya da egitime katilmig
olan bireylerin, ev i¢i atiklar1 aynistiranlar ve
tek kullanimlik malzeme kullanimindan
kaginanlarin ¢evreye karst daha duyarh
olduklar1 bulundu. Daha temiz ve saglikli bir
cevreye sahip olmak ve bunu talep edebilmek
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diistiniilmektedir.

ile saglanabilir.
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Mental Health, Suicidal Ideation, Exposure to Mobbing and Job Satisfaction of Healthcare Workers: A
Secondary Healthcare Hospital Sample
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Abstract: : Mobbing is one of the most important problem encountered in the workplace and has started to gain importance in
recent years. Mobbing can cause physical and mental health problems. Distress, anxiety, depression, suicidal ideation, and decreased
job satisfaction may occur as a result of mobbing. This study aimed to compare the mobbing exposure levels of doctors, nurses, and
medical secretaries working in the health sector. The study included 44 physicians, 78 nurses, and 62 medical secretaries. The
Mobbing Scale, General Health Questionnaire-12 (GHA-12), Suicidal Ideation Scale, and Minnesota Job Satisfaction Scale were
applied to the participants in the study. While the total level of mobbing exposure was higher in female physicians than in female
nurses and medical secretaries, it was higher in male physicians than in male nurses. In the psychological distress examination
performed with the GHA-12, the presence of psychological distress was found in 81.8% of physicians, 58.1% of medical secretaries,
and 59% of nurses, and the presence of psychological distress was significantly higher in physicians. There was a positive
relationship between mobbing exposure and psychological distress and suicidal ideation and a negative relationship between
mobbing exposure and job satisfaction. Mobbing exposure is higher in physicians. In healthcare workers, mobbing exposure is
generally associated with high psychological distress, low job satisfaction, and suicidal ideation.

Keywords: Health Care Worker, Mobbing, Psychopathology, Suicide

Ozet: Isyerinde karsilagilan en 6nemli sorunlardan biri olan mobbing, son yillarda 6nem kazanmaya baslamustir. Mobbing, fiziksel
ve ruhsal saglik sorunlarma neden olabilir. Mobbing sonucu sikinti, kaygi, depresyon, intihar diisiincesi ve is doyumunda azalma
ortaya cikabilir. Bu ¢aligmanin amaci mobbing maruziyeti agisindan saglik sektoriinde calisan hekim, hemsgire ve tibbi
sekreterlerdeki mobbing maruziyeti diizeylerini karsilagtirmaktir. Arastirmaya 44 hekim, 78 hemsire, 62 tibbi sekreter katild.
Aragtirmada katilimcilara Mobbing Olgegi, Genel Saglik Anketi-12 (GSA-12), intihar Diisiince Olgegi ve Minnesota Is Doyumu
Olgegi uygulandi. Toplam mobbing maruziyeti diizeyi kadmn hekimlerde kadin hemsire ve kadin tibbi sekreterlere gore fazla
bulunurken, erkek hekimlerde erkek hemsirelere gore fazla bulundu. GSA-12 ile yapilan psikolojik sikinti incelemesinde,
hekimlerde %81,8, tibbi sekreterlerde %58,1, hemsirelerde %59 oraninda psikolojik sikinti varhig goriildi. Hekimlerde psikolojik
stkint1 varligi anlamli olarak daha fazlaydi. Mobbing maruziyeti ile psikolojik sikinti ve suisid diisiincesi arasinda pozitif iliski,
mobbing maruziyeti ile iy doyumu arasinda negatif iliski vardi. Mobbing maruziyeti hekimlerde fazladir. Saglk calisanlarinda
mobbing maruziyeti genel olarak yiiksek psikolojik sikinti, diisiik is doyumu ve suisid diistincesi ile iliskili gériinmektedir.
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1. Giris

Gliniimiizde insan yasaminin Onemli bir
bolimii is yerinde gecmektedir. Calisma
ortaminda, calisanlarin degerli hissetmesini
saglayan ve onlart destekleyen kosullarin
varligi  &nemlidir. Isyerinde karsilasilan
sorunlardan biri olan mobbing son yillarda
onem kazanmigti. ~Mobbing  kavrami,
Leymann tarafindan, sistematik olarak
gerceklestirilen haksiz davraniglarin
calisanlara yol actig1 adaletsizlik vurgulanarak
“psikolojik taciz” olarak tanimlanmistir (1).
Mobbing, genel olarak bir ¢alisanin veya bir
grubun duygusal olarak taciz edilmesi,
hakarete ugramasi ve bunun sonucunda is
arkadaslari, astlar1 veya fistleri tarafindan
islevsiz hale getirilmesi olarak tanimlanabilir.
Mobbing, maruz kalan ¢alisanlar sinirlendirir,
bastirir ve onlar1 savunmasiz ve garesiz bir
duruma sokar (1). Mobbing, fiziksel veya
ruhsal saglik sorunlarina neden olabilir.
Isyerinde mobbinge maruz kalan Kkisilerin
siklikla bildirdigi fiziksel sorunlar arasinda
fibromiyalji, uyku bozukluklari, bas agrilar
ve boyun agris1 yer almaktadir (2). Mobbingle
iligkili ruhsal saglik sorunlar1 arasinda ise
sikinti, kaygi, depresyon ve intihar diisiincesi
yer almaktadir (3).

Is doyumu, calisanlar arasindaki etkilesime,
calisanlarin kisisel oOzelliklerine, calisanlarin
isyerinden beklentilerine bagli olarak gelisen
etkili bir duygu olarak tanimlanmaktadir (4).
Is doyumu, c¢alisanin mevcut isiyle ilgili
duygular1 veya memnuniyeti ile birlikte basari
ve sorumluluk gibi genel isle ilgili boyutlar
icerir. Saglik  calisanlarinda  mobing
maruziyetinin artmasiyla is doyumunun
distiigii gosterilmistir (5). Diisiik is doyumu,
calisanin fiziksel, duygusal ve sosyal sagligini
olumsuz etkilemekte, yapilan isin kalitesini
diisiirmekte ve calisanin isten uzaklasmasina
neden olmaktadir (6).

Hubert ve Veldhoven tarafindan yapilan
kapsamli bir ¢alismada, farkli sektorlerde
calisan  kisilerle  goriisiilerek  mobbing
acisindan riskli sektorler belirlenmis ve saglik
sektoriiniin de en riskli sektorler arasinda yer
aldig belirtilmistir (7).Ulkemizde
hemsirelerde mobbing maruziyet siklig1 %21-
86 arasinda oldugu saptanmistir (8,9). Yine
iilkemizde asistan hekimlerle yapilan bir

calismada ise belirgin diizeyde tiikenmislik
oldugu, mobbing maruziyetinin diisiikk oldugu
tespit edilmistir (10). Saglik calisanlarinin
mesleki yasamda mobbinge maruz kalmasi
psikolojik sikintilarin ortaya ¢ikmasina neden
olmakta, bu durum bireyin yasam kalitesini
olumsuz degerlendirmesine yol agmaktadir
(11). Bunun sonucunda bireyin is doyumunda
azalma, diisiik performans ve ise karsi
isteksizlik ortaya c¢ikmaktadir. Es zamanh
olarak, mobbing maruziyetine eslik eden
yiiksek stres seviyeleri ve psikolojik sikinti,
uyku bozukluklarina, odaklanma giicliigiine
ve Ozglven kaybina neden olabilir ve bu da
isyerinde kaza ve tibbi hata oranlarinda artiga
yol agabilir (12). Bu durum saglk
calisanlarinin yani sira hastalarin saglik ve
giivenligi i¢in de onemlidir. Yogun ve stresli
caligma kosullarina siklikla maruz kalan
meslek gruplarinda intihar riskinin arttig1
bilinmektedir (13,14). Saghk calisanlari,
saglik calisanlarina yonelik siddet, mobbing
ve tiikenmisglik gibi risk faktorlerinin yani sira
mesleki stresorler nedeniyle intiharlara yatkin
olabilmektedir (13,14). Ulkemizde yapilan bir
calismada intihar eden 138 saglik calisanm
degerlendirilmis ve en fazla intihar eden
grubun 68 kisi ile hekimler oldugu
belirlenmistir (13). Yine {ilkemizde tip
Ogrencileri ve hekimlerde intihar girisimini
degerlendiren bir caligmada 2011-
2021 yillar1 arasinda 61 intihar bildirilmistir
ve bu intiharlarin %9,8’inin mobbing kaynakli
oldugu tahmin edilmistir (15).

Bununla birlikte saglik sektériinde mobbing
maruziyeti, uygulanmakta olan saglik hizmeti
sistemi ile iligkili bir sekilde donemsel olarak
degiskenlik gosterebilir. Bu nedenle zaman
zaman saglik kurumlarinda mobingin etkisi ve
iligkili ~ faktorlerinin  degerlendirilmesinde
fayda vardir. Bu arastrmada bir devlet
hastanesinde calisan hekim, hemsire ve tibbi
sekreterlerdeki mobbing maruziyeti
diizeylerini karsilastirmak ve is doyumu,
psikolojik  sikinti, intihar  diisiincesiyle
iligkisini aragtirmak amaglanmistir.

2. Gerec¢ ve Yontem

Arastirmanin veri toplama islemi 01.08.2022-
30.09.2022 tarihleri arasinda
gerceklestirilmistir.
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2.1. Orneklem

Bu c¢alismada saglik c¢alisanlar1 hekim,
hemsire, tibbi sekreter olarak tanimlanmustir.
Aragtirmanin yapildig: tarihte Kars Harakani
Devlet Hastanesi’nde calisan 94 hekim, 271
hemsire, 93 tibbi sekreter oldugu 6grenilmis,
boylece arastirma evrenini 458 ¢alisan
olusturmustur. Arastirmada, arastirma
evreninin tamamina ulagilmak amaglanarak
Kars Harakani Devlet Hastanesi’nde gorev
yapan biitiin saglik ¢alisanlarina veri 6l¢im
aract sunulmustur. Saglik calisanlarindan 44
hekim (%47), 78 hemsire (%29), 62 tibbi
sekreter (%67) veri Ol¢iim aracglarin1 kagit
kalem usulii ile yamitlamis ve arastirma
analizleri bu yanitlara gore yapilmigtir. Tiim
katilimcilardan yazili onam alinmustir.

2.2. Veri Toplama Araclari

Mobbing (Psikosiddet) Olgegi (MO): 23
maddeden olusan, asagilanma, ayrimeilik,
cinsel taciz ve iletigsim engelleri alt 6l¢eklerini
igeren bir Olgektir. Yaman tarafindan
gelistirilen Olgek besli likert tipindedir (16).
Asla (1), Nadiren (2), Ara Sira (3), Siklikla
(4), Her Zaman (5) olarak puanlanir. Ters
puanlanan maddesi bulunmayan dlgekten
almabilecek en diislik puan 23, en yiiksek
puan ise 115°tir. Alinan puanlar yiikseldikge is
gdrenin yiiksek diizeyde mobbing
maruziyetine sahip oldugu sdylenebilir.

Genel Saglik Anketi-12 (GSA-12): GSA-12,
12 sorudan olusur ve 4’li likert tipi ile
hazirlanmig bir o6lgektir. Sorulara verilen
yanitlardan ilk iki yanita “0”, son iki yanita
“1” puan verilmekte ve 0-12 arasinda puan
almmaktadir. Kili¢ tarafindan Tiirk¢e gegerlik
giivenirlik  calismast  yapilmigtir ~ (15).
Bireylerde genel olarak psikolojik sorun olup
olmadigiyla ilgili bilgi verir. Psikotik ve
manik hastalarda kullanilmasi
onerilmemektedir, psikotik 6zellikli olmayan
depresyon ve  anksiyetenin  tespitinde
kullanilabilecegi belirtilir. Giivenirlilik
calismasinda, GSA-12 ig¢in uygun kesme
noktast 1-2 arasi olarak belirtilmistir (17).
Calismamizda kesme noktast 2 olarak
kullanildi.

Intihar Diisiince Olgegi (IDO): Intihar
diisiincesinin derecesini belirlemek amacryla

gelistirilmigtir. 17 sorudan olusan oOlgekte
sorular “evet”, “hay1r” seklinde
cevaplanmaktadir. Olgekten almabilecek en
diisiik puan 0, en yiiksek puan 17’dir. Alinan
puan arttikca intihar diislincesi derecesinin
arttigim gosterir. Olgegin Tiirkce gecerlik ve
giivenirlik caligmasi yapilmistir (18).

Minnesota Is Doyumu Olgegi (MIDO): Besli
likert tipi bu 6lgekte, puanlama yapilirken, hig
memnun degilim; 1 puan, memnun degil; 2
puan, kararsizim; 3 puan, memnunum; 4 puan,
cok memnunum; 5 puan olarak degerlendirilir.
Olgek, igsel doyum, dissal doyum ve genel
doyum puanlarini verir. Igsel doyum, basari,
takdir edilme, isin sorumlulugu, terfi gibi isin
igsel Ozelliklerine baghidir. Digsal doyum,
isletmenin yOnetimi, denetimi, yonetici ve
astlarla iligkiler, ¢alisma kosullari, ticret gibi
isin digsal 6zelliklerine baghdir. Genel doyum
her ikisini de igerir. Arastirmamizda mobbing
davranis sekilleri ayr1 ayr1 ele alinmayip genel
olarak diizeyi degerlendirildigi icin, is
doyumu i¢in genel doyum puami kullanildi.
Genel doyum puani toplam puanin 20’ye
bolinmesiyle elde edildi. Tiirk¢e uyarlamasi
Baycan tarafindan yapilmistir (19).

2.3. istatistiksel analiz

Arastirmadan elde edilen veriler SPSS 26.
stiriim paket programi kullanilarak
degerlendirildi. = Calismamizda  kategorik
degiskenler igin say1 ve yiizde degerleri,
stirekli degiskenler i¢in ise ortalama, medyan,
minimum ve  maksimum  degerlerinin
hesaplanmasinda tanimlayici istatistiklerden
yararlanildi. Normallik analizi igin
Kolmogorov-Smirnov testi kullanildi.
Calismamizda bagimsiz gruplarda kategorik
degiskenler i¢in ¢ok gozli ki-kare testi, ileri
analiz icin ikili karsilastrma kullanildi. ileri
kargilagtirmalarda ~ Bonferroni  diizeltmesi
kullanildi. Bagimsiz iki grupta siirekli
degiskenler icin Mann Whitney U testi, ikiden
fazla grup iceren istatistiksel analizlerde
Kruskal-wallis testi ve post-hoc Dunnett’s T3
testi kullanildi. Siirekli degiskenler arasindaki
iliskiyi ~ degerlendirmek igcin  Spearmen
Korelasyon Analizi kullamldi. Istatistiksel
anlamlilik diizeyi p<0,05 kabul edildi.
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2.4. Etik Onam

Aragtirma Kars Harakani Devlet
Hastanesi’nde yiiriitiilmiis olup c¢alismaya
baslamadan once Kafkas Universitesi Tip
Fakiiltesi Etik Kurulu‘ndan 28.06.2022 tarih
ve 06 numarali oturumda onay alindi
Arastirma icin Kars 11 Saglik Miidiirliigii’nden
arastirma izni alindi.

3. Bulgular

Katilimcilarin 44’1 hekim, 78’1 hemsire, 62’si
tibbi sekreter olarak calismaktaydi. Arastirma
evreninin %34’iine ulasildi. Meslek gruplar
arasinda yas ve medeni durum acisindan
anlamli fark yoktu (p>0,05). Cinsiyet
acisindan gruplar arasinda anlamh fark vardi
(p=0,012). Yapilan ikili karsilastirmalarda
hekimlerin erkek sayisinin orant hem hemsire
hem de tibbi sekreter grubuna goére anlamli
olarak fazlaydi (sirastyla p=0,010, p=0,008).
GSA-12 kesme degerine gore psikolojik
sikint1 degerlendirildiginde gruplar arasinda
istatistiksel  olarak anlamli  fark vardi
(p=0,019). Yapilan ikili karsilagtirmalarda
hekimlerde psikolojik sikinti varligt hem
hemsire hem de tibbi sekreter grubuna gore
anlamli olarak fazlaydi (p=0,010). (Tablo 1.)

Katilimcilar cinsiyete gore gruplandirildiginda
MO toplam ve alt dlgeklerinden ayrimcilik ve
iletisim engelleri puan1 erkeklerde anlamli
olarak daha fazlaydi (sirasiyla p=0,010,
p=0,043, p=0,023). Diger MO alt &lgekleri ve
IDO, GSA-12, MIDO puani agisindan anlamli
fark yoktu (p>0,05). (Tablo 2.)

Meslek gruplar arasinda cinsiyet agisindan
anlaml fark oldugu i¢in 6lgek puanlarn erkek
ve  kadin  katilimcilarda  ayrn = ayn
degerlendirildi. Kadin katilimcilarda meslek
gruplar arasinda is doyumu agisindan anlaml

fark yoktu (p>0,05). MO toplam ve alt dlgek
puanlar;, GSA-12, IDO puam1 agisindan
gruplar arasinda anlamh fark vardi. Yapilan
ikili  karsilastirmalarda MO toplam,
asagilanma, ayrimcilik, cinsel taciz, iletisim
engelleri, GSA-12, IDO puam hekimlerde
hemsirelere goére anlamli olarak fazlaydi
(GSA-12 puami ig¢in p=0,019, digerleri
p<0,001). MO toplam, asagilanma, iletisim
engelleri puami hekimlerde tibbi sekreterlere
gore anlamli olarak daha fazlaydi (sirastyla
p<0,001, p=0,041, p=0,042). Asagilanma,
ayrimcilik, iletisim engelleri, genel GSA-12,
IDO puam tibbi sekreterlerde hemgirelere
gore anlamli olarak fazlaydi (sirasiyla
p=0,004, p=0,002, p<0,001, p=0,014,
p<0,001). (Tablo 3.)

Erkek katilimcilarda meslek gruplar1 arasinda
MO alt 6lgekleri ayrimcilik ve cinsel taciz
acisindan anlamli fark yoktu (p>0,05). MO
toplam ve asagilanma, iletisim engelleri alt
olcek, GSA-12 puani, IDO, MIDO agisindan
gruplar arasinda anlamli fark vardi. Yapilan
ikili karsilastirmalarda MO toplam,
asagilanma, iletisim engelleri, GSA-12,
hekimlerde hemsgirelere gore anlamli olarak
fazlaydi (sirasiyla p=0,046, p=0,040, p=0,017,
p=0,004). Iletisim engelleri, GSA, IDO puam
hekimlerde tibbi sekreterlere gore anlamli
olarak daha fazlaydi, MIDO puani ise daha az
idi. (swrasiyla p=0,019, p<0,001, p=0,001,
p=0,002). MIDO puani tibbi sekreterlerde
hemsirelere goére anlamli olarak fazlaydi
(p=0,003). (Tablo 4.)

MO toplam puaninin, GSA-12 puani, IDO,
MIDO puam ile iliskisi degerlendirildiginde,
MIDO puani ile negatif anlamli iliski varken
(r=-0,173, p=0,019), GSA-12 ve IDO puan
ile pozitif anlamli iligki vardi (r=0,403,
p<0,001; r=0,533, p<0,001). (Tablo 5.)
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Tablo 1. Meslek gruplarinin sosyodemografik 6zellikler ve psikolojik sikint1 agisindan karsilastirilmasi

Hekim (n:44) Hemsire (n:78) | T.sekreter (n:62) p p1® p2? p3’
Yas 31,91+5,13 31,27+7,27 33,30+7,28 0,061
Ortalama+SS/Median (Min-Mak) | 32 (24-46) 29 (23-56) 33 (20-56)
Cinsiyet 0,012 | 0,01 [ 0,00 | 082
Kadin (n, %) 20 (45.5) 54 (69,2) 44 (71) 0" 8" 4"
Erkek(n, %) 24 (54,5) 24 (30,8) 18 (29)
Medeni durum 0,300
Evli (n, %) 32(72,7) 46 (59) 38 (61,3)
Bekar (n, %) 12 (27.3) 32 (41) 24 (38,7)
Psikopatolojik sikmti (GSA-12, 0,0197 [ 0,01 [ 0,01 [ 0091
kesme puan:2) 36 (81,8) 46 (59) 36 (58,1) 0" 0" 4"
Var 8 (18,2) 32 (41) 26 (41,9)
Yok

GSA-12: Genel Saghk Anketi-12, Mak: Maksimum, Min: Minimum, SS:‘ Standart sapma, T. sekreter: Tibbi sekreter,
pl:Hekim-Hemsire, p2:Hekim-T. Sekreter, p3:Hemgire-T. Sekreter, pz.' 1kili Karsilastirma, *: Mann Whitney U testi,
**: Ki-kare testi, p<0.05

Tablo 2. Cinsiyete gore gruplarin Mobbing Olgegi, Genel Saglik Anketi-12, Intihar Diisiincesi Olgegi ve
Minnesota Is Doyumu Olgegi puanlar1 agisindan karsilastiriimasi

Kadin (n:66) Erkek (n:118) P

Ortalama+SS/Ortanca (Min-Mak) Ortalama+SS/Ortanca (Min-Mak)
MO toplam 32,00+9,70 / 30 (23-76) 34,79+9,17 / 35 (23-56) 0,010
Asagilanma 16,20+5,86 / 14 (11-38) 17,39+5,50 /16 (10-28) 0,073
Ayrimeihik 5,56+2,21/5 (4-16) 6,24+2.41 /6 (4-13) 0,043
Cinsel taciz 3,22+0,81/3 (3-8) 3,24+0,90 /3 (3-8) 0,716
Iletisim engelleri 7,42+3,09 /7 (5-21) 7,82+2,23 /8 (5/14) 0,023
GSA-12 3,49+3,22/3 (0-12) 2,73+2,57 /2 (0-9) 0,178
IDO 3,15+3,54 /2 (0-14) 2,97+2,71 /3 (0-10) 0,664"
MIDO 2,79+0,49 /2,8 (1,6-3,9) 2,92+0,62 /2,9 (1,4-4,7) 0,178

GSA-12: Genel Saglk Anketi-12, IDO: Intihar Diisiincesi Olgegi, MID

Mann Whitney U testi, Mak: Maksimum, Min: Minimum, SS: Standart sapma, p<0,05

): Minnesota Is Doyumu Olgegi, MO: Mobbing Olgegi, *:

Tablo 3. Kadmn katihimcilarm meslek gruplarma gére Mobbing Olgegi, Genel Saglik Anketi-12, Intihar Diisiincesi
Olgegi ve Minnesota Is Doyumu Olcegi puanlar acisindan karsilastirilmasi

Hekim(n:20) Hemsire (n:54) T.sekreter(n:44) KW | p pl® p2’ p3’
Ortalama+SS/Orta Ortalama£SS/ortan | Ortalama+SS/Orta
nca (Min-Mak) ca (Min-Mak) nca (Min-Mak)
MO 40,10+£8,66 / 42,5 | 26,96+4,53 / 25(23- | 34,50+11,34 / 32 | 354 | <0,00 | <0,00 | <0,00 | 0,101
toplam (23-52) 36) (23-76) 3 1 1 1
Asagilan 21,30+5,35 / 22 (11- | 13,48+2,81 /12 (11- | 17,23£6,97 15 (11- | 26,5 | <0,00 | <0,00 | 0,041 | 0,004
ma 30) 20) 38) 5 1 1
Ayrimeilik | 6,80+2,46 / 6,5 (4- | 4,63£1,20/4 (4-8) 6,14+£2,59 / 5,5 (4- | 26,4 | <0,00 | 0,003 | 0,696 | 0,002
13) 16) 3 1
Cinsel 3,70£1,03 /3 (3-6) 3,00+0,00 /3 (3-3) 3,27+0,06 / 3 (3-8) 24,9 | <0,00 | 0,020 | 0,351 | 0,259
taciz 0 1
Iletisim 10,70+4,49 / 11 (5- | 5,85+1,31/5(5-9) 7,86+2,59 /7 (5-15) 34,3 | <0,00 | <0,00 | 0,042 | <0,00
engelleri 21) 4 1 1 1
GSA-12 3,10+2,45 /3 (0-8) 2,70£3,01/2 (0-12) | 4,64+3,48 / 5,5 (0- | 7,97 | 0,019 | 0,916 | 0,136 | 0,014
12)
DO 3,90+2,84 / 3,5 (0- | 1,70£2,54/1 (0-12) | 4,59+4,18/3 (0-14) 19,2 | <0,00 | 0,014 | 0,825 | <0,00
10) 3 1 1
MIDO 2,87+0,33 / 2,9 (2,2- | 2,87+0,53 /2,8 (1,8- | 2,65+0,48 / 2,6 (1,6- | 5,31 | 0,070 | 1,000 | 0,125 | 0,106
33) 3.9) 3.8)

GS{!—I 2: Genel Saglzk Anketi-12, IDO: Intihar Diisiincesi Olgegi, KW: Kruskal-Wallis degeri, MIDO: Minnesota Is Doyumu Olgegi,
MO: Mobbing Olgegi, Mak: Maksimum, Min: Minimum, SS: Standart sapma, pl:Hekim-Hemgire, p2:Hekim-T. Sekreter,
p3:Hemsire-T. Sekreter, p’. Ikili Karsilagtirma, p<0,05
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Tablo 4. Erkek katilimcilarin meslek gruplaria gore Mobbing Olgegi, Genel Saglk Anketi-12, intihar
Diisiincesi Olgegi ve Minnesota Is Doyumu Olgegi puanlari agisindan karsilastiriimasi

2

2

Hekim (n:24) Hemsire (n:24) T. sekreter (n:18) Kw p pl p2? p3
Ortalama+SS/Media | Ortalamat+SS/Media | Ortalama+SS/Media
n (Min-Max) n (Min-Max) n (Min-Max)
MO toplam | 38,42+8,30 / 39,5 | 32,17+10,37/28(23- | 33,44+7,26 / 35 (23- | 6,23 | 0,044 0,04 | 0,129 0,95
(24-50) 56) 45) 6 2
Asagilanm | 19,58+5,31 / 19,5 | 15674596 / 13,5 | 16,78+4,25 /17 (11- | 7,82 | 0,020 0,04 | 0,179 0,86
a (11-20) (10-28) 22) 0 0
Ayrimeihk | 7,808+2,45 / 7 (4- | 5,83+2,46 / 4,5 (4- | 5,67+2,06/5 (4-10) | 5,69 | 0,058 022 | 0,137 0,99
13) 11) 9 3
Cinsel 3,25+0,44 /3 (3-4) 3,42+1,41/3 (3-8) 3,00+0,00 / 3 (3-3) 5,89 | 0,053 0,92 | 0,320 0,40
taciz 6 1
Iletisim 9,00+2,54 /9 (5-14) | 7,17x1,76 / 6,5 (5- | 7,11£1,71 /7 (5-10) 822 | 0,016 0,01 0,019 0,99
engelleri 10) 7 9
GSA-12 4,42+2.30 /4 (1-9) 2,25+2,09 /2 (0-7) 1,11+2,46 / 0 (0-7) 22,6 | <0,00 | 0,00 | <0,00 | 027
9 1 4 1 3
IDO 3,67+2,06 / 4 (0-6) 3,33+3,57 /2 (0-10) 1,56+1,46 /1 (0-4) 7,89 | 0,019 0,97 | 0,001 0,09
0 9
MIDO 2,72+0,45 / 2,8 (1,7- | 2,73+0,49 / 2,8 (2- | 3,44£069 / 3,6 (2,4- | 12,5 | 0,002 1,00 | 0,002 0,00
3.3) 3,7) 4,8) 6 3
GSA-12: Genel Saglik Anketi-12, IDO: Intihar Diisiincesi Olgegi, KW: Kruskal-Wallis degeri, MIDO: Minnesota Is Doyumu Olgegi,

MO: Mobbing Olgegi, Mak: Maksimum, Min: Minimum, SS: Standart sapma, pl:Hekim-Hemsgire, p2:Hekim-T. Sekreter,

p3:Hemgire-T. Sekreter, pZ: Tkili Karsilastirma, p<0,05

Tablo 5. Mobbing Olcegi toplam puaninin Genel Saglik Anketi-12, Intihar Diisiince Olgegi ve Minnesota

Is Doyumu Olgegi puant ile iligkisi

r P
GSA-12 0,403 <0,001"
iDO 0,533 <0,001"
MIDO -0,173 0,019

GSA-12: Genel Saglik Anketi-12, IDO: Intihar Diisiincesi Olgegi, MIDO: Minnesota Is Doyumu Olgegi, *: Spearman Korelasyon

Analizi, p<0,05

4. Tartisma

Bu c¢alismada hekimlerin, hemsirelerin ve
tibbi sekreterlerin mobbing maruziyeti, intihar
diisiincesi, psikolojik sikinti ve is doyumu
diizeyi karsilagtirildi ve bunlar arasindaki
iligkiler ~ aragtirildi.  Toplam  mobbing
maruziyeti diizeyi kadin hekimlerde kadin
hemsire ve kadin tibbi sekreterlere gore fazla
bulunurken, erkek  hekimlerde erkek
hemsirelere gore fazla bulundu. GSA-12 ile
yapilan psikolojik sikinti  incelemesinde,
hekimlerde psikolojik sikint1 varligi daha
fazlaydi. Psikolojik sikinti diizeyi
kiyaslandiginda ise, psikolojik sikint1 diizeyi
erkek hekimlerde erkek hemsire ve erkek tibbi
sekreterlere gore fazlayken, kadin tibbi
sekreterlerde ise kadin hemsirelere gore
fazlaydi. Intihar diisiincesi kadin hekimlerde
kadin hemsire ve kadin tibbi sekreterlere gore
fazla bulunurken, erkek hekimlerde erkek
tibbi sekreterlere gore fazla bulundu. Mobbing

maruziyeti ile psikolojik sikinti ve intihar
diisiincesi arasinda pozitif anlamh iligki, is
doyumu arasinda negatif anlaml iliski vardi.

Saglik c¢aliganlarinda mobbingi arastiran
calismalarda daha c¢ok hemsire grubu
arastirilmig ve karsilastirmali ¢alismalarda ise
cogunlukla hekimlerle kiyaslama yapilmistir.
Kargilagtirmali  calismalarin ~ bir¢gogunda
hemsirelerde mobbing maruziyeti diizeyi daha
fazla bulunmustur (20,21). Mobbinge maruz
kalma agisindan hekimler ve hemsireler
arasinda anlamli farklilhik olmadigmi bulan
calisma da vardir (22). Ulkemizde yapilan bir
calismada c¢arpict bir sonu¢ olarak on
hekimden neredeyse dokuzunun bir 6nceki yil
mobbing deneyimi yasadig1 belirtilmistir (23).
Tibbi sekreterlerde mobbing varlif, iliskili
demografik 0Ozellikleri arastiran caligsmalar
olsa da diger meslek gruplariyla kiyaslayan
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calisma yoktur (24,25). Calismanuzda MO
toplam puani dikkate alindiginda, kadin
hekimlerde kadin tibbi sekreter ve kadin
hemsirelerden, kadin tibbi sekreterlerde ise
kadin hemsirelerden daha fazla diizeyde
mobbing maruziyeti vardi. Erkek hekimlerde
ise erkek hemsirelerden daha fazla diizeyde
mobbing vardi. Bu sonug, hekimlerin daha
fazla mobbinge maruz kaldigin1 ya da daha
fazla mobbing algiladiklarimi géstermektedir.

Cinsiyet farkliliklarina iliskin mobbingle ilgili
sonuclar genellikle tutarsiz  ve belirsiz
olmustur (5). Kadinlarda erkeklere gore fazla
oldugunu gosteren calismalar oldugu gibi
(26,27), erkeklerde fazla oldugunu gosteren
calismalarda vardir (28). Cinsiyet agisindan

fark bulunmayan c¢alismada vardir (29).
Calismamizda erkeklerde anlamli olarak
mobbing maruziyeti diizeyi fazla

bulunmustur. Mobbingin cinsiyetle iligkisinin
kiiltiirel ozellikler ve iilkeye 0Ozgii olarak
degiskenlik gosterebilecegi savunulmaktadir
(30)

Calismamizda  GSA-12  kesme  puani
uygulaninca  hekimlerde  %81,8,  tibbi
sekreterlerde  %58,1, hemsirelerde %59

oraninda psikolojik sikint1 oldugu, psikolojik
stkinti varliginin  hekimlerde diger meslek
gruplarma gore anlamli olarak fazla oldugu
goriildii. Psikolojik sikint1 diizeyi erkek
hekimlerde erkek hemsire ve erkek tibbi
sekreterlere gore fazlayken, kadin tibbi
sekreterlerde ise kadin hemsirelere gore
fazlaydi. Ayrica MO toplam puani ile GSA-12
puani arasinda pozitif anlamli iligki vardi.
Mevcut bulgular, mobbing maruziyetinin kotii
ruh saghgi ile iligkisini degerlendiren diger
calismalarla uyumludur. Mobbinge maruz
kalanlarin olas1t bir anksiyete veya depresif
bozukluga sahip olma olasiliginin, mobinge
maruz kalmayanlara gore 1,5 ila 2 kat daha
fazla oldugu belirtilmistir (31). Benzer
sekilde, Einarsen ve Nielsen tarafindan
yiriitilen bir arastirma, katilimcilardan
mobbinge maruz kalan grubun 5 yil sonra
daha fazla koti ruh sagligr riski altinda
kaldigim1 ortaya koymustur (3). Saghk
calisanlarinda yapilan ¢aligmalarda, hekim ve
hemsirelerin dortte biri, ciddi psikolojik
sikintiya isaret eden yiiksek GSA-12 puanlar
bildirilmistir (32). Hekimlerin hemsirelerden

daha fazla psikolojik sikinti diizeyine sahip
oldugu gosterilmis (33,34) ve bu durum baski
altindaki ¢alisma kosullarinin, yogun is
yiikiiniin ve yasam ve oOlimle ilgili giinliik
kritik kararlarin etkisine baglanmistir (34).
Saglik calisanlarinda var olan psikolojik
sitkintinin hem mobing maruziyeti hem de
yogun is yiikii ve stresi ile iliskili oldugu
muhtemeldir.

Saglik calisanlarinda mobbing maruziyeti ve
intthar  diisiincesini  degerlendiren  bir
calismada ciddi intihar diisiincesi genel olarak
calisma kosullarina nadiren baglansa da,
ambulans personeli orta diizeyde intihar
diisiincesi  bildirilmistir  (36).  Ayrica
hemsirelerde yapilan galismalar hemsirelerin
%10 civarinda intihan diistindiiklerini ortaya
koymustur  (8,37). Bizim c¢alismamizda
mobbing maruziyet diizeyi ile intihar
diisiincesi arasinda pozitif iligki bulunmustur.
Ayrica mobbing diizeyi fazla olan kadin
hekimlerde suisid diisiincesi anlamli olarak
kadin hemsirelerden, kadimn tibbi sekreterlerde
kadin hemsirelerden fazlaydi.

Daha oOnce yapilan ¢ok sayida caligmada,
mobbing davranisina maruz kalma ile is
doyumu arasinda istatistiksel olarak anlamli
negatif iligki saptamistir (5,38,39). Bu agidan
calismamuz literatiirle tutarlidir. Caligmamizda
da i3 doyumu ile mobbing diizeyi arasinda
negatif iliski tespit edilmistir.

Calismamizda bazi kisitliliklar bulunmaktadir.
Uygulanan olgekler 6z bildirim dlgegidir ve
calismaya katilanlarla psikiyatrik goriisme
yaptlmamigtir,. Calisma  kesitsel ve tek
merkezli bir ¢alismadir, bu nedenle mobbing
ile iligkili olarak bulunan degiskenlerin
mobbingin nedeni ya da sonucudur seklinde
net bir ¢ikarim yapmak miimkiin degildir.
Ancak c¢ok merkezli bir ¢alisma olmasa da
¢alismamizin sonuglari, yakin déonemde saglik
calisanlarindaki mobbing varliginin tespitinde,
mobbing ve iliskili  faktorlerle ilgili
saglanacak destegin belirlenmesinde Gnemli
olacaktir. Ayrica ¢alismamizdaki degiskenleri
birlikte ele alan c¢alisma  olmamasi
calismamizi 6nemli kilmaktadir. Sonraki
yapilacak ¢ok merkezli ve daha kapsamli
caligmalarla mobbing sebeplerinin ortaya
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konmasi alinacak onlemlerin belirlenmesinde
yol gdsterici olabilir.

Calismamiz arastirma orneklemindeki saglik

calisanlar1 arasinda, hekimlerde mobbing
maruziyet siddetinin  yiiksek oldugunu,
psikolojik sikinti sikliginin, intihar

diistincesinin fazla oldugunu gostermistir.
Calismamizin  sonuglarina gére mobbing
maruziyeti ile psikolojik sikint1 ve intihar
diisiincesi arasinda pozitif iliski, i doyumu
arasinda negatif iligki vardir.
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Abstract: Machine learning has great potential to extract meaningful information from large data sets and build powerful predictive
models for disease diagnosis. The aim of this study is to conduct a comprehensive review of the role of machine learning algorithms
in sepsis diagnosis. The research was conducted using the bibliometric analysis method. Within the scope of the research, an
advanced search query was created in the Web of Science (WoS) Core Collection database and WoS index Science Citation Index
Expanded (SCI-Exp), publication type article, publication language English, open access publications published between 2000 and
2024 were included. In the WoS database, 277 publications were accessed using an advanced search query created with the relevant
keywords on 05.07.2024. After excluding 87 non-English publications that did not include sepsis and machine learning, 190
publications were analyzed. In the treemap obtained in bibliometric analysis, the first five keywords include sepsis, machine
learning, intensive care units, mortality, and artificial intelligence, respectively. China led in publication count, whereas the USA
boasted the most cited publications. "Frontiers in Medicine" featured the highest number of articles, while "Critical Care Medicine"
contained the most cited ones. According to the analysis of articles published, the use of artificial intelligence and machine learning
in sepsis diagnosis has significant potential, especially in intensive care units. These technologies show promise in early diagnosis,
disease classification, and prognosis prediction. Expanding research collaborations and a growing publication focus on key themes
suggest continued growth in this research area.

Keywords: Sepsis, Machine Learning, Intensive Care Units, Mortality, Artificial Intelligence, Bibliometric Analysis.

Ozet: Makine 6grenmesi, biiyiik veri setlerinden anlaml: bilgiler ¢ikarma ve hastalik teshisi igin giiclii tanmin modelleri olusturma
konusunda biiyiik bir potansiyele sahiptir. Bu ¢alismanin amaci, makine 6grenmesi algoritmalarinin sepsis teshisindeki roliine
iliskin kapsamli bir incelemesini gergeklestirmektir. Arastirma bibliyometrik analiz yontemi ile gergeklestirilmistir. Aragtirma
kapsaminda Web of Science (WoS) Core Collection veri tabaninda gelismis arama sorgusu olusturularak 2000-2024 yillar1 arasinda
yayinlanan WoS dizini Science Citation Index Expanded (SCI-Exp), yayn tiirii makale, yayin dili ingilizce, agik erigimli yayinlar
dahil edildi. WoS veri tabaninda 05.07.2024 tarihinde ilgili anahtar kelimelerle olusturulan gelismis arama sorgusu kullanilarak 277
yayina ulasildi. Sepsis ve makine ogrenmesini igermeyen, ingilizce olmayan 87 yayimn dislanarak 190 yayinin analizi yapilmsgtir.
Bibliyometrik analiz sonucunda elde edilen kelime haritasinda ilk bes anahtar kelime sirasiyla sepsis, makine 6grenmesi, yogun
bakim tiniteleri, mortalite ve yapay zeka yer almaktadir. En ¢ok yaymna sahip olan iilke Cin, en ¢ok atif alan iilke Amerika iken,
dergiler arasinda en ¢ok makaleye sahip olan “Frontiers in Medicine”, en ¢ok atif alan yayinin oldugu dergi “Critical Care
Medicine” oldu. 2000-2024 yillar1 arasinda yayinlanan makalelerin analizine gore, sepsis teshisinde yapay zekd ve makine
6grenmesi kullanimi, 6zellikle yogun bakim initelerinde 6nemli bir potansiyele sahiptir. Bu teknolojilerin erken teshis, hastalik
smiflandirmasi ve prognoz tahmininde etkili bir sekilde kullanilabilecegini ortaya koymaktadir. Arastirma is birligi aglarmn
yogunlagmasi ve belirlenen anahtar kelimeler etrafinda yogunlagan yayinlarin artmasi, bu alandaki arastirma egilimlerinin gelecekte
daha da biiyiiyecegini isaret etmektedir.
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Machine learning algorithms in sepsis diagnosis: A bibliometric analysis

1. Introduction

Sepsis is a serious condition set apart by an
immune response in which the body harmfully
attacks its own tissues (1). It has important
effects on millions of people annually, thus
making it a significant health issue; therefore,
asserting its need for early detection.
Diagnosis of sepsis is mainly based on
symptoms at the clinical level and on
laboratory tests; however, these techniques are
not able to provide satisfactory accuracy (2).

Machine learning (ML) can significantly
transform how problems are addressed in the
medical profession (3), with the detection of
sepsis being only one area that stands to
benefit from this technology. ML algorithms
make diagnosis faster and more accurate by
their nature of being able to learn and build
models from large datasets. Applying these
developing technologies was considered one
more substantial step forward in the fight
against sepsis.

Recent studies have confirmed the feasibility
of using ML algorithms to achieve an accurate
diagnosis of sepsis. Nemati et al.’s (2018)
study, a machine learning model outperformed
all traditional methods in recognizing early
sepsis in ICUs (4). Scicluna et al.'s (2017)
study, in which they classified sepsis patients
based on blood genomic endotypes,
demonstrated how personalized medicine
approaches can play a critical role in sepsis
diagnosis and treatment (5). Desautels et al.
proved that training a machine learning model
on a large volume of data concerning patients
could significantly increase the accuracy of
predictions related to sepsis (6).

This study offers a bibliometric review
focused on evaluating the current trends and
research trajectories in the use of machine
learning for sepsis diagnosis. A bibliometric
analysis  approach  was adopted to
systematically examine scientific publications
regarding the application of machine learning
in diagnosing sepsis, with an emphasis on
both qualitative and quantitative aspects. The

study aims to highlight the potential of
artificial intelligence and machine learning
technologies in enabling the timely
identification and management of sepsis.

2. Materials and Methods
2.1. Research mapping

The data were retrieved from the Web of
Science database on July 5, 2024. The Web of
Science Core Collection was selected for this
study because of its extensive resources and
comprehensive coverage in the field of health.

Publications were accessed using the
following advanced search query on topic
searches (TS).

TS=(“sepsis associated thrombocytopenia”
OR “sepsis related thrombocytopenia” OR
“thrombocytopenia” OR “sepsis” OR “septic
shock”) AND (“machine learning” OR
“artificial intelligence” OR “AI” OR “random
forest” OR “artificial neural networks” OR
“neural networks” OR “NN” OR “gradient
boosting” OR “XGboost” OR “bayesian”)
AND (“intensive care unit” OR “ICU” OR
“critical care” OR “critical illness”) AND
(“classification” OR  “diagnosis” OR
“recognition” OR “prognosis” OR
“prediction”).

Web of Science Index: Science Citation Index
Expanded, open access publications with
document type “article” were included in the
study.

Using the search query in the Web of Science
database, a total of 277 publications were
accessed. Publications that did not meet
certain criteria were excluded from the study:
(1) early access and proceedings papers, (2)
publications not related to “sepsis” and
“machine learning”, and (3) publications not
in English. Out of the initial 277 publications,
87 were excluded, resulting in a final dataset
of 190 publications for analysis (Figure 1).
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Figure 1. A flow diagram for bibliometric analysis of publications on sepsis and machine learning algorithms in WoS
database

2.2. Quantitative Analysis

The 190 publications were organized into two
distinct files: a BibTeX file for the
Bibliometrix package (version 4.3.0) of the
RStudio  (version  2024.04.2+764), R
programming language (version 4.4.1) and a
.txt file for the VOSviewer software (Manual
for VOSviewer version 1.6.20) (7,8). Both
files encompass comprehensive records and
cited references pertaining to the publications.
VOSviewer serves as a robust tool for

visualizing the interrelationships between
scientific publications. Conversely,
Bibliometrix is a bibliometric analysis

package in R, enabling detailed analyses when
working with extensive datasets. By
employing both software tools collaboratively,
a multidimensional analysis of studies on
sepsis and machine learning was conducted.
Analyses focusing on authors, keywords,
journals, and countries were executed using

Bibliometrix and VOSviewer, accompanied
by the creation of data visualizations (7).
Moreover, Google Trends data, which
demonstrate numerical trends based on user
searches on Google, were employed to
illustrate the distribution of machine learning
applications in disease diagnosis using Excel.

3. Results

3.1. Distribution of searches for machine
learning for disease diagnosis

According to the Google trends popularity
index graph, which is based on the searches
made by users worldwide, the use of machine
learning in disease diagnosis between 2004
and July 2024, while there were no searches
in 2016 and before, searches started in 2017,
and the number of searches has increased
every year since 2022 (Figure 2).
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Figure 2. Google trends popularity index on the use of machine learning algorithms in disease diagnosis

3.2. Distribution of annual scientific production

The annual scientific production graph shows
that 190 publications were published between
2005 and July 2024. Notably, there were only
16 publications before 2019, but there was a

significant increase in the number of
publications, with 174 published between
2019 and July 2024 (Figure 3).
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Figure 3. Annual scientific production graph for the use of machine learning algorithms in sepsis diagnosis

3.3. Distribution of Authors and Keywords

Using VOSviewer, 1054 authors with at least
one publication and one citation were
identified out of a total of 1243 authors. When
creating the table of the most relevant authors
with Bibliometrix, Chen et al. and Zhang et al.
were found to have the most publications,
each with 6 articles. The author with the most
citations was Nemati S et al.,, with 500
citations (Table 1).

With VOSviewer, a total of 415 keywords that
the authors used at least once were identified.
The most frequently used keywords were

“sepsis” (90 times), “machine learning” (75
times), “intensive care units” (25 times),
“mortality” (22 times), and “artificial
intelligence” (18 times) (Figure 4). Figure 5
shows the first 40 keywords used by the
authors, analyzed  through  multiple
correspondence analysis and presented in a
map as 2 clusters. In Figure 5, the first cluster
covers 30.31% and the second cluster covers
approximately 16.86%. Keywords that are
more similar are represented closer together
on the map (Figure 5).
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Table 1. Analysis of the most cited and relevant authors in machine learning algorithms publications in

sepsis diagnosis

Most cited authors

Most relevant authors

Rank Author Total Citations Rank Author Articles
1 Nemati Shamim 500 1 Chen 6
2 Calvert Jacob 435 2 Zhang Shen 6
3 Chettipally Uli 435 3 Hua Tianfeng 4
4 Das Ritankar 435 4 Liu 4
5 Jay Melissa 435 5 Nemati Shamim 4
6 Kerem Yaniv 435 6 Shashikumar Supreeth 4
7 Shieh Lisa 435 7 Wardi Gabriel 4
8 Shimabukuro David 435 8 Yang Min 4
9 Holder Andre 424

10 Buchman Timothy 403

artifical Intelligence
8

2%

Figure 4. The distribution of author keywords used in machine learning algorithms publications in sepsis diagnosis
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Figure 5. Factorial map of the distribution of author keywords used in machine learning algorithms publications in

sepsis diagnosis
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%
Dim 1: Dimension 1, Dim 2: Dimension 2, icu: intensive care unit, MCA: Multiple Correspondence Analysis, mimic
iii: The Medical Information Mart for Intensive Care II1, sepsis 3: The Third International Consensus Definitions for

Sepsis and Septic Shock, shap: Shapley Additive Explanations, XGboost: Extreme Gradient Boosting

3.4 Distribution of sources

The article by Nemati et al. (2018), titled “An
Interpretable Machine Learning Model for
Accurate Prediction of Sepsis in the ICU”,
published in Critical Care Medicine, was the
most cited article with 394 citations (Table 2).
Using VOSviewer, 79 journals with at least
one document and one citation among the
sources were identified. The journals with the

most publications are “Frontiers in Medicine”
(16 publications), “Scientific Reports” (12
publications), “PLOS ONE” (11 publications),
“International Journal of Medical Informatics”
(6 publications), “BMC Medical Informatics
and Decision Making” (5 publications),
“BMC Infectious Diseases” (5 publications),
“Critical Care” (5 publications), and
“Frontiers in Immunology” (5 publications)
(Table 3).

Table 2. Examining of the most cited scientific journals according to publications on machine learning

algorithms in sepsis diagnosis

Rank  Author Surname-Name, Year, Journal Name Title T(.)tal.
Citations
. .. . An Interpretable Machine Learning Model for Accurate
1 Nemati S et al., 2018, Critical Care Medicine (4) Prediction of Sepsis in the ICU 394
2 Scicluna BP et al.,, 2017, Lancet Respiratory Classification of patients with sepsis according to blood 308
Medicine (5) genomic endotype: a prospective cohort study
. Prediction of Sepsis in the Intensive Care Unit with
3 Desaute1§ T et al, 2016, JMIR Medical Minimal Electronic Health Record Data: A Machine 255
Informatics (6) .
Learning Approach
Multicenter validation of a sepsis prediction algorithm
4 Mao Q et al., 2018, BMJ Open (9) using only vital sign data in the emergency department, 180
general ward and ICU
MySurgeryRisk: Development and Validation of a
5 Bihorac A et al., 2019, Annals of Surgery (10) Machine-learning  Risk  Algorithm  for  Major 166
Complications and Death After Surgery
6 Hou N et al., 2020, Journal of Translational Predicting 30-days mortality for MIMIC-III patients with 151
Medicine (11) sepsis-3: a machine learning approach using XGboost
Giannini HM et al., 2019, Critical Care Medicine ** Machine Learning Algorithm to Predict Severe Sepsis
7 (12) and Septic Shock: Development, Implementation, and 131
Impact on Clinical Practice
" Development and validation of a novel molecular
8 Sutherland A et al., 2011, Critical Care (13) biomarker diagnostic test for the early detection of sepsis 17
9 Mani S et al.,, 2014, Journal of the American Medical decision support using machine learning for early 109
Medical Informatics Association (14) detection of late-onset neonatal sepsis
10 Kaji DA et al., 2019, Plos One (15) An attention based deep learning model of clinical events 94

in the intensive care unit

*ICU: Intensive Care Unit, MIMIC 1II: The Medical Information Mart for Intensive Care IlI, Sepsis-3: The Third
International Consensus Definitions for Sepsis and Septic Shock, XGboost: Extreme Gradient Boosting

The journals with the most citations are
“Critical Care Medicine” (540 citations),
“Lancet  Respiratory = Medicine” (308

citations), “Critical Care” (284 citations),
“JMIR Medical Informatics” (284 citations),
and “PLOS ONE” (274 citations) (Table 3).
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Table 3. Examining scientific journals that include publications investigating the role of machine learning
algorithms in sepsis diagnosis according to the number of citations they received

Most cited journal name

Most relevant journal name

Rank Journal name gi)ttaa:ions Rank Journal name Articles
Critical Care Medicine 540 Frontiers in Medicine 16
Lancet Respiratory Medicine 308 Scientific Reports 12

3 Critical Care 284 3 Plos One 11

4 JMIR Medical Informatics 284 4 Intematignal Journal of Medical 6

Informatics

5 Plos One 274 5 BMC Infectious Diseases 5

6 Scientific Reports 196 6 gxiiﬁei/‘[ﬁi:;“mancs and 5
Frontiers in Medicine 191 7 Critical Care 5

8 BMJ Open 187 8 Frontiers in Immunology 5
Annals of Surgery 166

10 Journal of Translational Medicine 162

*BMC: BioMed Central, BMJ: British Medical Journal, JMIR: Journal of Medical Internet Research, Plos: Public

Library of Science

3.5. Distribution of Countries and Institutions

Among the countries, the ones with the most publications are China (84 publications), the USA
(36 publications), and Germany, Italy, Korea, the Netherlands, and England (each with 6
publications) (Table 4). According to VOSviewer output, in terms of citations, the countries
with the highest numbers are the USA (1,843 citations), China (870 citations), the Netherlands
(357 citations), Australia (184 citations), and England (177 citations).

Table 4. Distribution of publications on machine learning algorithms in sepsis diagnosis according to

authors' countries

Rank Country Articles
1 China 84

2 United States of America 36

3 Germany 6

4 Italy 6

5 Korea 6

6 Netherlands 6

7 United Kingdom 6

8 Canada 4

9 France 4
Using Bibliometrix, in institution analysis, the Diego (20 publications), and Emory

institutions with the highest number of
publications were identified as Central South
University (43 publications), Anhui Medical
University (26 publications), Jinan University
(22 publications), University of California San

University (19 publications) (Figure 6). Figure
7 presents a network visualization of 397
institutions out of 465 institutions with at least
one document and one citation in institution
citation analysis.
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Figure 6. Distribution of publications on machine learning algorithms in sepsis diagnosis by institutions

*CAL]F ¢ California, COLL: college, HOSP: hospital, MED: medical or medicine, MT: mount, SCH: school, UNIV:

university

cent splfiitiniv

Figure 7. Inter-institutional citation network for publications on machine learning algorithms in sepsis diagnosis

*
hosp: hospital, med: medical or medicine, univ: university

4. Discussion

Sepsis diagnosis has undergone a significant
transformation with the advent of ML
technologies (16, 17, 18, 19). Current methods
of diagnosing sepsis are usually based on
clinical symptoms and laboratory tests. These
do not adequately reflect the complex nature
of the disease. Clinical symptoms such as
procalcitonin and lactate are often elevated in
infections other than sepsis, making early
diagnosis difficult (20,22,23). Laboratory tests
are used in the diagnosis of sepsis, but the
results of these tests usually take time and
may not be sufficient to make a definitive
diagnosis due to low sensitivity and

specificity (21). Therefore, current methods
cannot provide satisfactory accuracy in the
early stages of sepsis, which can lead to
delayed therapeutic intervention. The recent
increase in publications on the use of machine
learning in sepsis diagnosis shows that these
challenges emphasize the need for advanced
technologies such as machine learning that
can provide faster and more accurate
diagnosis. According to the results, China has
the highest number of scientific publications,
while the most cited publications belong to
the USA. As China is a country that invests
heavily in artificial intelligence technologies,
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it conducts many scientific studies. However,
in the field of medicine, the USA has been the
country with the highest number of citations
due to its strong academic structure and
leading position.

This bibliometric analysis highlights key
trends, influential studies, and emerging
research themes that shape the current and
future  perspectives of  this  critical
interdisciplinary field. Our analysis reveals a
significant increase in the volume of
publications on machine learning applications
in sepsis diagnosis over the past three years.
This increase reflects the broader trend of
adopting artificial intelligence and data-driven
methodologies to improve clinical decision-
making in healthcare. Increasing dataset sizes
and advances in computational power have
enabled the development of sophisticated ML
algorithms capable of discovering subtle
patterns in large amounts of biomedical data.
Considerable research has pioneered various
ML techniques, such as random forests (RF),
neural networks (NN), support vector
machines (SVM), and XGboost as an
ensemble method, each bringing unique
strengths to the diagnostic process (24,25,26).

These methodologies have been developed to
improve accuracy, early detection, and
prognostic prediction in sepsis diagnosis,
where timely intervention is crucial. The
influential articles widely cited in our analysis
often have descriptions of novel algorithmic
approaches or the integration of ML with
electronic health records (EHRs), which have
been important in advancing practical
applications.

Several emerging themes identified in the
bibliometric analysis point to future research
directions. The interpretability of ML models
is a critical area for clinicians to trust and use
effectively in clinical settings. Therefore,
explainable artificial intelligence (XAI)
methods are increasingly gaining traction.
Furthermore, the integration of multimodal
data including genomic, proteomic, and
imaging data is expected to increase the

robustness  of  diagnostic  algorithms.
Collaborative research across disciplines such
as computer science, medicine, and
bioinformatics has accelerated innovation in
this field. The interdisciplinary nature of this
research is evident in the diversity of
connections and the wide range of journals
publishing related work. Another important
trend is the emphasis on prospective
validation and real-world application studies,
which are increasingly prioritized to move
from theoretical models to clinically
applicable solutions.

This bibliometric study focused exclusively
on Science Citation Index Expanded indexed
open access articles in English from the Web
of Science database. Limitations of the study
include the relatively small number of
publications on machine learning in sepsis
diagnosis and the retrospective nature of many
included publications.

5. Conclusion

This bibliometric analysis has allowed to
provide an overview of the current literature
on the use of machine learning in sepsis
diagnosis and shows the status and potential
of scientific studies in the fields of medicine
and biostatistics related to the research topic.

Through the analyses conducted in this study,
it has been observed that the application of
machine learning in sepsis diagnosis has
shown rapid growth in recent years, having
been investigated in approximately 37
countries. This feature reveals that it is a
vibrant and rapidly developing field that
provides significant contributions from
various disciplines. There are currently no
studies indexed in SCI Expanded from
Tiirkiye on this subject. In our future research,
we plan to evaluate the performance of
machine learning algorithms in the diagnosis
of sepsis or sepsis associated
thrombocytopenia using data obtained from
two centers in Tiirkiye and contribute to the
literature.
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40-70 Yas Grubu Erkekler Arasinda Prostat Kanseri Bilgi Diizeyi ve Benlik Saygis1 Diizeyinin
Degerlendirilmesi
Evaluation of Prostate Cancer Knowledge and Self-Esteem Levels Among Men Aged 40-70 Years
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Abstract: : According to the Global Cancer Statistics 2018 Report, prostate cancer is the 2nd most common type of cancer among
men in the world. One of the important factors affecting participation in examinations for early diagnosis of this disease, which can
be cured with early diagnosis and effective treatment, is the level of knowledge of individuals about prostate cancer. Self-esteem
level has an important place among the factors thought to be related to the level of knowledge about prostate cancer. The study is a
cross-sectional study conducted in men aged 40-70 years who applied to Eskisehir Osmangazi University Health Practice and
Research Hospital between 01.09.2023- 31.10.2023. The study group consisted of 495 patients. ‘Prostate Cancer Screening
Information Scale’ was used to evaluate the level of prostate cancer knowledge and ‘Rosenberg Self-Esteem Scale (RBSO)’ was
used to determine the level of self-esteem. Mann-Whitney U test, Kruskal-Wallis test and Spearman Correlation analysis were used
for analyses. A significance value of p<0.05 was accepted. The ages of the patients ranged between 40-70 years with a mean of 53.9
+ 8.5 years. The scores obtained from the Prostate Cancer Screening Information Scale ranged between 3 and 11, with a mean score
of 6.6 + 1.8 (median: 7.0). It was found that the scores obtained from the scale were higher in those who were in the age group of
60 and over, who had previously had a prostate examination, who had previously had information about prostate cancer, who had
previously heard about the PSA test, and who had previously been examined for prostate cancer. It was found that there was no
relationship between the scores obtained from the Prostate Cancer Screening Information Scale and the scores obtained from the
Self-esteem Scale (r=0.073; p=0.106). It can be said that the patients' knowledge about prostate cancer is at a moderate level. No
correlation was found between the level of prostate cancer knowledge and the level of self-esteem. It may be useful to carry out
informative studies to increase the level of prostate cancer knowledge.

Keywords: Prostate cancer, Self-esteem, Prostate cancer knowledge

Ozet: Prostat kanseri, Global Kanser Istatistikleri 2018 Raporuna gére diinyada erkekler arasinda en sik gériilen 2. kanser tiiriidiir.
Erken teshis ve etkili tedavi ile iyilesme saglanabilen bu hastaligin erken tanisi i¢in yapilan muayenelere katilim: etkileyen 6nemli
faktorlerden biri bireylerin prostat kanseri hakkindaki bilgi diizeyleridir. Prostat kanseri hakkinda bilgi diizeyi ile iliskili oldugu
diigtiniilen faktorler arasinda benlik saygisi diizeyinin 6nemli bir yeri vardir. Calisma, 01.09.2023— 31.10.2023 tarihleri arasinda
Eskisehir Osmangazi Universitesi Saglik Uygulama ve Arastirma Hastanesi’ne basvuran 40-70 yas grubu erkeklerde yapilan
kesitsel tipte bir aragtirmadir. Caligma grubu 495 hastadan olugmustur. Prostat kanseri bilgi diizeyinin degerlendirilmesinde “Prostat
Kanseri Taramalar1 Bilgi Olgegi”, benlik saygisi diizeyinin belirlenmesinde ise “Rosenberg Benlik Saygisi Olgcegi (RBSO)”
kullanilmigtir. Analizler icin Mann-Whitney U testi, Kruskal Wallis testi ve Kolmogrov-Smirnov analizi kullanildi. Anlamlilik
degeri olarak p<0.05 kabul edildi. Hastalarin yaglar1 40-70 arasinda degismekte olup, ortalama 53,9 + 8,5 yil idi. Prostat Kanseri
Taramalar1 Bilgi Olgegi’nden alman puanlar 3- 11 arasinda degismekte olup, ortalama 6,6 + 1,8 (ortanca: 7,0) puandir. Olgekten
alinan puanlarin 60 ve iizeri yas grubunda olanlarda, daha once prostat muayenesi yaptiranlarda, 6nceden prostat kanseri hakkinda
bilgi sahibi olanlarda, daha dnce PSA testini duyanlarda, énceden prostat kanseri ile ilgili muayene olanlarda daha yiiksek oldugu
saptanmustir. Prostat Kanseri Taramalar1 Bilgi Olgegi’nden alinan puanlar ile RBSO nden alman puanlar arasinda bir iligki olmadig
saptanmustir (r=0.073; p=0.106). Hastalarin prostat kanseri hakkindaki bilgilerinin orta diizeyde oldugu soylenebilir. Prostat kanseri
bilgi diizeylerinin arttirilmast igin bilgilendirme ¢alismalarinin yapilmasi faydal olabilir.
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1. Giris

Prostat Kanseri (PCa); prostat hiicrelerinin
anormal ve kontrolsiiz bir sekilde ¢ogalmasi
sonucu meydana gelen koti huylu tiimoral

olusum olarak tamimlanmaktadir. Global
Kanser Istatistikleri 2018 Raporuna gore tiim
diinyada erkekler arasinda akciger

kanserinden sonra en sik goriilen ikinci kanser
tiiriiniin prostat kanseri oldugu bilinmektedir.
Her yil konulan yeni kanser tanilarinin
%7,1’ini  olusturmakta ve kansere bagl
oliimlerin %3,8’ine neden olmaktadir (1).

Diinya Saglik Orgiitii’niin raporuna gore
Tiirkiye'de bir yilda yeni tam alan kanser
vakalarinin %13’tinii PCa’i olusturmaktadir
(2). Ulkemizde nedene bagh &liimlerde iyi
huylu ve koétii huylu tiimorler %15,2 ile ikinci
sirada yer almaktadir (3). Kirk yasindan
kiiciik erkeklerde PCa gelisme ihtimali
1/10000 iken artan yagla birlikte siklik
1/8’lere kadar ¢ikabilmektedir (4). Yakin
akrabalarinda PCa tanisi olanlarda, beyaz irka
kiyasla, benzer sartlarda yasayan siyahilerde
PCa riski daha yiiksektir (5). Ayrica korunma
yontemlerinden vazektomiyi tercih edenlerde;
HIV, HPYV, sifiliz ve gonoreden biriyle enfekte
olanlarda riskin arttig1 bilinmektedir (6,7).
Cevresel kadmiyum maruziyeti ve sigara
kullanomi da PCa nedenleri arasinda
sayllmaktadir (8). ABD’de 2020 yilinda
kanserlerin toplam maliyetinin 157.8 milyar
dolara yaklagtigi, PCa’nin ise bu listede 4.
sirada yer aldig1 bilinmektedir (9).

Prostat kanseri ilk evrelerde asemptomatiktir
ancak ilerleyen evrelerde iiretrada tikanmaya
bagh sikayetler ya da metastazlara baglh agn
ve anemi gibi semptomlar goriilebilmektedir
(10). Prostat kanseri erken tanisi i¢in yapilan
muayenelerle erken teshisi ve etkili tedavi ile
iyilesmesi saglanabilen bir hastaliktir. Prostat
kanseri erken tanisi i¢in yapilan muayenelerde
arasinda serum prostat spesifik antijen (PSA)
veya digital rektal muayene gibi yOntemler
bulunmaktadir. Kesin tan1 ise ultrason
esliginde yapilan biyopsi ile konulmaktadir
(11). Prostat kanseri hakkinda bilgi diizeyi
yiikseldikge erken tamisi1 igin  yapilan
muayenelere katilimin, erken tanmi ihtimali ve
tedaviye uyumun artigr bilinmektedir (12).
Ulkemizde erkeklerin 1/4’inin PCa erken
tanis1 i¢in muayene yaptirdigi, 1/3’inin ise

gelecekte PCa erken tamisi igin muayene
yaptirmay1 diislindiigii raporlanmistir (13).
Bireylerin PCa erken tanist icin yapilan
muayenelere katilimlarim1  etkileyen diger
faktorleri inceleyen birgok calisma
bulunmaktadir (14-16). Prostat kanseri erken
tanis1 i¢in yapilan muayenelere katilimin artan
yasla, yiiksek saglik motivasyonu ve yarar
algis1 ile arttig1 gosterilmistir (14). Prostat
kanseri erken tanisi i¢in yapilan muayeneleri
olmaktan kaginmayi ise bilgi diizeyinin diisiik
olmasi, korku, utanma gibi faktorlerin
etkiledigi bildirilmistir (13,17,18).

Prostat kanseri bilgi diizeyleri ile iligkili
faktorler arasinda daha Once prostat sorunu
yagamis olmak, prostat muayenesi yaptirmis
olmak, ailesinde PCa tanis1 almis bireye sahip
olmak ve PCa erken tanisi i¢in yapilan
muayeneleri  yaptirmayr  istemek  gibi
degiskenler oldugu bilinmektedir (19, 20). Bu
degiskenlerden birisi de benlik saygis
diizeyidir. Benlik saygis1 diizeyinin diger
kanserlerle ilgili bilgi diizeyini etkiledigi gibi
PCa ile ilgili bilgi diizeyini de etkilemesi
beklenmektedir (21). Benlik saygisi, bireyin
kendisine  dair  pozitif veya  negatif
degerlendirme ve tutumlarinin hepsini, bireyin
duygu ve diisiincelerinin tamamini
kapsayacak sekilde tanimlanmaktadir. Bireyin
kendini degerlendirmesiyle ulastigi yargi
benlik saygisi diizeyi istiinde belirleyicidir.
Rosenberg'e gore yiiksek benlik saygisi
kendini degerli bulmay1 ve kendine saygiy1
icerirken diisiik benlik saygisi ise kendini
reddetmeyi ve kendini kiiglimsemeyi ifade
eder (22). Benlik saygis1 disiikk olan
bireylerin yasam kalitelerinin de diisiik oldugu
ayrica saglik sorunlarmi tanimada, saglik
hizmetlerine bagvurmada ve tedaviye uyumda

zorluklar  yasayabildikleri  bilinmektedir
(23,24). Bu nedenle benlik saygisi yiiksek
bireylerin saglikla ilgili konularda bilgi

diizeylerinin daha yiiksek olmasi beklenebilir.

Literatiirde PCa bilgi diizeyi ile benlik saygist
arasindaki iliskiyi inceleyen simrli sayida

caligmaya  rastlamlmusti. ~ Bu  caligma,
Eskisehir Osmangazi Universitesi Saglik
Uygulama ve Aragtirma Hastanesi

polikliniklerine herhangi bir nedenle bagvuran
40-70 yas grubu erkek hastalarin PCa
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hakkindaki bilgi diizeylerinin saptanmasi, PCa
bilgi diizeyi ile iligkili oldugu diisiiniilen bazi
degiskenlerin incelenmesi ve benlik saygisi
diizeylerinin degerlendirmesi amaciyla
yapilmstir.

2. Gerec ve Yontem

Calisma, 01.09.2023 — 31.10.2023 tarihleri
arasinda Eskisehir Osmangazi Universitesi
Saglik Uygulama ve Arastirma Hastanesi’ne
bagvuran 40-70 yas grubu erkek hastalar
iizerinde yapilan kesitsel tipte bir aragtirmadir.
Calismanin  yapilabilmesi igin  Eskisehir
Osmangazi Universitesi Girisimsel Olmayan

Klinik  Arastirmalar ~ Etik  Kurulu’nun
26.09.2023 tarih ve 36 sayili izni alinmstir.
Veri  toplanabilmesi igin de hastane

bashekimliginden yazili izin alinmigtir.

Calismamizda veri toplamak icin literatiirden
de faydalanilarak hazirlanan bir anket form
kullanilmustir (25,26). Anket form hastalarin
bazi sosyodemografik oOzelliklerini (yast,
medeni durumu, 6grenim durumu, aile gelir
durumu, sigara igme durumu, alkol tiiketme
aliskanligl, diizenli fiziksel egzersiz yapma
durumu, hekim tanili siirekli ila¢ kullanimini
gerektiren herhangi bir  hastalik oykiisil),
prostat kanseri bilgi diizeyi ile iligkili oldugu
disiiniilen baz1 degiskenleri (daha once
prostat muayenesi Oykiisii, daha 6nce herhangi
bir prostat hastaligi tanis1 alma Gykiisii, ailede
veya yakin ¢evrede prostat kanseri tanisi alan
birey varligi, ailede veya yakin c¢evrede
prostat kanseri nedeniyle 6len birey varligi,
daha oOnce prostat kanseri hakkinda bilgi
edinme durumu, daha dnce prostat kanserine
yonelik bir etkinlige katilma durumu, daha
once PSA testini duyma durumu, daha 6nce
prostat kanseri erken tanisi i¢in muayene
yaptirma dykiisii ve yapilan testin ad1 , prostat
kanseri erken tanisi i¢in yapilan muayene
yapilmama nedeni ve Prostat Kanseri
Taramalar1 Bilgi Olgegi ile Rosenberg Benlik
Saygist  Olgegi  (RBSO)’nin  sorularin
icermektedir.

Bu c¢alismada ulasilmasi gereken minimum
hasta sayis1 471 olarak hesaplandi (prostat
kanseri bilgisine sahip olma %350, hata pay1
%5 ve giliven araligi %97). Veri toplama
siirecinde hastaneye herhangi bir nedenle

bagvuran erkek hastalarla hastane poliklinik
bekleme alanlarinda goriisiilerek c¢aligmanin
konusu ve amaci hakkinda bilgi verildi.
Calismaya katilmayr kabul edenlerin sozlii
onamlar1 alindi. Daha sonra Onceden
hazirlanmig olan anket formlar yiiz yiize
goriigme  yontemiyle hastalar tarafindan
dolduruldu. Bu islem yaklasik olarak 10-15
dakika siirdii. Caligmaya katilmay1 kabul eden
495 hasta calisma grubunu olusturdu.

Caligmamizda hastalarin prostat kanseri ile
ilgili bilgi diizeylerinin belirlenmesi i¢in
“Prostat Kanseri Taramalar1 Bilgi Olgegi”
kullanilmigtir.  Bu  6lgek  Weinrich  ve
arkadaglar1  tarafindan =~ 2004  yilinda
gelistirilmis  olup, Tiirtkce gecgerlik ve
giivenirlik ¢aligmasi 2011 yilinda Capik ve
Goziim tarafindan yapilmistir (27,28). Olgek,
12 bilgi sorusundan olugmakta olup, sorulara
verilen yanitlar evet, hayir ve bilmiyorum
seklindedir. Sorulara verilen her bir dogru
yamt 1 puan olarak degerlendirilir. Olgekte
yer alan 3, 8, 9 ve 10. sorular ters puanlanir.
Olgekten alinabilecek puanlar 0- 12 arasinda
degismekte olup, alinan puanlarin artmasi
prostat kanseri bilgi diizeyinin  arttig1
anlamina gelir.

Hastalarin benlik saygisi1 diizeyleri RBSO ile
degerlendirilmistir. Bu o6lgek, 1963 yilinda
Rosenberg tarafindan  gelistirilmis  olup,
Tiirkce gecerlilik ve giivenilirlik ¢aligmasi
1986 yilinda  Cuhadaroglu  tarafindan
yapilmistir (22,29). Olgek, 4°1ii Likert tipinde
10 sorudan olugmaktadir. Sorulardan 5’1 (3, 5,
8, 9 ve 10.) ters kodlanmaktadir. Sorulara
verilen yanitlar “Tamamen katiliyorum” 1
puan, “Katiliyorum” 2 puan, “Katilmiyorum”
3 puan ve “Hi¢ katilmiyorum” 4 puan
seklindedir. Olgekten almabilecek puanlar 10-
40 arasinda degismekte olup alinan puanlar
arttikca benlik saygisi diizeyi azalmaktadir.

Ailenin  gelir durumu hastalarin = kendi
degerlendirmelerine gore iyi-orta-kotii olarak
degerlendirilmistir. Gilinde en az 1 sigara
icenler sigara iciyor olarak, haftada en az 1
kez alkol tiiketenler (30 g etanol) alkol igicisi
olarak degerlendirilmistir. Gilinde 1 saat
tempolu yiiriiylise denk egzersiz yapanlar
fiziksel egzersiz yapiyor olarak
degerlendirilmistir. Doktor tarafindan tanisi
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konulmus ve ilag kullanmayi gerektirecek
herhangi bir kronik hastaligi olanlar kronik
hastaligi var kabul edilmistir.

Elde edilen veriler bilgisayar ortaminda SPSS
wv15) Istatistik Paket Programinda
degerlendirildi. Olgiilebilir verilerin normal
dagilima uygunlugu Kolmogrov-Smirnov testi
ile degerlendirildi. Analizler i¢in Mann-
Whitney U testi, Kruskal Wallis testi ve
Spearman Korelasyon analizi kullanildi.
Istatiksel anlamlilik degeri olarak p<0.05
kabul edildi.

3. Bulgular

Calisma grubunu olusturanlarin yaslar1 40-70
arasinda degismekte olup, ortalama 53,9 + 8,5
yil idi. Katilimcilarin 432°si (%87,3) evli,
186’s1 (%37,6) tniversite mezunudur. Aile
gelir durumunun orta diizeyde oldugunu
bildirenlerin sayis1 346 (%69,9) idi. Hastalarin
Prostat Kanseri Taramalar1 Bilgi Olcegi’nden
aldiklar1 puanlar 3- 11 arasinda degismekte
olup, ortalama 6,6 + 1,8 (ortanca: 7,0)
puandir. Calisma grubundakilerin Prostat
Kanseri  Taramalar1  Bilgi  Olgegi’nden
aldiklar1 puanlarin bazi sosyodemografik
ozelliklere gore dagilimi  Tablo 1’de
verilmistir.

Tablo 1. Calisma grubundakilerin Prostat Kanseri Taramalari Bilgi Olcegi’nden aldiklar1 puanlarin bazi

sosyodemografik ozelliklere gore dagilimi

. Prostat Kanseri Taramalar1 Test degeri

Baz1 Sosyodemografik Ozellikler n % Bilgi Ol¢egi Puam 2/ KW-
Median (Min-Max) P

Yas grubu
49 ve alt1 160 32,3 6,0 (3,0-11,0)
50-59 198 40,0 7,0 (3,0-10,0) 8,413; 0,015
60 ve iistii* 137 27,7 7,0 (3,0-11,0)
Medeni durumu
Evli 432 87,3 7,0 (3,0-11,0) )
Evli degil 63 12,7 6,0 (3,0-10,0) 1,663; 0,960
Ogrenim durumu
Ortaokul ve alt1 168 33,9 7,0 (3,0-10,0)
Lise 141 28,5 7,0 (3,0-11,0) 2,921; 0,232
Universite 186 37,6 7,0 (3,0-11,0)
Aile gelir durumu
lyi 99 20,0 7,0 (3,0-10,0)
Orta 346 69,9 7,0 (3,0-11,0) 2,162; 0,339
Kotii 50 10,1 6,0 (3,0-10,0)
Sigara icme durumu
I¢iyor 206 41,6 7,0 (3,0-11,0) .
Igmiyor 289 58,4 7,0 (3,0-10,0) 0,279; 0,780
Alkol tiiketme aligkanhig1
Yok 401 81,0 7,0 (3,0-11,0) .
Var 94 19,0 7,0 (3,0-11,0) 0,912; 0,362
Diizenli fiziksel egzersiz yapma durumu
Yapmiyor 260 52,5 7,0 (3,0-11,0) )
Yapiyor 235 47,5 7,0 (3,0-10,0) 1,681; 0,093
Siirekli ila¢ kullanmayi gerektiren herhangi bir hastahk oykiisii
Var 253 51,1 7,0 (3,0-11,0) .
Yok 242 48,9 7,0 (3,0-11,0) 0,186; 0,853
Toplam 495 100,0 7,0 (3,0-11,0)

Katilimcilardan 138’1 (%27,9) daha 6nce en
az 1 kez prostat muayenesi oldugunu, 76’s1
(%15,4) herhangi bir prostat hastaligi tanist
aldigint ve 107’si (%21,6) ailesi ya da yakin
¢evresinde prostat kanseri tanisi alan birinin
oldugunu bildirdi. Hastalardan 319°u (%64,4)
daha once prostat kanseri hakkinda bilgi
aldigmi, 154’0 (%31,1) PSA  testini

duydugunu, 95’1 (%19,2) daha 6nce prostat
kanseri i¢in herhangi bir erken tami testi
yaptirdigin beyan etti. Calisma
grubundakilerin Prostat Kanseri Taramalari
Bilgi Olgegi’nden aldiklar1 puanlarin prostat
kanseri bilgi diizeyi ile iliskili oldugu
diisiiniilen baz1 degiskenlere gore dagilimi
Tablo 2’de verilmistir.
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Tablo 2. Calisma grubunu olusturanlarin Prostat Kanseri Taramalar1 Bilgi Olgegi’nden aldiklar1 puanlarin
prostat kanseri bilgi diizeyi ile iliskili oldugu diisiiniilen baz1 degiskenlere gore dagilimi

Prostat Kanseri Bilgi Diizeyi ile o Prosta.t l?qpser}.Taramalarl Test degeri
iligkili Degiskenler n % Bilgi Olgegi Puam
$ 8l Median (Min-Max) z/KW;p

Daha 6nce prostat muayenesi oykiisii
Yok 357 72,1 7,0 (3,0-11,0)

2,305; 0,021
Var 138 27,9 7,0 (3,0-11,0)
Daha 6nce herhangi bir prostat hastaligi tanis1 alma 6yKkiisii
Yok 419 84,6 7,0 (3,0-11,0)

0,514; 0,607
Var 76 15,4 7,0 (3,0-10,0)
Ailesi / yakin cevresinde prostat kanseri tanisi alan birey varhg:
Yok 388 78,4 7,0 (3,0-11,0)

1,104; 0,270
Var 107 21,6 7,0 (3,0-10,0)
Ailesi / yakin cevresinde prostat kanseri nedeniyle 6len birey varhg:
Yok 439 88,7 7,0 (3,0-11,0) .
Var 56 11,3 7,0 (3,0-10,0) 1,134, 0,257
Daha 6nce prostat kanseri hakkinda bilgi alma durumu
Almayan 176 35,6 7,0 (3,0-10,0) .
Alan 319 64,4 7,0 (3,0-11,0) 1,916; 0,050
Daha once prostat kanserine yonelik herhangi bir etkinlige katilma durumu
Katilmayan 487 98,4 7,0 (3,0-11,0) .
Katilan ] 1.6 7.0 (5,0-8,0) 0,081; 0,936
Daha 6nce PSA testini duyma durumu
Duymayan 341 68,9 6,0 (3,0-11,0)
Duyan 154 351 7,0 (3,0-11,0) 3,704; 0,001
Daha 6nce prostat kanseri icin herhangi bir erken tam testi yaptirma dyKkiisii
Yok 400 80,8 6,5 (3,0-11,0) 3.978: 0.001
Var 95 19,2 7,0 (3,0-11,0) v
Toplam 495 100,0 7,0 (3,0-11,0)

Calisma grubundakilerden 176’s1 (%35,6)
prostat kanseri hakkinda herhangi bir bilgisi
olmadigini bildirdi. Prostat kanseri hakkinda

(%28,0) ve saglik calisanlart (%22,7) idi.
Hastalardan prostat kanseri hakkinda bilgisi
olanlarn bilgi edinme kaynaklarinin dagilimi

bilgisi olanlarin ise bilgi edinme kaynaklari en  Grafik 1’de verilmistir.
cok sirasiyla; internet (%36,0), arkadas / aile
%9,8 %%3,5
(radyo/gazete) iser) %36,0
(Internet)
%22,7
(Saghk galisani)
%28,0
(Arkadas, aile)
internet MW Arkadas/aile MSaglik calisani ERadyo / gazete M Diger

*Sayilar verilen yanitlar iizerinden degerlendirilmistir.

Grafik 1. Calisma grubundakilerden prostat kanseri hakkinda bilgisi olanlarin bilgi edinme kaynaklarinin dagilimi
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Katilimeilardan 63’1 (9%50,0) PSA testi, 33’1
(%26,2) ultrasonografi, 30’u (%23,8) ise
rektal tuse yontemi ile prostat kanserine
yonelik muayene yapildigini bildirdi. Calisma
tanisi

grubunda PCa icin herhangi bir

*Sayilar verilen yanitlar iizerinden belirtilmistir.

muayene yaptirmadigimi bildirenlerin sayist
400 (%80,8) idi. Calisma grubunda PCa tanisi
icin herhangi bir muayene yaptirmayanlarin
muayene olmama nedenlerinin  dagilim
Grafik 2’de verilmistir.

%39,0 bilmemek

B Muayene yapilmasina gerek
gbrmemek

bulamamak

bulmak

Grafik 2. Calisma grubunda PCa tamisi i¢in herhangi bir muayene yaptirmayanlarin muayene olmama

nedenlerinin dagilim

Hastalarmm  Benlik  Saygis1  Olgegi’nden
aldiklar1 puanlar 11-40 arasinda degismekte
olup, ortalama 32,0 + 4,1 (ortanca: 31,0) puan
idi. Prostat Kanseri Taramalar1 Bilgi
Olgegi’'nden alinan puanlar ile Benlik Sayisi
Olgegi’nden alian puanlar arasinda bir iliski
olmadig1 saptanmustir (r=0,073; p=0,106).

fleri analizde prostat kanseri bilgi diizeyi ile
iligkili oldugu saptanan degiskenlerden daha
once PSA testini duyma durumu ile daha 6nce

prostat kanseri i¢in herhangi bir erken tani
testi yaptirma Oykiisliniin yordayict oldugu
saptanmistir. Prostat kanseri bilgi diizeyi ile
iliskili oldugu saptanan degiskenlerle (yas
grubu, daha Once prostat kanseri hakkinda
bilgi alma durumu, daha 6nce PSA testini
duyma durumu, daha 6nce prostat kanseri igin
herhangi bir erken tani testi yaptirma Oykiisii)
olusturulan ¢oklu dogrusal regresyon analizi
sonuglar1 Tablo 5°te verilmistir.

Tablo 5. Prostat kanseri bilgi diizeyi ile iliskili oldugu saptanan degiskenlerle olusturulan ¢oklu dogrusal

regresyon analizi sonuglari

Degiskenler Prostat Kanseri Taramalari Bilgi Olgegi puam
Std. p Un-Std. B 95% CI' p

Yas grubu 0,067 0,158 -0,056-0,373 0,148
Daha once prostat kanseri hakkinda bilgi edinme 0,034 0,130 -0,313-0,473 0457
durumu
Daha 6nce PSA testini duyma durumu 0,116 0,456 0,079-0,833 0,018
Daha once prostat kanseri icin herhangi bir erken

R R 0,100 0,463 0,006-0,920 0,047
tam testi yaptirma oyKiisii
R’ 0,049
F 6,277 0,001
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4. Tartisma

Prostat kanseri bilgi diizeyi yiiksek olanlarda
PCa erken teshisi ve tedavisi ihtimalinin daha
yiiksek olmasi olasidir. Benlik saygisi
diizeyinin diger kanserlerin taramalarina
oldugu gibi PCa erken tani muayenelerine de
katilimi arttirdigr disiiniilmektedir (30). Bu
calismada erkeklerin prostat kanseri bilgi
diizeylerini tespit edilmesi, iliskili oldugu
diisiiniilen baz1 degiskenlerin ve benlik saygisi
diizeylerinin saptanmasi amaglanmistir.

Bu calismanin bulgularina gdre calisma
grubunu olusturan erkeklerin PCa ile ilgili
bilgi diizeylerinin orta oldugu soylenebilir.
Hevey ve arkadaslarinin Irlanda’da ve Jemal
ve arkadaslarmin ABD’de yaptiklart iki
calismada erkeklerin PCa ile ilgili bilgi
diizeylerinin yiiksek oldugu raporlanmistir
(31,32). Ceyhan ve arkadaslar1 tarafindan
Tiirkiye’de yapilan calismada ise PCa ilgili
bilgi diizeylerinin diisiik oldugu
raporlanmistir. Morrison ve arkadaslarinin
Jamaika’da yaptiklar1 bir ¢calismada Jamaikali
erkeklerin PCa ile ilgili bilgilerinin orta
diizeyde oldugu raporlanmistir (33). Cesitli
calismalarda bildirilen farkli  sonuglarin
nedenleri  arasinda  ¢aligmalarin  farkli
sosyokiiltirel ~ diizeylerdeki  topluluklarda
yapilmig olmasi olabilir.

fleri yaslarda erkeklerde prostat hastaliklar:
goriilme sikliginin arttig1 bilinmektedir (34).
Bu durum bireylerin prostatla ilgili daha ¢ok
arastirma yapmalart ve duyarliliklarinin
artmas1 sonucu prostat hastaliklar1 ile ilgili
bilgi diizeylerinin de artmasina yol agabilir.
Bu c¢alismada 60 yas ve iizeri gruptaki
erkekler arasinda PCa ile ilgili bilgi diizeyinin
yiiksek oldugu saptanmustir. ileri analizde ise
bu farkin anlamliligini yitirdigi gosterildi.
Yapilan bazi ¢alismalarda da 60 yas ve lizeri
gruptaki erkekler arasinda PCa ile ilgili bilgi
diizeyinin yiikksek oldugu rapor edilmistir
(35,36). Agho ve Lewis’in yaptiklar1 bir
calismada ise yas ilerledik¢e erkeklerin PCa
ile ilgili bilgi diizeylerinin azaldig1 rapor

edilmistir ~ (16).  Calismalardaki  farkli
sonuclarin sebeplerinden biri, c¢aligmalarin
farkli sosyoekonomik diizeylerdeki

topluluklarda yapilmis olmasi olabilir.

Calismamizda erkeklerin medeni durumu ile
PCa ile ilgili bilgi diizeyleri arasinda bir fark
olmadig1 saptanmistir. Yurtsever ve Giil’iin
Tiirkiye’de 50 ve tlizeri yas grubu erkekler
arasinda yaptiklar1 calismada PCa ile ilgili
bilgi diizeyi ile medeni durum arasinda bir
fark bulunamadigini bildirmiglerdir (37).
Gana ve Pakistan’da yapilan caligsmalarda
benzer sonug¢ rapor edilmistir (38,39). Bekar
bireylerin saglikla ilgili baz1 konularda
evlilere kiyasla bilgi diizeylerinin diisiik
oldugu bilinmektedir (40,41). Calismalardaki
farkli sonuglarin sebeplerinden biri prostat
kanseri tanist alma riskinin medeni durumla
degismiyor olmasi olabilir.

Herhangi bir nedenle prostat muayenesi
olanlarin konuyla ilgili duyarliliklar1 yiliksek
olacagi i¢in PCa ile ilgili bilgi diizeylerinin de
daha yiiksek olmasi beklenen bir durumdur.
Bu calismada daha Once prostat muayenesi
olanlarin PCa ile ilgili bilgi diizeylerinin daha
yiiksek oldugu tespit edilmistir. Ceyhan ve
arkadaslarinin yaptiklar1 ¢aligmada da benzer
sonu¢ rapor edilmistir (42). Capik ve
arkadaglarinin yaptiklar1 bir g¢aligmada ise
daha oOnce prostat muayenesi olanlar ile
olmayanlar arasinda PCa ile ilgili bilgi diizeyi
acisindan fark bulunamadigi rapor edilmistir
(28). Yapilan ¢alismalarda bildirilen farkli
sonuglarin nedenlerinden biri ¢alismalarda
kullanilan o6l¢iim araglarmin farkli olmasi
olabilir.

Herhangi bir konu hakkinda daha Onceden
bilgisi olanlarin o konuyla ilgili bilgi
diizeylerinin daha yiiksek olmasi olasidir (43).
Saglikla ilgili diger konularda oldugu gibi
PCa ile ilgili herhangi bir kaynaktan daha
once bilgi alanlarin ve daha 6nce PSA testini
duyanlarin, PCa ile ilgili bilgi diizeylerinin
daha yiiksek olmasi beklenebilir.
Calismamizda PCa hakkinda oOnceden bilgi
sahibi olanlarin ve PSA testini duydugunu
belirtenlerin PCa ile ilgili bilgi diizeylerinin
daha yiiksek oldugu saptanmugtir (her biri igin;
p<0.05). Yapilan ileri analizde ise PCa
hakkinda 6nceden bilgi sahibi olma
durumunun anlamliligim yitirdigi goriildi.
Yapilan bazi calismalarda da 6nceden PSA
testini duydugunu bildirenler arasinda PCa ile
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ilgili  bilgi diizeylerinin  daha
bulundugu rapor edilmistir (13,42).

yiiksek

Prostat kanseri hakkinda bilgi diizeyi yliksek
olanlarin erken tani amaciyla PCa ile ilgili
yapilacak muayenelere katilma isteklerinin
daha fazla olmas1 beklenen bir durumdur.
Calisma grubunda oOnceden PCa ile ilgili

muayene  oldugunu  bildirenlerin  PCa
hakkindaki bilgi diizeylerinin daha yiiksek
oldugu saptanmistir.  Literatiirdeki  bazi

calismalarda da PCa bilgi diizeyi yiiksek
olanlarin PCa kanseri ile ilgili muayenelere
katilimlarinin daha fazla oldugu bildirilmistir
(16,38).

Calismamizda katilimcilardan PCa ile ilgili
bilgi sahibi olanlarin bilgi edinme kaynaklari
en c¢ok sirasiyla; internet, arkadag/aile ve
saglik calisan1 oldugu bulunmustur. Ceyhan
ve arkadaslarinin yaptiklari bir ¢alismada da
PCa ile ilgili bilgi edinme kaynaklar1 arasinda
ilk sirada internet oldugu bildirilmistir (42).
Waseem ve arkadaslarinin  Pakistan’da
yaptiklar1 bir ¢calismada ise PCa ile ilgili bilgi
edinme kaynaklar1 arasinda ilk sirada
‘arkadag/aile’ seceneginin oldugu rapor
edilmistir (38). Calismalarda bildirilen farkli
sonuglarin nedenlerinden biri, calismalarin
yapildig1 toplumlarda internetin bilgi edinme
kaynag1 olarak goriilmesi ve kullanilmasi ile
ilgili aligkanliklarin farkli olmas olabilir.

Prostat kanserine yonelik sik kullanilan
muayene yontemleri arasinda PSA, rektal tuse
ve trans rektal ultrasonografik inceleme
bulunmaktadir. Calismamizda hastalar PCa ile
ilgili muayene igin en sik tercih ettikleri
yontemler sirasiyla PSA, ultrasonografi, rektal
tuse idi. Yurtsever ve arkadaglarinin yaptiklar
calismada ise katilimcilarin  yarisindan
fazlasimin PCa ile ilgili muayene ydntemi
olarak PSA  testini  tercih ettikleri
raporlanmugtir (37). Nagler ve arkadaslarinin
yaptiklar1 calismada da hastalarin PCa ile
ilgili muayene yontemi olarak en sik
kullandiklarinin PSA oldugu raporlanmistir
(44). Farkli toplumlardaki benzer sonuglarin
nedenlerinden biri, erken tan1 amaglt muayene
yontemi olarak PSA’y1 kullanmanim hastalar
i¢in daha az zahmetli, uygulanabilir olmasi
olabilir. Katilimcilarin PCa ile ilgili muayene
olmama nedenlerinin basinda PCa muayenesi

yapilmasi gerektigini bilmemeleri
gelmektedir. Ceyhan ve arkadaslarinin
yaptiklar1 calismada ise katilimcilarin PCa ile
ilgili muayene olmama nedenlerinin basinda
PCa ile ilgili muayeneye gerek goérmemeleri
oldugu raporlanmistir (42). Nagler ve
arkadaslarinin ¢alismasinda erkeklerin PCa ile
ilgili muayeneye katilmama mnedenlerinin
basinda muayene yoOntemini rahatsiz edici
bulmalari  oldugu  raporlanmistir  (44).
Calismalarda bildirilen farklt  sonuglarin
nedenleri arasinda  katilimcilarin  farkh
sosyokiiltirel ~ ozelliklere  sahip  olmasit
baglaminda prostat kanseri erken tanisi igin
kullanilan yontemler hakkinda yeterli bilgiye
sahip olunmamasi1 ve muayene yontemlerinin
rahatsiz edici bulunmasi olabilir.

Insanlarin kanser ile ilgili bilgi diizeylerini ve
muayenelere katilimlarim etkileyen Onemli
faktorlerden birinin de bireylerin benlik
saygisi diizeylerinin oldugu bilinmektedir. Bu
baglamda benlik saygisi diizeyi yiiksek olan
erkeklerin PCa ile ilgili bilgi diizeylerinin de
yiiksek olmas1 asikardir (30). Ancak bu
calismada erkeklerin, PCa hakkindaki bilgi
diizeyleri ile benlik saygisi diizeyleri arasinda
bir iliski olmadigi tespit edilmistir. Benlik
saygisinin, bireylerin gelecege yonelik saglikli
yasama motivasyonlarini arttirabilecek 6nemli
bir bilesen olsa da calisma grubu igin prostat
kanserine yonelik erken tanmi igin yapilan
muayenelerle ilgili bilgi sahibi olmayi
etkileyen temel faktorlerden biri olarak tespit
edilemedigi sdylenebilir.

Kisithilk

Bu c¢aligmanin kesitsel tipte bir arastirma
olmasi, ¢alismanin sadece bir sehirde ve tek
bir hastanede gergeklestirilmesi sinirliliklari
arasinda sayilabilir.

5. Sonuc ve Oneriler

Katilmcilarin -~ prostat  kanseri ile ilgili
bilgilerinin orta diizeyde oldugu sdylenebilir.
Calismada 49 yas ve altinda olanlarin, daha
once prostat muayenesi yaptirmayanlarin,
daha Once prostat kanseri hakkinda bilgi
sahibi olmayanlarin, daha once PSA testini
duymayanlarin, daha 6nce prostat kanseri ile
ilgili muayene olmayanlarin PCa bilgi
diizeylerinin diisiik oldugu saptandi. ileri
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analizde ise prostat kanseri bilgi diizeyi ile
iligkili oldugu saptanan degiskenlerden daha
once PSA testini duyma durumu ile daha 6nce
prostat kanseri icin herhangi bir erken tani
testi yaptirma Oykiisliniin yordayicit oldugu
saptanmigstir. Hastalarin prostat kanseri bilgi
diizeyleri ile benlik saygis1 diizeyleri arasinda
iliski yoktur. Prostat kanseri bilgi diizeyinin
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Abstract: It has been stated that red blood cell distribution width (RDW) and neutrophil-lymphocyte ratio (NLR) have prognostic
value in cardiovascular surgery, as well as various clinical conditions. This study aimed to determine whether preoperative NLR and
RDW values had an effect on postoperative mortality and morbidity in patients undergoing isolated heart valve surgery.

Methods: This study was retrospectively conducted by examining the medical records of patients who underwent isolated heart
valve replacement surgery between 2016 and 2020. Preoperative RDW and NLR values, postoperative extubation, mechanical
ventilation, intensive care unit stay, and hospital stay, presence of postoperative cerebrovascular disease (CVD) and new-onset atrial
fibrillation (AF), and dialysis requirement were recorded. The data of 68 patients were evaluated. In all the patients, the mean
preoperative NLR value was 4.67+3.67, and the mean preoperative RDW value was 15.06+2.19. The NLR and RDW values were
determined as 4.91(p=0.756) and 15.48 (p=0.032); respectively in the patients that developed postoperative AF, 3.34 and 17.56,
respectively in those that developed postoperative CVD, and 9.26 and 14.93, respectively in those that required dialysis. Although
preoperative the NLR and RDW values were high among the patients undergoing heart valve replacement surgery, it is not possible
to state that these two markers have prognostic value for postoperative adverse events in this patient population.

Keywords: Heart Valve Surgery, Neutrophil-Lymphocyte Ratio, Red Blood Cell Distribution Width

Ozet: Kirmizi kan hiicresi dagilim genisligi (RDW) ve nétrofil-lenfosit oranmin (NLR), ¢esitli klinik durumlar yaninda
kardiyovaskiiler cerrahide prognostik degere sahip oldugu belirtilmektedir. Bu calismada, izole kalp kapak ameliyati gegiren
hastalarda preoperatif NLR ve RDW degerinin postoperatif mortalite ve morbiditede etkisi olup olmadigini gozlemlemeyi
amagladik. Bu ¢aliyma 2016-2020 tarihleri arasinda izole kalp kapak replasman cerrahisi uygulanan hastalarin tibbi kayitlarinin
geriye doniik incelenmesi ile olusturulmustur. Ameliyat 6ncesi RDW ve NLR degerleri, ameliyat sonrasi ekstiibasyon, mekanik
ventilasyon, yogun bakim kalig ve hastanede kalis siireleri, ameliyat sonrasi serebrovaskiiler hastalik (SVH) ve yeni baslayan atriyal
fibrilasyon (AF) varhigi ve diyaliz gereksinimi kaydedildi. Toplam 68 hastanin verileri degerlendirildi. Tim hastalarin ameliyat
oncesi ortalama NLR degeri 4,67+3,67, ameliyat oncesi ortalama RDW degeri ise 15,06+2,19 idi. NLR ve RDW degerleri
postoperatif AF gelisen hastalarda sirasiyla 4,91(p=0.756) ve 15,48 (p=0.032); postoperatif SVH gelisen hastalarda sirasiyla 3,34 ve
17,56; diyaliz gerektiren hastalarda sirasiyla 9,26 ve 14,93 olarak belirlendi. Kalp kapak replasman ameliyati gegiren hastalarda
ameliyat oncesi NLO ve RDW degerleri yiiksek olmasina ragmen bu iki belirtecin bu hasta popiilasyonunda ameliyat sonrasi
istenmeyen olaylar agisindan prognostik degere sahip oldugunu sdylemek miimkiin degildir.
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Neutrophil-Lymphocyte Ratio And Red Cell Distribution Width

1. Introduction

Inflammation and immune response are the
essential components in the pathogenesis of
many diseases. Red blood cell distribution
width (RDW) and neutrophil-lymphocyte
ratio (NLR) are considered to have prognostic
value in a variety of clinical situations, for
example type 2 diabetes and acute kidney
injury (1,2). RDW is a measure of changes in
circulating red blood cell volume and
traditionally used to differentiate causes of
anemia. Increased RDW, which represents
greater  heterogeneity  in  circulating
erythrocyte size (anisocytosis), has been
reported to be strongly associated with
adverse outcomes in patients with chronic
heart disease (3). NLR, a marker of host
inflammation calculated by dividing the
number of neutrophils by lymphocytes, has
also been suggested to have the potential to
predict survival in various cancers (4).

During cardiac surgery, acute systemic
inflammatory response develops due to
cardiopulmonary bypass, cardiac arrest, and
surgical trauma, and this increased response is
known to increase the risk of postoperative
complications (5). It has also been reported
that NLR and RDW are prognostic in
predicting 1 year mortality when used
together with traditional factors in patients
undergoing percutaneous coronary
intervention (6). In light of this information,
we planned the current study to determine
whether preoperative NLR and RDW values
had an effect on postoperative mortality and
morbidity in patients undergoing isolated
heart valve surgery.

2. Materials and Methods

After obtaining approval from the local ethics
committee  (2020/43), this study was
retrospectively conducted by examining the
files of patients aged over 18 years, who
underwent elective isolated heart valve
surgery from January 1, 2016, through
January 1, 2020. Patients with an ejection
fraction (EF) below 20%, pulmonary artery
pressure (PAP) above 50 mmHg, and
diagnosis of atrial fibrillation (AF) or iron
deficiency anemia were excluded from the
study.

The patients’ gender and age, body mass
index (BMI), comorbidities [diabetes mellitus,
hypertension, and chronic  obstructive
pulmonary disease (COPD)-asthma], EF,
cross-clamp time, extubation time, mechanical
ventilation (MV) requirement, length of stay
in the intensive care unit (ICU) and hospital,
number of valves replaced, presence of
postoperative cerebrovascular disease (CVD)
and new-onset AF, and postoperative dialysis
requirement were recorded from the patient
files, anesthesia records, and perfusion charts,
and the preoperative NLR and RDW values
were calculated.

Statistics: All the statistical analyses were
performed using IBM SPSS wv. 25.0.
Descriptive statistics in the analyses were
expressed as frequency (f) and percentage (%)
values. First, the phenotypic characteristics of
the patients were examined. Then, the clinical
findings of the patients were included in the
evaluation. Finally, the relationship between
the patients’ clinical findings and quantitative
variables was examined with the Pearson
correlation analysis. The statistical
significance level was accepted as p < 0.05.

3. Results

A total of 68 patients who met the inclusion
criteria were included in the study. The mean
age of the patients was 56.88 = 10.04 years.
Of all the patients, 40 (58.8%) were male and
28 (41.2%) were female. The mean BMI was
28.21 + 2.09, the mean EF percentage was
54.29 + 10.48, and the mean PAP was 38.09 +
10.04. When the comorbidities were
evaluated, 16 (23.5%) of the patients had
diabetes  mellitus, 40 (41.2%) had
hypertension, and 15 (22.1%) had COPD-
asthma (Table 1). The mean preoperative NLR
value was 4.67 + 3.67, and the mean
preoperative RDW value was 15.06 + 2.19.

The mean number of valves replaced was 1.54
+ 0.63. Mitral valve replacement was
performed in 20 patients, aortic valve
replacement in 16, aortic and mitral valve
replacement in 27 and aortic and mitral valve
replacement together with tricuspid valve
intervention in five. The mean cross-clamp
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time of the patients was 117.31 = 34.59
minutes, mean MV time was 12.54 + 28.36
hours, mean extubation time was 11.25 =+
11.87 hours, mean length of ICU stay was
75.49 + 36.51 hours, and mean length of
hospital stay was 9.44 + 3.74 days.

In the postoperative period,
patients developed new-onset AF, three
(4.42%) patients developed CVD, three
(4.42%) patients required dialysis, and 16
(23.53%) patients required MV support for
longer than six hours. The preoperative NLR
and RDW values of these patients are given in
Table 2.

18 (26.48%)

Of the patients who postoperatively developed
new-onset AF, nine were female and nine
were male. The RDW value of the patients
with new-onset AF development was
statistically higher compared to the remaining
patients (15.48 + 3.21, p =0.032). The NLR
value was also higher in the patients with

Table 1. Demographic and clinical data of the patients

new-onset AF development, but this was not
statistically significant (4.91 + 4.06, p=0.756).
The mean age (63.5 £ 9.54, p=0.013) and PAP
value (40.7 £ 10.23, p=0.132) of these
patients were higher than the remaining
patients. A strong correlation has been proven
between increasing age and postoperative
atrial fibrillation, which was also found in this
study. PAP wvalue was not statistically
significant. However, the mean number of
operated valves and the cross-clamp times
were found to be statistically similar between
the patients with and without new-onset AF
(Table 3).

The length of ICU stay had a positive and
moderately  significant correlation  with
preoperative RDW (p < 0.05) but was not
significantly correlated with preoperative
NLR (p > 0.05). There was no statistically
significant correlation between the
preoperative  NLR and RDW values and
postoperative bleeding.

n=68

Age (year)
Gender

BMI (kg/m?)
Comorbidity

Male/Female

DM

HT
COPD-Asthma
EF (%)

PAP (mmhg)

MY time (hours)

Extubation time (hours)

ICU stay time (hours)

Hospital stays time (days)

Mean £ SD, n-%

56.88 = 10.04
40 (58.8%)/28(41.2%)
2821 +2.09
16 (23.5%)
40 (58.8%)
15 (22.1%)
5429 +10.48
38.09 + 10.04
12.54428.36
11.25+11.87
75.49+36.51
9.44+3.74

SD: standard deviation, BMI: body mass index, DM: diabetes mellitus, HT: hypertension, COPD: chronic obstructive
pulmonary disease, EF: ejection fraction, PAP: pulmonary artery pressure, MV: mechanical ventilation, ICU:

intensive care unit

Table 2. Postoperative adverse complications

Preoperative NLR
Mean (min-max)

Preoperative RDW
Mean (min-max)

New-onset AF (n = 18)

CVD (n=3) 3.34 (2.6-4.5)
Dialysis requirement (n = 3) 9.26 (3.4-16.6)
Prolonged ventilation requirement 4.62 (2-14.1)

(longer than six hours) (n = 16)

491 (1.67-16.6)

15.48 (12.7-20)
17.56 (12.7- 20)

14.93 (14.4 -15.3)
15.31 (13.4- 20.8)

NLR: neutrophil/lymphocyte ratio, RDW: red blood cell distribution width, AF: atrial fibrillation, CVD:

cerebrovascular disease
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Table 3. Comparison of the patients with and without new-onset AF development

Patients with new-onset AF (n =

18)
RDW 15.48+3.21
NLR 4.91 £4.06
Age (year) 63.5+9.54
EF 54.5+10.35
PAP 40.7+10.23
Cross-clamp time 110.27 +7.65
(min)
Number of valves 1.39+0.71
replaced

Patients without new-onset AF (n = P value
40)

1491 £2.02 0.032
4.59+3.52 0.756
52.42 +10.23 0.013
52.22 +11.09 0.580
36.68 +11.02 0.132
119 £8.35 0.149
1.58£0.67 0.679

RDW: rved blood cell distribution width, NLR: neutrophil/lymphocyte ratio, EF: ejection fraction,

4. Discussion

Previous data have shown that a high
leukocyte count is associated with a worse
outcome in coronary heart disease (7), and
more prognostic information can be obtained
by evaluating the NLR values of patients (8).
It has also been suggested that NLR values
may reflect the long-term consequences of
increased perioperative myocardial damage
(7). However, a similar mechanism has not
been demonstrated in patients undergoing
heart valve replacement surgery. In a previous
study investigating the predictive value of
NLR in patients with calcific aortic stenosis in
which inflammation and calcification are
active, the incidence of major adverse cardiac
events was reported to be higher among those
with an NLR value of >2, and thus the authors
concluded that NLR could be used in risk
classification in these patients (9). Similarly,
in the current study, the NLR value was above
2 in the patients who developed adverse
events postoperatively. This value even
reached 9.26 among those that required
postoperative dialysis.

It has been suggested that RDW is an
indicator of the patient’s physiological reserve
or the ability of cells to defend against strong
hypoxia stress. An increased RDW value
reflects a low physiological reserve (10). It is,
therefore, not surprising that a low reserve
increases the risk of complications in cardiac
operations involving high stress. In a study
evaluating the prognostic role of RDW in
patients undergoing cardiac rehabilitation
after myocardial revascularization and/or
heart valve surgery, it was determined that the
cardiovascular death rate increased at RDW
values above 13.9% and even tripled at those

above 15 (11). Consistently, we determined
that the RDW value was higher in the patients
with postoperative adverse events.

In the current study, the rate of AF
development after cardiac surgery was
recorded as 48.8% after heart valve surgery. It
is known that many factors (inflammation,
previous cardiac status, age, gender, etc.) are
effective in the pathogenesis of AF (12).
Although postoperative AF often occurs in the
first week after surgery, the highest incidence
is seen on the second day. Therefore, it can be
stated that the risk of postoperative AF
development is high in patients with high
preoperative inflammation and oxidative
stress. RDW, an indicator of high oxidative
stress and inflammation, can be considered as
a predictor of postoperative AF (13). In the
literature, studies investigating the
relationship between high preoperative RDW
values and postoperative AF have shown that
a high RDW value is an independent factor of
AF development (13-15). In our study, the
preoperative RDW value was higher in the
patients who postoperatively developed new-
onset AF, but the mean age of these patients
was also higher compared to the remaining
cases. Since advanced age is a major risk
factor for the development of postoperative
AF, it does not seem possible to consider
RDW alone as a predictor of postoperative AF
in our patients.

There are publications reporting that patients
with high RDW values have a higher
incidence of stroke, and high RDW values
have also been associated with a worse
prognosis in patients with an acute stroke
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(16,17). Although the exact pathogenesis
remains unclear, it has been suggested that
high RDW causes impaired microcirculation
(18). Duchnowski et al. observed high RDW
values in patients who had a stroke after
elective heart valve surgery and concluded
that a high RDW value was associated with
perioperative stroke/transient ischemic attack

and mortality (18). In another study
investigating the relationship of the
preoperative NLR value with 30-day

mortality, it was found that patients with NLR
> 3.23 had higher postoperative creatinine
values, prolonged intubation time and ICU
stay, and a higher rate of new-onset
neurological conditions. Therefore, the
authors stated that NLR might be useful for
perioperative risk assessment in patients
undergoing cardiac surgery (20). According to
our evaluation, three patients had a new-onset
stroke and three had kidney failure requiring
dialysis. The mean NLR value of the patients
that had a stroke was 3.34, which is higher
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Abstract: Granulomatous mastitis is a rare benign inflammatory disease of the breast. Although the etiology of granulomatous
mastitis is not known exactly, it can be confused with breast cancer due to its findings and appearance. In addition, this disease,
which is characterised by inflammation, causes recurrent infections and considerable tissue loss if left untreated. Therefore,
diagnosis and early treatment are very important. In our study, we aimed to show the results of intraoperative local steroid
administration after surgical resection in the treatment of patients with granulomatous mastitis. In our study, the hospital records and
files of 39 patients diagnosed with granulomatous mastitis and treated with surgical treatment and intraoperative local steroid
administration were retrospectively analysed. Age, gender, radiological and laboratory findings, surgical methods, postoperative
recurrence rates and histopathological features were noted. Success rates were investigated and it was observed that intrathecal
steroid treatment given after resection decreased recurrence. As a result, it was concluded that surgical wide or total excision and
intraoperative local steroid administration would be the most appropriate treatment for the definitive treatment of granulomatous
mastitis. Although abscess drainage and antibiotic treatment is effective in rare cases, surgical treatment should be preferred in
chronic and complicated cases.

Keywords: Idiopathic, granulomatous mastitis, steroid

Ozet: Graniilomatoz mastit, memenin nadir gériilen benign inflamatuar hastaliklarindan biridir. Graniilomatoz mastit etyolojisi tam
olarak bilinmese de bulgular ve goriiniim nedeniyle meme kanseri ile karigabilmektedir. Bunun yaninda inflamasyonla seyreden bu
hastalik tedavi edilmez ise tekrarlayan enfeksiyonlara ve oldukga biiyiik doku kaybina neden olmaktadir. Bu nedenle tani konulmasi
ve erken tedavi edilmesi olduk¢a 6nemlidir. Biz de ¢aliyjmamizda graniilomatéz mastitli hastalarin tedavisinde cerrahi rezeksiyon
sonrasi intraoperatif lokal steroid uygulamasinin sonuglarini gostermeyi amagladik. Calismamizda graniilomatz mastit tanisi almig
ve cerrahi tedavi ile intraoperatif lokal steroid uygulanmig 39 olgunun hastane kayitlar1 ve dosyalar1 retrospektif olarak incelendi.
Olgularin yas, cinsiyet, radyolojik ve laboratuvar bulgulari, cerrahi yontemleri, cerrahi sonrasi niiks oranlar1 ve histopatolojik
Ozellikleri not edildi. Basari oranlari aragtirildi ve rezeksiyon sonrasinda verilen intratekal steroid tedavisinin niiksii azalttigi
gbzlendi. Bunun sonucunda graniilomatdz mastitlerin kesin tedavisi i¢in cerrahi olarak genis veya total eksizyon ile intraoperatif
lokal steroid uygulamasi en uygun tedavi olacag kanaatine varilmistir. Nadir olgularda apse drenaji ile antibiyotik tedavisi etkin
olmakla beraber, kroniklesen ve komplike olmus vakalarda cerrahi tedavi tercih edilmelidir.
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1. Introduction

Granulomatous mastitis (GM) is a rare benign
inflammatory disease of the breast, first
described by Kessler and Wolloch (1). GM is
classified into two types: idiopathic GM
(IGM) and specific GM (SGM). Idiopathic
GM is defined as GM with an undetermined
etiology, while specific GM is a complication
secondary to foreign body reactions, bacterial,
parasitic, rheumatologic, vasculitic, and
fungal diseases (2-4).

The initial clinical manifestation of GM is
typically a tender and firm breast mass. As the
disease progresses, it presents with local pain,
tenderness, inflammation, skin ulcerations and
indurations, galactorrhea, abscess formation,
and fistulas. In most cases, there is a fixed
mass to the skin and retraction of the nipple.
This clinical presentation often mimics breast
cancer, necessitating biopsy for early and
accurate diagnosis (5-8).

IGM usually develops postpartum and has an
unknown etiology. However, autoimmune
diseases, an excessive immune response
secondary to local trauma, oral contraceptive
use, local infectious agents (viruses, mycotic,
and parasitic infections), and
hyperprolactinemia are hypothesized to be
potential causes. Diagnosis is made
histologically by identifying non-caseating
granulomatous  inflammation. IGM s
unilateral in 75% of cases and rarely causes
axillary lymphadenopathy (5-6). There are no
pathognomonic findings in breast imaging.
While a definitive treatment protocol has not
been established, corticosteroid therapy,
colchicine, methotrexate, azathioprine, and
wide surgical excision are potential treatment
options (9-11).

SGM can occur at any age, with sarcoidosis
and tuberculosis being the most common
causes. In sarcoidosis, histological
examination reveals non-caseating
granulomas and giant cells. The primary
medical treatment is corticosteroids, alongside
treatment for the underlying disease, with
wide surgical excision necessary for
complicated cases (2-4). Breast tuberculosis,
although accounting for only 0.1% of all
breast diseases, is a treatable condition.

Histologically, it presents with caseous
necrosis, epithelioid histiocyte granulomas,
and Langhans giant cells. Treatment includes
6-12 months of antituberculosis therapy and
wide surgical excision (12-14).

This study aims to determine the efficacy of
surgical treatment combined with
intraoperative local steroid application in all
cases of granulomatous mastitis.

2. Materials and Method

In this study, 39 patients who underwent
breast surgery with local steroid application
and were histologically diagnosed with
granulomatous mastitis at the Department of
General Surgery, Eskisehir Osmangazi
University Faculty of Medicine Hospital,
between May 2014 and September 2022, were
evaluated retrospectively. All records and files
from the patients' initial presentations to their
recurrence status within the first year were
reviewed. The patients' age, gender, medical
history, physical examination findings,
radiological and laboratory data, type of
surgery, and recurrence were evaluated.

3.Results

The study group included 39 female patients
with an average age of 34.49 years (range: 22-
57 years) who were treated for granulomatous
mastitis between May 2014 and September
2022. Among these, 37 patients had idiopathic
granulomatous  mastitis, and 2  had
tuberculosis mastitis. Five patients were
postmenopausal, 7 had never given birth, 25
had given birth within the last 6 years, and 2
were in the lactation period. 18 patients had a
history of smoking and 11 patients had a
history of alcohol use. Polycystic ovary
syndrome was present in 2 patients,
hypothyroidism in 6, Wegener's
granulomatosis in 1, hyperprolactinemia in 1,
hypertension in 8, and diabetes mellitus in 6
patients (Table 1).

The disease was detected in the right breast in
15 patients and in the left breast in 24 patients.
At initial presentation, 16 patients had a mass
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and purulent discharge, 7 had pain and
swelling, and 16 had only a palpable mass.

Ultrasonography generally showed
hypoechoic, heterogeneous lesions with
unclear borders. There were areas of diffuse
edematous and inflammatory changes with
ductal ectasia. Mammograms revealed areolar
and periareolar skin thickening, irregularly
contoured asymmetric glandular opacities.
Breast MRI, performed on a single patient,
showed abscess formation.

Based on imaging results, six patients with
lesions suspicious for malignancy had
preoperative biopsy results indicating no
malignancy.

Twenty patients underwent segmental
mastectomy, 17 underwent excisional biopsy,
1 underwent total mastectomy, and 1

underwent abscess drainage, with all patients
receiving  intralesional  local steroid
application during the procedure.
Intraoperative cultures were performed for all
patients. Culture results showed coagulase-
negative  staphylococci in 6 patients,
diphtheroid bacilli in 4, and Staphylococcus
hominis in 2, with no growth in other cultures.

Histopathologically, 37  patients  were
confirmed to have idiopathic granulomatous
mastitis, and 2 patients had tuberculosis
mastitis.

Postoperatively, cellulitis developed in 3
patients, and negative pressure wound therapy
(VAC) was used in 1 patient. Two patients
experienced recurrence from the drain site
within one year, requiring surgical re-
excision. No recurrence was observed in the
other patients.

Table 1. Demographic Features, Surgical Procedure and Comorbid Diseases.

Variables n=39 %
Ages (mean/median) 34.49/35
Smoking history 18 46.15
History of alcohol use 11 28.2
Surgical procedure
Segmental mastectomy 20 51.28
Excisional biopsy 17 43.58
Abscess drainage 1 2.56
Total mastectomy 1 2.56
Menstrual status
Pregnancy history 25 64.1
Nulliparous 7 17.94
Postmenopausal 5 12.82
Lactational Period 2 5.12
Location
Left breast 24 61.53
Right breast 15 38.46
Comorbid illness (n=26)
Hypertension 8 20.51
Hypothyroidism 6 15.38
Diyabetes 6 15.38
Polycystic ovary syndrome 2 5.12
Wegener’s disease 1 2.56
Hyperprolactinemia 1 2.56

4. Discussion

Granulomatous mastitis (GM) is a rare benign
breast disease that can mimic breast cancer,
first described by Kessler and Wolloch (1).
The most extensive study in the literature was

conducted by Al-Khaffaf et al., involving 133
patients treated over 25 years (15). GM has
two forms: idiopathic GM (IGM) and specific
GM (SGM). SGM can develop secondary to
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tuberculosis, sarcoidosis, Wegener's
granulomatosis, syphilis, Corynebacterium
infection, foreign body reaction, vasculitis,
fungal, and parasitic infections (2-4).

The diagnosis of IGM is made by identifying
non-caseating granulomatous inflammation
histologically after excluding other causes of
granulomatous mastitis. Although the exact
etiology of IGM is unknown, factors such as
granulomatous and autoimmune diseases,
hyperprolactinemia, diabetes mellitus, alpha-1
antitrypsin deficiency, oral contraceptive use,
immune response to local trauma, local
irritants, and mycotic and parasitic infections
are thought to contribute to the disease (5, 6).
Although there is no established ethnic
predisposition for IGM, cases are most
frequently reported from Mediterranean
countries like Turkey and Asian countries
such as China, Malaysia, and Saudi Arabia
(5,16,17). IGM 1is often seen in women in
their 30s and 40s who have given birth (18).
Lactation is considered one of the responsible
factors, with 2 patients in our study being in
the lactation period. Although the exact reason
for the predominance of right breast
involvement is not specified, it is reported
more frequently in the literature (5). However,
in our study, right breast involvement was
observed in 38.46% of cases.

Erozgen et al. reported that the most common
presenting complaint was a palpable mass,
followed by pain (23). In our study, at initial
presentation, 16 patients had a mass and
purulent discharge, 7 had pain and swelling,
and 16 had only a palpable mass. As the
disease became chronic, abscess formation
and fistulization were observed more
frequently. It has been reported that up to 25%
of cases can involve both breasts (1, 3, 5). In
our series, all 39 patients had unilateral
involvement.

There are no pathognomonic findings in
imaging for IGM. Ultrasonography generally
shows hypoechoic, heterogeneous lesions
with unclear borders, diffuse edematous and
inflammatory changes, ductal ectasia areas,
and skin fistulization. Mammograms may
reveal areolar and periareolar skin thickening,
irregularly contoured asymmetric glandular
opacities, and microcalcification foci.

Therefore, it can be confused with malignant
masses. There are no pathognomonic findings
reported in the literature for breast MRI in
granulomatous mastitis (6-9).

Fine-needle aspiration biopsy (FNAB) is not
recommended for diagnosis; instead, tru-cut
biopsy or  excisional  biopsies  are
recommended for definitive diagnosis (32). In
our study, all patients were definitively
diagnosed through histopathological
examination of excisional biopsy specimens
obtained after surgery.

There is no established treatment protocol for
the curative management of IGM. To prevent
unnecessary treatments, excluding malignancy
and other causes of granulomatous mastitis
and obtaining a definitive histopathological
diagnosis is crucial. The treatment protocol
includes medical approaches such as steroids,
colchicine, methotrexate, and azathioprine,
along with wide surgical excision (8-10). Oral
prednisolone at a dose of 0.8 mg/kg/day is
preferred for corticosteroid therapy, with a
treatment duration of 6 months. However, a
recurrence rate of up to 50% has been
reported after discontinuing steroid treatment
(7). Aksoy et al. showed that in their study of
15 patients, those who underwent wide
excision had no recurrence after 1 year of
follow-up, whereas only 1 out of 4 patients
treated with steroids achieved complete
resolution of the disease (25). Asoglu et al.
suggested that mastectomy could be applied in
chronic and recurrent cases (33). In our study,
surgical resection and intraoperative local
steroid application were performed in 37 cases
of IGM. Recurrence was observed in 2 cases
from the drain sites within one year, and
surgical re-excision was performed, with no
second recurrence observed.

Breast tuberculosis mastitis can be a primary
focus or develop secondary to a lesion
elsewhere in the body. It is generally believed
that breast tuberculosis develops secondary to
another focus in the body (14, 20, 34).
Erosions on the breast skin and openings of
the milk ducts in the nipple can be a source of
primary tuberculosis infection. Eroglu et al.
reported that breast tuberculosis could
develop through direct spread from the ribs
(35). In our study, tuberculosis mastitis was
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detected in 2 out of 39 cases, with no other
focus found in either case. While breast
tuberculosis is generally observed in women,
cases of male tuberculosis mastitis have also
been reported (36). Clinically, breast
tuberculosis presents with a palpable hard
breast mass, axillary lymphadenopathy, and
breast pain, but systemic symptoms such as
fever, weight loss, and night sweats are rarely
observed (12-14). Tuberculosis mastitis can
also be confused with malignant masses. Pain
and palpable tenderness are more common in
tuberculosis masses than in malignant breast
masses. Involvement of the nipple and areola
complex 1is more common in breast
tuberculosis than in malignant masses (12-14,
37). Therefore, histopathological examination

during surgery is crucial to exclude
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Oliimle Sonuglanmayan Travmatik Kafa Kemik Kiriklarinin Adli Tibbi Degerlendirilmesi
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Abstract: Head bone fractures are encountered in forensic medicine practice due to their origin. In the present study, we aimed to
evaluate the demographic data, injury characteristics, clinical findings accompanying bone fractures and forensic reports of cases
with skull fractures and to share them with the literature. In this study, cases with non-fatal traumatic skull fractures that did not
result in death admitted to our department during the 10-year period between 01.01.2014 and 31.12.2023 were included in the study.
Hospital documents and investigation documents of the cases were retrospectively analyzed. It was determined that 75.6% of the
cases were male and the mean age was 37+9.6 years. It was determined that 56.2% of the skull fractures occurred as a result of
traffic accidents, the most common fracture was the frontal bone (n=206, 53.4%) and 54.1% of the cases were linear fractures. In
our study, it was determined that skull fractures were most common in males, in the young adult age group, most commonly due to
traffic accidents, and in the form of linear fractures in the frontal bone. The findings were consistent with the literature. When
preparing a forensic report on skull fractures, the location of the fracture, the type of fracture and the number of fractures are
important in terms of determining the life threat and the effect of the fracture on life functions.

Keywords: head bone fracture, forensic report, trafic accident, forensic medicine

Ozet: Kafa kemik kiriklari, orijinleri geregi, adli tip pratiginde karsilasilabilen olgulardir. Sunulan calismada, kafa kemik kirikli
olgulara ait demografik verilerin, yaralanma 6zelliklerinin, kemik kirigina eslik eden klinik bulgularin ve olgularin adli raporlarinin
degerlendirilmesi ve litaretiirle paylasilmasi amaglanmigtir. Calismada, 01.01. 2014- 31.12.2023 tarihleri arasmndaki 10 senelik
zaman dilimde, Anabilim Dalimiza basvuran 6liimle sonuglanmayan travmatik kafa kemik kirikli olgular ¢alismaya dahil edilmistir.
Olgulara ait, hastane evraklari, sorusturma evraklari retrospektif olarak incelenmistir. Olgularin, % 75,6’smin erkek oldugu, yas
ortalamasinin 37+9,6 oldugu belirlenmistir. Kafa kemik kiriklarinin % 56,2’sinin trafik kazasi sonucu meydana geldigi, en sik
frontal kemigin kirlldigi (n=206, % 53,4), olgularin % 54,1’inin lineer kirik seklinde oldugu belirlenmistir. Calismamizda, kafa
kemik kiriklarmin en sik erkeklerde, geng eriskin yas grubunda, en sik trafik kazasi nedeniyle, frontal kemikte lineer kirik seklinde
oldugu belirlenmistir. Elde edilen bulgular literatiirle uyumlu bulunmustur. Kafa kemik kiriklar: ile ilgili adli rapor diizenlenirken,
yasamsal tehlike ve kirigin hayat fonksiyonlarina etkisi ile ilgili belirleyici olmasi bakimindan, kirigin yeri, ne tiir bir kirik oldugu,
kirigin sayis1 onem tagimaktadir.
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Forensic Head Bone Fractures

1. Introduction

Head trauma is an important cause of
mortality and morbidity worldwide (1-5).
Head traumas are more fatal than traumas
involving other body parts (6). The rate of
fatal injury due to head trauma has been
reported to be 150-400 per 100.000 in the
United States of America and the United
Kingdom, and the rate of death due to head
trauma has been reported to be 9-32 per
100.000 in the same countries (7). Fractures
occur in the skull bones in 80% of fatal head
traumas (1,7). In studies related with head
traumas, it has been reported that the
occurrence of skull bone fracture due to head
trauma affects the morbidity, treatment
modality and hospitalization time of the
patient (8). In our country, there are not
enough academic studies presenting data on
the incidence and epidemiology of head
trauma.

Head trauma and fractures in the skull bones
may occur as a result of traffic accidents,
effective actions such as fights and beatings,
injuries caused by impact with a blunt object
or falling from a height, and gunshot wounds
(1-3,9,10). In a study conducted by Tsai et al.
with 5,430 head trauma patients, it was
reported that 52.4% of head bone fractures
were caused by traffic accidents (11).

Due to their origin, skull bone fractures can be
encountered in forensic medicine practice
(10). In a study conducted in Eskisehir and
including 306 cases in which all forensic bone
fractures were evaluated, it was reported that
57.8% of the cases had skull fractures (12).
Article 87 of the Turkish Penal Code (TPC)
states that “if intentional injury causes bone
fracture or dislocation in the body, the penalty
determined according to the above article is
increased by up to half according to the effect
of the fracture or dislocation on life
functions” (13,14). In practice, the effect of
the fracture on life functions should be
defined when preparing a forensic report on
patients with skull fractures. In the guideline
on the evaluation of injury crimes in terms of
forensic medicine in the Turkish Penal Code,
the grades of bone fractures and their life-
threatening status are included in detail. It is
defined as “life-threatening” when the inner

and outer plates of the skull bones are
fractured together (15). It has been reported
that all forms of fractures involving only the
outer tabula in regions of the skull with inner
and outer tabula are not life-threatening and
the effect on life functions is 1 (mild) degree.
It was reported that each of the linear bone
fracture lines in the skull (even if they cross
more than one bone) has a grade 3 (moderate)
impact on life functions. It is recorded that the
effect of collapse fracture and pedestal
fracture in the skull on life functions is 5
(severe) degrees (15). In the same guideline, it
is recorded that a deficit of 5-25 cm2 in the
skull bones should be considered as weakness
of function, and losses of more than 25 cm2
should be considered as loss of function (15).

As in all forensic cases, hospital notes are
very important when preparing the forensic
report in cases with skull fractures. The
relevant clinicians and radiologists must
accurately describe the location, size, type and
number of the skull fracture. If these data are
not recorded regularly in the hospital file, the
forensic report cannot be prepared correctly.

In the present study, we aimed to evaluate the
demographic data, injury characteristics,
clinical findings accompanying bone fracture,
forensic reports of the cases admitted to our
department and to share them with the
literature.

2. Materials and Methods

In this study, the cases of non-fatal traumatic
skull fractures that did not result in death who
were admitted to our department between
01.01.2014 and 31.12.2023 were included in
the study. Hospital documents, radiographs,
CT scans, MR images and investigation
documents of the cases were retrospectively
analyzed. Age, gender, type of event, origin of
the event, fractured bone, other accompanying
findings and forensic report contents were
analyzed. The data were uploaded to a
package statistical program, chi-square and
percentage analyses were performed and
p<0.05 was accepted as significant.
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The study was approved by the local ethics
committee.

3. Results

In the 10-year period covered by the study,
386 cases of non-fatal skull fractures were
evaluated in our department.

It was determined that 294 (75.6%) of the
cases were male and 92 (24.4%) were female,
the youngest case was 2 years old and the

oldest case was 78 years old, the mean age of
the cases was 37+9.6 years and 78 cases
(20.2%) were younger than 18 years. The
distribution of pediatric and adult cases
according to gender and origin of the incident
is presented in Table 1. A significant
relationship was found between gender and
age group (P<0.001). While 24.1% of the
male cases were younger than 18 years of age,
only 7.6% of the female cases were younger
than 18 years of age.

Table 1. Distribution of cases according to age group and gender

Gender T p
Male Female
n % n %
Age Group <18 71 24,1 7 7,6 11,890 <0,001
18 and over 223 75,9 85 92,4
Total 294 100,0 92 100,0

Of the cases, 269 (69.7%) were accidents and
117 (30.3%) were the result of effective
actions such as fights, beatings and gunshot
wounds. The most common cause of skull
fractures was traffic accidents (n=217,
56.2%). 52 cases (13.5%) were injured as a
result of accidental fall from a height, 109
cases (28.2%) were injured as a result of
assault involving contact with a hard object or

Firearm injury o g
Falling from a Height
Assault

ground, and 8 cases (2.1%) were gunshot
wounds (Graph 1). All of the firearm cases
were assault with a firearm and no suicide
attempt or accidental incident was
encountered. A significant relationship was
found between origin and gender (P<0.001).
29% of male and 15.2% of female patients
were injured as a result of effective action.

109
Traffic Accident 217
0 50 100 150 200 250
Graph 1. Distribution of cases according to the way the events occurred
Table 2. Distribution of the origin of the cases according to gender
Gender T p
Male Female
n % n %
Origin of the Accident 191 71,0 78 84,8 13,027 <0,001
incident (Traffic accident=217,
Fall from Height=52)
Effective action 103 29,0 14 15,2
(Assault=109,
Firearm injury=8)
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Total 294

The most common fracture was the frontal
bone (n=206, 53.4%). In 112 cases (29.0%),
the frontal bone was fractured in isolation, in
76 cases (19.7%) the frontal and parietal
bones were fractured together, in 18 cases
(4.7%) the temporal and frontal bones were
fractured together, and in 27 cases (7.0%) the
temporal and parietal bones were fractured

100,0 92 100,0

together. In 94 cases (24.4%) parietal bone, in
45 cases (11.6%) temporal bone and in 14
cases (3.6%) occipital bone were fractured in
isolation. The distribution of fractured skull
bones according to event types is presented in
Table 3. It was determined that there was no
significant correlation between the fractured
bones and event types (P>0.05).

Table 3. Distribution of broken bones according to event types

Fractured Bone Event Type Total
Traffic Accident Falling Assault Firearm injury
n % n % n % n %
Frontal 60 27,6 17 32,7 31 28,4 4 50,0 112
Parietal 51 23,5 13 25,0 28 25,7 2 25,0 94
Frontoparietal 51 23,5 7 13,5 18 16,5 0 0 76
Temporal 26 12,0 6 11,5 11 10,1 2 25,0 45
Temporoparietal 14 6,5 4 7,7 9 8,3 0 0 27
Frontotemporal 8 3,7 3 5,7 7 6,4 0 0 18
Oksipital 7 3,2 2 3,9 5 4,6 0 0 14
Total 217 100,0 52 100,0 109 100,0 8 100,0 386
T’ =38276, P>0,05

It was determined that 209 (54.1%) of the
cases had linear fractures, 174 (45.1%) had
comminuted and/or collapse fractures, and 3
(0.8%) had only external tabular fractures.
The distribution of fractured skull bones
according to fracture types is presented in
Table 4. It was determined that there was no
significant relationship between the fractured
bone and fracture types (P>0.05). When it
was evaluated whether the inner and outer

tabula were fractured together in bones with
tabula, it was determined that the outer tabula
of the frontal bone was fractured isolated in
only 3 cases (0.8%). It was reported that these
3 cases did not cause life-threatening injuries,
but caused injuries that could not be treated
with simple medical intervention. In all other
cases (n=383, 99.3%), it was reported as life-
threatening and could not be treated with
simple medical intervention.

Table 4. Distribution of fractured bones according to fracture types

Fractured Bone Fracture Type Total
Linear Fracture Fragmented / Collapse Fracture of the
Fracture outer tabula
n % n % n %
Frontal 61 29,2 48 27,6 3 100,0 112
Parietal 44 21,1 50 28,7 0 0 94
Frontoparietal 43 20,6 33 19,0 0 0 76
Temporal 33 15,7 12 6,9 0 0 45
Temporoparietal 11 53 16 9,2 0 0 27
Frontotemporal 9 43 9 5,2 0 0 18
Occipital 8 3,8 6 3,4 0 0 14
Total 209 100,0 174 100,0 3 100,0 386

915



Osmangazi Tip Dergisi, 2024

12 =20,850 P>0,05

The evaluation of skull bone fractures
according to the grades of bone fractures in
the guideline for forensic evaluation of injury
crimes in the Turkish Penal Code is presented
in graph 2. In 3 cases (0.8%) where only the
outer tabula was fractured, the effect of the
bone fracture on life functions was evaluated
as 1 (Mild), in 141 cases (36.5%) as 3
(Moderate), in 68 cases (17.6%) as 4 (Severe),

1(Mild) o

3 (Moderate)

4 (Severe) I 68
5 (Severe)
6 (Severe) o — 25

0 20 40 60

in 149 cases (38.6%) as 5 (Severe), in 25
cases (6.5%) as 6 (Severe). Only skull
fractures were evaluated during grading.
Other accompanying bone fractures were
excluded except for skull fractures. 6 cases
(1.6%) were reported to have impaired
function due to a 5-25 cm?2 defect after skull
fracture. No patient with loss of function due
to skull fracture was found.

I 141

T 149

100 120 140 160

Graph 2. Distribution of the effects of head bone fractures on life functions

In 105 cases (27.2%), the injury was an
isolated skull fracture. In 281 cases (72.8%),
cerebral hemorrhage accompanied the skull
fracture. In 97 cases (25.1%), brain tissue was
damaged in addition to cerebral hemorrhage.
In 72 cases (18.7%) internal organ injury and
internal bleeding, in 61 cases (15.8%)

Medulla Spinalis Injury -

Vertebral Fracture —_——

Fracture of the Extremities

fractures of the extremities, in 17 cases (4.4%)
vertebral fractures, and in 4 cases (1.0%)
damage to the medulla spinalis were seen in
addition to skull fractures (Graph 3). In 224
cases (58%), bone fractures were surgically
intervened. In 162 cases (42%), non-surgical
treatments were applied.

I o1

Internal Organ Injury/Internal Hemorrhage
Brain Tissue Damage

Brain Hemorrhage

Graph 3. Findings Accompanying Head Bone Fracture

Of the cases, 269 (69.7%) were accidents and
117 (30.3%) were the result of effective
actions such as fights, beatings and gunshot

I 72

I 97

e 2831

100 150 200 250 300

wounds. The most common cause of skull
fractures was traffic accidents (n=217,
56.2%). 52 cases (13.5%) were injured as a
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result of accidental fall from a height, 109
cases (28.2%) were injured as a result of
assault involving contact with a hard object or
ground, and 8 cases (2.1%) were gunshot
wounds (Graph 1). All of the firearm cases
were assault with a fircarm and no suicide
attempt or accidental incident was
encountered. A significant relationship was
found between origin and gender (P<0.001).
29% of male and 15.2% of female patients
were injured as a result of effective action.

The most common fracture was the frontal
bone (n=206, 53.4%). In 112 cases (29.0%),
the frontal bone was fractured in isolation, in
76 cases (19.7%) the frontal and parietal
bones were fractured together, in 18 cases
(4.7%) the temporal and frontal bones were
fractured together, and in 27 cases (7.0%) the
temporal and parietal bones were fractured
together. In 94 cases (24.4%) parietal bone, in
45 cases (11.6%) temporal bone and in 14
cases (3.6%) occipital bone were fractured in
isolation. The distribution of fractured skull
bones according to event types is presented in
Table 3. It was determined that there was no
significant correlation between the fractured
bones and event types (P>0.05).

It was determined that 209 (54.1%) of the
cases had linear fractures, 174 (45.1%) had
comminuted and/or collapse fractures, and 3
(0.8%) had only external tabular fractures.
The distribution of fractured skull bones
according to fracture types is presented in
Table 4. It was determined that there was no
significant relationship between the fractured
bone and fracture types (P>0.05). When it
was evaluated whether the inner and outer
tabula were fractured together in bones with
tabula, it was determined that the outer tabula
of the frontal bone was fractured isolated in
only 3 cases (0.8%). It was reported that these
3 cases did not cause life-threatening injuries,
but caused injuries that could not be treated
with simple medical intervention. In all other
cases (n=383, 99.3%), it was reported as life-
threatening and could not be treated with
simple medical intervention.

The evaluation of skull bone fractures
according to the grades of bone fractures in
the guideline for forensic evaluation of injury
crimes in the Turkish Penal Code is presented

in graph 2. In 3 cases (0.8%) where only the
outer tabula was fractured, the effect of the
bone fracture on life functions was evaluated
as 1 (Mild), in 141 cases (36.5%) as 3
(Moderate), in 68 cases (17.6%) as 4 (Severe),
in 149 cases (38.6%) as 5 (Severe), in 25
cases (6.5%) as 6 (Severe). Only skull
fractures were evaluated during grading.
Other accompanying bone fractures were
excluded except for skull fractures. 6 cases
(1.6%) were reported to have impaired
function due to a 5-25 cm?2 defect after skull
fracture. No patient with loss of function due
to skull fracture was found.

In 105 cases (27.2%), the injury was an
isolated skull fracture. In 281 cases (72.8%),
cerebral hemorrhage accompanied the skull
fracture. In 97 cases (25.1%), brain tissue was
damaged in addition to cerebral hemorrhage.
In 72 cases (18.7%) internal organ injury and
internal bleeding, in 61 cases (15.8%)
fractures of the extremities, in 17 cases (4.4%)
vertebral fractures, and in 4 cases (1.0%)
damage to the medulla spinalis were seen in
addition to skull fractures (Graph 3). In 224
cases (58%), bone fractures were surgically
intervened. In 162 cases (42%), non-surgical
treatments were applied.

4. Discussion

It is known that forensic injuries are mostly
seen in males and in the young age group (16-
19). Two different studies conducted in
Canakkale and Erzurum showed that boys
were more frequently exposed to forensic
injuries in childhood (20,21). In a study
conducted in Sakarya in which 6,412 forensic
cases were evaluated, it was reported that 72%
of the cases were male and the mean age of
the cases was 31.9 years (22). In a study
conducted in Edirne, it was found that 78% of
the forensic cases admitted to the emergency
department were male and the mean age of the
cases was 30.5 years (23). In a study by
Adeleye et al. on head traumas, it was
reported that males were exposed to head
trauma three times more than females (24).
Cirak et al. reported that 70% of the patients
hospitalized in the Neurosurgery Clinic due to
head trauma were male (25). In a study
conducted in Taiwan, it was reported that 60%
of patients with traumatic head bone fractures
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were male (11). Akgiil et al. reported that
75.5% of head trauma patients admitted to the
emergency department were male and the
mean age was 34 years (26). In the present
study, in accordance with the literature, 294
(75.6%) of the cases were male and 92
(24.4%) were female and the mean age of the
cases was 37+9.6 years. A significant
relationship was found between gender and
age group (P<0.001). While 24.1% of the
male cases were under 18 years of age, only
7.6% of the female cases were under 18 years
of age. It is thought that the reason for this is
that boys are more involved in social life and
are exposed to forensic injuries more than
girls in our society.

In general, it is known that traffic accidents
are the most common type of injury in
forensic injuries involving all systems and
body parts (6-18). It has also been reported
that traffic accidents are one of the most
common causes of head traumas (3,9,27-30).
In a study conducted by Jha et al. in Nepal, it
was reported that head trauma was the cause
of death in 77 (62.1%) of 124 patients who
died due to traffic accidents (31). In a study
conducted in Ankara, it was found that the
fatal injury was in the head region in 80.9% of
the patients who died due to traffic accidents
(32). In a study conducted in Eskisehir, it was
reported that 72.4% of the patients who died
due to traffic accidents had head trauma (33).
In a study conducted by Isik et al. in Samsun,
it was reported that 75% of the patients with
head trauma evaluated in the Neurosurgery
Clinic were admitted due to traffic accidents
(9). In the present study, the most common
cause of skull fractures was determined to be
traffic accidents in accordance with the
literature. In our study, 56.2% (n=217) of the
patients had skull fractures as a result of
traffic accidents. While 269 (69.7%) of the
cases were accidents, 117 (30.3%) were the
result of effective actions such as fights,
beatings and gunshot wounds. 52 cases
(13.5%) were injured as a result of a fall from
a height, 109 cases (28.2%) were injured as a
result of a beating involving contact with a
hard object or floor, and 8 cases (2.1%) had
gunshot wounds. A significant relationship
was found between origin and gender
(P<0.001). 29 % of the male and 15.2 % of

the female cases were injured as a result of
effective action. Injuries of males as a result
of fight and effective action were found to be
compatible with the forensic literature
(13,14,16-18).

Assault has an important place in injuries
related to forensic traumatology (16-19,34). In
a study by Keles et al. it was reported that
64% of 1280 patients who presented to the
emergency department due to assault had head
trauma (35). Injury may occur with many
different mechanisms during assault. Fatal
injuries may occur by hitting with a hard
object or hitting a hard surface (34,36).
Fractures in the skull bones, cerebral
hemorrhage and brain tissue destruction may
occur by hitting the head with a hard object or
hitting the head with a hard object with kinetic
energy (37). In the present study, 109 cases
(28.2%) were found to have been injured as a
result of beating involving contact with a hard
object or the ground. In our study, a
significant correlation was found between
origin and gender (P<0.001). 29% of the male
and 15.2% of the female patients were injured
as a result of effective action. In a study in
Kirikkale in which emergency department
admissions due to head trauma were
evaluated, it was reported that 11% of male
and 3.2% of female patients with head trauma
presented due to assault (26). As in other
forensic cases, assault injuries are more
common in males.

One of the common causes of head trauma
and skull fractures is falls (25,26,38). Factors
such as the height of the fall, age of the person
and body structure determine the damage to
occur due to the fall (3). In a study conducted
in Kahramanmaras in which cases of death
due to falling from a tree were evaluated, it
was found that 76% of the cases had signs of
head trauma and 57.1% had fractures in the
skull bones (39). In a meta-analysis study
conducted by Ongel et al. on falls, it was
reported that the head region was injured most
frequently (45.1%) due to falls (40). In a
study conducted in Van, 44% of the patients
admitted to the Neurosurgery Clinic because
of head trauma were injured due to falls (25).
In a study conducted in Minnesota in which
head bone fractures were evaluated, it was
reported that 36% of the cases were injured
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due to falls (41). In the present study, it was
found that 52 cases (13.5%) were injured as a
result of falling from a height, fractures
occurred in the skull bones and the origin of
all fall cases was accidental.

Gunshot wounds to the head are usually fatal
(42,43). In a study in which 21 cases of
firearm injuries affecting the head region were
evaluated, it was reported that 5 of the cases
died, 5 remained bedridden and 11 recovered
(44). In a study conducted in Erzurum in
which gunshot wounds resulting in death were
evaluated, it was reported that the most
common injury occurred in the head region
(45). In a study conducted in Sanlurfa, it was
reported that the fatal injury was in the head
region in 48.2% of the patients who died due
to firecarm injuries (46). Bullets cause skull
fracture, brain destruction and cerebral
hemorrhage together (47). Since these injuries
usually result in death, only 8 cases (2.1%)
were found to have gunshot wounds in the
present study. In the present study, fatal cases
could not be included. These 8 cases had skull
fractures due to gunshot wounds and
recovered afterwards.

In the forensic report, it should be written in
detail whether the injury causes life-
threatening danger, whether it can be
eliminated by simple medical intervention, the
degree of bone fracture and its effect on life
functions, whether it causes weakness or loss
of function (48). These matters are important
in terms of constituting the basis for the
penalty to be imposed on the person who
caused the injury. All these issues are
included in the guideline for the evaluation of
injury crimes in terms of forensic medicine in
the Turkish Penal Code (15). In the present
study, isolated fracture of the outer tabula of
the frontal bone was found in 3 cases (0.8%).
It was reported that these 3 cases were not
life-threatening and caused injuries that could
not be treated with simple medical
intervention. In all other cases (n=383,
99.3%), it was reported that the injury was
life-threatening and could not be treated with
simple medical intervention. In 3 cases
(0.8%) the effect of bone fracture on life
functions was evaluated as 1 (Mild), in 141
cases (36.5%) as 3 (Moderate), in 68 cases

(17.6%) as 4 (Severe), in 149 cases (38.6%)
as 5 (Severe), in 25 cases (6.5%) as 6
(Severe). 6 cases (1.6%) were reported to
have impaired function due to a 5-25 cm2
defect after skull fracture. No patient with loss
of function due to skull fracture was found.

In studies on skull bone fractures, it has been
reported that linear fractures are the most
common fracture type in skull bone fractures
because they require lower kinetic energy
(3,41,49). In a study conducted in Minnesota
in which 1097 cases with skull fracture were
evaluated, it was reported that 585 (53%) of
the cases had linear fractures (41). In a study
conducted by Simsek et al. with 152 patients
with skull bone fractures, it was reported that
99 (65.1%) of the cases had linear fractures
(3). In the present study, 54.1% (n=209) of the
cases had linear fractures in accordance with
the literature. There was no significant
correlation between fractured bone and
fracture types (P>0.05).

It was determined that the frontal bone was
fractured most frequently (n=206, 53.4%). In
112 cases (29.0%), the frontal bone was
fractured in isolation, in 76 cases (19.7%) the
frontal and parietal bones were fractured
together, and in 18 cases (4.7%) the temporal
and frontal bones were fractured together. In a
study by Simsek et al. on head traumas, it was
reported that the frontal bone was fractured
most frequently (3). In a study by Dumitru et
al. on frontal bone fractures, it was
emphasized that frontal bones were more
frequently affected by high-energy traumas
such as traffic accidents (37). In the present
study, 53.6% (60/112) of isolated frontal bone
fractures occurred due to traffic accidents.

In our study, it was determined that skull bone
fractures occurred most frequently in males,
in the young adult age group, most frequently
due to traffic accidents and in the form of
linear fractures in the frontal bone. The
findings were consistent with the literature.
When preparing a forensic report on skull
fractures, the location of the fracture, the type
of fracture and the number of fractures are
important in terms of determining the risk to
life and the effect of the fracture on life
functions. It is important for the relevant
clinicians and radiologists to keep detailed
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hospital notes in terms of forensic
investigation. In forensic cases, it is important
to perform a detailed examination, to perform
the necessary examinations and to write an
understandable forensic report in accordance
with the guidelines as a result of the findings
obtained, in terms of the rapid and correct
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The Prediction and Prevention of Spinal Anaesthesia-Induced Hypotension with Perfusion Index
and The Effect of Crystalloid
Perfiizyon Indeks Olgiimii ile Spinal Bloga Bagli Gelisen Hipotansiyonun Ongoriilmesi-Onlenmesi ve Buna
Kristaloid Preloadunun Etkisi
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Abstract: Hypotension is a dangerous and common problem for patients under spinal anesthesia. Spinal anesthesia-induced
hypotension(SIH) is often arisen from heart rate decrease and venous blood pooling under the spinal block level because of
sympathetic blockage. Prediction and prevention of hypotension will be beneficial for the patients' health under spinal blockage. For
prediction, many parameters like perfusion index(PI) have been using. This study aims to research the correlation between the
patients' hemodynamic parameters, perfusion indices before spinal block and SIH, and the effectiveness of crystalloid preload
before spinal block to the usage of ephedrine. Records from 101 patients between 18-100 years age, who underwent surgery with
spinal anesthesia were studied. We enroll patients demografical characteristics, ASA-score, sensory-blockage level, opereation
period, the patients' position for spinal block, local anethesic form-dosage, blockage level, patients' hemodynamic and Pl parameters
in the surgery, hypotension time, efedrin first usage time and dosage from records. These results analyzed with t-test, Pearson-Chi-
Square, Wilcoxon-signed-rank and Mann-Whitney-U test. SIH were seen in 25,7% of patients. The incidence of hypotension
increases with age and block level. Any corelation between SIH and PI degrees before spinal block was not found, but MAP degrees
before spinal block were significantly different in hypotension group. 10ml/kg cristaloid-preload was used 37,6% of patients. SIH
was not prevented by cristaloid-preload and cristaloid-preload didn’t affect efedrine dosage-timing. Cristaloid-preload changed
significantly patients heart rate and PI. In this study, we found that Pl was not predictive factor for the development of SIH. Besides
cristaloid-preload don’t avoid development of SIH.

Keywords: Perfusion index, cristaloid preload, spinal block induced hypotension

Ozet: Hipotansiyon, spinal anestezi altindaki hastalar igin tehlikeli ve yaygm bir sorundur. Spinal anestezi kaynakli hipotansiyon
(SIH), genellikle sempatik blokaj nedeniyle kalp hizinin azalmasi ve spinal blok seviyesinin altinda ventz kan birikmesinden
kaynaklanir. Hipotansiyonun tahmini ve onlenmesi, spinal blokaj altindaki hastalarin saglig i¢in faydali olacaktir. Hipotansiyon
tahmini igin perfiizyon indeksi (PI) gibi bircok parametre kullanilmaktadir. Bu ¢aligmada, spinal blok uygulanan hastalarda blok
oncesi perfiizyon indeks ile spinal blok sonrasi geligebilecek hipotansiyon arasindaki iliski ve spinal blok 6ncesi iv sivi verilmesinin
spinal blok sonrasi gelisebilecek hipotansiyonu énlemede ve operasyon sirasinda hipotansiyon tedavisinde kullanilan efedrinin
kullanimina olan etkisini degerlendirmek amaglanmstir. Spinal anestezi ile opere olan 18-100 yas arasindaki 101 hastanin kayitlar
incelendi. Hastalarin demografik 6zellikleri, ASA skoru, duyusal blokaj seviyesi, operasyon siiresi, spinal blok sirasinda hastanin
pozisyonu, lokal anestezik formu-dozu, blokaj seviyesi, operasyon sirasinda hastanin hemodinamik ve Pl parametreleri,
hipotansiyon siiresi, efedrinin ilk kullanim siiresi ve dozu kayitlardan edinildi. Bu sonuglar t-testi, Pearson-Chi-Square, Wilcoxon-
signed-rank ve Mann-Whitney-U testi ile analiz edildi. Hastalarin %25,7’sinde SIH goriildii. Hipotansiyon insidansi yas ve blok
seviyesiyle birlikte artmaktadir. Spinal blok éncesi SIH ile P1 degerleri arasinda korelasyon bulunmadi, ancak spinal blok éncesi
MAP degerleri hipotansiyon grubunda anlamli olarak farkliydi. Hastalarin %37,6’sinda 10 ml/kg kristaloid preload uygulamasi
yapilmustir. Kristaloid preload SIH’i 6nlemedi ve efedrin doz zamanlamasim etkilemedi. Kristaloid preload hastalarin kalp hizini ve
PI' sini 6nemli 6lgiide degistirdi. Bu ¢aligmada, PI' nin SIH gelisimi i¢in ongoriicii bir faktor olmadigim goriildi. Ayrica kristaloid
preloadunun SIH gelisimini engellemedigi gézlemlendi.
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1. Introduction

Two important problems for patients in spinal
anaesthesia that occur due to sympathetic
blockade are decreased cardiac output and
hypotension (1). Spinal anaesthesia-induced
hypotension (SIH) degree is determined by
peripheral vasomotor tone, baseline volume
status and sympathetic activity.

The parameters like perfusion index (PI),
pleth variabilty index (PVI), heart rate (HR),
heart rate variability (HRV) which is used for
prediction of hypotension during spinal
anaesthesia (2), help preventing hypotension
and treating it rapidly and effecient.
Moreover; pharmacological proceses like
cristalloid preload, vasopressor usage (3),
selection of different local anasthesic drugs
and non- pharmacological proceses like
selection of patient position during induction
of spinal anaesthesia; are used for preventing
SIH.

Sympathetic ~ blockage  during  spinal
anasthesia is due to a-1 receptor (arterial
vosoconstruction) plus B receptor (increase of
heart rate and contractility) blockage.
Therefore; vasopressor adrenergic
pharmacological drugs is used for treatment of
SIH. Efedrine which is one of these drugs, is
effective for treating hypotension during
spinal and general anaesthesia.

Aim of our retrospective study is to research
the prediction of SIH with using perfussion
index measured by pulse oximetry which
reflects vasomotor tone and calculates from
the rate of pulsating arterial flow to non-
pulsating blood in the peripheral tissues. Also
we research the effect of cristalloid preload on
the efedrine usage during spinal anaesthesia.

2. Materials And Methods

After approval of the study by xxx Medical
Faculty Ethics Committee; we search patients
folders ve anaesthesia forms which has
elective surgical procedures with spinal
anaesthesia at the dates between 05.08.2015
and 05.08.2016 in the Eskisehir Osmangazi
Medical Faculty Hospital. We conducted the
study in accordance with the principles of the
Declaration of Helsinki.

The patients whom took general anaesthesia
during spinal blockage for various reasons,
were excluded. We recorded patients
parturient characteristics (age, gender, weight,
height), =~ The  American  Society  of
Anesthesiologists physical
status classification (ASA) score, sensory
blockage level, vital signs, opereation period,
the position of patient during spinal induction,
local anaesthesic drug which used for spinal
anasthesia and its dosage, the amount and first
usage time of efedrine (if wused), first
monitored hypotension time (if there is
hypotension) from the patients folders and
anaesthesia forms.

In this study the patients HR, PI, systolic
arterial pressure (SAP), diastolic arterial
pressure (DAB), mean arterial pressure
(MAP) and peripheral oxygen saturations
(Sp0,) values recorded before and after (0.,1.,
3., 5., 10, 20., 30., 60. minute) spinal
anaethesia from their folders and anaesthesia
forms.

Hypotension is defined as non-invasive SAP
under 90 mm/Hg, MAP under 60 mm/Hg or a
SAP <70% of the baseline SAP. Degree of
decrease in SAP ((baseline SAP-least SAP)/
baseline SAP) and degree of decrease in MAP
((baseline MAP-least MAP)/ baseline MAP)
are calculated. The patients were mainly
separated groups as Group Hypotension
Positive (HP) (if there is hypotension) and
Group Hypotension Negative (HN) (if there
isn’t hypotension). We compared all
differencies and similarities of the patients
parturient characteristics, ASA scores, sensory
blockage levels, vital signs, opereation
periods, the position of patient during spinal
induction, local anaesthesic drug which used
for spinal anasthesia and its dosage, the
amount and first usage time of efedrine (if
used), first monitored hypotension time (if
there is hypotension) between Group HP and
Group HN.

Also the patients were secondarily classified
as Group Preload Positive (PP) (if there is any
iv  cristalloid preload before spinal
anaesthesia) and Group Preload Negative
(PN) (if there is no iv cristalloid preload
before spinal anaesthesia). Similarly, we
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compared all recorded data about the patients
between group PP and group PN, just as we
compared between group HP and group HN.

2.1. Statistical Analysis

All statistical analysis was performed with
SPSS ver. 21.0. Data are presented as means +
SDs. Between two independent groups; if

independent t test is used, if not The Mann-
Whitney U test is used. The comprasion
between two dependent and one independent
variable analysed by Paired-samples t-test if
variables are parametric, Wilcoxon signed-
rank test if variables are non-parametric. For
categorical variables, the chi-square test is
used. A p-value less than 0.05 was considered

statistically ~ significant.  Cut-points  are
dependent variable is normally distributed
p y calculated from ROC curves.
2.2. Figures, Tables
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Figure 3. HR and PI changes in Group PP

Table 1. Patients surgery periods, local anaesthesic drug dosages, first efedrine usage times, first
hypotension times, baseline and after preload hemodynamic parameters

PARAMETERS Number of Minimum Maximum Avarage Standart
patients (n) derivation

Operation Period (min) 101 8,00 120,00 50,9901 27,18032

Local Anaesthesic Drug Dosage (ml) 101 1,60 3,00 2,0460 ,19665

First Efedrine Usage Time (min) 14 3,00 40,00 15,2143 11,35564

First Hypotension Times (min) 26 1,00 40,00 14,2308 10,43190

SAP Baseline (mmHg) 101 91,00 209,00 152,7228 24,87694

SAP After Preload (mmHg) 38 96,00 211,00 148,1579 28,19002
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IDAP Baseline (mmHg) 101 54,00 141,00 81,7200 14,03177
IDAP After Preload (mmHg) 38 48,00 115,00 79,2368 14,79853
MAP Baseline (mmHg) 101 69,00 149,00 109,3762 15,86496
MAP After Preload (mmHg) 38 71,00 150,00 107,0000 19,07595
HR Baseline (bpm) 101 52,00 123,00 79,7624 13,75947
HR After Preload (bpm) 38 49,00 129,00 80,5000 16,37194
PI Baseline 101 ,49 11,00 3,7703 2,43200
PI After Preload 38 ,33 12,00 22,6841 2,15969
Table 2.Patients demografic and hemodynamic datas of Group HN and Group HP
Characteristics Group HN(n:75) Group HP(n:26) P
Age (year) 61,04+15,32 67,57+8,69 0,009
Weight (kg) 76,70+13,12 78,23+14,35 0,839
Height (cm) 170,98+6,89 170,07+5,20 0,325
Gender W/M (n) 69/6 25/1 0,472
Operation period (min) 47,53 60,96 0,12
ASA (/II/TIT) 31/30/14 8/15/3 0,316
Position (right/left/sitting) 12/62/1 7/17/2 0,087
Local Anaesthesic Drug Dosage (ml) 2,04 2,05 0,947
Sensory block level (T6/T7/T8/T10/T11) | 7/0/33/35/0 6/1/11/7/1 0,021F
Efedrine usage yes/no(n) 0/75 14/12 <0,05+
Preload yes/no(n) 28/47 10/16 >0,05
Table 3.Hemodynamic parameters and perfusion indicis of Group HN and Group HP

Group HN(n:75) Group HP(n:26) p
SAP baseline (mmHg) 150,08+25,55 160,34+21,47 0,223
DAP baseline (mmHg) 80,72 84,53 0,095
MAP baseline (mmHg) 107,41 115,03 0,026
SpO; baseline (mmHg) 95,92 95,53 0,554
HR baseline (bpm) 79,16+14,40 81,50£11,79 0,369
PI baseline 4,01 3,06 0,126
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Table 4.Patients demografic and hemodynamic datas of Group PN and Group PP

Characteristics Group PP(n:38) Grup PN(n:63) P
Age (year) 66 64 0,366
Weight (kg) 75 78 0,413
Height (cm) 170 170 0,639
Gender W/M (n) 34/4 60/3 0,421
Operation period (min) 47,5 45 0,218
ASA (/TI/TIT) 12/17/9 27/28/8 0,295
Position (right/left/sitting) 5/32/1 14/47/2 0,634
Local Anaesthesic Drug Dosage (ml) 2 2 0,03 1
Sensory block level (T6/T7/T8/T10/T11) 8/1/15/13/1 5/0/29/29/0 0,072
Efedrine usage yes/no(n) 5/33 9/54 0,874
Hypotension yes/no(n) 10/28 16/47 0,918
Efedrine first usage time (min) 5 15 0,81
Hypotension first time (min) 7,5 15 0,241
Table 5. Hemodynamic parameters before and after in Group PP

Parameters Group PP (n:75) p

SAP baseline (mmHg) 152,39+24,40 0,14

SAP after preload (mmHg) 148,15+28,19

DAP baseline (mmHg) 82,10+14,95 0,224

DAP after preload (mmHg) 79,23+14,79

MAP baseline (mmHg) 108,10+14,94 0,319

MAP after preload (mmHg) 107,00+19,07

HR baseline (bpm) 77,81+£14,93 0,0137

HR after preload (bpm) 80,50+16,37

PI baseline 3,31+2,48 <0,0017

PI after preload 2,59+£2,12

3. Results

7 female , 94 male totally 101 patients were
included the study whose folders we can get
correctly and exactly. Spinal anaesthesia was
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patiens age is 62,72+14,17 year, weight is
77,09+£13,39 kg, height is 170,75 £6,48 cm.
92 of the patients surgery was urogenital
surgery (91.1%), 2 of them was ortopedical
(2%), 6 of them was general surgery (5.9%)
and one of them was cardiovascular surgery
(1%). The patients were classified with the
ASA score I-IV and 39 ASA 1 (38.6%), 45
ASA 11(44.6%), 17 ASA 11I(16.8%) patient
were included in the study. Spinal block was
performed in right lateral position to 19
patients (18.8%), in left lateral position to 79
patients(%78.2) and in sitting position to 3
patients (2.97%). The spinal anaesthesia
sensory block level which controlled with
pinprick test were T6 in 13 patients (12.9%),
T7 in 1 patient (0.99%), T8 in 44 patients
(43.6%), T10 in 42 patients (43.6%) and T11
in 1 patient (0.99).

The surgery periods, dosage of local
anesthetic which used for spinal anaesthesia,
first efedrine usage times, first hypotension
times, baseline and after preload (if it is used)
SAP, DAP, MAP, HR, PI values are presented
in Table 1.

Patients (36 patients, 37.6% ) received
cristalloid 10 ml/kg before spinal anaesthesia
(preload) (Group PP) and rest of the 63
patients (62.4%) didn’t receive any preload
(Group PN). 26 patients (25.7%) whom
hypotension  developed during  spinal
anasthesia is defined as Group HP and
efedrine was used 14 of those patients. Group
HN is defined as 75 patients whom
hypotension didn’t devoloped during spinal
anaesthesia.

Age (p=0.009) and sensory block level
(p=0.021) are significantly different between
Group HN and Group HP (Table 2).
Increasing age and upper sensory block levels
are associated with hypotension. There are no
significant differences in baseline SAP, DAP,
HR and PI values among the Group HN and
Group HP but MAP baseline values are
significantly different between the groups
(p=0.026) (Table 3; Figure 1). The baseline
MAP cut-off point that predicted hypotension
as determined by the ROC analyses was 98
with a sensitivity of 92.31% [95% confidence

intervals (CI) 74.9-99.1%], a specificity of
37.33% (95% CI 26.4-49.3%) (Figure 2).

Age is not corralated with hypotension first
seen time (p=0.180, r=0.380) and efedrin first
usage time (p=0.312, r=0.278). Also MAP
baseline values aren’t corralated with
hypotension first seen time (p=0.389, r=0.125)
and efedrin first usage time (p=0.256,
=0.378). A significant positive corelation is
between age and MAP baseline values
(p<0,001, r=0,314). The percent decrease in
SAP from baseline is correlated with age
(p=0,002, r=0,306), SAP baseline (p<0,001,
=0,437), DAP baseline (p<0,001, r=0,399)
and MAP baseline values(p<0,001, r=0,461).
Similarly the percent decrease in MAP from
baseline is correlated with age (p=0,029,
=0,217), surgery periods (p=0,026, r=0,222),

SAP baseline (p<0,001, r=0,343), DAP
baseline (p<0,001, r=0,395) and MAP
baseline values (p<0,001, 1r=0,497). PI

baseline values are corralated with nor the
percent decrease in SAP from baseline neither
the percent decrease in MAP from baseline
(p=0,796, r=0,026; p=0,886, r=-0,014).

Comprasion of the patients demographic
characteristics, surgery and spinal anaesthesia
characteristics between Group PP and Group
PN are presented in Table 4. Only significant
difference is in local anaesthesic drugs dosage
which used for spinal blockage (p=0,03). In
Group PP; HR and Pl is significantly different
before and after 10 ml/kg cristalloid preload
(p=0,013; p<0,001 ).(Table 5; Figure 3)

4. Discussion and Conclusion

Less complication is seen under the central

neuroaxial anaesthesia; especially spinal
anaesthesia which is the most favorite in
surgery, than general anaesthesia.

Nevertheless spinal anaesthesia has certain
side effects and complications. Most known of
these is hypotension (4). Therefore prediction,
diagnosis and treatment of hypotension is very
important in anaesthesia practice.

Hypotension is important cause of mortality
ve morbidity (5) in patients receiving spinal
anaesthesia. The ratio of spinal anaesthesia
induced hypotension in elderly people is
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found 49%-69% (6,7). We found it less than
the other studies [25% (26/101)] . This would
be because of our patients less age avarage,
lower dosage of local anaesthesic drugs for
spinal block and no usage of sedation drugs
during surgery. (8,9,10).

Additional co-morbid diseases would be
incrased and systemic vascular resistance
would be decreased in older ages. This would
be reason of our hypotension and patient age
correlation result (11,12). Carpenter,R.L. et al.
have reported that increasing age (>40 yas)
and upper sensory block levels are risk factors
of SIH (4). Also Ullah Khan, M. et al. found
that SIH incidence would be risen when
sensory block levels had increased like our
study (13). The reason for this is reducing
compensatory reply to sympathetic blockage
when  spinal  block  level.  Arterial
vasodilatation which is result of sympathetic
blockage, will be reduced by compensatory
vasoconstruction. At high sympathetic block
level, this vasoconstruction reply would be
precluded and also sympathetic -cardiac
neurofibers which go out from T;-, vertebra
levels, would be blocked. Changing direction
and tilt of spinal needles and injection speed
of local anaesthesic drugs according to the
anaesthetist can alter spinal block level and so
hypotension risk.

The patients spinal anaesthesia position is also
an effective parameter for devoloping of
hypotension. There is no significant
differences between positions for devoloping
hypotension in our study but rareness of
sitting position would be cause to this result.
Different studies show different position study
results for caesarean section surgeries spinal
anaesthesia that hypotension was much more
in lateral or sitting position. (14,15) SIH is
seen much more in higher ASA scores (16).
This could be result of increasing comorbid
diseases in higher ASA scores. We didn’t find
any significant corellation between ASA
scores and SIH.

The physiological mechanism of SIH is
basicly the blockage of the sympathetic
neurofibers and thereupon decreasing of
peripheral vascular resistance and venous
blood pooling which cause reducing cardiac

preload and therefore cardiac output (10).
Pre/coload of IV fluids during spinal
anaesthesia would be helpful for preventing
decrease of cardiac preload and so devoloping
hypotension. There isn’t certain decision
when, how much and which fluids
(cristalloid/colloid) must be given (8,17).
Buggy,D. et al searched comparison between
preanesthetic administration of cristalloids,
colloids, and no prehydration for preventing
hypotension among spinal anaesthesia in
elderly patients and found no differences (6).
Dahlgren,G. et al found colloids againist
cristalloids, Rout,CC et al found cristalloids
beneficial for preventing SIH in the caesarean
section surgeries (18,19). It is important that
many studies about this subject performed on
the caesarean section surgeries.
Administration of IV fluids may be more
effective in the caesarean section surgeries
than the other surgeries because of decrease of
cardiac preload due to aortacaval depression
of uterus in the pregnants, the necessity of
higher sensory block (T4¢) for the caesarean
section surgeries and result of this the
blockage of compensatory vasoconstruction
reply. All surgeries of the patients included in
the study were non-obstetric surgeries. This
could be why we didn’t found any efect of
cristalloid preload before spinal anaesthesia to
SIH.

Efedrine is a vasopressor drug that we use for
treatment of hypotension during the
anaesthesia. Efedrine usage during spinal
anaesthesia used for comprasion of the
effectiveness of iv fluid preload or coload in
many studies (8). Like Rout,CC et al study,
we reported in our study that cristalloid
preload had no effect on the efedrine usage
among spinal anaesthesia (19).

If hypotension during the spinal anaesthesia
can be predicted in which patients would
occur, there can be a chance to prevent the
patients from hypotension or there can be
prepared for the treatment when hypotension
devolop. This prediction will help to diminish
mortality and morbidity because of
hypotension. Perfusion index; which is one of
these hemodynamic parameters that used for
prediction of hypotension, measure peripheral
perfusion and vasomotor tone non-invasively
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and continuously from pulse oximetry
devoloped by Masimo Signal Extraction
Technology (SET®).

Patients peripheral vascular resistance which
is critical for progress of SIH to know, can
ensure hypotension prediction. For this
purpose we observed for the corelation
between hypotension and PI values in this
study. Although we didn’t find any significant
corelation, Toyoma,S. et al determined a
significant corelation between baseline PI
values and hypotension in the caesarean
section surgeries under spinal anaesthesia and
reported that the cut-off value of PI is 3.5 for
SIH (1). Also Yokose,M. et al compared PI,
PVI, HRV and HR values for prediction of
SIH and only HR is found significant for
prediction (2). We found only baseline MAP
values was significant for SIH prediction.

Nowadays spinal anaesthesia is used in many
surgeries for analgesia and anaesthesia. One
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Esculin-Induced Apoptosis and Suppression of Leukemia Surface Markers in HL-60 and THP-1
Cells: A Potential Selective Anticancer Agent
HL-60 ve THP-1 Hiicrelerinde Eskulin’in Indiikledigi Apoptoz ve Losemi Yiizey Belirteclerinin
Baskilanmasi: Potansiyel Seg¢ici Bir Antikanser Ajan

'Neslihan Merig, Cansu Ozbayer

YFaculty of Engineering and Natural Sciences, Department of Molecular Biology and Genetics, Kiitahya Health
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Abstract: Esculin, a natural coumarin compound primarily derived from Cortex fraxini, is known for its anti-inflammatory and
antioxidant properties. Leukemia, a type of hematological cancer, is characterized by the uncontrolled proliferation of white blood
cells and has high mortality rates. In this study, we aimed to investigate the potential anticancer effects of esculin (Esculetin-6-
Glucoside) on leukemia cell lines, focusing on how this compound could be utilized in cancer treatment through apoptotic
pathways. Our experiments used acute promyelocytic leukemia (HL-60) and acute monocytic leukemia (THP-1) cell lines. Cancer
cell counting and viability analyses were conducted using the MTS assay(5-(3-carboxymethoxyphenyl)-2-(4,5-dimethylthiazol)-3-
(4-sulfophenyl) tetrazolium inner salt assay). Apoptosis was assessed using FITC-labeled Annexin V and propidium iodide.
Caspase-3 activation, cytochrome C release, leukemia cell surface markers, and mitochondrial membrane potential (MMP) were
analyzed via flow cytometry. Our results demonstrated that esculin can induce apoptosis in leukemia cell lines. Additionally,
leukemia surface markers post-treatment were statistically significantly reduced post-treatment in both cell lines. HL-60 and THP-1
cells exhibited different cellular responses in terms of MMP, Caspase-3, and Cytochrome C activities; HL-60 cells were more
resistant to esculin treatment, while THP-1 cells were more sensitive. These findings suggest that esculin could become a potential
agent in cancer treatment by targeting apoptotic pathways. However, more in vivo studies and preclinical modeling are needed to
understand the anticancer effects of esculin fully. Evaluating its efficacy against different cancer types could further expand the
therapeutic potential of this compound.

Keywords: Esculin, Leukemic Cells, Apoptosis, Surface Markers

Ozet: Esas olarak Cortex fraxini‘den tiiretilen dogal bir kumarin bilesigi olan eskiilin, anti-inflamatuar ve antioksidan 6zellikleriyle
bilinir. Hematolojik kanser tiirlerinden biri olan 16semi, beyaz kan hiicrelerinin kontrolsiiz gogalmasiyla karakterizedir ve yiiksek
olim oranlarina sahiptir. Bu caligmada, eskiilinin (Eskiiletin-6-Glukozid) 16semi hiicre hatlar tizerindeki potansiyel antikanser
etkilerini arastirmayr amagladik ve bu bilesigin apoptotik yollarla kanser tedavisinde nasil kullanilabilecegine odaklandik.
Deneylerimizde akut promyelositik 16semi (HL-60) ve akut monositik 16semi (THP-1) hiicre hatlari kullanildi. Kanser hiicresi
sayimi ve canhilik analizleri MTS testi (5-(3-karboksimetoksifenil)-2-(4,5-dimetiltiazol)-3-(4-siilfofenil) tetrazolyum ig¢ tuz testi)
kullanilarak gerceklestirildi. Apoptozis, FITC etiketli Annexin V ve propidyum iyodiir kullamilarak degerlendirildi. Kaspaz-3
aktivasyonu, sitokrom C salinimi, l6semi hiicre yiizey belirtegleri ve mitokondriyal membran potansiyeli (MMP) akis sitometrisi ile
analiz edildi. Sonuglarimiz eskiilinin 16semi hiicre hatlarinda apoptozu indiikleyebilecegini gosterdi. Ek olarak, l6semi yiizey
belirtegleri tedavi sonrasi her iki hiicre hattinda da tedavi sonrasi istatistiksel olarak anlamli sekilde azaldi. HL-60 ve THP-1
hiicreleri MMP, Kaspaz-3 ve Sitokrom C aktiviteleri agisindan farkli hiicresel tepkiler gosterdi; HL-60 hiicreleri eskiilin tedavisine
daha direngliyken, THP-1 hiicreleri daha duyarliydi. Bu bulgular eskiilinin apoptotik yollari hedefleyerek kanser tedavisinde
potansiyel bir ajan olabilecegini diisiindiirmektedir. Ancak eskiilinin antikanser etkilerini tam olarak anlamak i¢in daha fazla in vivo
calisma ve klinik oncesi modellemeye ihtiyag vardir. Farkli kanser tiplerine karsi etkinliginin degerlendirilmesi bu bilesigin
terapdtik potansiyelini daha da genisletebilir.
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1. Introduction

Esculin (6,7-dihydroxy coumarin), a natural
coumarin compound, is known as one of the
main components of Cortex fraxini (Figure 1)
(1). In addition to its pharmacological effects,
esculin has also garnered attention for its
potential to inhibit cancer cell proliferation
and induce apoptosis (2). Research highlights
that the chemical structure and cell line
specificity of coumarins, such as esculin, play
a critical role in determining their anticancer
properties. Esculin has been shown to reduce
the growth, adhesion, and migration of
glioblastoma US87 cells in a dose-dependent
manner (3). Furthermore, esculin has been
reported to  significantly inhibit the
proliferation of MDA-MB-231 breast cancer
cells through the regulation of the p53-p2l
signaling pathway (4).

These mechanisms reflect p53’°s function in
halting the cell cycle and eliminating
abnormal cells (5), while p21 is a key
negative regulator of the «cell cycle
transcriptionally controlled by p53 (6).
Esculin also inhibits the migration and
invasion of nasopharyngeal carcinoma HNE-3
cells by reducing MMP-2 and MMP-9 protein
levels (7). The apoptosis induced by esculin is
mediated by the early activation of Caspase-3
(8), while Caspase-9 plays a pivotal role in the
mitochondrial apoptosis pathway (9).

Studies on the anticancer effects of esculin
also involve the downregulation of pathways

such as the ERK signaling pathway (10).In
glioblastoma and anaplastic astrocytoma cell
lines, esculin induces apoptosis and autophagy
by inhibiting MEK/ERK and PI3K activation,
as well as promoting mitochondrial apoptosis
through increased expression of Caspase-3
and Bcl-2 (2).

Esculin and its oligomeric fractions have also
been observed to reduce tumor size and
weight in mice by activating the immune
response, supporting the potential of esculin
in cancer therapy (11). Moreover, the ability
of esculin to inhibit oxidative DNA damage
suggests its possible use in cancer prevention
(12,13). These effects have also been noted in
studies showing its protective role against
mutagenic damage (3,14)

These studies demonstrate that esculin, in
addition to its other anti-cancer effects, can
suppress cell migration, invasion, and
proliferation, induce apoptosis and autophagy,
and stimulate the immune system. To date,
limited studies have been conducted on the
anticancer effects of coumarin derivatives on
leukemia. In this study, the anticancer effects
of esculin on leukemia cell lines (HL-60,
THP-1) were analyzed through changes in
mitochondrial membrane activity, apoptosis,
and leukemia markers (CD34, CD45, CD123,
CD33).

Figure 1. Chemical structure of Esculin (C15H1609)
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2. Materials and Methods
2.1. Propagation of Leukemia Cell Line

HL60 and THP-1 cell lines, sourced from the
American Type Culture Collection (ATCC®)
in Manassas, VA, USA, were cultured in a
growth medium enriched with 10% fetal
bovine serum and 2 mM L-glutamine. The
medium was further supplemented with 1%
PSA, containing 10,000 units/ml of penicillin,
10,000 pg/ml of streptomycin, and 25 pg/ml
of amphotericin B. The cells were incubated
at 37°C in a humidified atmosphere with 5%
CO2. Appropriate culture containers were
utilized based on the cell volume, with daily
monitoring to ensure optimal growth
conditions.

2.2. Analysis of Cell Viability in Leukemia
Cells

Esculin stock solution was prepared by initial
dissolution in DMSO, followed by subsequent
dilution with RPMI medium to achieve the
required concentrations. HL60 and THP-1
cells were seeded in 96-well plates at a
density of 2 x 10° cells per well in 200 pl of
RPMI medium, which was supplemented with
10% fetal bovine serum, 1% PSA (penicillin
at 10,000 units/ml, and streptomycin at 10,000
ug/ml, and 25 pg/ml of Amphotericin B). The
cells were then treated with various
concentrations of esculin (800,1000, 2000,
3000, 4000 uM), with each concentration
tested in quadruplicate. 0.1% DMSO solution
served as the solvent control, while untreated
cells were used as the negative control. Cell
viability was assessed at 48, 72, and 96 hours
post-treatment by adding a cell viability
reagent (Promega's CellTiter 96® AQueous
One Solution Cell Proliferation Assay (MTS),
Cat. No: G3580) to each well, following the
manufacturer's instructions. The cells were
incubated for 2,5 hours at 37°C in darkness,
after which the absorbance was measured at a
wavelength of 490 nm. The IC50 value, the
concentration at which esculin reduced the
absorbance of treated cells by 50% relative to
the negative control, was determined from
these measurements.

2.3. Analysis of Cell Viability in Healthy
PBMNC Cells After Esculin Treatment

The isolation of mononuclear cells (MNCs)
from healthy peripheral blood (PB) samples
was performed using the Ficoll-Paque density
gradient centrifugation method, as previously
described (15,16). Briefly, 15 ml of patient
blood was diluted 1:1 with DPBS in a 50 ml
Falcon tube and gently mixed by slow
inversion. The diluted blood was then layered
over 10 ml of Ficoll-Paque and centrifuged at
300g for 30 minutes without a brake.
Following centrifugation, the supernatant was
carefully removed, and the cloudy interphase
containing the MNCs was transferred to a new
50 ml Falcon tube. The MNCs were washed
three times with DPBS, each time by gentle
inversion. Cells were then centrifuged at 1500
rpm for 5 minutes with a brake, and the
supernatant was discarded. The MNC pellet
was resuspended to a density of 5x10° cells
per well in 200 pl of RPMI medium
supplemented with 10% fetal bovine serum
and 1% PSA (penicillin at 10,000 units/ml,
streptomycin  at 10,000 pg/ml, and
amphotericin B at 25 ug/ml) and seeded into
96-well plates. Cells were treated with various
concentrations of esculin (800, 1000, 2000,
3000, 4000 uM), with each concentration
tested in quadruplicate. A 0.1% DMSO
solution served as the solvent control, and
untreated cells were used as a negative
control. Cell viability was assessed at 48, 72,
and 96 hours post-treatment using Promega's
CellTiter 96® AQueous One Solution Cell
Proliferation Assay (MTS, Cat. No: G3580),
following the manufacturer's instructions.
Cells were incubated with the MTS reagent
for 2.5 hours at 37°C in the dark, and
absorbance was measured at 490 nm to
determine cell viability.

2.4 Analysis of the Effect of Esculin on
Cancer Cell Number and Viability

2.4.1. Apoptosis Analysis

HL-60 and THP-1 cells were seeded into 6-
well plates at a concentration of 500,000 cells
per well. These cells were treated with esculin
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at the IC50 concentrations previously
established, as well as with 0.1% DMSO as a
control, with each condition tested in
triplicate. The plates were then incubated in a
humidified environment at 37°C and 5% CO2
for three days. Following the incubation, cells
were collected from the plates and centrifuged
at 1500 rpm for 5 minutes. The resulting cell
pellet was resuspended in 1X binding buffer
to prepare for apoptosis evaluation. For the
detection of apoptotic cells, staining was
performed using FITC Annexin V and
propidium iodide (PI), according to the
manufacturer's protocol (ABP, FITC Annexin
V and PI Apoptosis Kit, Cat. No: A026). Flow
cytometric analysis was conducted on a
Cytoflex S Flow Cytometer (Beckman, Cat.
No: B47903, USA), following methodologies
outlined in (15,16).

2.4.2. Assessing Leukemia  Marker
Modulations in Monoclonal Antibodies

The quantification and percentage of leukemia
cells in HL-60 and THP-1 cultures treated
with 1% DMSO and the IC50 concentration
of esculin were assessed approximately 72-96
hours post-treatment. This evaluation involved
analyzing surface  markers—specifically,
CD34, CD45, CD33, and CDI123—using a
flow cytometer. The cells were first stained
with  fluorochrome-conjugated antibodies,
following methodologies consistent with prior
research. For this purpose, leukemia cells
were seeded in a 96-well plate at a density of
50,000 cells/well. The cells were then labeled
with leukemia surface antibodies according to
the manufacturer's instructions (1:1000
dilution ratio). Labeled cells were analyzed by
flow cytometry (16,17).

2.4.3. Evaluation of Mitochondrial
Membrane Potential (AYm) Dynamics

HL-60 and THP-1 cells underwent treatment
with esculin at the previously established
IC50 values. At 72-96 hours post-treatment,
the mitochondrial membrane potential (MMP)
was assessed using the Elabscience
Mitochondrial Membrane Potential Assay Kit
(with JC-1), Cat. No: E-CK-A301, following
the manufacturer's instructions. For the
positive control, 10 mM CCCP was diluted

1000 times in the cell culture medium to
achieve a final concentration of 10 uM CCCP.
The cells were incubated with 10 uM CCCP
for 20 minutes. Other cells were collected
(5%10° - 1x10° cells), centrifuged at 300xg for
5 minutes, and the supernatant was discarded.
The cells were resuspended in 500 pL of JC-1
working solution and incubated at 37°C for 20
minutes. After incubation, the cells were
centrifuged at 300xg for 5 minutes, and the
supernatant was discarded. The cells were
washed once with pre-cooled 1xJC-1 assay
buffer (300%g, 5 minutes), and the supernatant
was discarded. The cells were resuspended in
an appropriate amount of pre-cooled 1xJC-1
assay buffer and analyzed by flow cytometry.

2.4.4. Assessment of Caspase-3 Activation
and Cytochrome c Release

HL-60 and THP-1 cells received treatment
with esculin at the established IC50
concentrations. 72-96 hours later, Caspase-3
activity was evaluated using the "BD
Pharmingen™  FITC Active Caspase-3
Apoptosis Kit" (Cat. No: 550480), adhering to
the provided guidelines. Additionally, to
assess the release of Cytochrome-C after 72
hours of treatment, the procedure outlined for
the "GMP FITC anti-Cytochrome ¢ Antibody"
(Cat. No: 260100) was employed. Leukemia
cells were collected (5x10° - 1x10¢ cells),
centrifuged at 300xg for 5 minutes, and the
supernatant was discarded. To the pellet, 0.5
ml of 4% PFA was added and incubated at
room temperature for 10 minutes. The cells
were centrifuged at 300xg for 5 minutes, and
the supernatant was discarded. To the pellet,
0.5 ml of 0.1% Triton X-100 permeabilizing
solution was added and incubated at room
temperature for 10 minutes. The cells were
centrifuged at 300xg for 5 minutes, and the
supernatant was discarded. The pellet was
resuspended in 200 ul of PBS. The cells were
then labeled with intracellular antibodies
(Caspase-3 and Cytochrome-C) according to
the manufacturer's manual (1:1000 dilution
ratio) and incubated in the dark at room
temperature for 20 minutes. Labeled cells
were analyzed by flow cytometry.
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2.5. Statistical Analysis

All data were statistically analyzed using one-
way ANOVA or a two-tailed Student’s t-test.
GraphPad Prism (version 8.0.1) software was
utilized for performing the statistical analyses
and plotting the graphs. Error bars represent
the standard error of the mean (SEM) from a
minimum of three independent experiments.
Statistical significance was defined as *p <
0.05, **p < 0.01, ***p < 0.001, and ****p <
0.0001.

3. Results

3.1. Evaluation of Cell
Growth in HL-60 Cells

Survival and

Figure 2 illustrates the dose-response curves
and half-maximal inhibitory concentration
(IC50) values for HL-60 and THP-1 cells
treated with esculin for 96 hours. In Figure
2A, the dose-response curve for HL-60 cells
shows a linear decrease in cell viability with
increasing esculin concentrations, resulting in
an IC50 value of 1873 uM. The trendline
equation, y = -0.0027x + 55.059, with an R?
value of 0.8624, indicates a strong negative
correlation between esculin dose and cell
viability. Similarly, Figure 2B presents the
dose-response curve for THP-1 cells,
demonstrating a similar linear decrease in
viability, but with a higher IC50 value of 2675
uM. The trendline equation, y = -0.0055x +
64.715, with an R? value of 0.9505, suggests
an even stronger negative correlation for
THP-1 cells compared to HL-60 cells.

These results highlight the cytotoxic effects of
esculin on both leukemia cell lines, with THP-
1 cells being more resistant to esculin
treatment than HL-60 cells. The IC50 values
calculated through nonlinear regression
analysis further indicate a statistically
significant difference in sensitivity between
the two cell lines. The strong R? values for
both cell lines reinforce the reliability of the
dose-response relationship, particularly in
THP-1 cells, which exhibit a more
pronounced correlation between esculin
concentration and viability reduction.

3.2. Esculin's Impact on Healthy PBMNC
Viability and Growth

Figure 3 shows that esculin significantly
reduces cell viability in leukemia cell lines
(HL-60 and THP-1) at their respective 1C50
values (¥*** p < 0.0001, *** p < 0.001),
while no toxic effects are observed in healthy
PBMNCs at the same concentrations. In fact,
PBMNC proliferation appears to increase
compared to the control group (p < 0.05).
These results suggest that esculin selectively
targets cancer cells, exerting cytotoxic effects
on leukemia cells without affecting the
viability of healthy cells. The statistical
significance of these findings, confirmed by
two-way ANOVA, further supports esculin’s
potential as a selective anticancer agent.

3.3. Evaluation of the Impact of Esculin on
Cancer Cell Proliferation and Viability

3.3.1. Assessment of Apoptosis in Cancer
Cells

Figure 4 demonstrates that esculin treatment
significantly reduces the percentage of viable
cells while increasing the percentages of pre-
apoptotic and post-apoptotic cells in both HL-
60 and THP-1 cell lines compared to the
untreated control. In Figure 4B, HL-60 cells
treated with 1873 uM esculin show a notable
increase in pre-apoptotic and post-apoptotic
cell populations (**** p < 0.0001, *** p <
0.001). Similarly, in Figure 4C, THP-1 cells
treated with 2675 uM esculin exhibit a
significant rise in apoptotic cells (**** p <
0.0001). These results provide strong evidence
that esculin effectively induces apoptosis in
both leukemia cell lines in a dose-dependent
manner.

The morphological changes accompanying
these apoptotic effects are further illustrated in
Figure 5. Figure 5A shows untreated HL-60
cells, which appear dense and healthy with no
signs of apoptosis. In contrast, Figure 5B
shows a significant decrease in cell density in
HL-60 cells treated with 1873 pM esculin,
indicating apoptosis. Similarly, Figure 5C
displays untreated THP-1 cells with typical
healthy morphology, while Figure 5D shows
a noticeable reduction in cell density in THP-1
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cells treated with 2675 pM esculin, further
supporting the occurrence of apoptotic death.

3.3.2. Evaluation of Leukemia Marker
Modulations Induced by Monoclonal
Antibodies

Figure 6 illustrates the significant reduction
in the expression of leukemia surface markers
CD34+, CD45+, and CD123+ in both HL-60
and THP-1 cells following esculin treatment.
In Figure 6A, for HL-60 cells, CD34+ (1.2 £
0.07) and CD33+ (0.2 + 0.02) expression
almost completely disappears post-treatment,
while CD45+ decreases significantly from
94.1 £ 0.8 to 79.8 = 1.6 (***p < 0.001) and
CD123+ drops from 96.5 + 4.2 to 23.3 = 6.3
(*¥***p < 0.0001). Figure 6B shows a similar
trend in THP-1 cells, where esculin treatment
causes a significant reduction in CD34+
(48.9%, p < 0.0001), CD45+ (82.77%, p <
0.0001), CD33+ (29.75%, p = 0.0002), and
CD123+ (32.4%, p < 0.0001). These
statistically significant reductions in marker
expression were confirmed using flow
cytometry and analyzed through repeated-
measures ANOVA.

3.3.3. Analysis of Mitochondrial Membrane
Potential (MMP) Dynamics

Figure 7 illustrates the MMP dynamics
following esculin treatment in both HL-60 and
THP-1 cells. In Figure 7A, HL-60 cells
treated with 1873 pM esculin show a
significantly lower percentage of JC-1 (+)
post-apoptotic cells compared to the untreated
and DMSO-treated groups (*p < 0.05),
indicating that esculin helps preserve MMP in
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these cells. No significant changes were
observed in pre-apoptotic cells. In contrast,
Figure 7B shows that in THP-1 cells treated
with 2675 uM esculin, there is a significant
increase in the percentage of JC-1 (+) post-
apoptotic cells and a decrease in JC-1 (+) pre-
apoptotic cells (***p < 0.0001), suggesting a
loss of MMP and progression to apoptosis.
These findings, analyzed using two-way
ANOVA, indicate that esculin exhibits
different effects on MMP dynamics in HL-60
and THP-1 cells, preserving MMP in the
former while inducing MMP loss in the latter.

3.3.4. Evaluation of Caspase-3 Activation
and Cytochrome-C Release

The analysis of Caspase-3 and Cytochrome-C
activation, as depicted in Figures 8 and 9,
further demonstrates the apoptotic effects of
esculin. In Figure 8A, HL-60 cells treated
with 1873 uM esculin show a slight reduction
in Caspase-3 positive cells, decreasing by 0.7-
fold compared to the untreated group. In
contrast, Figure 8B shows a significant 9-fold
increase in Caspase-3 positive cells in THP-1
cells treated with 2675 uM esculin. Similarly,
Figure 9A illustrates that Cytochrome-C
positive cells in HL-60 decrease by
approximately 1.5-fold after treatment, while
Figure 9B demonstrates a 3-fold increase in
Cytochrome-C positive cells in THP-1 cells
under the same conditions. These findings
indicate that esculin induces a much stronger
apoptotic response in THP-1 cells compared
to HL-60 cells. The statistical significance of
these results was confirmed using one-way
ANOVA, with data obtained from ELISA and
flow cytometric assays.

y=-0,0035% + 64,715
R?=0,9505

2000 3000
Esculin Doses ( pM

4000 5000

Figure 2. Dose-response curve and half maximal inhibitory concentration (IC50) values in A) HL-60 (IC50:1873
uM), B) THP-1 (IC50: 2675 uM) Cells after 96 hours of treatment.
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Figure 4. Analysis of apoptosis following esculin treatment in HL-60 and THP-1 cells. A) Flow cytometry plots
illustrating apoptosis in HL-60 and THP-1 cells, B) Quantification of apoptosis in HL-60 cells, C) Quantification of
apoptosis in THP-1 cells. The data indicate that esculin treatment significantly reduces the percentage of viable cells
and increases the percentage of pre and post apoptotic cells in both cell lines compared to the control. Statistical
significance is denoted as follows: untreated (UNT), **** p < (0.0001, *** p < 0.001, ** p < 0.01, and * p < 0.05.
Error bars represent the standard error of the mean (SEM).
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Figure 5. Microscopic images of HL-60 and THP-1 cells under different esculin treatments (10X, % 39 zoom) A)
Untreated HL-60 cells showing dense and healthy morphology with no signs of apoptosis, B) HL-60 cells treated
with 1873 puM esculin, C) Untreated THP-1 cells with dense and healthy morphology, D) THP-1 cells treated with
2675 uM esculin. Images were captured using the ZEISS microscopy system with the ZEN 3.4 (Blue Edition)

software application.

A) B)
Leukemia Surface Marker Analysis Leukemia Surface Marker Analysis
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Figure 6. Evaluation of leukemia surface markers in HL-60 and THP-1 cells pre- and post-esculin treatment. The bar
charts depict the percentage of A) HL-60 and, B) THP-1 cells expressing various surface markers (CD34+, CD45+,
CD33+, and CD123+) before and after esculin treatment (***p < 0.001 and ****p < 0.0001).

940



A B)
MMP Analysis After Treatment

1001 - v
) m DUSO 100 H

% HL-60 Cells
% THP-1 Cells

JC-1 +(Post apoplosis) JC-1 +(Pre apoptosis)

. CCCP+ 80 w
- T 6
I 2
20
0

JC-1 +{Post apoplosis) JC-1 +(Pre apoptosis)

MMP Analysis After Treatment

- UNT
= DMSO
. CCCP+
- 2675 M
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Figure 8. Caspase-3 Analysis After Treatment with Esculin in A) HL60, B) THP-1 Cells (Untreated (UNT)).
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Figure 9. Ctyochrome-C Analysis After Treatment with Esculin in A) HL60, B) THP-1 Cells (Untreated (UNT)).

4. Discussion

Various studies have demonstrated that
esculin inhibits proliferation and induces
apoptosis in human cancer cells, positioning it
as a promising chemotherapeutic agent. (4)

showed that esculin inhibits the proliferation
of triple-negative breast cancer cells (MDA-
MB-231) by targeting the p53 signaling
pathway. (12) similarly reported that esculetin,
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a compound related to esculin, inhibited the
proliferation of TMT-081 rat breast tumor
cells in a concentration-dependent manner.
Moreover, combinations of coumarins,
including esculin, with other anticancer agents
have shown potential in enhancing efficacy
against cancer cells (2). Specifically, esculin
and its oligomeric fractions have been
observed to inhibit proliferation, adhesion,
and migration, all key processes in tumor
metastasis, in glioblastoma cells (U87) (3).

These findings align with our results, where
esculin significantly reduced cell viability in
leukemia cell lines (HL-60 and THP-1) at
specific IC50 doses while exhibiting no
significant toxicity to healthy PBMNCs.
PBMNC proliferation increased compared to
the control group. This suggests that esculin
exerts cytotoxic effects on leukemia cells
while sparing healthy cells, reinforcing its
potential as a selective anticancer agent.

Our study shows that esculin induces
apoptosis in both leukemia cell lines, as
evidenced by a significant reduction in viable
cells and an increase in both pre-apoptotic and
post-apoptotic cells. Apoptosis, a crucial
biological process for maintaining tissue
homeostasis and eliminating damaged cells, is
a key target in cancer therapy (18). Coumarin
derivatives, including esculin, exhibit various
antitumor mechanisms, such as inhibiting
kinases, affecting cell cycle phases, and
inducing apoptosis in cancer cells (19). These
mechanisms  involve interactions  with
signaling pathways that regulate apoptosis
(20).

Our findings regarding the apoptotic effect of
esculin are consistent with those from Rubio
et al. (2017), where esculetin induced
apoptosis in NB4 human leukemia cells
through ROS modulation (21). While we
primarily observed mitochondrial apoptotic

pathways involving Caspase-3 and
Cytochrome-C activation, Rubio et al.
demonstrated  that  esculetin  enhanced

apoptosis by regulating ROS levels, indicating
a different yet complementary mechanism of
action. This highlights the versatility of
esculin and its derivatives in triggering
apoptosis  through  multiple  pathways

depending on the experimental conditions and
cell type.

Additionally, Wang et al. found that esculetin
could induce both apoptosis and autophagy in
HL-60 cells via GO/G1 phase cell cycle arrest
and downregulation of Cyclin D1 and D3
(22). While our study focused on apoptosis,
these findings suggest that esculin may have
broader effects on cell cycle regulation, which
warrants further investigation. Exploring
whether esculin also induces autophagy in
HL-60 and THP-1 cells could provide deeper
insights into its antitumor mechanisms.

Our study is the first to demonstrate that
esculin affects the expression of certain
surface markers in leukemia cells. In HL-60
cells, CD34+ and CD33+ expression nearly
disappeared  after  esculin  treatment,
suggesting an effect on stem cell properties
and myeloid differentiation. Additionally, the
reduction in CD45+ and CD123+ markers in
both cell lines indicates that esculin
suppresses the proliferation capacity of
leukemia cells. These results suggest that
esculin could be a promising agent in
leukemia treatment, paving the way for novel
therapeutic strategies.

Loss of mitochondrial membrane potential
(MMP) is often an early indicator of apoptotic
cell death. In THP-1 cells, esculin treatment
resulted in a strong pro-apoptotic effect, as
observed by increased Caspase-3 and
Cytochrome-C activity. However, no changes
were observed in the MMP of pre-apoptotic
cells, suggesting that esculin may induce
apoptosis through mitochondrial-independent
pathways. This observation contrasts with the

findings of Rubio et al., where ROS
modulation played a significant role in
esculetin-induced  apoptosis  (21).  This

difference may be due to variations in the
experimental conditions, such as the type of
oxidative stress or cell line used, suggesting
that esculin's apoptotic effects may be
context-dependent.

Furthermore, while our study observed IC50
values of 1873 uM for HL-60 cells and 2675
puM for THP-1 cells, Wang et al. reported
significantly lower IC50 values (20 uM) for
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esculetin  in  HL-60 cells (22). This
discrepancy could be attributed to differences
in treatment durations or cell line sensitivities,
highlighting the need for standardized
protocols when evaluating the cytotoxicity of
coumarin derivatives.

In conclusion, this study demonstrates that
esculin has significant potential as a selective
anticancer agent, particularly in targeting
leukemia cells through apoptotic pathways.
Esculin significantly reduced cell viability in
HL-60 and THP-1 cells while sparing healthy
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Research Article / Arastirma Makalesi
Doksorubusin Kaynakli Kardiyotoksisite Modelinde insiilin Benzeri Biiyiime Faktériiniin

(IGF-1) Etkisinin Arastirilmasi
Cardioprotective Effects of Insulin-Like Growth Factor (Igf-1) in A Rat Model of Myocarditis

1Erim; Yiicel, “Miinevver Nazlican Zengin, 30zlem Ozmen, ’Osman Ciftci

IServergazi Devlet Hastanesi, Denizli, Tiirkiye
pamukkale Universitesi Tip Fakiiltesi Tibbi Farmakoloji Anabilim Dali, Denizli, Tiirkiye
*Mehmet Akif Ersoy Universitesi, Veteriner Patoloji Anabilim Dali, Burdur, Tiirkiye

Abstract: : Doxorubicin is widely used in the treatment of various solid tumors. Despite its potent antineoplastic activity,
doxorubicin's use is limited due to its cardiotoxic effects. This study aimed to evaluate the protective role of insulin-like growth
factor (IGF)-1 in doxorobusin-induced cardiotoxicity. Thirty-two rats were divided into 4 groups: Control, Doxorubicin (4
mg/kg/week), IGF-1 (1 pg /kg every 2 days), doxorubicin (4 mg/kg/week)+ IGF-1 (1 pg /kg every 2 days). Doxorubicin and IGF-1
were administered intraperitoneally. After four weeks of drug administration, heart and blood samples were taken under anesthesia.
In biochemical analyses, CK-MB and Troponin-1 levels were measured in blood serum. TAS, TOS, TNF-a, and IL-6 levels in heart
tissue were measured by ELISA method. iNOS, HIF-1a, SERCA2a, LC3, Beclin-1 and SQSTM1 mRNA expression levels were
analyzed by RT-PCR. Histological and immunochistochemical (Caspase-3 and ICAM-1) analyses were performed. Doxorubicin
decreased heart rate, tail blood pressure and increased serum CK-MB and Troponin-1 levels. Doxorubicin shifted the total
antioxidant/oxidant balance in favor of oxidants in heart tissue and caused an increase in TNF-a and IL-6 cytokine levels.
Doxorubicin increased HIF-1a, SERCA2a, LC3, Beclin-1 and SQSTM1 mRNA expression levels in heart tissue. It caused
histological damage and severe Caspase-3 and ICAM-1 expressions in rat heart tissue. Co-administration with IGF-1 reduced the
toxic effects of doxorubicin. It was concluded that IGF-1 could improve doxorubicin-induced cardiotoxicity through antioxidant,
anti-inflammatory and antiapoptotic effects.

Keywords: Doxorubicin, IGF-1, Myocarditis, Oxidative Damage,

Ozet: Doksorubisin, cesitli kati tiimorlerin tedavisinde yaygm olarak kullamimaktadir. Doksorubisin giiclii antineoplastik
aktivitesine ragmen kardiyotoksik etkisi nedeniyle kullanimi sinirlidir. Bu ¢alismada doksorobusin kaynakli kardiyotoksisitede
insiilin benzeri biiyiime faktoriinii (IGF)-1 koruyucu roliinii degerlendirilmesi amaglandi. Otuz iki adet sican 4 gruba ayrildi:
Kontrol, Doksorubisin (4 mg/kg/hafta), IGF-1 (2 giinde bir 1 pg /kg), doksorubisin (4 mg/kg/hafta)+ IGF-1 (2 giinde bir 1 pg
/kg).Doksorubisin ve IGF-1 intraperitoneal olarak uygulandi. Dért hafta siiren ilag uygulamalarinin ardinda anestezi altinda kalp ve
kan ornekleri alindi. Biyokimyasal analizlerde kan serumundan CK-MB ve Troponin-1 seviyeleri dl¢iildii. Kalp dokusunda TAS,
TOS, TNF-a, ve IL-6 diizeyleri ELISA yontemiyle olgiildii. iNOS, HIF-1a, SERCAZ2a, LC3, Beclin-1 ve SQSTM1 mRNA
ekpresyon diizeyleri RT-PCR ile analiz edildi. Histolojik ve immiinohistokimyasal (Kaspaz-3 ve ICAM-1) analizler yapildi.
Doksorubisin kalp hizint azaltirken kuyruk kan basincini diisiirdii ve serum CK-MB ve Troponin-1 seviyelerini artirdi. Doksorubisin
kalp dokusunda total antioksidan/oksidan dengeyi oksidan lehine gevirdi ve TNF-a ve IL-6 sitokin seviyelerinde artisa neden oldu.
Doksorobusin kalp dokusunda HIF-1a, SERCAZ2a, LC3, Beclin-1 ve SQSTM1 mRNA ekpresyon diizeylerini artirdi. Sigan kalp
dokusunda histolojik hasara ve siddetli Kaspaz-3 ve ICAM-1 ekpresyonlarma neden oldu. IGF-1" ile birlikte uygulanmasi
doksorubisin  toksik etkilerini azaltti. IGF-1’in antioksidan, antiinflamatuar ve antiapoptotik etkilerle doksorubisin kaynakl
kardiyotoksisiteyi iyilestirebilecegini sonucuna ulasild.
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1. Giris

Doksorubisin (DOX) kati tiimérler, 16semi,
yumusak doku sarkomu, meme kanseri,
akcigerin kiiciik hiicreli karsinomu ve 6zofagus
karsinomlar1 gibi bircok kanser tiirlinde
oldukga etkili bir ilagtir ve kanser tedavisinde
uzun yillardir kullanilmaktadir (1)
Doksorubisin ~ serbest radikal iretimini
indiikleyerek mitokondriyal DNA hasarina
bagli apoptotik hiicre Sliimiinii de indiikler ve
genis spektrumlu antineoplastik aktivitesine
ragmen kalp dokularina spesifik toksisiteleri
nedeniyle klinik kullanimi  smirhdir  (2).
Literatiirde kiimiilatif doksorobusin
uygulamasina baglh konjestif kalp yetmezligi,
kardiyomiyopati  ve  elektrokardiyografik
degisiklikler  bildirilmistir  (3,4). Dox'un
kardiyotoksik etkileri i¢in 6ne siiriilen olasi
mekanizmalar arasinda serbest radikaller yer
alir. Kalp diger organlara kiyasla daha yiiksek
oksijen tiiketimine sahiptir (5). Buna baglh
artan oksidatif stres, serbest radikallerin
saliniminin azalmasi ve endojen antioksidan
eksikliklerinin Dox kaynakli kardiyomiyopati
ve kalp yetmezliginde dnemli bir rol oynadigi
ileri stirilmiistiir (6).

Son yillarda Dox'un neden  oldugu
kardiyotoksisiteye karsi koruyucu bir strateji
olarak bircok bilesik kulllanildig1 gosterilmistir
(7). Insiilin benzeri biiyiime faktorii-I (IGF-I),
bliyiime hormonu  uyarimina yanit olarak
farkli  dokularda iretilen bir anabolik
hormondur ve antioksidatif, anti-inflamatuvar,
antifibrojenik ve anti-apoptotik o6zelliklere
sahiptir (8). IGF-1 kardiyovaskiiler sistemde
kardiyak homeostaz ve vaskiiler damar direnci
iizerindeki etkilerinden dolay1 kardiyoprotektif
olarak kullanilabilir (9). Oksidatif hasarla
iligkili ~ kardiyomiyopatlerde = miyokardiyal
apoptoz olusabilir. IGF-1, kardiyomiyositlerde
apoptozu Onler ve ayrica vazodilatator etkisi ile
myokardial fonksiyonlar1 korur (10,11).

Mevcut ¢alismada doksorubusin ile indiiklenen
kardiyomyopati modelinde, IGF-1’in
kardiyotoksite iizerindeki etkilerinin
arastirilmasi amaglandi.

2. Gerec ve Yontemler

Bu c¢alismada 250-300g agirhiginda erkek
Wistar albino si¢an kullanildi. Pamukkale
Universitesi deneysel cerrahi uygulama ve
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arastirma  merkezinde  standart  bakim
kosullarinda barindirildi  (22+1°C  sicaklik,
%50+5 nem, karanlik-aydinlik dongiisii).
Ticari pelet yem ve su ad libitum beslendi.

Etik Kurul

Tiim deneysel islemler Pamukkale Universitesi
Hayvan Deneyleri Yerel Etik Kurulu onay1
(PAUHDEK-2021/15) alindiktan sonra
Laboratuvar Hayvanlarinin Bakim ve Kullanim
Kilavuzuna uygun olarak gergeklestirildi.

Deneysel Uygulamalar

Calismada 32 adet hayvan kullanildi ve her
grupta 8 deney hayvani olacak sekilde 4 gruba
ayrildi. Kontrol grubuna giin asir1 serum
fizyolojik (SF) intraperitoneal yolla uygulandi.
Doksorubusin (Dox) grubuna doksorubusin
4mg/kg/hafta dozunda intraperitoneal yolla
uygulandi. IGF-1 grubuna IGF-1
intraperitoneal yolla 1 pg /kg dozunda giin
asirt uygulandi. Dox + IGF-1 grubuna
doksorubusin (4mg/kg/hafta) ve IGF-1 (1 pg
/kg) olarak uygulandi. Dort haftalik deney
protokoliiniin bitimini takiben ketamin ksilazin
anestezisi altinda doku ve kan 6rnekleri alindu.
Kan orneklerinden serum elde edildi. Elde
edilen serum ornekleri CK-MB ve Troponin
seviyelerini belirlemek igin kullanildi. Kalp
dokusundan alinan fraksiyonlar biyokimyasal
analiz i¢in (-20 °C)'de saklandi. Diger
fraksiyonlarin geri kalani
immiinohistokimyasal ve patolojik analizler
icin %10 tamponlu formaldehitte sabitlendi.

Kuyruk Kan Basincimin Olgiimii

Son ilag uygulamasindan sonra kuyruk kan
basinglar tail cuff yontemiyle (Commat may
nibp 200-A) kuyruk arterlerinden olgiildii.
Manset sisirilip belli bir basing saglandiktan
sontra  kan  akiminin  kesilip  yeniden
baslamasiyla sistolik ve ve diyastolik kan
basinci ol¢iildii ve her ikisinin ortalamasi
ortalama kan basmci olarak verildi ve kan
basinct Olgliimii  sirasinda meydana gelen
arteryal basin¢ dalgalanmalar1 Commat may
nibp 200-A analiz ederek kalp atim hizim
belirlendi (Biopac student lab PRO).
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Serum Troponin I ve CK-MB seviyelerinin
analizi

Troponin I ve CK-MB serumdan serumundan
spektrofotometrik yontemle oleiildii
(Beckman-Coulter AU5800).

Proinflamatuar sitokinlerin
hasar belirteclerinin analizi

ve Oksidatif

Kalp dokusu doku homojenizatorii (Bullet
Blender) ile homojenize edilerek kalp
dokusunda IL-6 (Cat.No EO0135Ra) ve TNF-a
(Cat.No E0764Ra) seviyeleri ticari olarak satin
alman ELISA kit protokoliine gore yapildi.
Kalp dokusunda total antioksidan seviyelerini
(TAS) ve total oksidan (TOS) seviyelerini
belirlemek icin ticari olarak alinan ELISA kit

(Relassay Diagnostic) kullanildi. Oksidatif
stres indeksi (OSI) ‘TOS (umol H202
equivalent/L) / TAS  (umol  Trolox

equivalent/L) x 100° formiili kullanilarak
hesaplandi.

Gen Ekspresyonlarinin Analizleri

Gen ekspresyon analizi i¢in dokulardan total
RNA izolasyonu (BioBasic, One Step RNA
Reagent) gergeklestirildi. Nanodrop  (ND-
1000) spektrofotometre kullanilarak RNA
miktar tayini ve saflign ile Olgiildii. cDNA
sentezi, ticari olarak satin alinan kit (OneScript
Plus, abm) protokoliine gore gerceklestirildi.
qPCR MasterMix kiti araciligryla (BlasTaq 2X
gPCR MasterMix, abm) reaksiyon kosullar
saglandi ve StepOnePlus Real-Time PCR
(Applied Biosystems) ile amplifiye edildi.
Primer sekanslari tablo’ 1 verdildi.

Histopatolojik Analiz

Alman kalp oOrnekleri %10’luk ndtral
formaldehit soliisyonu i¢inde tespit edildi.
Rutin doku takibi yapildi. (Leica ASP300S;
Leica Microsystem, Nussloch, Almanya). Daha
sonra parafin bloklara gomiildii. Her bloktan 5
pum kalinliginda kesitler alindi. Histopatolojik
inceleme igin preparatlar hematoksilen-eozin
(HE) ile boyandi ve 1s1k mikroskobunda
(Olympus  CX21) incelendi.  Yangisal
reaksiyonun siddet ve derecesi mikroskobik
bulgulara gore lezyon yok (0), Hafif hiperemi
ve Odem, endotellerde hafif hipertrofi (1),
Belirgin hiperemi, 6édem mikrokanamalar (2),
Myoardial hiicrelerde dejenerasyon, yangisal
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hiicre infiltrasyonlari, fibrozis (3) seklinde
skorlandi. Morfometrik analizler ve
microfotografi i¢in Database Manual Cell Sens
Life Science Imaging Software System
(Olympus Co., Tokyo, Japan) kullanildi.

Immiinohistokimyasal Analiz

Histopatolojik inceleme i¢in kesitler alinirken
farkli iki seri kesit immunohistokimyasal
degerlendirme i¢cin alindi.  Poli-L-lizinli
lamlara aktarildi. Kesitler ICAM-1 (ICAM-1
(M/K-2):sc-18864, 1/100 diliisyon) Santa cruz
(Texas, USA) ve Kaspaz-3 (Anti-caspase-3
Antibody (E-8): sc-7272) ekspresyonlarinin
degerlendirilmesi  i¢in  streptavidin-biyotin
kompleks peroksidaz yontemine gore boyandi.
Kromojen olarak 3-3' diaminobenzidin (DAB)
kullanilds. Immiinohistokimyasal
reaksiyonunun siddetine gore skorlama yapild;
(0) = negatif, (1) = fokal hafif boyanma, (2) =
yaygin hafif boyama, (3) = yaygin siddetli
boyama olarak belirlendi. Degerlendirme igin
her boliimde 40X objektif biiyiitme altinda 10
farkli alan incelendi. Morfometrik analizler ve
mikrofotografi Database Manual Cell Sens
Life Science Imaging Software System
(Olympus Co., Tokyo, Japonya) kullanilarak
yapildi.

Istatistiksel Analiz

Verilerin istatistiksel analizinde SPSS (25.

versiyon) paket programinda Two-way
ANOVA ve post-hoc Bonferroni testi
kullanildi. RT-PCR gen ekpresyon

degisiklikleri 2-AACT yontemi ile Gene Globe
(RT? Profiler™ PCR Array Data Analysis)
programi aracilifiyla yapildi. Histopatolojik
skorlarin  degerlendirilmesinde SPSS  (22.
versiyon) programi araciligiyla Duncan testi
kullanildi. ~ Veriler ortalama+SEM  olarak
sunuldu ve p< 0.05 olarak kabul edildi.

3. Bulgular
Kuyruk Kan Baswinct Bulgular

4 haftalik deney sonucunda ortalama kan
basinct ve kalp atim hiz1 tablo 2 ‘de verilmistir.
Doksorubisin grubunda kontrol ve IGF-1
grubuna goére kuyruk kan basinci anlamli
diizeyde azalirken (p < 0.001) ve kalp atim hiz1
anlamli diizeyde arttig1 belirlendi (p < 0.001).
Doksorubisin ve IGF-1 birlikte uygulandiginda



Osmangazi Tip Dergisi, 2024

doksorubisin grubuna gbre ortalama kan
basinci ve kalp atim hiz1 azaldi, kontol grubu
seviyelerine yaklasti (p < 0.03).

Biyokimya Bulgular:

Doksorubusin grubunda kontrol grubuna gore
serum CK-MB ve Troponin-I seviyeleri
anlamli  diizeyde artt (p < 0.001).
Doksorubisin ve IGF-1 birlikte uygulandiginda
doksorubisin grubuna gore Serum CK-MB (p <
0.002) wve Troponin-I seviyeleri anlamli
diizeyde olarak azaldi (p < 0.001). Serum CK-
MB ve troponin [ seviyeleri tablo 3’ de
verilmistir.

Proinflamatuar sitokinlerin ve Oksidatif
hasar belirteclerinin analiz bulgular

Kalp dokusunda proinflamatuar sitokin
seviyeleri (TNF-a ve IL-6) Sekil 1° de verildi.

TNF-a ve IL-6 seviyeleri doksorubisin
grubunda kontrol grubuna gore anlamli
diizeyde artti. Dox +IGF-1 grubunda

doksorubusin grubuna goére TNF-a ve IL-6
seviyeleri anlamli diizeyde azaldi (p < 0.05).
Kontrol grubuna gore doksorubisin grubunda
TAS seviyeleri anlamli diizeyde azalirken TOS
seviyeleri ise anlamli diizeyde artti ve buna
bagli olarak OSI bu grupta arttt (p<0.05).
Doksorubisin ve IGF-1 birlikte uygulandiginda
doksorubisin grubuna gore TOS seviyeleri
anlamli diizeyde azalirken TAS seviyeleri
anlamli diizeyde artti ve OSI kontrol grubu
seviyelerine yaklasti (p<0.05). Kalp dokusunda
TAS, TOS ve OSI seviyelerindeki degisiklikler
Sekil 2’de verildi.

RT-PCR Gen Ekspresyonu Analizleri

.
DOX 1GE-1 DOX + 1GF-1

TNF-a (ng/L)

16

Doksorubisin grubunda kontrol grubuna gore
SQSTM1, Beclin-l ve LC3 mRNA
ekspresyonlar1 artti. Doksorubisin ve IGF-1
birlikte uygulandiginda SQSTM1, Beclin-1 ve
LC3 mRNA ekspresyonlar1 azaldi (p<0.05).

SQSTM1, Beclin-l ve LC3 mRNA
ekspresyonlart  sekil 3°te verildi. Ayrica
Doksorubisin  uygulanan  grupta  kontrol

grubuna kiyasla HIF-1a, SERCA2a mRNA
ekspresyonlar1  artarken iINOS  mRNA
ekpresyonu azald1 (p<0.005). Doksorubisin ve
IGF-1 birlikte uygulanan grupta kontrole gore
HIF-1a ve mRNA ekspresyonu artt1 (p<0.005).
iNOS ve SERCA2a mRNA cekspresyonlari
seviyesine kontrole yaklasti. HIF-la, iNOS,
SERCA2a mRNA ekspresyon degisiklikleri
Sekil 4 -5’ de verildi.

Histopatolojik Bulgular

Kontrol ve IGF-1 gruplarinda normal doku
histolojisi izlendi. Doksorubisin uygulanan
grupta kalp dokularinda inflamatuar hiicre
infiltrasyonlari, 6dem, siddetli hiperemi ve
kanamalar belirlendi. IGF-1 tedavisiyle kalp
dokularinda histopatolojik degisikler azaldi
(Tablo 4 ve Sekil 6).

Immiinohistokimyasal Bulgular

Doksorubisin uygulanan grubunda Kaspaz-3
ve ICAM-1 ekspresyonlarinda artis gozlendi.
IGF-1 uygulamasi, Kaspaz-3, ICAM-1
ekspresyonlarini azaltti. Kaspaz-3 ve ICAM-1

eskpresyonlar1 yogun olarak miyokardiyal
hiicrelerde goriildii (Sekil 7-8).
immunohistokimyasal ~ skorlarn istatistik

analizi Tablo 5 ve Tablo 6’da verildi.

Sekil 1. Kalp dokusunda TNF-a ve IL-6 seviyeleri Veriler ortalama + S.E.M olarak ifade edildi. Siitunlar tizerindeki harfler
gruplar arasindaki istatistiksel anlamlilig1 gostermektedir (a: Kontrol grubuna gore ve b: Dox grubuna gore; p < 0.05).
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TOS (umol /1)
os1

DOX  IGF1  DOX+IGF Kool DON  IGE1  DOX+IGF

Keatrol  DOX  IGF1 DOX+IGF1

Sekil 2. Kalp dokusunda total antioksidan, total oksidan seviyeleri ve oksidatif stres indeksi

Veriler ortalama + S.E.M olarak ifade edildi. Siitunlar {izerindeki harfler gruplar arasindaki istatistiksel anlamlilig1
gostermektedir (a: Kontrol grubuna gore ve b: Dox grubuna gore; p < 0.05).

LC3 (Kat Degisimi)

Beclin-1 (Kat Deftisimi)
SQSTMI (Kat Degisimi)

]

- o

Kestrol  DOX  IGF1 DOX+IGF Kersl  DOX  IGF4  DOX+IGFL

Koatrol  DOX  IGF1  DOX+IGF

Sekil 3. Kalp dokularinda Beclin-1, SQSTM1 ve LC3 gen ekspresyon degisimleri (Fold change)

£ g
w20 7 2w
k3 &
8 &
g =
- 2
s <
< e £ w0
& z
=l £
00 00
Koatrol  DOX IGF-1 DOX +IGF-1 Kontrol  DOX 1GF1 DOX+IGF-1

Sekil 4. Kalp dokularinda HIF-1a ve iNOS gen ekspresyon degisimleri (Fold change)

SERCA2a (Kat Degisim)

Kontrol DOX IGF-1 DOX + 1GF-1

Sekil 5. Kalp dokularinda SERCA2a gen ekspresyon degisimleri (Fold change)
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Sekil 6. Kalp dokusu (A) Kontrol grubunda normal doku histolojisi. (B) Dox grubundan bir siganda kalpte siddetli 6dem (ok
basi), mikrohemorajiler (ince ok) ve hafif inflamatuar hiicre infiltrasyonlar1 (kalin ok). (C) Dox+ IGF-1 grubunda
mikroskobik bulgularda belirgin iyilesme. (D) IGF-1 grubunda normal kalp histolojik goriiniimii (HE, barlar=50um).

Sekil 7. Kalp dokusu Kaspaz-3’in immiinohistokimyasal bulgular1 (A) Kontrol grubunda negatif ekspresyon. (B) Dox
grubundaki miyokardiyal hiicrelerde belirgin ekspresyon (oklar). (C) Dox+ IGF-1 grubunda azalan ekspresyon (ok). (D) IGF-
1 grubunda negatif ekspresyon (Streptavidin biotin peroksidaz yontemi, barlar=50um).

Sekil 8. Kalp dokusu ICAM-1’in immiinohistokimyasal bulgular1

(A) Kontrol grubunda negatif ekspresyon. (B) Dox grubunda orta diizeyde ekspresyon. (C) Dox+ IGF-1 grubunda
miyokardiyal hiicrelerde (ok) azalmis ekspresyon. (D) IGF-1 grubunda negatif ekspresyon (Streptavidin biotin peroksidaz
yontemi, barlar=50pum).
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4. Tartisma

Doksorubusin kanser tevasinde yaygin olarak
kullanilmaktadir fakat kemoterapi sonrasinda
kardiyotoksik ~ yan  etkileri  kullanimin
sinirlandirmaktadir (12). Doksorubisin
kaynakli kardiyak hasarin oksdiatif stres ve
apoptoz kaynakli oldugu bilinmektedir (13).
Yapilan caligmalarda doksorubisin kaynakli
kardiyotoksisitenin Onlemesinde cesitli
antioksidan bilesikler denenmistir (14,15).
IGF-1 hemen hemen tiim dokular tarafindan
sentezlenen etkili antioksidan, anti-apoptotik
ve anti-inflamatuar etkilere sahiptir. Ayrica
hiicre  biiylimesini ve farklilasmasinda,
kardiyak fonksiyonlarin korunmasinda énemli
bir role sahiptir. Daha oOnceki calismalarda
miyokardiyal iskemi, diyabet, multiple
skleroz, romatoid artrit, ve inflamatuar
bagirsak hastaliklarinin deneysel modellerinde
etkisi degerlendirilmistir (16,17). Mevcut
calismada  siganlarda  doksorubisin  ile
indiiklenen myokardit modelinde IGF-1 ‘in
etkisinin degerlendirilmesi amaclandi.

Doksorubusinin kardiyak yan etkileri arasinda
aritmi, kan basinci degisikleri sol ventrikiil
bozuklugu ve kardiyomiyopati gibi etkiler de
goriilebilir (18,19). Weinstein ve ark. yaptigi
calismada doksorubusinin sol ventrikiiliin
kasilma fonsiyonunda ve kalp atim hizinda
azalmaya yol actigim bildirmislerdir (20).

IGF-1 kalpte kalsiyum gecisini artirarak
pozitif  inotropik  etki  olusturur  ve
kardiyomyositlerde antiapoptotik etki

gosterebilecegi bildirilmistir (21). Bagka bir
calismada IGF-1 ‘in iskemik kalp hastalarinda
kan basinci tizerinde olumlu etkiler yaptigi
gosterilmistir  (22). Mevcut  ¢aligmada
doksorubisin kan basimcint ve kalp atim
hizin1 azalttig1 gosterildi. Bunun yaninda IGF-
1 uygulmasinin bu degisikleri azaltarak
kardiyak yan etkileri azaltabilecegi gosterildi.
Miyokardiyal = hasarlarda CK-MB  ve
Troponin-I enzim seviyeleri artar (23).
Nitekim doksorubusin kaynakli myokardiyal
hasar caligmalarinda CK-MB ve Troponin-I
seviyelerinin  arttigt  bildirilmistir  (24).
Literatiire benzer sekilde mevcut calismada da
doksorubisin serum CK-MB ve Troponin-I
seviyelerini artirdi. IGF-1 uygulmasiyla
beraber CK-MB ve Troponin-I seviyelerinde
azaldi.

IL-6, IL-1B, TNF-a ve IFN-y inflamatuar
sitokinler olup cesitli inflamatuar durumlarda
seviyleri artar (26). Daha onceki ¢alismalarda
doksorubisin myokardiyal hasarda TNF-a ve
IL-6 seviyeleri arttirdigini bildirildi (27,28).
Bu calismada kalp dokusunda Doksorobusin
grubunda TNF-a ve IL-6 seviyelerinin artig
ve IGF-1 uygulamasiyla artan TNF-a ve IL-6
seviyelerinin azaldig1 gézlendi. Doksorubisin
myokardiyal hiicrelerde olusturdugu hasar,
topoizomeraz-Il enzim inhibisyonu bagl
reaktif oksijen tiirlerinin (ROS) birikmesiyle
iligkilidir ve ROS iriinleri myokardiyal
hiicrelerde oksidatif hasara ve apoptoza yol
acar (29). Doksorubusinin oksidatif hasar
araciligiyla kardiyotoksik etkileri olusturdugu
yapilan bir¢ok calismada bildirilmistir (5-7).

Ote yandan IGF-1’in bircok dokuda
antioksidan enzim seviyelerini arttirarak
oksidatif hasar1 ve mitokondriyal

disfonksiyonu iyilestirdigi gosterilmistir (30).
Nitekim literatiire benzer sekilde mevcut
calisgmada doksorubisin total antioksidan
seviyelerini azaltarak oksidatif hasara yol agti.
Bunun yaninda IGF-1 uygulamasi ile total
antioksidan seviyelerini artirarak oksidatif
hasar1 azaltt1.

Doksorubusin aracili myokardiyal hasarda
iNOS ekspresyonunun kalbin kasilma giicii ile
iligkili oldugu gosterilmistir (31). Wang ve
ark. myokardiyal iskemi ve reperflizyon
hasarinda iNOS’un ekspresyonunun arttigini
ve sonraki giinlerde ise azaldigi bildirmistir
(32). Literatiire benzer sekilde iNOS
ekspresyonu doksorubisin uygulanan
gruplarda siddetli hasara bagli olarak azaldi.
HIF-1a iskemi ve oksidatif hasara karsi
hipoksik kosullarda eksprese edilir (33). HIF-
la  ekspresyonun ROS’larin  iiretimini
azaltabilir. HIF-1oo  kaspaz-3 aracili apoptozu
indiikleyebilecegi gibi Beclin 1 aracili hiicre
sag kalimin1 indiikleyebilir (34). Bu ¢alismada
doksorubisin ve IGF-1 birlikte verildiginde
HIF-1a ekspresyonu arttigi belirlendi. Bu
artisin otofaji aracili mitokondriyal hasarin
ortadan kaldirilmasiyla iliskili olabilecegi
diistiniilmektedir. Bunun yaninda
doksorubisinin Beclin-1, SQSTM1 ve LC3
ekspresyonlarmi  artirarak  s6z  konusu
kardiyak hasara otofajinin de eslik ettigi
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gozlendi ve IGF-1 uygulmasiyla Beclin-1,
SQSTM1 ve LC3 ekspresyonlart azaldi.
Nitekim sonuglarimiza benzer sekilde sepsis
kaynakli kardiyak disfonksiyonda da Beclin-
1, SQSTM1 ve LC3 gen ekspresyonlarinin
arttig1 bildirilmistir (35).

Kardiyak kontraktilitenin modiilasyonunda
kalsiyum ve SERCA2a proteinleri yer alir.
SERCA2a sitozolden sarkoplazmik
retikuluma kalsiyum gecisinden sorumludur
ve kalbin kontraktilitesinde 6nemli bir yere
sahiptir (36). Yapilan caligmada
doksorubisinin SERCA2a  ekspresyonunu
artirdigs. =~ ve  bunun  yaninda  IGF-1
uygulamasinin  SERCA2a  ekspresyonunu
azalttig1 belirlendi.

IGF-1’in  hiicre i¢i kalsiyum seviyesini
arttirarak kalbin kasilma giiclinii arttirdig
daha onceki calismalarda bildirilmistir (37).
Nitekim mevcut g¢alismada da IGF-1 ‘in
kalsiyum  seviyelerini  artirarak  kalp
kontraktilitesini etkiledigi sGylenebilir

Daha oOnceki c¢alismalarda doksorubisinin
kardiyomiyositlerde karyoreksis ve karyolizis
konjesyon, intermiyokardiyal vakuolizasyon
ve  O0dem, pargalanmig  miyofibriller,
kardiyomiyosit nekrozu gibi histopatolojik
degisikliklere yol agtig1 bildirilmistir (38). Bu
calismada litaratiire benzer sekilde
doksorubisin  uygulanan  grupta  kalp
dokusunda inflamatuar hiicre infiltrasyonlari,
O0dem, hemoraji gibi degisikler saptanirken
kontrol ve IGF-1 gruplarinda kalp dokularmin
normal histolojik goriinime sahip oldugu
goriildi. Bunun yaninda IGF-1 ile
doksorubisinin beraber uygulamasiyla belirgin
iyilesme ve histopatolojik skorlarda azalma
oldugu goriildii.
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The Relationship of Cyber Bullying and Victimization with Anxiety and Depression Risk in High School
Students
Lise Ogrencilerinde Siber Zorbalik, Siber Magduriyet ve Bunlarin Anksiyete ve Depresyon Riskiyle Iliskisi
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"Necmettin Erbakan University Faculty of Medicine Department of Public Health, Konya, Tiirkiye
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Abstract: In this research, it was intended to find out the frequency of cyber bullying and cyber victimization experienced by
students who are attending different schools in a city center and to investigate the relationship between these situations and anxiety
and risk of depression. The research population consisted of 460 students studying at Anatolian High School, Private High School,
and Imam Hatip High School. This cross-sectional, analytical study included 9th, 10th, 11th and 12th grade voluntary students. Data
collected via questionnaire consisted of three parts: socio-demographic information form, the cyber bullying scale (CBS) and the
hospital anxiety and depression scale (HADS). The daily internet usage time of the participants were found to be 4.07+3.77 hours.
Fifty-eight point seven percent (n=270) of the students were victims while 24.5% (n=112) of them were both bully and victims. The
cyber victimization score of male students was found to be 24.1+9.6. The mean anxiety and depression scores of the students were
9.6 + 4.3 and 7.2 +£3.9 respectively, and difference was significant between cyber victims and those who are neither bully nor
victims (p<0.001). Anxiety and depression risk were positively correlated to cyber victimization score. The results of this study
reveal that cyber bullying and victimization in young people are quite high. The relationship between cyber bullying, cyber
victimization and anxiety and depression poses a significant threat for adolescents.

Keywords: Cyber victimization, cyber bullying, depression, anxiety, adolescent.

Ozet: Bu arastirmada, bir sehir merkezinde farkli okullara devam eden 6grencilerin yasadiklari siber zorbahik ve siber magduriyet
durumlarinin sikhigini tespit etmek ve bu durumlarin kaygi ve depresyon riski ile iligkisini incelemek amaglanmistir. Arastirma
evrenini Anadolu Lisesi, Ozel Lise ve fmam Hatip Lisesi'nde &grenim goren 460 ogrenci olusturmaktadir. Bu Kkesitsel, analitik
caligmaya 9., 10., 11. ve 12. siiftaki goniillii 6grenciler katilmistir. Veriler sosyo-demografik bilgi formu, siber zorbalik 6lgegi
(CBS) ve hastane kaygi ve depresyon 6lgegi (HADS) olmak tizere {i¢ bolimden olusan anket araciligiyla toplandi. Katilimcilarin
giinliik internet kullamim siiresi 4,07+3,77 saat olarak bulunmustur. Ogrencilerin %58,7'si (1=270) magdur iken, %24,5'i (n=112)
hem zorba hem de magdurdur. Erkek ogrencilerin siber magduriyet puam1 24,1£9,6 olarak bulunmustur. Ogrencilerin ortalama
anksiyete ve depresyon puanlari sirasiyla 9,6 + 4,3 ve 7,2 + 3,9'dur ve siber magdurlar ile ne zorba ne de magdur olmayanlar
arasindaki fark anlamlidir (p<0,001). Anksiyete ve depresyon riski ile siber magduriyet puam arasinda pozitif korelasyon
bulunmustur. Bu ¢alismanin sonuglari, genglerde siber zorbaligin ve magduriyetin oldukga yiiksek oldugunu ortaya koymaktadir.
Siber zorbalik ve siber magduriyet ile anksiyete ve depresyon arasindaki iliski ergenler i¢in 6nemli bir tehdit olugturmaktadir.
Anahtar Kelimeler: Siber magduriyet, siber zorbalik, depresyon, kayg, ergen.
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1. Introduction

Internet was accessible by only computers
earlier, however we can connect to the internet
by portable computers, tablets, and smart
mobile phones. Social activities like doing
homework, making friends, playing video
games, watching movies, reading news,
shopping, and listening to music are now
conducted online, often through social
networks  (1-3). Consequently, several
concepts have emerged from this digital life,
such as “cyberbullying” and “cyber
victimization” (1,3,4).

Cyberbullying is defined as “willful and
repeated harm inflicted through -electronic
text” (5). In other words, it involves one or
more people intentionally and consistently
harming a victim using technologies like the
internet or mobile phones (6). Forms of
cyberbullying include lying about a person
online, slander, sending threatening messages,
spreading photos and secrets without consent,
creating fake images, mocking someone's
appearance, insulting, humiliating, making the
individual feel worthless, publicly sharing
personal information, or calling from a private
number to disturb (2,5,7,8).

Although cyber victimization is not as clearly
defined as cyberbullying, it is known as
“exposure to cyberbullying.” Studies have
reported varying prevalence rates: 4% in 2007
and 6.1% in 2013 among secondary school
students (2,9), 10.7% in Florida, 8.3% in
Maryland (3,5), and 24.1% among Turkish
secondary school students (10).

The primary reason for cyberbullying is the
ease with which bullies can conceal their
identities (11). The lack of privacy in virtual
environments and the easy accessibility of
potential  victims also contribute the
prevalence of cyber violence (5,7,8). The
consequences cyberviolence of cyberbullying
include anxiety, depression, frustration,
irritability, isolation, low self-esteem, and
high depression and anxiety scores (5).
Additionally, both bullies and victims often
face higher rates of disciplinary punishment,
smoking, alcohol wuse, and psychiatric
treatment (10).

Cyber victimization rates vary as 11% among
secondary school students, 13.6% among
adolescents, 39.6% among primary school
students, and 30.6% among university
students (3,9,10,12). Factors contributing the
victimization include messages sent only to
the victim, lack of intervention, and lack of
control (5). Victims often are unaware of the
laws protecting them and may not realize that
they are experiencing constitutes a crime. The
use of hidden identities and fake accounts
complicates the fight against cyber bullying.

Cyberbullying has severe effects because it
often occurs in the victim's safest place, such
as their home or bedroom (8). Common
consequences include anger (47%), worry
(45%), and the desire to quit school (38%)
(12). Many studies which explored the
relationship  between cyberbullying and
depression, reporting high rates of depression
among both bullies (31.6%) and victims
(35.5%). A significant correlation has also
been found between cyberbullying and
increased levels of anxiety and depression
(13,14).

This study aims to investigate the prevalence
of cyberbullying and cyber victimization, and
their relationship with anxiety and depression,
among high-school students from three
different types of high-school in a city center.

2. Materials and Methods
Design

This cross-sectional and analytical study was
conducted in Konya city center between
February 1 and 28 February 2018. Ethics
committee approval was obtained from
Necmettin Erbakan University, before the
study (Issue: 2018/1197 Date: 09.02.2018).
The research population consisted of 9th,
10th, 11th and 12th grade students attending
three  different types of educational
institutions: Anatolian high school, private
high school and Imam Hatip high school.

Written permission for this study was granted
by the Konya Provincial Directorate of
National Education. The goal was to reach at
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least 377 students with a 5% margin of error
and a 95 % confidence interval. Ultimately,
460 students participated in the study, and all
were included in the analysis.

The purpose of the study was explained to the
students in 2 randomly selected branches from
each level the students and by the researcher
were asked to fill out the questionnaires. The
study was conducted during class hours as
permitted by the school administration.

Instruments

A three-step questionnaire consisting of socio-
demographic  information  form, the
cyberbullying scale (CBS) and the hospital
anxiety and depression scale (HADS) was
used.

The socio-demographic information form

Twenty-three descriptive questions such as
age, class, and gender, number of siblings,
family structure and income level, parental
education level, were asked in addition to
questions that could be related to
cyberbullying and cyber victimization. In
addition, information regarding ownership of
a mobile phone, tablet, computer, and internet
connection, usage of someone else’s device,
family control over internet use, daily internet
usage, the purpose of internet use, and the
number of messages received daily was
collected. All questions were designed by the
researchers based on a literature review
(1,3,4,5,6,7,8,10,11,13 ).

The cyberbullying scale (CBS)

The scale was developed by Stewart et al. in
2014 to measure cyberbullying behavior. The
scale (15) was translated into Turkish by
Kigciikk et al., and its validity was tested.
Furthermore, a reliability study was conducted
(16). This Turkish-adapted form was utilized
in this study. The total internal consistency
coefficient of the cyberbullying scale was
found to be cra = 0.87. In this 16-item scale,
the first item aims to identify victims, and the
second item aims to identify cyber bullies.
The last 14 items measure participants’
exposure to cyberbullying. It employs a 5-
point Likert scale (1=never to 5=every time),
with minimum and maximum scores of 14

and 70 points, respectively. Cyber
victimization increases as the score rises.

It was aimed to classify the participants into
four groups: cyberbullies, cyber victims, both
cyberbullies and victims, and neither bully nor
victims. However, only one participant
identified as a cyberbully, resulting in three
groups: cyber victims, cyberbullies & victims,
and neither bullies nor a victims.

The hospital anxiety and depression scale
(HADS)

The Hospital Anxiety and Depression Scale
(HADS) was developed generation was
developed by Zigmond and Snaith in 1983
and was validated and found to be robust in
Turkish by Aydemir et al. in 1997 (17,18). A
study conducted in 2014 showed that the
Turkish version is a good, valid and reliable
scale for adolescents (19). In this 14 items
scale seven items (1, 3, 5, 7, 9, 11, 13)
measure the level of anxiety and each item is
scored as 3, 2, 1, 0. The remaining seven
items (2, 4, 6, 8, 10, 12, 14) assess the level of
depression and each item is scored as 0, 1, 2,
3. The scores for both subscales have a
minimum of 0 and a maximum of 21 points.
The cut-off score for depression is 7, and for
anxiety, it is 10 for Turkish individuals. The
Cronbach's Alpha for HADS is 0.81.

Statistical Analyses

All statistical analysis was performed using
SPSS v.20.0 Statistics software version (IBM
Corp., Armonk, NY, USA). Descriptive
statistics of continuous variables were
expressed as means and standard deviation
while descriptive statistics of categorical data
were reported in frequencies and percentages.
The chi-square test was used to compare
categorical data. The suitability of numerical
data for normal distribution was examined
with the Kolmogorov-Smirnov test. Mann-
Whitney U test, Kruskal-Wallis test and Post-
Hoc Tamhane’s T2 test were used to
investigate the association between the
variables in the analysis of the research data.
Statistical significance was accepted at a p
value of <0.05. Spearman's correlation
analysis was wused to determine the
relationship between all parameters. For the
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correlation coefficient, denoted by (r), 0-0.24
is regarded as weak, 0.25-0.49 as moderate,
0.50-0.74 as strong, and 0.75-1.00 as very
strong correlation.

3. Results

According to the survey, 58.7% (n=270) of
the participants were victims, 24.5% (n=112)
were both bullies and victims, and 16.7%
(n=77) were neither of them. Only one
participant who stated that he is a cyberbully
was excluded from the analysis. No
statistically significant relationship was found
between age groups and cyber victims, both
bullies and victims, and neither
groups(p=0.372).

The total internal consistency coefficient
(Cronbach's o) was 0.704 for this study. All
students who participated voluntarily during
the interview process were included in
thestudy. More than half of the students
(50.4%, n=232) were from Anatolian High
School, 25.4% (n=117) were from Imam
Hatip High School, and 24.2% (n=111) were
from a private high school. Fifty six point one
percent (n=258) of the participants were
female and 50.8% (n=234) were in the 16-17
age group. The ages of the participants were
grouped into three categories: 14-15 years
old; 16—17 years old; 18-19 years old.

Being both a bully and victim was found to be
statistically significant among male students
(p<0.000). The rate of victimization was
63.3% (n=171) among female students and
36.7% (n=99) among male students.
Anatolian High School students were found to
be more victimized (p<0.000). There was no
significant difference between private high
schools and Imam Hatip High Schools
(p=0.468).

There was no significant difference between
the groups (p=0.663). Table 1 lists the socio-
demographic characteristics of  the
participants, victimization and bullying
situations, mean scores of cyber victimization,
and the average scores of the anxiety and
depression risks.

The use of social networks was the most
prevalent reason 44.3% (n=204) to connect to
the internet among the students who

participated in the study. This was followed
by studying online at 23.7% (n=109) and
using internet for entertainment purposes at
12.8%  (n=59). Social communication
networks 18.5% (n=85) and text messages
(SMS) were reported as the most common
sources of the victimization. The methods
victims and participants are bullied are shown
in Table 2.

The mean internet usage of students was
4.07£3.77 hours and the mean time spent on
computer without using internet was
0.62+1.54 hours daily.

The participants reported that they were often
victimized by another child 4.3% (n=20) in
the form of hearing rude words in the online
environment. The frequency of asking for help
from an adult regarding negative experiences
in online environments was found to be very
low with a percentage of 0.4% (n=2).

The mean anxiety score of the students was
9.6+4.3 points. A significant difference was
reported between cyber victims and those who
were neither bullies nor victims (p<0.000).
This difference was also found between
bullies and non-victims. Fifty-three percent
(n=143) of the students who were cyber
victims exhibited an increased risk of anxiety.
Risk of anxiety also increases in the 58.4%
(n=66) the participants who were both bullies
and victims. Additionally, 28.6% point six
(n=22) of the participants who were neither
bullies nor victims were at an increased risk of
anxiety.

The mean depression score of the students
was 7.24£3.9 points. A significant difference
was found between the cyber victims and
those who were neither bullies nor victims (p
<0,001). Fifty four point four percent (n=147)
of the students who were cyber victims had an
increased risk of depression. Sixty-nine
percent (n=78) of both bullies and victims
were at an increased risk of depression.
Thirty-three point eight (n=26) of the neither
bullies nor victims are at an increased risk of
depression. Table 3 shows the situations of the
victims, bullies and victims, and those who
were neither, as well as a comparison of the
possible risk scores for cyber victimization,
anxiety, and depression.
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There was a positive correlation between negatively correlated with age. A positive
cyber victimization scores and the duration of  correlation was found between depression and
internet usage, anxiety and depression scores. anxiety scores, as well as between age and
The cyber victimization score was also depression scores (Table 4).
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Table 1. Socio-demographic characteristics of participants, their victimization and bullying status, mean cyber victimization scores, means anxiety risk scores and mean depression risk scores

Total Cyber Victims Cyber bully & Neither bully Cyber victimization Anxiety risk Depression risk
PARAMETERS Victims nor victims score scores scores
n % n % n %o n % P p* p* p*
Age** 14-15 148 32,2 91 33,7 36 31,9 21 27,3 23+8,5 9,5+4.,4 7,1£33
16-17 234 50,8 138 51,1 52 46 44 57,1 0,372 22,7+11,2 0,254 9,44+4.3 0,22 7+4.3 0,016
18-19 78 17,0 41 152 25 22,1 12 15,6 21,2+7,6 10,2+3,8 2 8,243.4
Gender* Female 258 56,1 171 63,3 33 29,2 54 70,1 0,000 21,4+9,8 0,000 10+4,5 0,01 7+3,8 0,119
Male 202 43,9 99 36,7 80 70,8 23 29,9 24,1+9,6 9+3,9 9 7,6+3.9
Type of high school** Anatolian High 232 50,4 156 57,8 51 45,5 24 31,2 22,9484 9,9+4.4 7,6+4,1
school 0,000 0,000 0,33 0,186
Imam hatip High 117 25,4 57 21,1 29 259 31 40,3 19,7+7,9 9,1+4.4 6 7,1£3,6
school
Private High school 111 24,2 57 21,1 32 28,6 22 28,6 24,9+13,3 9,4+3,7 6,7+3,6
Number of siblings ** 1-3 199 433 194 71,9 83 73,5 52 67,5 0,663 22,7+10,2 0,694 9,444.2 0,42 7,243.8 0,782
4 or more 261 56,7 76 28,1 30 26,5 25 32,5 22,2+8,8 9,84+4.4 2 7,4+4,1
Mother's education level Secondary school or 225 48,9 128 474 59 52,7 38 49,4 0,643 22,3+8,8 0,832 9,6+4,1 0,72 7,4+4,1 0,542
* below 4
High school and 235 51,1 142 52,6 53 473 39 50,6 22,8+10,7 9,5+4.4 73,7
above
Father's education level Secondary school or 134 29,1 80 29,6 34 30,1 20 26,0 0,797 22,549 0,718 9,44+3,9 0,93 7,64+4,1 0,333
* below 3
High school and 326 70,9 190 704 79 69,9 57 74,0 22,6+10,2 9,6+4.,4 7,1£3,8
above
Income level* Well 313 68,1 193 71,5 77 68,1 43 55,8 0,034 23,1£10,5 0,966 9,64+4,3 0,97 7,6+3.9 0,248
Not well 147 31,9 77 28,5 36 31,9 34 442 21,3+8,1 9,444.2 6 6,6£3,8
Family structure* Married parents 429 93,3 254 94,1 102 90,3 72 93,5 0,403 22,5+9,7 9,5+4.,3 7,1£3.8
Divorced parents 31 6,7 16 5,9 11 9,7 5 6,5 23,9+11,4 0,632 9,6+4.,4 0,95 8,64+4.,6 0,084
9
Owning a  personal Yes 372 80,9 223 82,6 87 77 62 80,5 0,442 22,2+8,7 0,473 9,44+4.2 0,09 6,94+3.8 0,001
computer at home* No 88 19,1 47 174 26 23,0 15 19,5 24,1137 10,3+4,5 5 8,6+4,1
Owning a  personal Yes 128 27,8 73 27,0 41 36,3 14 18,2 0,022 24,5+10,2 0,012 9,644,1 0,78 7,444 0,835
computer * No 332 72,2 197 73,0 72 63,7 63 81,8 21,8+9,6 9,5+4.,3 9 7,243.8
Owning a cell phone* Yes 422 91,7 255 944 99 87,6 68 88,3 0,042 22,3+8,6 0,883 9,643 0,71 7,243.9 0,263
No 38 8,3 15 5,6 14 124 9 11,7 25,6+£18,6 9,3+4,2 8 7,9+4,1
Owning a personal tablet Yes 174 37,8 104 38,5 47 41,6 23 29,9 0,245 22,4+8,6 0,739 9,9+4.4 0,33 7,243.,6 0,961
computer® No 286 62,2 166 61,5 66 584 54 70,1 2,6+10,5 9,44+4.2 6 7,244
Connection to Internet* Yes 348 75,7 210 77,8 81 71,7 57 74,0 0,419 22,24+8,6 0,609 9,544,1 0,52 7,243,7 0,905
No 112 243 60 22,2 32 283 20 26,0 23,6+12,8 9,84+4.,6 5 7,44+4.3
Internet Control* Yes 204 443 133 49,3 49 434 22 28,6 0,005 23,5+11,4 0,120 9,7+4,1 0,39 7,343.8 0,696
No 256 55,7 137 50,7 64 56,6 55 71,4 21,9+8,3 9,4+4.4 1 7,244
Daily internet usage* Less than 3 hours 196 42,6 103 52,6 49 250 44 22,4 0,012 21,2+10,7 0,000 9+4 0,02 6,84+3.9 0,027
3 hours or more 264 57,4 167 63,3 64 242 33 12,5 23,619 10+4,4 2 7,6+3.8
TOTAL 270 58,7 112 245 77 16,7 22,6 49,8 9,6+4,3 72439
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“Including the participant. *Mann Whitney-U test is used. ** Kruskal Wallis test is used. If there is a difference between groups non-parametric Post-Hoc (Tamhane’s T2) test is used. *** Cyberbullies are excluded because only one participant stated that he is a
cyberbully.

Table 2. Type of occurrence of victimization and cyber bullying

Type of Victimization Type of Cyber bullying
Yes No Yes No
n % n % n % n %

E-mails 12 2,6 448 97,4 9 2,0 451 98,0
Written messages (SMS) 47 10,2 413 89,8 22 4,8 438 95,2
Multimedia messages (MMS) 18 3,9 442 96,1 16 3,5 444 96,5
Instant messaging 31 6,7 429 93,3 29 6,3 431 93,7
Humiliating webpage / web 8 1,7 452 98,3 8 1,7 452 98,3
form which is developed for

you

Private videos 24 5,2 436 94,8 21 4,6 439 95,4
Social networks 85 18,5 375 81,5 42 9,1 418 90,9
Chatting using social networks 76 16,5 384 83,5 37 8,0 423 92,0
During the game in virtual 64 13,9 396 86,1 47 10,2 413 89,8

environments
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Table 3. Comparison of cyber victimization score, anxiety and depression risk scores for victims, both cyber bully and victim and neither bully nor victims

Cyber victim (a) Cyber bully &victim (b) Neither bully nor victims

©
Mean£SD Mean+SD Mean£SD p
Anxiety risk scores 9,94+4,4 10,3+3,8 7,4+3,7 <0,001% P
Depression risk scores 7,343,8 8,4+3,9 5,543.5 0,022
0,001%*
Cyber victimization scores 22,6+8,9 28,5+11,1 14,1+0,5 <0,0012 be. 2¢

% Cyber victim and neither bully nor victims, ™ cyber bully & victims and neither bully nor victims, ® Cyber victim and cyber bully &victim, ® Cyber victim and neither bully nor victims

Table 4. Correlations between cyber victimization scores, duration of internet usage, anxiety risk scores, depression risk scores and age

1 2 3 4 5
1. Cyber victimization r 1
scores p
2. Internet usage time r 0,147** 1
p 0,002
3. Anxiety risk scores r 0,263** 0,068 1
p 0,000 0,148
4. Depression risk scores r 0,249** 0,094* 0,561** 1
p 0,000 0,045 0,000
5.Age r -0,026 0,117* 0,091 0,131** 1
p 0,580 0,012 0,052 0,005

* The significance level is 0,05. ** The significance level is 0,01.
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4. Discussion

In this study, the levels of cyber victimization
and bullying among the most affected age
group were investigated. More than a half of
the participants were identified as cyber
victims, and about a quarter were both bullies
and victims. There is no research
investigating the relationship between cyber
victimization and bullying with anxiety and
depression in Turkey. We observed that
significant since a similar research has not
been conducted in a city center so far. Also,
this study includes a broad participation and
offers guidance on the causes of these
emerging problems among young people.

While the prevalence of cyber bullying was
30.6% among university students, the
frequency of cyber victimization was 53.6%,
23%, 27% and 13.6% in various studies
(3,4,7,12,13). Kowalski reported cyber
bullying rates of 4% and 6.1% in 2007 and
2013, respectively (2,9). Although Patchin
found the prevalence of bullying as 10.7%
among secondary school students, Cimen
reported that almost half of the participants
were victims, a, with a quarter identified as
cyberbullies and one-fifth as both (5,10). This
study presents similar findings, indicating that
cyberbullying and cyber victimization are
quite common among young people.

Consistent with previous studies, there was no
significant difference between age groups
with cyber bullying and cyber victimization
(20,21). All age groups have internet access,
which may contribute to this trend. While
males are more likely to be cyberbullies and
females are more frequently cyber victims in
university settings, the opposite trend is
observed among high school students
(6,12,20). Some studies, however, found no
gender difference in victimization (21).
Similarly, this study showed that male
students had higher frequency of being cyber
bullies and cyber victims while females
suffered more from cyber victimization. In
line with these results, Yaman found that
cyberbullying is more common among males
but found no significant difference in terms of
victimization (1). According to the mentioned
studies, it can be inferred that gender may not
be a decisive factor in cyberbullying or

victimization. In virtual environments, people
can hide their identity or gender, potentially
mitigating gender-related disadvantages. For
example, females may harm people that they
cannot physically afford in the virtual
environment; males can stay away from
criticism or blames.

While some studies reported school
differences about cyberbullying some found
no difference between schools (6,20,21). In
this study, no significant differences were
found between Imam Hatip and private high
schools; however, students from Anatolian
High Schools experienced more cyber
victimization. Anatolian High School students
may be subject to more cyber victimization
due to their heavy course load. Similarly,
Polat did not find a significant difference
between the cyber victimization and father
education level (21). The virtual environment
may prevent parents from serving as effective
role models, contributing to this issue.
Previous studies from Turkey found no
relationship between socioeconomic status
and cyberbullying or victimization (1,20,21).
In the study conducted by Kocak et al., a
significant relationship was found with low
socioeconomic status (22).

However, in this study, it was observed that
students with low incomes are more likely to
be both bullies and victims, or solely victims.
This result may stem from the fact that high-
income students tend to be more technically
proficient, as they are introduced
technological devices at an earlier age.

It was determined that students who have their
own mobile phone and computer experience
higher levels of both cyber victimization and
cyberbullying. This result can be attributed to
the fact that the personal mobile phones are
generally unsupervised, the user may be more
likely to engage in cyber bullying as no one
else can see the screen, bullies can conceal
their identity easily; and internet usage is not
controlled properly. It was also found that the
participants whose internet access is not
controlled are less likely to be either bullies or
victims. This may be due to the limited time
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they spend online, reducing the need for
parental supervision.

Cimen found that both cyberbullies, and
victims spend more than four hours a day on
the internet, while Yaman reported that the
frequency of bullying is higher among
students with longer internet usage (1,10). On
the other hand, there is a significant difference
between high school students in terms of
cyberbullying scale scores in favor of
individuals who have internet access for five
hours or more per day (21,22). The
participants stated that their first purpose of
using internet was social networks. In parallel
with this result, the most common purposes of
using internet were detected as
communication, playing games, doing
homework, joining social networking sites
(11,12,20,21). The social networks are places
where cyberbullies can easily find new
victims, so the young people are at risk.

The participants stated that they mostly use
mobile phones to connect to the internet. Also,
they access the internet from home at most.
Therefore, cyberbullying can even enter their
homes, and it can reinforce the negative
consequences. In fact, since most of the
students connect to the internet from home,
simple preventive measures can be taken
easily. Raising awareness among families
about safe internet usage and ensuring
parental control over internet access are
among the recommended measures.

It has been reported that most bullying occurs
through instant messaging, being banned from
chat rooms, and insults within chat rooms
(9,20). In this study, the students were
victimized mostly by rude words in the social
networks. Bullying is mostly experienced in
chat rooms in the form of hearing rude words
because real identities are typically concealed.
This anonymity allows people to engage in
cyberbullying more easily, knowing they can
leave the chat room at any time and avoid
facing any physical reaction from the victim.

In this study, it was observed that students
who experiences cyberbullying had higher
anxiety and depression risk scores. Similarly,
higher anxiety and depression risk scores were
found in students who were both bullies and

victims. In line with a previously reported
study, Cimen found that the frequency of
psychiatric treatment was higher among the
students who were both cyberbullies and
victims, or solely victims (10). Kowalski et. al
noted that 44.81% of cyberbullies and victims
showed anxiety, while 42.3% exhibited
symptoms of depression. In addition, the
levels of anxiety and depression were higher
among cyberbullying women (2,23).

Study Limitations

There are certain limitations to this study.
Although an anonymous questionnaire was
used, participants may have been reluctant to
admit being cyberbullies, especially if they
feared judgment from their peers nearby.
Some participants may have hidden their
victimization because of shame. The reported
prevalence of cyberbullying is solely based on
the answers from participants, which could
result in an underestimation of the actual
rates.

5. Conclusion

There is a limited number of studies on this
subject both in Turkey and in the world. It is
clear that cyberbullying and victimization
have important consequences that affect
people’s real life. In this study, a significant
relationship was found between cyber
victimization and increased depression and
anxiety scores. Cyberbullying and
victimization may occur due to many factors.
However, when studies are reviewed, there are
no major factors specified so far. Significant
difference  was found between cyber
victimization and owning mobile phone,
internet supervision and income level.

The students must be taught how to avoid
cyberbullying in informatics classes and what
to do in case of experiencing cyberbullying.
Families should also be informed about safe
internet use and how to monitor their
children's online activities. Family physicians
should be aware of this issue when consulting
adolescents and their parents during routine
screenings. When adolescents see a doctor
with symptoms such as depression or anxiety,
the doctor may ask questions regarding
cyberbullying when taking anamnesis.
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Moreover, in health screenings, adolescents
who are struggling academically or avoiding
could be assessed for potential
experiences with cyberbullying.

school
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Comparison of Serum Nesfatin-1 and Visfatin Levels Between Patients with Rheumatoid Arthritis
and Healthy Controls
Romatoid Artritli Hastalar ile Saglikli Kontroller Arasinda Serum Nesfatin-1 ve Visfatin Diizeylerinin
Karsilagtirilmasi

'Sercan Giicenmez, *Mustafa Ozmen, ?Dilek Solmaz, 2Onay Gergik, *Ahmet Toygar Kalkan,
*Leyla Didem Kozaci, “Servet Akar

Y1zmir Katip Celebi University, Atatiirk Education and Research Hospital, Izmir, Tiirkiye
?[zmir Katip Celebi University, Faculty of Medicine, Izmir, Tiirkiye
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Abstract: Even though elevated nesfatin-1 levels were reported in patients with rheumatoid arthritis (RA) previously, the possible
role of body mass index (BMI) was not excluded. The aim of the present study was to compare serum nesfatin-1 and visfatin levels
between patients with RA and healthy controls who have normal BMI values (18.5<BM1<30.0). Forty-four patients with RA (mean
age: 49.2 + 10.2 years) and 42 age-sex matched healthy controls (mean age: 45.9 + 7.8 years) were included in this retrospective
study. Nesfatin-1 and visfatin levels were determined by using enzyme-linked immunosorbent assay kits according to
manufacturer’s instructions. Serum C-Reactive protein levels and erythrocyte sedimentation rate were 1.1 + 1.8 mg/dL, and 29.3 +
20.0 mm/hour, respectively, in patients with RA. Although there was a trend toward higher visfatin levels in RA patients (3.0 + 2.7
vs 2.4 + 1.3 ng/mL) it did not reach statistical significance (p= 0.972). Nesfatin-1 levels were found significantly different between
groups (p<0.001). No significant relationships were detected between nesfatin-1 and visfatin levels in patients with RA (p>0.05). It
seems that nesfatin-1 levels are significantly higher in RA patients compared to healthy peers. However, nesfatin-1 levels were not
found related to disease activity.

Keywords: Adipokines, arthritis, body mass index

Ozet: Romatoid artritli (RA) hastalarda nesfatin-1 diizeylerinin yiikseldigi daha énce bildirilmis olmasma ragmen viicut kiitle
indeksinin (BMI) olasi rolii dislanmamistir. Bu ¢alismanin amaci BMI degerleri normal (18,5<BMI1<30,0) RA'l1 hastalar ile olan
saglikli kontroller arasinda serum nesfatin-1 ve visfatin diizeylerini karsilagtirmakti. Retrospektif tarzdaki bu ¢aligmaya 44 RA'l
hasta (ortalama yas: 49,2 + 10,2 yil) ve yas-cinsiyet uyumlu 42 saglikli kontrol (ortalama yas: 45,9 = 7,8 yil) dahil edildi. Nesfatin-1
ve visfatin diizeyleri, enzim baglantili immiinosorbent test kitleri kullanilarak {iretici firmanin talimatlarina gore belirlendi. RA
hastalarinda serum C-Reaktif protein diizeyi ve eritrosit sedimantasyon hizi sirasiyla 1,1 + 1,8 mg/dL ve 29,3 + 20,0 mm/saat olarak
belirlendi. RA hastalarinda visfatin diizeyleri agisindan daha yiiksek bir egilim olmasina ragmen (3,0 + 2,7 vs 2,4 + 1,3 ng/mL) bu
durum istatistiksel anlamliliga erismedi (p= 0,972). Nesfatin-1 diizeyleri gruplar arasinda anlaml farklilik gosterdi (p<0,001). RA
hastalarinda nesfatin-1 ile visfatin diizeyleri arasinda anlamli iligki saptanmadi (p>0,05). RA hastalarinda nesfatin-1 diizeylerinin
saglikli yasitlarina gére anlamli derecede yiiksek oldugu goriilmektedir. Ancak nesfatin-1 diizeylerinin hastalik aktivitesiyle iliskisi
saptanamadi.
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1. Introduction

Rheumatoid arthritis (RA) is a systemic
inflammatory disease particularly affecting
small peripheral joints symmetrically and may
lead to joint damage (1). Chronic
inflammation and joint damage in RA were
associated with cytokines, myokines, and
recently with adipokines (2,3). In terms of
adipokines, leptin, adiponectin, visfatin, and
resistin have been studied extensively in
patients with RA (3). According to a recent
meta-analysis, increased serum visfatin levels
were reported in patients with RA, also higher
serum visfatin levels were associated with
higher RA disease activity (3).

Visfatin is adipocyte hormone binding to the
insulin receptor. It causes hypoglycaemia by
reducing glucose release from liver and
stimulating glucose utilization in cells. While
the upregulation of the visfatin was meditated
by hypoxia, inflammation, and
hyperglycaemia, it is downregulated by
insulin, somatostatin and statins (4). Visfatin
can be induced by inflammatory factors such
as TNF-a, IL-1, IL-6 (5).

NEFA/nucleobindin2 (NUCB2) is a 396
amino acid peptide, which was originally
described as a secreted protein of unknown
function (6,7). NUCB2 was suggested as an
appetite regulating molecule in immortalized
cell lines and in the hypothalamus of rodents
(8). The N-terminal fragment, named nesfatin-
1, was subsequently investigated in many
studies to reveal its role not only in the
regulation of food intake but also in other
physiological functions. Serum nesfatin-1
levels were found to be higher in subjects with
osteoarthritis (OA) compared to healthy
subjects, and it was suggested that serum
nesfatin-1 levels may be associated with
radiographic damage in knee OA (9,10). In
addition, in-vitro studies with chondrocytes
from humans and rats have shown that
nesfatin-1 triggers the secretion of pro-
inflammatory cytokines such as IL-6, IL-8,
COX-2 and contributes to the inflammatory
process (11). Some recent studies have
reported elevated nesfatin-1 levels in patients
with RA compared to healthy controls. As it is
an adipokine, body mass index (BMI) might

have a potential role on nesfatin-1 levels.
However, the possible role of BMI was not
investigated in previous studies in RA
patients.

The aim of this study was to compare
nesfatin-1 levels which might have a potential
role in the inflammatory processes, and
visfatin levels which were showed as an
indicator of disease activity between patients
with RA and healthy controls with normal
BMI values.

2. Materials and Methods

The data was retrospectively collected in the
present study. The patient files were screened
retrospectively, and the blood samples which
were preserved in study center were analyzed
prospectively.

2.1. Patients
Patients with RA according to 2010
ACR/EULAR Rheumatoid Arthritis

Classification criteria (12) who were between
18 and 65 years of age were included. Age,
sex, and BMI matched subjects without any
known co-morbidity participated as healthy
controls. Patients and controls were excluded
if they had; uncontrolled hypertension, renal
failure (glomerular filtration rate <60 ml/min),
diabetes  mellitus, history of severe
hyperlipidemia (total cholesterol 0.300
mg/dL, triglyceride 0.400 mg/dL or lipid-
lowering drug use), obesity (body mass
index>30), coronary artery disease or heart
failure, history of cerebrovascular disease
history, liver dysfunction, and pregnancy.
Disease duration, pain, patient global status,
and Disease Activity Score-28 (DAS-28) were
recorded for patients with RA.

2.2. Laboratory Analyzes

Venous blood samples were collected from
the forearm between 08.00 and 10.00 hours
and were stored at -80 °C until analysis time.
Serum nesfatin-1 and visfatin levels were
studied by wusing commercially available
enzyme-linked immunosorbent assay (ELISA)
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kits following the manufacturer's

recommendations.
2.3. Statistical Analysis

Statistical analysis was performed by using
SPSS 16.0. Descriptive statistics were
presented as median (interquartile range:
25/75). Mann-Whitney U test was employed
to compare groups. The relationships between
serum nesfatin-1 and other parameters were
investigated by using Spearman’s correlation.
A p value of <0.05 was accepted as
meaningful.

3. Results

A total of 44 patients (35 female [80%]) with
RA, and 42 healthy controls (35 female

[83%]) were included in the study. Median
disease duration was 48 months (min-max: 3-
360 months) for patients with RA. Twenty-
four (55%) patients with RA were using
methotrexate, 23 of them (52%) were using
corticosteroids, 19 of them (43%) were using
non-steroidal anti-inflammatory drugs, 10 of
them (23%) were using leflunomide, 9 of
them (21%) were using hydroxychloroquine,
and 8 of them (18%) were using sulfasalazine.
Nesfatin-1 levels were found significantly
different between groups (p<0.05, Table 1).
Although, there was a trend toward higher
visfatin levels in RA patients, it did not reach
statistical significance (p>0.05, Table 1).
Nesfatin-1 levels were not correlated to
visfatin or disease related characteristics
(p>0.05, Table 2).

Table 1. Demographics, disease related characteristics and serum adipokine levels in study groups

RA (n: 44)

Control (n: 42)

*
Median (IQR 25/75) Median (IQR 25/75) P

Age (years) 49.5 (41.0/57.5) 48.0 (38.0/50.0) 0.109
BMI (kg/m?) 25.9 (23.3/21.5) 25.1 (22.9/27.3) 0.688
Pain (0-100) 20.0 (10.0/50.0) NA NA
Patient Global (0-100) 30 (10.0/52.5) NA NA
DAS-28 (score) 3.3(2.3/4.5) NA NA
CRP (mg/dl) 0.4 (0.2/0.9) NA NA
ESR (mm/hour) 23.5 (15.0/35.0) NA NA
Nesfatin-1 (ng/ml) 34.7 (15.7/83.7) 14.3 (11.6/28.9) p<0.001
Visfatin (ng/ml) 2.3 (0.6/4.1) 2.1 (1L5/3.5) 0.972

*: Mann-Whitney U test, BMI: Body-Mass Index, DAS-28: Disease Activity Score 28, CRP: C-Reactive Protein, ESR:
Erythrocyte Sedimentation Rate, NA: Not Applicable, p<0.05.

Table 2. The relationships between serum nesfatin-1 levels and other parameters in patients with RA

Nesfatin-1 (ng/ml)

n: 44

rho p
Age (years) 0.013 0.934
BMI (kg/m?) -0.091 0.559
Disease Duration (months) -0.266 0.081
Pain (0-100) -0.064 0.678
Patient Global (0-100) -0.010 0.678
DAS28 (score) 0.105 0.500
CRP (mg/dl) 0.110 0.477
ESR (mm/hour) 0.042 0.788
Visfatin (ng/ml) 0.280 0.060

rho: Spearman’s rank correlation coefficient, BMI: Body-Mass Index, DAS-28: Disease Activity Score 28, CRP: C-

Reactive Protein, ESR: Erythrocyte Sedimentation Rate, p<0.05.

4. Discussion

Nesfatin-1 is an adipokine involved in satiety
induction and energy homeostasis, however, it
may also have a pro-inflammatory role in RA
(5). In the present study, significantly higher
nesfatin-1 levels were detected in RA patients

compared to healthy subjects. However, no
relationships  were determined between
nesfatin-1 levels and visfatin levels, DAS-28
scores, CRP, ESR, patient global score, pain
or physical characteristics (age, BMI).
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This might be explained by the lack of
significant difference in visfatin levels
between groups in the present study. Visfatin
levels were defined as a well-documented
indicator of the inflammation in patients with
RA previously, however, no significant
difference in visfatin levels were detected in
the present study, indicating a low
inflammation activity (3). Furthermore, low
level of inflammatory markers (CRP< 0.5
mg/dl, ESR =~ 20 mm/hour) supported our
idea. Contrary, DAS-28 scores suggested
moderate disease activity for the patients with
RA in our study. This might be resulted by the
other components of DAS-28 such as patient
global score, and number of sensitive/swollen
joints.

Even though, it is not correlated to disease
activity, nesfatin-1 can still be considered as a
disease biomarker, as it is found significantly
higher in patients with RA compared to
healthy controls.  Similarly, adiponectin,
another adipokine, was also found high in the
patients with RA, despite of having no
relationship with disease activity in a meta-
analysis (3).

Previous studies have suggested some
relationship between nesfatin-1 and the
immune response. Some studies reported that
nesfatin-1 might be a pro-inflammatory
adipokine, others suggested that it may have
anti-inflammatory properties. In subarachnoid
hemorrhage model, nesfatin-1 showed anti-
apoptotic and anti-inflammatory features in
rats. However, it was also reported that serum
nesfatin-1 levels were higher in patients with
knee OA than healthy controls (9,10).
Moreover, nesfatin-1 serum levels were also
found to be related with radiographic severity
(9). It has also been suggested that nesfatin-1
may be  associated with  systemic
inflammation in patients with emphysema-
type COPD (13). Therefore, one can speculate
that serum nesfatin-1 levels might be
increased due to preventing inflammation or
as a result of inflammation. However, the
causal link needs to be explained in future
studies.

The debate related to the role of nesfatin-1 in
the inflammation associated with RA

continues as well. Robinson et al. reported
that nesfatin-1 levels are associated with
reduced carotid intima-media thickness which
is an early indicator of atherosclerosis in
patients with RA (14). These authors also
reported a moderate correlation between
nesfatin-1 and visfatin levels (Spearman’s
rho: 0.516), which we cannot determine
between these two adipokines in the present
study. On the other hand, Kvilizdze et al.
reported that nesfatin-1 levels related to
severity of clinical manifestations in patients
with  RA (15). Considering the role of
nesfatin-1 in the energy homeostasis,
increased BMI and adipose tissue might lead
the change in nesfatin-1 levels. Therefore,
obese patients were excluded in the present
study. Most of the previous studies did not
evaluate the role of BMI in serum nesfatin-1
levels in RA and the discrepancies between
our results and other studies might be related
to this difference. However, in a recent study
by Naghashian et al, no relationship was
established between BMI and nesfatin-1
levels in patients with RA (16). Similarly, no
significant relationship was found between
nesfatin-1 and BMI patients in the present
study. However, nesfatin-1 levels were found
elevated in patients with RA.

This study has some limitations, sample size
is relatively small compared to other studies
in literature. Also, measuring the fat mass
percentage by using valid and reliable
methods such as bioelectric impedance or
dual-energy x-ray absorptiometry might
provide additional information, which was not
available in our study.

5. Conclusion

The present study has provided more evidence
about the nesfatin-1 levels difference between
patients with RA and healthy controls. In
addition, no significant relationship was found
between disease activity parameters and
nesfatin-1 levels. Elimination of obese
individuals has possibly strengthened the
reliability of our results. However, other
studies should be conducted to reveal the
exact role of the nesfatin-1 in patients with
RA.
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Anormal Uterin Kanamali Ad6lesanlarin Multidisipliner Yaklasim ile Yonetiminin
Degerlendirilmesi
Evaluation of the Management of Adolescents with Abnormal Uterine Bleeding with a Multidisciplinary
Approach
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Abstract: : Abnormal uterine bleeding (AUB) refers to atypical uterine corpus bleeding characterized by duration, volume,
frequency, and/or pattern deviations. It represents a prevalent gynecological endocrine issue among adolescents. This retrospective
study analyzed data from 40 adolescent patients diagnosed with AUB. Severity of AUB was categorized based on hemoglobin
levels: mild (10-12 g/dL), moderate (8-9.9 g/dL), and severe (<8 g/dL). The mean age of the cohort was 14.38+2.1 years (range: 11-
17.8 years). Median menstrual cycle interval was 25 days (range: 10-45 days), median bleeding duration was 10 days (range: 4-35
days), and mean sanitary pad usage was 6.2 pads per day. Severe AUB was observed in 17.5% (n=7) of cases, moderate AUB in
20% (n=8), and mild AUB in 62.5% (n=25). Mild VVon Willebrand Disease was diagnosed in 5% (n=2) of patients. Anovulation was
the predominant etiological factor in 34 cases. Treatment protocols varied based on AUB severity. Non-steroidal anti-inflammatory
drugs (NSAIDs) constituted the initial therapy for mild AUB. Adolescents with moderate AUB (n=8) and those with mild AUB
unresponsive to NSAIDs (n=6) were prescribed combined oral contraceptives (COCs) containing 3mg drospirenone and 30 mcg
ethinylestradiol. Severe AUB cases commenced COC therapy at escalated dosages (2-3 daily tablets), supplemented with oral
tranexamic acid when bleeding remained uncontrolled. In conclusion, excessive and prolonged bleeding during adolescence poses
both gynecological and social challenges. Comprehensive evaluation by pediatric endocrinologists and pediatric hematologists is
essential for effective multidisciplinary treatment planning.

Keywords: Abnormal uterine bleeding, anemia, Von Willebrand Disease,

Ozet: Anormal uterin kanama (AUK), uterus korpusundan siire, miktar, siklik ve/veya diizen agismndan anormal olan kanama olarak
tanimlanir. Addlesan dénemde en sik karsilasilan jinekoendokrinolojik problemdir. Calismamizda AUK olan 40 adélesanin verileri
retrospektif olarak incelendi. Hemoglobin 10-12 gr/dL hafif AUK; hemoglobin 8-9,9 gr/dL orta AUK; hemoglobin <8 gr/dL agir
AUK olarak siniflandirildi. Olgularin yas ortalamasi 14,38+2,1 (11-17,8) yildi. Olgularin ortanca menstrual siklus araligi 25 (10-45)
giin, ortanca kanama siiresi 10 (4-35) giin, ortalama ped sayisi 6,2 ped/giin idi. Olgularin %17.5’inde (n=7) agir AUK, %20’sinde
(n=8) orta AUK, %62,5’inde (n=25) hafif AUK mevcuttu. 2 (%5) olguda hafif Von Willebrand Hastalig1 saptandi. Kanama
etiyolojisinde saptanan en sik etken anovulasyondu (n=34). Hafif AUK olan olgularda kanamaya yonelik tedavide ilk segenek
olarak non-steroid antiinflamatuar ilaglar (NSAIl) baslandi. Orta AUK olan addlesanlara (n=8) ve hafif AUK olup NSAII ile
kanamalar1 kontrol altin alinamayan olgulara (n=6) 3mg drospirenon ve 30 mcg etinilostradiol iceren kombine oral kontraseptif
(KOK) baslandi. Bu olgularin kanamalari KOK ile kontrol altina alindi. Agir AUK olan olgulara, 3mg drospirenon ve 30 mcg
etinilostradiol igeren KOK giinde 2-3 tablet olacak sekilde baslandi. Bu olgularin kanamalarinin kontrol altina alinamamasi
nedeniyle tedavilerine traneksamik asit oral olarak eklendi. Agir AUK olan tiim olgularda kombine tedavi ile kanamalar kontrol
altma alindi. Sonug olarak; adélesan dénemde asir1 ve uzun siireli kanama sadece jinekolojik bir sorun degil, ayn1 zamanda sosyal
bir sorundur. Bu nedenle hastalar ¢ocuk endokrinoloji ve c¢ocuk hematoloji tarafindan kapsamli olarak degerlendirilmeli ve
tedavileri multidisipliner olarak planlanmalidir.

Anahtar Kelimeler: A normal uterin kanama, anemi, Von Willebrand Hastaligi

ORCID ID of the authors: ME. 0000-0003-1622-890X, FE. 0000-0001-7169-890X, TA. 0000-0001-7898-5311

Received 01.07.2024 Accepted 23.10. 2024 Online published .2024

Correspondence: Ferda EVIN— Bakirgay Universitesi Cigli Egitim ve Arastirma Hastanesi, Cocuk Endokrinolojisi Klinigi, izmir, Tiirkiye

e-mail: ferdaevin88@gmail.com

Ertekin M, Evin F, Ayranci I, Anormal Uterin Kanamali Adélesanlarin Multidisipliner Yaklasim ile Yonetiminin Degerlendirilmesi,
Osmangazi Journal of Medicine, 2024;46(6):972-980  Doi: 10.20515/otd.1505197

972


https://orcid.org/0000-0003-1622-890X
https://orcid.org/0000-0001-7169-890X
https://orcid.org/0000-0001-7898-5311

Anormal Uterin Kanamali Adélesanlara Yaklasim

1. Giris

Anormal uterin kanama (AUK), uterus
korpusundan siire, miktar, siklik ve/veya
diizen agisindan anormal olan kanama olarak
tanimlanir. Reprodiiktif donemdeki kadinlarin
%3-20'si AUK’dan etkilenir (1). Bu oran
ergenlik doneminde daha yiiksektir. Bu
nedenle AUK addlesan yas grubunda en sik
karsilasilan jinekolojik bulgulardan biridir (2).
Saglikli addlesanlarda normal adet dongiisii
genellikle 21-45 giinde bir, 2-7 giin siiren
kanamalar seklidedir ve kanama hacmi giinde
yaklasik 30-40 mL (3-6 ped) civarindadir (3).
Menars genellikle 12-13 yaglarnn arasinda
baslar ve adet dongiileri, menarstan sonraki
iciincli  yilda %60-80 oraninda eriskin
menstrual siklus diizenine benzer (4). Ped
birkag saatten kisa siirede degistirilmesi, ¢ift
ped kullanimi, ¢camasir veya carsaflarin sik sik
kirlenmesi ve ¢apt 2,5 cm'den biiyiik pihtilar
AUK belirtileridir (5). Uluslararas1 Kadin
Hastaliklar1 ve Dogum Federasyonu’'na
(FIGO) gore, AUK etiyolojisi yapisal (polip,
adenomyozis, leiomyom, malignite ve
hiperplazi) ve yapisal olmayan (koagiilopati,

ovulatuar disfonksiyon, endometrial
disfonksiyon, iyatrojenik ve heniiz
siniflandirilmamis) nedenler olarak ikiye

ayrilmigtir. Ancak yapisal nedenler addlesan
donemde reprodiiktiif doneme gore oldukca
nadirdir (6). Adodlesan yas grubunda AUK,
pubertenin fizyolojik bir durumu olan ve
genellikle anovulatuar adet dongiileri ve
goreceli hiperdstrojenemi ile iligkili olan

immatiir  hipotalamo-hipofiz-over ~ (HPO)
aksindan kaynaklanir (2)(4).
Genellikle  anormal  uterin  kanamalar

menstriiel siklusta ciddi olmayan diizensizlik
olarak karsimiza c¢ikmakla beraber, bazi
hastalarda ciddi kanamaya ve eslik eden
anemiye neden olabilecek ve hastane yatis
gerektirecek sekilde karsimiza ¢ikabilir. AUK
ve buna neden olan faktorler uzun vadeli
saglik sorunlarina neden olabilir. AUK
fiziksel, duygusal ve sosyal iyilik halini ve
yasam Kkalitesini etkileyebilir. Ek olarak,
AUK'nin tam zamanh egitimde devamsizliga
yol acabilecegi ve dolayisiyla akademik
basarinin  diismesine neden  olabilecegi
bildirilmistir (7).

Anormal  uterin  kanamalar  etkilenen
adolesanlar ve aileleri i¢in 6nemli bir stres
kaynagidir. Sik ve agir adet kanamasi acil
miidahale gerektirir ve dogru tedavi yaklasimi
onemlidir. Ancak optimal klinik yonetim i¢in
standart bir kilavuz yoktur. Bu ¢aligmada
Bakirgay Universitesi Cigli Egitim ve
Aragtirma Hastanesi Cocuk Hematoloji ve
Cocuk Endokrinoloji Boliimlerine bagvuran
ve anormal uterin kanama tanisi alan hastalar
retrospektif olarak incelenerek demografik
Ozelliklerinin, etiyolojilerinin ve tedavi
yonetimlerinin degerlendirilmesi amaglandi.

2. Materyal ve Metot
2.1. Calisma Grubu ve Dizayn

Calismamiza, Temmuz 2022 ile Mart 2024
tarihleri arasinda Bakiray Universitesi Cigli
Egitim ve Arastirma Hastanesi Cocuk
Hematolojisi ve Cocuk Endokrinolojisi
Boliimlerinde anormal uterin kanama tanisi ile
izlenen 14-18 yas arasi addlesan olgular dahil
edildi. Etik Kurul onay1 (izmir Bakircay Etik
Kurulu Karar no:1531, Tarih: 27.03.2024) ve
olgulardan ve ebeveynlerinden
bilgilendirilmis onam alindi. Tiim prosediirler
etik standartlara ve iyi klinik uygulama
rehberligine uygun olarak gerceklestirildi.

Olgularmm demografik verileri, aile Oykiisii,
basvuru esnasindaki yakinmalari, AUK'nin
oOzellikleri, tan1 anindaki muayene bulgulari,
laboratuvar ve radyolojik degerlendirme
sonuglari, tedavi rejimi ve tedavilere yanitlart
retrospektif olarak degerlendirildi. Tipik
menstriiel 6zelliklere (siklik, siire ve kanama
yogunlugu) sahip olan ve kronik sistemik
hastalifi  olan adolesanlar c¢alisma disi
birakildi. AUK tami kriteri olarak; siklus
aralig1 sik (aralik 21 gilinden kisa) veya nadir
(45 giinden uzun), veya kanama stiresi uzun (7
giinden uzun); veya kanama miktar1 agir (80
mL'den [8-10 ped] fazla kanama) olarak kabul
edildi. Agir kanama, yedi glinden fazla siireyle
giinde altidan fazla ped kullanilmasi veya
giinliik aktiviteyi etkileyecek kanama olarak
tanimlandi (1).

Oykiide ailede kanama bozuklugu, kanama
bozukluguna sebep olan ilag kullanim
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(heparin, diisiik molakiil agirlik heparin, asetil
salisilik asit vb.) dykiisii ve ek hastalik varlig1
not edildi. Standart laboratuvar
degerlendirmesi tam kan saymmi, periferik
yayma, ferritin diizeyi, protrombin zamani,
aktive parsiyel tromboplastin zamani ve
fibrinojen degerlerini igeriyordu. Aile Oykiisii
ve ilk testlerin sonuglarma gore oncelikli
olarak von Willebrand faktér vWF antijeni,
von Willebrand faktor ve faktdr 8 aktivitesi
diizeyleri arastirildi. Hormonal analizlerden
follikiil situmiilan hormon (FSH), lLiteizan
hormon (LH), total/serbest testosteron,
dihidroepiandrostenedion siilfat (DHEAS),
prolaktin (PRL), tiroid situmiilan hormon
(TSH), serbest tiroksin (sT4) diizeyleri
degerlendirildi. Ttiim olgularda insan koryonik
gonadotropin (HCG) ve pelvik ultrasonografi
(USG) ile gebelik dislandi. Anemisi olan
olgularda anemiye neden olabilecek talasemi
tastyiciligi, vitamin B12 ve folik asit eksikligi,
hipotiroidi, ¢6lyak hastalifi ve benzeri
gastrointestinal emilim bozuklugu gibi diger
nedenler dislandi. Etiyolojik degerlendirme
sonrast olgular hemoglobin degerine gore su
sekilde siniflandirildi: Hemoglobin 10-12
gr/dL hafif AUK; hemoglobin 8-9,9 gr/dL orta
AUK; hemoglobin <8 gr/dL agir AUK. Altta
yatan organik neden (polip, adenomyozis,

leiomyom, malignite, hiperplazi, koagiilopati
vb.) saptanmayan adolesanlarda AUK
etiyolojisi immatiir hipotalamo-hipofiz-over
(HPO) aksindan kaynakli anovulatuar siklus
olarak degerlendirildi.

2.2. istatistiksel Analiz

Tum istatistiksel analizler, SPSS siirtim 21.0
kullanilarak yapildi. Veriler ortalama+standart
sapma (SD), ortanca (en az; en fazla) olarak
ifade edildi. Degiskenlerin normalligini
degerlendirmek i¢in Kolmogorov-Smirnov
testi kullanildi. Tanimlayici analizler normal
dagilim gosteren degiskenler icin
ortalama+SD kullanilarak sunuldu.

3. Bulgular

Calismaya 40 kiz addlesan olgu dahil edildi.
Olgularm yas ortalamas1 14,38+2,1 (11-17,8),
ortalama menars yas1 ise 11,57+1,4 (9-15)
yildi. Olgularin ortanca menstrual siklus
araligr 25 (10-45) giin, ortanca kanama siiresi
10 (4-35) giin, ortalama ped sayist 6,2
ped/giin idi. Olgularim anamnezinde kronik
hastalik ve ilag kullammmi yoktu. Aile
Oykiisiinde kanama bozuklugu bildirilmemisti.
Olgularin demografik ve klinik o6zellikleri
tablo 1’de 6zetlenmistir.

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Tiim hastalar Hafif AUK Orta AUK Agir AUK
(n:40) (n:25) (n:8) (n:7)
Ortalama yas 14,4312,1 13,99+2,09 15,30+2,28 14,74+1,75
(11,07-17,84) (11,28-17,44) (11,07-17,84) (12,45-16,33)
Ortalama menars yasi 11,56+1,42 (9- | 11,36%1,43 12,18+1,73 (10- | 11,64+0,62
15) (9-15) 15) (10,5-12)
Ortanca siklus arahg: 25 (10-45) 25 (10-45) 29 (15-45) 21 (15-28)
Ortanca kanama siiresi 10 (4-35) 9 (4-35) 12,5 (6-15) 15 (6-20)
Giinliik ortanca ped kullamm | 5,5(2-10) 4 (2-10) 6 (2-10) 8 (3-10)
sayis1
VKIi SDS 0,37£1,5 0,47£1,62 0,49+1,23 -0,19+1,41
(-4-3) (-4-3) (-2-2) (-2-1)

AUK: anormal uterin kanama, SDS: standart deviasyon skoru, VKI: viicut kitle indeksi.

Olgularm  %17.5’inde (n=7) agir AUK,
%20’sinde (n=8) orta AUK, %62,5’inde
(n=25) hafif AUK mevcuttu. 2 (%5) olguda
hafif Von Willebrand Hastalig1 saptandi.
Kanama etiyolojisinde Von Willebrand

Hastaligi disinda, hastalarin 4’iinde (%10)
polikistik over sendromu (PKOS) saptanirken,
kanama etiyolojisinde saptanan en sik etken
anovulasyondu (n=34). Olgularin tiroid
fonksiyon testleri ve prolaktin diizeyleri yasa
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uygun referans araliklar  igerisindeydi.
Ultrasonografik gortintiilemede bir (%2,5)
olguda arkuat uterus ve 2 (%5) olguda overde

dermoid kist izlendi. Hastalarin laboratuvar ve
goriintiileme verileri tablo 2°de verilmistir.

Tablo 2. Hastalarin laboratuvar ve goriintiileme bulgulart

Tiim Hafif AUK Orta AUK Agir AUK
hastalar (n:25) (n:8) (n:7)
(n:40)
Ortalama hemoglobin diizeyi (g/dL) | 9,9+1,55 10,93+1,11 8,97+0,27 7,2+0,46
Ortalama lokosit say1s1(103/mm3) 6,8+1,75 6,93+1,84 7,14£1,45 6,12+1,72
Ortalama trombosit (10°/mm?) 312492,8 298+79,2 357+88 322+133
Ortalama ferritin diizeyi (ng/mL) 16,7+14,53 22,8+15,17 6,75+1,75 8+7,09
Ortalama vitamin B12 diizeyi | 365,1+151,4 362,1£151,2 369,7£139,8 359,2+178,4
(pg/mL)
Ultrasonografi bulgular: Normal: 22 Normal:6 Normal:5
Dermoid kist: 1 Arkuat uterus: 1 PKOM:2
PKOS: 2 Dermoid kist:1

AUK: anormal uterin kanama, PKOM: polikistik over morfolojisi.

Uc (%7,5) olgunun kan iiriinii (eritrosit
siispansiyonu) transfiizyonu ihtiyaci olurken,
2 (%5) olguya intravendz (IV) ve 31 (%77,5)
olguya oral demir tedavisi verilmisti.
Transfiize edilen veya IV demir tedavisi alan
hastalar hospitalize edildi. Tedavi yOnetimi
standart protokol izlenerek gergeklestirildi. Bu
protokole gore, yonetimin temel klinik amaci
etiyoloji belirlenene kadar anemiyi diizelterek
hemodinamik stabilite saglamakti (8)(9).
Hafif AUK olan olgularda kanamaya yonelik
tedavide ilk segenek olarak non-steroid
antiinflamatuar ilaglar (NSAIQ) baslandi. Bu
olgularin 19’unda (%47,5) NSAIl kanamanin
stiresini ve miktarin1 azaltti. Orta AUK olan
addlesanlara (n=8) ve hafif AUK olup NSAII
ile kanamalart kontrol altin alinamayan
olgulara (n=6) 3mg drospirenon ve 30 mcg
etinildstradiol igeren kombine oral
kontraseptif (KOK) baglandi. Bu olgularin
kanamalar1 KOK ile kontrol altina alindi. Agir
AUK olan olgulara, 3mg drospirenon ve 30
mcg etinilostradiol iceren KOK giinde 2-3
tablet olacak sekilde baglandi. Bu olgularin
kanamalarinin  kontrol altina alinamamasi
nedeniyle tedavilerine traneksamik asit oral
olarak eklendi. Agir AUK olan tiim olgularda
kombine tedavi ile kanamalar kontrol altina
alindi. Tedavi esnasinda olgularin tedavi
uyumu tamdi. Olgularda tromboembolik veya
KOK’a bagli yan etkiler izlenmedi.

4. Tartisma ve Sonug

Calismamiz adodlesan sagligi pratiginde sik
karsilagilan bir yakinma olan anormal uterin

kanama ile basvuran adodlesanlar1
muldisipliner ~ yaklasimla  degerlendiren
kapsamli bir c¢aligmadir. Anormal uterin

kanamasi olan olgularin tamaminda anemi
saptanmis olup, olgularn yalmzca %17,5’inde

agir kanama  saptandi.  Calismamizda,
adolesanlarda AUK'nin en yaygin nedeni
anovulasyondu. Caligmadaki olgularin

tamaminda endokrinopati arastirilmig olup,
PKOS disinda herhangi bir endokrinopati
tespit edilmezken, kanama bozukluklarina
yonelik yapilan degerlendirme sonrasi 2 hasta
Von Willebrand Hastaligi tanmist almigtir.
Tedavide hafif olgularin %76’sinda NSAII’ler
ile klinik kontrol altina almirken, hafif
olgularin %24’, orta ve agir olgularda
kanamanin kontrolii icin NSAIi’lerin yaninda
KOK ve yalnizca agir olgularda KOK ile
beraber traneksamik asit tedavisi gerekmistir.

Hastalar  degerlendirilirken ayrintih  bir
anamnez, kanama bozukluklar1 siiphesi,
hamilelik ve hatta cinsel istismar1 belirlemek
icin hayati dneme sahiptir. Cinsel olarak aktif
hastalarin pelvik muayenelerden ge¢meleri

gerekmektedir.  Ayrica, bu  hastalarda
kontrasepsiyon kullanimi ve cinsel yolla
bulasan enfeksiyon Oykiisii de

975



Osmangazi Tip Dergisi, 2024

sorgulanmalidir. Pelvik patolojileri diglamak
i¢in tim hastalara abdominopelvik
ultrasonografik  goriintiileme  yapilmalidir.
Bizim c¢alismamizda olgularimizdan cinsel
aktif olan olgu yoktu. Tiim olgularda gebelik
biyokimyasal ve ultrasonografik olarak
dislanmigti.  Laboratuvar testleri; gebeligin
dislanmasinin disinda, kanamanin ciddiyetinin
belirlenmesi ve  AUK’nin  potansiyel
nedenlerinin aydinlatilmasi acisindan
onemlidir. Istenilecek laboratuvar testleri
Oykii ve fizik muayeneden elde edilen on
siralanmalidir. i1k

tanilara  gore etapta
calisilmasi gereken  testler arasinda
hemogram, ferritin  diizeyi, fibrinojen,
protrombin  zamam1  (PT) ve  aktive
tromboplastin zamani1 (aPTT) gelir. Hastanin
soygegmisinde annesinin veya kiz

kardeslerinin benzer sekilde yogun adet
kanamasi oOykiisiine sahip olmasi ve adet
kanamas1 disinda eslik eden burun kanamasi
,dis eti kanamasi gibi mukozal kanamalarin
varliginda hastalarda kanama
bozukluklarindan siiphe edilir. Kanama
bozuklugu i¢in risk altinda olan agir AUK’a
sahip adolesanlarda vVWH i¢in ek inceleme
(von Willebrand faktor vWF antijeni, von
Willebrand faktor ve faktor 8 aktivitesi)
yapilmalhidir (10)(11). vWF eksikligi disinda
daha nadir gorillen trombosit fonksiyon
bozukluklar1  (Glanzman  Trombastenisi,
Bernard Solier Hastalig1 vb.), afibrinojenemi,
disfibrinojenemi, faktor 7, faktor 10 eksikligi
gibi  koagiilopatiler de anormal uterin
kanamaya neden olabilir. Bu nedenle orta ve
agir anormal uterin kanama ile bagvuran ve
baslangi¢ testleri ile etiyolojisi
aydmnlatilamayan  hastalara,  klinik  ve
laboratuar siiphe olmasi durumunda faktor
diizeyleri (faktor 7, 10 vb.) ve trombosit
agregasyon testleri gibi ileri incelemeler
yapilmalidir.

Diizenli bir adet dongiisii, kizlarda ergen
sagligmin 6nemli bir gostergesidir. Menarsin
ilk iki y1l1 boyunca adet dongiisiiniin yaklasik
yarist  anovulatuvardir ancak menarstan
sonraki besinci yilda sikluslarin = %75'i
ovulatuar olmaktadir. Over folikiillerinden,
progesteron salgisindaki bir eksiklik ve asiri
Ostradiol iiretimi anoviilasyona neden olur
(2)(4). Anoviilasyon adolesan donemde
karsimiza ¢ikan anormal uterin kanamaslarin

en sik sebebi olarak bilinmektedir. Bunun
nedeni olarak hipotalamo-hipofiz-over aksinin
immatiiritesi karsimiza ¢ikmaktadir. Hipofizin
GnRH uyarisina yanit verme potansiyeli ve
Ostradioliin  olumlu geri bildirim etkisi
menarstan sonra giderek iyilesir. Menarstan
sonraki ilk iki yilda, adet dongiilerinin
yaklasik yarist  boyunca anovulatuardir.
Fizyolojik veya PKOS nedeniyle gecikmis
veya hi¢ yumurtlama olmamasi, progesteron
eksikligine ve folikiillerinden asin E2
iretimine neden olur ve endometriyumun
cogalmasina ve hem zamanlama hem de
miktardaki Ongoriilemeyen adet kanamasina
uygun hale gelmesine neden olur. Bu tiirden

dolay1  anovulatuar  dongiiler  ergenlik
déneminde AUK’nin onde gelen
nedenidir(12)(13)(14). Caligmamizda

ergenlerde AUK'nin en yaygin nedeni literatiir
ile uyumlu olarak anoviilasyondu.
Anovulatuvar dongiiler diginda, hipotiroidizm,
hiperprolaktinemi ve polikistik over sendromu
gibi  bozukluklar da  AUK'nin  sik
nedenlerindendir (6). Diger endokrinolojik
nedenler incelendiginde olgularimizda PKOS
disinda herhangi bir endokrinopati tespit
edilmemigtir. Adolesan donemde yapisal
nedenlerin ¢ok nadir oldugu ve AUK'in
yaklagik %1,3-1,7'sini olusturdugu
bilinmektedir (15)(16)(17). Bizim
calisgmamizda bir olguda arkaut uterus ve 2
olguda dermoid kist saptandi. Ancak, bu
anomaliler ile AUK arasindaki iliski net
olmayip, bu hastalar aym zamanda
anovulatuardi.

Anormal uterin kanama etiyolojisinde, %5-28
siklikta koagiilopatiler oldugu
bildirilmektedir. Yapilan c¢alismalarda Von
Willebrand Hastaliginin (vWH) kadinlarda

%5-48  siklikta koagiilopatinin - en  sik
etiyolojisi oldugu gdsterilmistir. Normal
popiilasyonda vWH sikhigt %1 olarak
bilinmektedir (18)(19)(20). Ancak, daha
onceki caligmalarda  bilinen  kanama
bozuklugu tanisi olan vakalarin da ¢aligmalara
dahil  edildigi  bilinmektedir. =~ Ankara

Universitesi'nden Cetin ve ark. yapti§1 bir
calismada bizim caligmamizda oldugu gibi
bilinen hastalik Oykiisii olan olgular dahil

edilmeden hastalar degerlendirilmis ve
olgularm  %4’tinde  kanama  bozuklugu
saptanmistt  (9). Yine ilkemizde yapilan
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benzer calismalarda bu oran %2,5 ile %6
olarak  bildirilmistir  (21)(22).  Bizim
calismamizda kanama bozuklugu olarak 2
olguda Von Willebrand eksikligi saptanmis
olup, bu oran hasta kesitimizde %5 idi.

Anormal uterin kanamalar, kanama
bozukluklarinin tek semptomu olabilir bu
nedenle  klinisyenler = anormal  uterin

kanamanin nedeni
farkinda olmalidir.

olarak koagiilopatinin

Menarstan itibaren agir menstriiel kanama,
ciddi anemiye yol agabilir. Diinya genelinde
adet goren kadinlarin yaklagik 9%30'unda
anemi saptanirken, bu oran Giiney Asya ve
Afrika'nin belirli bolgelerinde %60'a kadar
cikabilmektedir (23). Agir menstriiel kanama
semptomlar1 gosteren kadinlarin  %25'inde
demir eksikligi anemisi tespit edilmistir (24).
Knol ve arkadaglarinin yaptig1 bir ¢alismada,
AUK ile bagvuran hastalarin %46'sinda anemi
saptanmistir (25). Anemi gelisen ergenlerde
yorgunluk ve halsizlik gibi semptomlar yasam
kalitesini olumsuz etkileyebilir. Ulkemizde
Vural ve ark. yaptig1 bir ¢alismada anormal
uterin kanama nedeniyle basvuran hastalarin
%53,8’inde agir, %23’iinde orta, % 23’iinde
ise hafif anemi saptamiglardir. Anemi oraninin
yiiksek  olmasini, calismanin ~ Cocuk
Hematoloji  Poliklinigine gelen hastalar
arasinda yapilmis olmasi ve anemisi olan
AUK’lu adolesanlarin ileri tetkik amaciyla
yonlendirilmis olmasiyla agiklamislardir (21).
Benzer sekilde bizim hasta grubumuzda da
olgularin tamaminda anemi saptandi. Bunlar
%17.5’1 agir, %?20’si orta, %62,5’1 hafif
anemiydi.

Anormal  uterin  kanama,  ergenlerde
jinekolojik sorunlarin en yaygin nedenidir ve
etkilenen ergenler ve aileleri i¢in onemli bir
stres kaynagidir. Sik ve agir adet kanamasi
acil miidahale gerektirir ve dogru tedavi
yaklasimi énemlidir. Ancak literatiirde net bir
uzlasi  bulunmamaktadir. Daha  6nceki
calismalarda tedavide temel yaklasimin;
kanamay1 durdurmak, anemiyi tedavi etmek,
adet dongiisiiniin diizenli olmasii saglamak
ve hastanin yasam kalitesini arttirmak oldugu
vurgulanmigtir (26)(27). Tedavi secenekleri

arasinda demir  takviyesi, KOK'ar,
progesteron, NSAll'ler, antifibrinolitikler
(traneksamik  asit, aminokaproik  asit),

desmopressin ve gonadotropin salgilayan
hormon (GnRH) analoglar1 yer alir (28)(29).
Bizim calismamizda klinigimizde standart
olarak uygulanmakta olan tedavi protokolii

incelendi  (8)(9). NSAIl’ler progesteron
diizeyi tlizerinden tedaviye destek saglarlar.
Endometriyal prostaglandinler seks
steroidlerinin kontroliiyle uretilirler.
Steroidlerdeki azalma, progesteronun
prostaglandinler sentezine karsit inhibitor
etkisini ortadan kaldirir ve lokal prostaglandin
artist goriiliir. Ovulasyondan sonra

endometriumda Ostrojen ve progesteronun
etkisiyle proliferasyon fazindan sekresyon
fazina gecerken Prostaglandin F2 (PGF2a) ii¢
kati kadar artar. PGF2a myometrium
kasilmasina, vazokonstriksiyona ve iskemiye,
ve boylelikle menstriiel kanamanin olmasina
ve agrinin azalmasina katkida bulunurlar.
NSAIl’ler siklooksijenaz inhibisyonu ile
endometrial prostaglandinleri inhibe ederek
menstriiel kanama miktarii1 ve dismenoreyi
azaltirlar (30)(31). Bizim calismamizda tiim

hastalarda hemodinamik stabilitenin
saglanmasi, aneminin diizeltilmesi ve diizenli
sikluslarin ~ suirdiriilmesi, ciddi  AUK

tedavisinde ana hedeflerimizdi. Agir kanamasi
olan kizlarin tamami yatakli servise yatirildi.
Uygun doz ve silirede oral demir tedavisi
kullanmasina ragmen anemisi devam eden
veya oral demir tedavisini tolere edemeyen
hastalara IV demir tedavisi verildi. Derin
anemiye bagl tasikardi, hipotansiyon gelisen
ve genel durum diigkiinliigli olan hastalar ise
transfiize edildi. Agir kanamasi olan olgularin

%42,8’inin eritrosit slispansiyonu
transfiizyonu ihtiyact olurken; %28,5’ine 1V
demir tedavisi uygulandi. Takiplerimizde

olgularin tiimii NSAIl ve demir takviyesi
kullaniyordu. Bu tedavilere yanitsiz %52,5
olguda ek olarak KOK tedavisi uygulandi.
Agir AUK olan %17,5 olguda NSAII, demir
ve KOK tedavilerine traneksamik asit tedavisi
eklendi. Randomize kontrollii 11 ¢alismanin
incelendigi bir meta-analizde agir adet
kanamasi  olan  reprodiiktif = donemdeki
kadinlarda  traneksamik asit  kullanim
arastirilmis.Bu ¢aligmalarda traneksamik asit
tedavisi genellikle idiyopatik agir adet
kanamasi igin birinci basamak tedavi olarak
kabul edilmistir ve traneksamik asit, agir adet
kanamasi i¢in tedavi edilen kadinlarin yagsam
kalitesini onemli Olgiide iyilestirmistir (32).
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Olgulartmizda  desmopressin  ve  GnRH
analogu deneyimimiz olmadi. Literatiirde
Fraser ve ark.; AUK olan reprodiktif

donemdeki kadinlarda oral kontraseptifler,
mefenamik asit, diisiik doz danazol ve
naproksen  gibi  tedavilerin  etkilerini
incelemigler, ancak gruplar arasinda anlamh
bir iliski bulamamislardir (33). Buna karsilik,
bagka  bir  calisma, kombine oral
kontraseptiflerin alt1 ay boyunca
kullanilmasinin AUK'li kadinlarda bulgularda
%12 ile %77 arasinda azalma sagladigin1 ve
bu tedavinin potansiyel etkinligini orta
diizeyde  kanitlarla  gostermistir  (34).
Giiniimiizde adolesan donemde; NSAIl'lerin
veya uzun etkili progesteron iceren
tedavilerin, AUK tedavisinde kombine
hormonal kontraseptiflerle karsilastirilabilir
etkinligini  belirlemek  i¢cin  randomize
kontrollii ¢aligmalar bulunmamaktadir.

Bu calismanin retrospektif ve tek bir
merkezde gergeklestirilmis olmasi ¢alismanin
kisithiliklar1  arasinda  yer  almaktadir.
Calismamizda trombosit agreagasyon testi
yapilmadigindan trombosit fonksiyon
bozuklugu olan hastalarin tanisiz kalmis olma
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Case Report / Olgu Sunumu
A Case of Primary Breast Angiosarcoma in a Male Patient with Literature

Review
Erkek bir Hastada Literatiir Taramasi ile Birlikte Primer Meme Anjiosarkom Olgusu Sunumu
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Abstract: Primary breast angiosarcomas are rare malignities of breast. They are extremely rare in male patients. Breast
angiosarcomas can occur as primary or secondary angiosarcomas. In angiosarcomas, clinicopathological factors such as tumor size,
surgical margin status have been reported to be important in prognosis. In this article, breast angiosarcoma in a male patient will be
presented in the light of the literature.

Keywords: angiosarcoma, breast, male

Ozet: Primer meme anjiosarkomlari memenin nadir goriilen maligniteleridir. Erkek hastalarda son derece nadir goriiliir. Meme
anjiosarkomlar1 primer ve sekonder anjiosarkomlar olarak ortaya ¢ikabilir. Anjiosarkomlarda tiimor boyutu, cerrahi simir durumu
gibi Klinikopatolojik faktorlerin prognozda 6nemli oldugu rapor edilmistir. Bu makalede erkek bir hastada gorillen meme
anjiosarkomu literatiir verileri 15181nda sunulacaktir.
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1. Introduction

Primary breast sarcomas are rare accounting for
0,1<% of all mammary malignancies (1). It can
be detected de novo (primary) or following breast
cancer (secondary). Primary breast angiosarcoma
is definied as a malignant vascular neoplazm
arising within the breast parenchyma that usually
does not invade breast skin at all, some times
with a small spread of the breast skin, and is a
relatively rare neoplasm of the breast (2).
Primary angiocarcomas usually affect women in
3-4. decades and appear clinically as a painless,
irregular breast mass (1). Primary breast
angiosarcoma is rarely found in men and there
are few cases in the literature (3).

2. Case

In November 2019, a 46-year-old male patient
admitted to another center with a mass in his
right breast. Ultrasonography (USG) revealed a
subcutaneous 11x4 cm hypoechoic lesion. In
March 2021, the patient underwent subcutaneous
mastectomy of the right breast. Operative
pathology was reported as angiosarcoma of the
breast (Figure 1, Figure 2). Pathologically, the
tumor size was 6x4x4 cm and surgical margin
was negative. Tumor tissue with an infiltrative
pattern extending to the skin tissue was observed
in the breast parenchyma. Microscopically,
spindle morphology in some areas and
pleomorphic  morphology in others were
remarkable. Mitosis 22/10 HPF and histological
grade 3 were detected in the tumor which
contained extensive necrosis areas. Ki67
proliferation index was not mentioned in the
pathology report. Immunohistochemically,
vascular markers CD31 (Figure 3A), ERG
(Figure 3B) and FLI1 (Figure 3C) were positive.
Keratin was negative, CD34 was positive,
Vimentin was diffusely positive, muscle and
nerve markers were negative. When the clinical

and pathological findings were evaluated
together, the case was diagnosed as primary
angiosarcoma of the breast.

Postoperative axillary USG showed atypical
lymph nodes. Excisionel biopsy was performed
on these atypical lymph nodes and pathological
examination of excisional biopsy revealed no
malignancy. Baseline imaging showed several
nodules smaller than 1 cm in the lung
parenchyma. Metastasis of these nodules couldn’t
be ruled out and follow-up was decided. The
patient was evaluated as high-risk disease due to
tumor size larger then 5 cm and high grade (grade
3) tumor and the patient was then given adjuvan
paklitaxel chemotherapy for 18 weeks. No
progression was detected in these nodules during
adjuvant treatment. After six months of adjuvan
treatment, wedge resection was performed for the
progressive nodule detected in the patient’s
thorax tomography in October 2021. It’s
pathology was reported as angiosarcoma
metastasis. In March 2022, multiple metastatic
nodules, muscle and bone metastases were
detected in both lung parenchyma on PET CT
scan and sunitinib treatment was given in the first
series. Due to detection of progression in lung
parenchymal metastases in the fourth month of
treatment, the treatment was discontinued and
gemcitabine-vinorelbine treatment was started in
the second series. After three cycles of
gemcitabine-vinorelbine, progression was
detected in lung metastatic nodules. Therefore,
the patient was started adriamycin chemotherapy.
After the first course of adriamycin
chemotherapy, treatment could not be continued
due to deterioration in the patient's general
condition and he was followed up with palliative
supportive care. Due to disease progression, the
patient died 3 months later in July 2023.
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Figure 2A-B. Tissue consisting of highly hyprcellular, hyperchromatic and pleomorphic cells with high mitotic activity is
observed (H&E X100 magnification)

CD 31 (Figure 3A), ERG (Figure 3B) and FLI1 (Figure 3C), vascular markers in the tumor tissue are positive (x100
magnification)

3. Discussion

Angiosarcomas are rare malignancies vascular
endothelial cell origin. Although angiosarcomas
can be seen all over the body, they are usually
seen in the skin, liver, breast and soft tissue. Less
than 1% are detected as primary or secondary
breast tumors (4). Breast angiosarcomas are
generally seen in young women; however it can
be seen wvery rarely in men. Secondary
angiosarcomas of the breast occur mostly in older
women who have been treated for breast cancer.
There are two types of angiosarcomas of the

breast, lymphedema-associated and  post-
irradiation-associated. Lymphedema-associated
secondary  angiosarcoma  develop  from

lymphedema limbs after mastectomy and axillary

lymph node dissection. Radiation-associated
angiosarcoma may affect the dermis of the breast
as well as the breast parenchyma after radiation
(4), while primary angiosarcoma involves the
breast parenchyma (4) and may secondarily
involve the breast skin (5). There are fewer than
10 well-described cases of male primary
angiosarcoma in the literature (Table 1) (6-12).

In most series published in the literature, the
prognosis of breast angiosarcoma was associated
with tumor diameter and histological grade
(3,13), but some studies did not find a better
prognosis in low-grade tumors (5,14). In the
studies, treatment of breast angiosarcoma is
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mastectomy and surgical resection. Since axillary
lymph node involvement is rare, axillary
dissection is not routinely recommended in
patients with breast angiosarcoma (15). In our
case, postoperative imaging showed atypical
lymph nodes in the axillary region. Excisional
biopsi was performed from these lymph nodes
and pathological examination of the biopsy
showed no malignancy.

Grade I-1l angiosarcomas should be differentiated
from benign vascular proliferations and non-
vascular stromal lesions such as
psoudoangiomatous stromal hyperplasia (16). On
the other hand, high-grade angiosarcomas should
be differentiated from aggressive breast cancer

subtypes (5). Immunohistochemical markers are
useful in the distinction. Epithelial markers such
as EMA and vascular markers such as CD 31,
CD34 and D2-40 are useful in differentiating
angiosarcoma from carcinoma (15). In our case,
CD 31, CD34 and EMA were positive.

Treatment options in metastatic angiosarcoma
include antracycline-based and taxane-based
chemotherapies, gemcitabine-based
chemotherapies, immunotherapy options (17),
vinorelbine, pazopanib (18,19), sorafenib (20),
sunitinib (21). Since our patient developed
metastasis under paklitaxel given as adjuvant,
gemcitabine-vinorelbine, sunitinib, adriamycin
treatments were given in metastatic series.

Table 1. Well-defined cases of male breast angiosarcoma reported in the literature

Mansori H.  Granier G. at Wang ZS at Kamat at LB. Awan DasilvaBB  Our case
at al. 2000 al. 2005(6) al 2007(7) al. 2015(10) At al. 2017 at al.
9 (12) 2018(11)
Age 57 58 20 57 65 36 46
Size (cm) 4 Unknown 18 Unknown 13 3.7 6
Treatment | No Unknown No No Unknown Paclitaxel Paclitaxel
Gemcytabin-
vinorelbin
Adriamycin
Grade Unknown Unknown Low grade Low grade High High
grade grade
Follow up Norecurrence Unknown Died six  Norecurrence  Unknown Died shortly Died 2
for three years months  after after years after
diagnosis diagnosis diagnosis
4. Conclusion
Breast angiosarcomas are rare tumors. Its vascular and non-vascular tumors. More

incidence in men is extremely low. It is important
to distinguish breast angiosarcomas from other
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Abstract: Macro-TSH, nadir goriilen bir laboratuvar interferans1 olup ozellikle pediatrik hastalarda tani agisindan zorluklar
olusturur. Bu yazida, hipotiroidizm belirtileri olmaksizin yiiksek tiroid uyarici hormon (TSH) seviyeleriyle karakterize edilen
makro-TSH’l1 5 yasindaki bir erkek hastanin vakasi sunulmaktadir. Normal serbest tiroksin (fT4) seviyelerine ragmen, klinik
bulgular ile TSH seviyeleri arasindaki uyumsuzluk daha fazla arastirmay: gerektirmistir. Polietilen glikol (PEG) ile iglenen serum
ornekleri, TSH seviyelerinde belirgin bir azalma gostermis ve makro-TSH varhigini dogrulamistir. Bu vaka, TSH ve fT4 seviyeleri
arasinda uyumsuzluk oldugu durumlarda klinik ve laboratuvar bulgularinin dikkatli bir sekilde degerlendirilmesinin 6nemini
vurgulamaktadir. Makro-TSH'nin taninmasi, gereksiz tetkik ve tedavilerin onlenmesine ve boylelikle hastalarin yonetiminde
iyilesmeye yol agabilir.

Keywords: Thyroid Stimulating Hormone, False Positive Reaction, Pituitary Adenoma

Ozet: Macro-TSH, a rare laboratory interference, poses a diagnostic challenge, especially in pediatric patients. We present a case of
a 5-year-old male patient with macroTSH, characterized by elevated thyroid-stimulating hormone (TSH) levels without symptoms
of hypothyroidism. Despite normal free thyroxine (fT4) levels, the discrepancy between clinical findings and TSH levels prompted
further investigation. Serum samples treated with polyethylene glycol (PEG) revealed a significant decrease in TSH levels,
confirming the presence of macro-TSH. This case underscores the importance of clinical and laboratory findings in discordant TSH
and fT4 levels. Recognition of macro-TSH can prevent unnecessary investigations and treatments, improving patient management.
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1. Introduction

Thyroid-stimulating hormone (TSH) plays a
crucial  role in  evaluating thyroid
dysfunctions. When elevated TSH
accompanies a an average level of free
thyroxine (fT4), it commonly indicates the
existence of subclinical hypothyroidism.
However, it can also,though infrequently,
signal other conditions, including thyroid
hormone resistance (Refetoff syndrome),
biologically inactive  TSH, laboratory
interferences, and TSH-producing pituitary
adenomas. Macro-TSH is a rare laboratory
interference that can disrupt the measurement
of TSH, leading to spuriously high results (1-
3). In this study, we aim to underscore the
significance of evaluating clinical and
laboratory findings in cases where free
thyroxine (fT4) values are discordant with
thyroid stimulating hormone (TSH) levels.
This approach helps prevent delays in
diagnosing conditions such as macro-TSH, as
observed in our case, and, more importantly,
aids in avoiding unnecessary investigations
and treatments.

2. Case Report

A neurosurgeon examined the 5-year-old male
patient  after  imaging revealed a
microadenoma in the pituitary gland. Further
inquiry into the patient’s medical history
revealed that routine pre-school tests had
shown elevated thyroid stimulating hormone
(TSH) levels, which led to the initiation of L-
thyroxine treatment. The patient had no
significant prior medical history, and the
family did not report any history of thyroid
disorders. During the physical examination,
the patient appeared healthy, conscious, and
cooperative. His height measured 117 cm
(standard deviation +1.3), and his body weight
was 19 kg (standard deviation +0.11).
Systemic examination revealed no additional
pathologies, and the thyroid examination
yielded expected results. Genital examination
indicated a stretched penile length of 5 cm and
bilateral testicular volumes of 2 ml. Complete
blood count, kidney function tests, and
transaminase levels were within normal
ranges, and the patient did not present with
any complaints or physical manifestations

suggestive of thyroid dysfunction. Laboratory
analyses indicated free triiodothyronine levels
of 4.1 pg/mL (within the normal range of 2.3-
4.2), free thyroxine levels of 1.2 ng/dL (within
the normal range of 0.88-1.3), and a
significantly elevated TSH level of 53.4
plU/mL (outside the normal range of 0.63-
4.82). We conducted these tests twice to
validate the findings. The tests for anti-
thyroglobulin antibodies, anti-thyroid
peroxidase antibodies, and TSH receptor-
activating antibodies all returned negative
results. Although the patient was referred
from an external center with a preliminary
diagnosis of pituitary adenoma, we considered
the anterior pituitary hormone measurements
to be normal. When serum was combined with
an equal volume of 25% polyethylene glycol
(PEG) to address the discrepancy between
high serum TSH levels and FT4, the y-
globulin fraction precipitated.
Subsequently,the TSH concentration in the
supernatant notably decreased from 53.4
pU/mL to 1.2 yU/mL (PEG precipitation rate:
97.8%).

3. Discussion

In this study, we present a rare case of macro-
TSH in childhood, characterized by elevated
TSH  levels  without symptoms  of
hypothyroidism, posing a diagnostic challenge
in pediatric patients. Symptoms and signs of
thyroid dysfunction, such as hyperthyroidism
and hypothyroidism, often lack specificity and
may be ambiguous or absent. The
measurement of thyroidstimulating hormone
(TSH), free thyroxine (fT4), and free
triiodothyronine  (fT3) is crucial for
diagnosing overt and subclinical thyroid
disorders. The assessment of serum thyroid-
stimulating hormone (TSH) stands as a critical
diagnostic measure in the assessment of
thyroid disorders. When the fT4 level is
within the normal range despite elevated TSH
levels, we should consider the possibility of
macro-TSH, which is an infrequent
phenomenon, especially in children (4).
Patients with macro-TSH typically exhibit
elevated TSH levels, normal thyroid hormone
levels, and a lack of clinical indications of
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thyroid dysfunction. Although plasma TSH
levels are frequently reported as significantly
elevated, in certain instances, as observed in
our patient, they may only be slightly raised
(5,6).

The mechanisms of macro hormone
production are influenced by various factors
and result from the combination of hormones
with  immunoglobulins (Ig). Specifically,
macro-TSH is formed when monomeric TSH,
typically 28 kDa in its biologically active
form, combines with 1gG, leading to a
substantial increase in molecular weight,
approximately 150 kDa. This increased
molecular weight significantly reduces the
renal clearance of macro-TSH, allowing it to
circulate in the bloodstream for a longer
duration (7). However, it has also been
demonstrated that macro-TSH may not only
originate from IgG but also from IgA binding.
For instance, in an asymptomatic Japanese
patient, macro-TSH bound to IgA was
identified. This finding suggests that in cases
where there is a discrepancy between thyroid
function test results and clinical symptoms, it
is essential to consider that macro-TSH can be
caused by both IgG and IgA binding (8).
These mechanisms are crucial considerations
in the diagnosis and management of macro
hormone-related conditions.

Biochemically, macro-TSH resembles
subclinical hypothyroidism and can result in
inappropriate LT4 therapy. Likewise, our
patient received treatment for hypothyroidism.
Such cases, which typically do not respond to
hypothyroidism  treatment, are  often
diagnosed during further investigation due to
unresponsiveness to treatment and laboratory-
clinical incompatibility. After observing no
response to hypothyroidism treatment, we
conducted MRI imaging with the suspicion of
a TSH-secreting adenoma. TSHsecreting
adenoma in childhood is exceedingly rare.
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Case Report / Olgu Sunumu
Bilissel Fonksiyon Bozukluguyla Basvuran Primer Antifosfolipid Antikor
Sendromu Olgusu

A Case of Primary Antiphospholipid Antibody Syndrome Presenting with Cognitive
Dysfunction

Rifat Bozkus, Seyma Sarigsen

Ankara Etlik Sehir Hastanesi, I¢ Hastaliklari Klinigi, Ankara, Tiirkiye

Abstract: Antiphospholipid antibody syndrome is a systemic autoimmune disorder characterized by recurrent arterial, venous, and
microvascular thromboses, recurrent early pregnancy loss, fetal loss, and pregnancy complications associated with antiphospholipid
antibodies. Additionally, it is often accompanied by clinical manifestations such as skin ulcerations, cognitive decline,
thrombocytopenia, hemolytic anemia, heart valve disease, and nephropathy. In the absence of an underlying disease or medication
use, it is considered primary antiphospholipid syndrome. If there is an associated autoimmune disease, such as systemic lupus
erythematosus, medication use or another underlying condition, it is considered secondary antiphospholipid syndrome. A patient
presenting to the clinic with complaints of leg swelling and pain, as well as cognitive dysfunction, was found to have bilateral lower
extremity venous thromboses, pulmonary embolism and chronic cerebrovascular ischemic events. Advanced investigations to
determine the etiology revealed a diagnosis of primary antiphospholipid syndrome. Various clinical manifestations of primary
antiphospholipid antibody syndrome are discussed in this case report.

Keywords: Antiphospholipid syndrome, Thromboembolism, Cognitive dysfunction

Ozet: Antifosfolipid antikor sendromu antifosfolipid antikorlar: ile iligkili tekrarlayan arteryel, venéz ve mikrovaskiiler trombozlar,
tekrarlayan erken gebelik kaybi, fetal kayip ve gebelik komplikasyonlariyla karakterize sistemik bir otoimmiin bozukluktur. Ayrica
deri tilserasyonlar, biligsel fonksiyonlarda kétiilesme, trombositopeni, hemolitik anemi, kalp kapagi hastaligi ve nefropati sik eslik
edebilen klinik bulgulardir. Altta yatan bir hastalik ve ila¢ kullanimi yoksa primer antifosfolipid sendromu olarak kabul edilir.
Sistemik lupus eritematozus basta olmak tizere eslik eden otoimmiin bir hastalik, ilag kullanimi ya da baska bir hastalik varsa
sekonder antifosfolipid sendromu olarak kabul edilir. Poliklinige biligsel fonksiyonlarda bozulma, bacaklarda sislik ve agr
yakinmalariyla basvuran hastada bilateral alt extremitelerde venoz trombozlar, pulmoner emboli ve kronik serebrovaskiiler iskemik
olaylar tespit edildi. Etyolojiye yonelik yapilan ileri tetkiklerde hastada primer antifosfolipid sendromu saptandi. Bu olgu sunumuyla
farkli klinik durumlarla karsimiza ¢ikabilen primer antifosfolipid antikor sendromu tartisildi.
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1. Giris

Antifosfolipid antikor sendromu (AFAS)
antifosfolipid antikorlarin sebep oldugu
trombotik ve inflamatuar mekanizmalarla
olusan, vaskiiler ve obstetrik
komplikasyonlarla  seyreden daha c¢ok
kadinlarda goriilen sistemik bir otoimmiin

bozukluktur (1,2). AFAS edinsel
trombofilinin  6nemli ve sik  goriilen
nedenlerinden biridir (3). AFAS siklikla

gebelik komplikasyonlari, venoz, arteryel ve

mikrovaskiiler tromboembolizm ile
karakterizedir. Hastalarda ayrica
trombositopeni, hemolitik anemi, deri

iilserasyonlari, livedeo retikiilaris, purpura,
biligsel fonksiyonlarda kotiillesme, yiiriiylis
bozukluklari, psikoz, obsesif kompulsif
bozukluk, kalp kapak hastaligi ve nefropati
eslik edebilen klinik durumlardir (4,5). AFAS
altta yatan bir hastalik, enfeksiyon ve ilag
kullanimina bagh degilse primer AFAS olarak
tanimlanir. Basta sistemik lupus eritematozus
(SLE) olmak iizere altta yatan otoimmiin
hastaliklar, malignite gibi baska hastaliklar
veya ila¢ kullanimlarina baghh olusursa
sekonder AFAS olarak tanimlanir. Organ
yetmezlikleriyle Dbirlikte seyreden agir bir
klinik durum olan katastrofik AFAS ise bir¢cok
organda akut trombozlarla karakterizedir
(1,6). AFAS klinik olarak farkli sekillerde
ortaya cikabilmesi nedeniyle tanida zaman
zaman  zorluk  yasanabilmektedir.  Bu
nedenlerle tanida tutarhlik saglamak igin
klinik ve laboratuvar kriterlerine gore 2006
yilinda AFAS uzlagsma tam1 kriterleri
belirlenmistir (7,8).

Antifosfolipid antikorlarin fosfolipid baglayici
proteinlere (Basta beta 2 glikoprotein I,
protrombin vb.) kars1 gelistigi ve tromboz etki
mekanizmalarinda bu proteinlerin énemli rol
oynadigi saptanmustir (9,10). Bu antikorlarin

ayrica  dogrudan  kompleman  sistemi
aktivasyonu, beta 2 glikoprotein 1 ile
olusturduklari ~ kompleksler  araciligiyla

plazminojen aktivasyonunu ve fibrinolizisi
inhibe ettigi, Protein C, S ve antitrombin
izerindeki etkileri, protrombotik etkileri ve
anneksin V' baglanmasinin  inhibisyonu
yoluyla antikoagiilan kalkan1 bozduklarina
dair galigmalar mevcuttur (11-14). Gebelik
komplikasyonlarinda temel fizyopatolojinin

plasental trombozlara bagli olarak gelistigi
iizerinde durulsa da oOzellikle erken dénem
kayiplarinda kompleman sistemi
suglanmaktadir (15).

Farkli klinik durumlarla karsimiza ¢ikabilen
primer antifosfolipid antikor sendromu biligsel
fonksiyon bozukluguyla basvuran bu olgu
iizerinden tartisildi. Hastadan olgu sunumu
i¢cin onam alinmustir.

2. Olgu
34 yasinda kadin hasta (bekar, memur)
poliklinige konsantrasyonda bozulma,

unutkanlik, dikkat eksikligi, bas donmesi,
yirlimede zorlanma, bacaklarda agr1 ve sislik
yakinmalariyla basvurdu. Fizik muayenede
genel durum iyi, biling agik, oryante ve
koopere. Ates:36.6 °C, kan basinci:115/68
mmHg, kalp hiz1 72/dk, solunum sayis1 16/dk.

Kalp sesleri ritmik. Solunum sistemi
muayenesinde patolojik bulgu saptanmadi.
Abdomen: Rahat, ele gelen Kkitle yok.

Bilateral alt ekstremitelerde eser 6dem ve
Homans bulgusu pozitif saptandi.

Mevcut bulgulara gore yapilan alt ekstremite
Doppler ultrasonografisinde (USG) bilateral
femoral venlerde proksimalden itibaren
trombiis, solda safen ven femoral bileskeden
itibaren distale kadar trombiis, solda portal
ven proksimalden distale kadar trombiis
saptandi. Sagda safen ven femoral bileskeden
itibaren distale kadar trombiis ve portal ven
proksimalinde trombiis saptandi ayrica her iki
eksternal iliak vende trombiis izlendi. Hasta
mevcut yakinmalarinin degerlendirilmesi ve
derin ven trombozu etyolojisinin arastirilmasi
amaciyla dahiliye servisine yatirildu.

Hastanin 6ykdisii detaylandirldiginda 2 yildir
olan hafiza sorunlari, konsantrasyon gii¢liigii
ve dikkat eksikligi gibi biligsel fonksiyonlarda
bozulma yakimalarimin son dénemde arttigi,
bacaklarda agr1 ve sislik yakinmalarinin bir
haftadir oldugu ayrica son yillarda ara ara bas
donmesi ve ataksik yiiriiyiis yakinmalarinin
oldugu  Ogrenildi.  Hastanin  sistemik
sorgulamasinda artrit, kilo kaybi, ciltte
dokiintii, fotosensitivite, malar rash, raynaud
fenomeni, agiz veya goz kurulugu, yutma

991



Osmangazi Tip Dergisi, 2024

giicligli, oral aft ve bel agris1 yakinmalari
yoktu. Ozgegmis ve soygegmis
sorgulamasinda; Spontan abortus, 6lii dogum,
romatolojik hastalik Oykiisii yoktu. Hastanin
kullandigz ilac1 yoktu.

Hastanin istenen hemogram, C-reaktif protein

(CRP), eritrosit sedimentasyon hizi ve
koagiilasyon testleri normal sinirlarda
saptandi.

Norolojik yakinmalar1 nedeniyle Noroloji
uzmani ile konsiilte edilen hastanin ¢ekilen
Kranial Manyetik Rezonans goriintiilemesinde
(MRG) tiim ventrikiiller normalden hafif
genis izlendi ve minimal serebral atrofi
saptandi. T2 agirlikh goriintiilerde
periventrikiiler ve subkortikal alanda goriilen
hiperintensiteler ~ kiiciik damar iskemik
degisiklikleri, gliotik odaklar, demiyelinizan
hastalik ya da sekonder lezyonlar agisindan
sipheli olarak degerlendirildi. Diffiizyon
agirlikli goriintillerde akut iskemi bulgusu
saptanmadi. Ayrica hastanin bir ay nce bagka
bir hastanenin acil servisine bas donmesi
yakinmasiyla basvurusunda c¢ekilen kranial
bilgisayarli tomografisinde (BT) ventrikiiler
sistem normalden genis, bilateral
periventrikiiler derin ak madde ile her iki
semiovalede hipodens iskemik degisiklikler
goriilmiis, bulgularin kii¢iik damar hastaligina
sekonder olabilecegi yorumu radyolog
raporunda  belirtilmisti. Hastaya yapilan
elektroensefalografi (EEG)’de ensefalopati
lehine patoloji saptandi. Hastaya lomber
ponksiyon yapilarak alinan Ornekten kiiltiir,
biyokimyasal ve mikrobiyolojik testler, limbik
ve paraneoplastik panel c¢alisildi.  Bu
tetkiklerde etyolojiye dair anlamli bulgu
saptanmadi. Mevcut bulgular Néroloji uzmani
ile birlikte degerlendirilerek hastada primer
norolojik patolojiler diglanarak metabolik
veya otoimmiin etyolojinin aydinlatilmasi
gerektigi kanisina varildi. Buna yonelik olarak
hastanin trombofili, otoimmiin hastaliklar ve
malignite agisindan taranmasi planlandi.

Yapilan periferik yaymada ozellik
saptanmadi.  Hastanin  istenen  genetik
trombofili mutasyonlar (Protrombin

G20210A, Faktor V leiden, faktor V 1299,
MTHFR ) negatif saptandi. Homosistein,
Anti trombin IIl, Protein C ve S normal
siirlarda saptandi. Kompleman diizeyleri, Ig

G, Ig M ve Ig A normal smirlarda saptandi,
protein elektroforezinde monoklonal bant
izlenmedi. Romatoid faktér ve Anti-CCP
negatif, antiniikleer antikor (ANA) borderline
1/100 pozitif saptandi. ENA paneli, anti-
dsDNA ve ANCA paneli negatif saptandi.
Lupus antikoagiilan1 pozitif, anti beta-2
glikoprotein | Ig G: 152 IU pozitif
(negatif<12, siir deger:12-18, pozitif>18),
anti beta-2 glikoprotein | Ig M negatif,
antikardiyolipin Ig G ve Ig M antikorlar
negatif saptandi.

Hastanin ¢ekilen posteroanterior akciger
grafisinde 6zellik saptanmadi hastanin yapilan
pulmoner arter BT anjiografisinde santral
pulmoner arter normalden hafif genis, sag st
lob segment dallar1 ve sol alt lob segmenter
arter dallarinda kronik trombozis bulgular
saptandi.

Yapilan ekokardiyografide kalp kapak
hastalig1 veya paradoksal embolizm agisindan
bulguya rastlanmadi. Hastanin  ¢ekilen

elektrokardiografisi normal siniis ritminde
degerlendirildi. G6z muayenesinde vaskiiler
patoloji saptanmadi.

Hastaya gastrointestinal sistemin  (GIS)
taranmast amaciyla yapilan abdomen USG,

iist GIS endoskopi ve kolonoskopi
tetkiklerinde 6zellik saptanmadi.
Mevcut bulgularla hastada altta yatan

otoimmiin veya malign bir hastalik olmamasi
ve ila¢ kullanim &ykiisli olmadig1 i¢in hasta
primer AFAS olarak kabul edildi. Yatista
baslanan diisiik molekiil agirlikli heparin
tedavisi varfarin’e gegildi INR diizeyi 2-3
arasinda olacak sekilde dozu diizenlendi.
Romatoloji ~ Onerisi ~ almarak  hastaya
hidroksiklorokin baslandi. Hastaya 12 hafta
sonra yapilan kontrol tetkiklerinde lupus
antikoagiilan pozitif, anti beta-2 glikoprotein |
Ig G:140 IU pozitif (negatif<l2, smnir
deger:12-18, pozitif>18) olarak saptandi ve
tan1 teyit edilmis oldu.

Hastaya hidroksiklorokin, asetilsalisilik asit
ve varfarin tedavisi baslandiktan 12 hafta
sonraki kontroliinde bilissel fonksiyonlarda
diizelme olmamakla beraber kotilesme
olmadig1 saptandi.
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3. Tartisma
Antifosfolipid antikor sendromu 1980’1
yillarda  tamimlanirken oncelikle SLE’li

hastalarda tekrarlayan trombozlar ve gebelik
komplikasyonlariyla iliskilendirilmistir. Daha
sonra AFAS i¢in SLE tanisinin sart olmadigi
altta yatan farkli hastaliklar, baz1 ilag
kullanimlarina bagli olarak veya altta yatan
bir neden olmadan bu otoimmiin sistemik
bozuklugun ortaya ¢ikabilecegi saptanmistir
(1,16). AFAS insidansi ve prevalansi sirasiyla
yilda 100.000 kiside 4-5 yeni vaka ve 100.000
kiside 40-50 vaka oldugu tahmin edilmektedir

@3).

Bu olgu altta yatan bir hastaligi, malignite
veya ilag kullanimi olmamasi nedeniyle
primer AFAS olarak tani1 aldi. AFAS c¢ogu
zaman ilk tanimlandig1 gibi SLE temelinde ve
gebelik komplikasyonlariyla akla gelmektedir.
Ancak klinik bulgu olarak siiphelenilen
durumlarda AFAS‘m bircok hastaliga baglh
olarak veya altta yatan bir hastalik olmadan
ortaya c¢ikabilecegi akilda tutulmali ve
gerektiginde ileri tetkikler yapilmalidir.

Her yas grubunda goriilmekle beraber altta
yatan herhangi bir neden olmaksizin sebebi
bilinmeyen arteryel ve vendz tromboemboli,
gebelik komplikasyonlar1 ve serebrovaskiiler
olay gegiren Ozellikle geng hastalarda edinsel
trombofili nedeni olarak AFAS 06n tamida
mutlaka diigiinilmelidir (1). Geng yas
grubunda olan bu hastada altta yatan bir neden
olmaksizin saptanan vendz ve arteryel
tromboemboliler nedeniyle AFAS tanisi
oncelikli olarak distintildii.

Antifosfolipid  antikor  sendromu  tani
kriterlerinde  tekrarlayan trombozlar ve
gebelik komplikasyonlar1 haricinde AFAS’da
goriilen diger klinik spektrum belirti ve
hastaliklarinin  yer almamast farkli klinik
durumlarda tamda karmasikligi ve zorlugu
giderememistir (8). Nitekim bu olguda klinik
tan kriterlerinden trombozu destekleyen derin
ven trombozu, serebral iskemi ve pulmoner
emboli bulgusu mevcuttu. Ancak bu olguda
tam kriterleri i¢erisinde bulunmayan nérolojik
yakinmalar olan bilissel fonkisyonlarda
bozulma, bas donmesi ve ataksik yiirliylis
sikayetleri de mevcuttu. Noroloji
konsiiltasyonu ile diger nérolojik nedenler

dislanarak AFAS 6n tamimmizi destekleyen
metabolik ve otoimmiin hastaliklarin = 6n
planda disiiniilmesi gerektigi teyit edildi.

Antifosfolipid antikor sendromunun ndrolojik
manifestasyonlariyla ilgili yapilan
calismalarda iskemik olaylar haricinde farkli
otoimmiin  mekanizmalarin ~ burada  rol
oynadig1 disiintilmektedir (17,18). Bu nedenle
hastamizdaki bu noérolojik bulgular sadece
iskemik olaylarla agiklanamaz.

Antifosfolipid antikor sendromunun tanisinda
kullanilan lupus antikoagiilan, anti
kardiyolipin IgM, antikardiyolipin 1gG ve
antibeta2 glikoprotein | IgM, antibeta2
glikoprotein IgG antifosfolipid antikorlarinin
tamaminin  siiphelenilen hastalarda tetkik
edilmesi  gerektigi  Onerilmektedir  (19).
Nitekim bu olguda lupus antikoagiilan ve anti
beta2 glikoprotein 1 IgG pozitif saptanirken
diger antikorlarin negatif olarak saptanmasi
bu 6neriyi desteklemektedir.

Antifosfolipid antikor sendromu tedavisinde
giiniimiiz icin temel hedef tromboemboli
riskini azaltmaya yonelik olarak yasam boyu
kullanilan  antikoagiilan ve  antiplatelet
tedavilerdir. Antikoagiilan tedavide ilk tercih
varfarin tedavisi olup yeni nesil oral
antikoagiilan ilaglarin etkinligi ve giivenilirligi
konusunda heniiz yeterli klinik c¢alisma
bulunmamaktadir. Hastalar bu ilaglarin yan
etkileri ve takipleri konusunda mutlaka
bilgilendirilmelidir. Ciinkii antikoagiilasyon
ve antiplatelet tedaviler O6zellikle AFAS'in
kriter dist bulgular1 (Trombositopeni gibi),
ilag etkilesimleri veya komorbiditeleri olan
hastalarda artan kanama riski nedeniyle sorun
teskil edebilir (20-22).

Antifosfolipid antikor sendromu tedavisinde
hidroksiklorokin ile ilgili yapilan calismalar
antikoagiilan tedaviyle birlikte kullanildiginda
tromobemboli  riskini azalttigi  yoniinde
sonuglar elde edilmistir. Ayrica bazi
caligmalarda hasta Ozelinde D vitamini ve
statin  kullanilmasinin  tromboemboli  riski
azalttigina dair sonuglar saptanmistir (20).

Bu olguda romatoloji goriisii  alinarak
tromboemboli riskini azaltmak i¢in hastaya
hidroksiklorokin, asetilsalisilik asit ve varfarin
baslandi.
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Immunsupresif ve immunomodiilatuar
ilaglarin standart tedaviye ragmen tekrarlayan
tromboemboli yasayan refrakter AFAS
semptomlar1 olan hastalarda, direngli gebelik
komplikasyonlar1 olan hastalarda, katastrofik
AFAS klinik formunda ve kriter dig1 klinik

durumlarda  kullanilmast  Onerilmektedir.
Hedef  odakli immunomodiilataur  ve
immunsupresif  tedavi ajanlar olan

rituksimab, eculizumab, TNF-o blokerleri,
olendalizumab ve belimumab ile ilgili umut
verici c¢aligmalar bulunmaktadir. Bagigiklik
sistemini baskilayici ilaglarla ilgili mevcut
Klinik deneyim, vaka bildirimleri ve vaka
serileri ile smirhidir (23,24). Bu nedenle yeni
terapotik yaklasimlan belirlemek, giivenli ve
etkili bir hedef tedavi saglamak i¢in AFAS
patogenezinin daha iyi anlagilmasiyla birlikte

daha fazla randomize kontrolli klinik
arastirmaya ihtiyag vardir.
Gebe kalan hastalarda gebelik

komplikasyonlar1 ve tromboembolik olaylarin
onlenmesi icin genel uzlasi asetilsalisilik asit
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Primary Thyroid Diffuse Large B Cell Lymphoma: Case Report
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Abstract: Primary thyroid lymphoma is a rare malignancy, accounting for approximately 5% of all thyroid malignancies and less
than 2% of extranodal lymphomas. Diffuse B-cell lymphoma is the most common pathological subtype of primary thyroid
lymphoma. It typically presents as a rapidly growing, painless thyroid mass and may cause compressive symptoms. Its treatment is
similar to non-thyroid lymphoma.
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Ozet: Primer tiroid lenfomasi, tiim tiroid malignitelerinin yaklasik %5'ini ve ekstranodal lenfomalarin %2'sinden azim olusturan
nadir bir malignitedir. Diffiiz B hiicreli lenfoma, Primer tiroid lenfomalarimin en sik goriilen patolojik alt tipidir. Tipik olarak hizla
biiyliyen, agrisiz bir tiroid kitlesi olarak ortaya ¢ikar ve basi semptomlarina neden olabilir. Tedavisi tiroid disi lenfomalara bezer
sekilde yapilmaktadir.

Anahtar Kelimeler: primary thyroid lymphoma, diffuse large B-cell lymphoma, treatment

ORCID ID of the author: SD. 0000-0003-1277-5105, MGC. 0009-0003-1101-2496, HFC. 0009-0005-2551-5363,
FK. 0000-0002-1202-8735, AT. 0000-0001-7937-4045

Received 04.05.2024 Accepted 02.07.2024 Online published 13.08 2024

Correspondence: Sinan DEMIRCIOGLU - Necmettin Erbakan University Faculty of Medicine, Department of Hematology, Konya, Tiirkiye
e-mail: sinandemircioglumd@gmail.com

Demircioglu S, Cayct MG, Cayc: FK, Kilinc F, Tekinalp A. Primary Thyroid Diffuse Large B Cell Lymphoma: Case Report,
Osmangazi Journal of Medicine,2024;46(6):996-1001 Doi: 10.20515/0td.1476986

996


https://orcid.org/0000-0003-1277-5105
https://orcid.org/0009-0003-1101-2496
https://orcid.org/0009-0005-2551-5363
https://orcid.org/0000-0002-1202-8735
https://orcid.org/0000-0001-7937-4045

Primary Thyroid Lymphoma

1. Introduction

Diffuse large B-cell lymphoma (DLBCL) is
the most common histological subtype of non-
Hodgkin lymphoma (NHL), accounting for
approximately 25% of NHL cases. DLBCL is
a clinically, pathologically and molecularly
heterogeneous disease. As a reflection of
heterogeneity, 5-year survival times vary
widely, between 30% and 80% (1). The most
commonly used prognostic tool in DLBCL
patients is the International Prognostic Index
(IPI) score. One of the factors included in the
IP1 score is the number of extranodal sites;
Having more than one site of extranodal
involvement is considered a poor prognostic
indicator (2). In up to 40% of DLBCL cases,
the disease occurs in extranodal tissues (3).
The most common site of primary extranodal
disease is the stomach/gastrointestinal tract.
However, the disease can occur in almost any
tissue, including testicles, bone, thyroid,
salivary glands, tonsils, skin, liver, breast,
adrenals, kidneys, nasal cavity, ocular adnexa,
paranasal sinuses, cervix, vagina, and central
nervous system (4—12). We presented our case
of DLBCL arising in the thyroid, which we
successfully treated with standard
chemotherapy treatment.

2. Case

A sixty-four-year-old woman, who had been
using L-thyroxine for Hashimoto's thyroiditis
for five years, applied with complaints of
swelling in the neck area, fatigue, weakness,
cold intolerance, chills and constipation. The
L-thyroxine dose was increased from 25 mcg
to 75 mcg for the patient whose thyroid

stimulating hormone (TSH) value was
observed to be 26 mIU/L. It was determined
that the patient had a previous history of
thyroid nodule and in the ultrasonography
(USG) examination, the size of the nodule in
the right lobe increased and reached 3 cm.
Total thyroidectomy was performed on the
patient who was thought to have thyroid
malignancy. Thyroid pathology bcl-6 (+) (>
30%), CD 20 and CD79a (+), Bcl-2, CD10,
MUM-1, CD23, cyclin D1, CD3 and CD23 (-
), Ki-67 index >%80 were detected and
histopathological findings were found to be
compatible  with diffuse large B-cell
lymphoma, germinal center subtype. (Figure-
1). In pre-treatment PET-CT, opacities
showing malignant FDG increases were
observed in a larger area in the right lobe of
the thyroid gland (SUVmax: 29.16) and in the
left lobe (SUVmax: 6.16). A lymph node
measuring 11 mm (SUVmax: 26.35) and

showing malignant FDG increase was
observed in the supraclavicular region,
posterior to the left thyroid lobe. No

lymphoma involvement was detected in the
bone marrow biopsy. Stage 2E according to
An Arbor classification, and IPI score was
calculated low. The patient was started on a
chemotherapy protocol of rituximab +
cyclophosphamide + adriamycin + vincristine
+ prednisolone (R-CHOP) every 21 days. A
complete metabolic response was achieved in
the interim evaluation after three cycles of
chemotherapy. The treatment was completed
by giving three more cycles of R-CHOP
chemotherapy. Informed consent form was
obtained from the patient.
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Figure 1. A: Hematoxylin-Eosin x4 B: x4, CD20: positive C: x4, CD 5: negative D: x4, CYCLIN D1: negative

3. Discussion

Primary thyroid lymphoma (PTL) is a rare
neoplasm that accounts for 1-5% of thyroid
malignancies and less than 2% of extranodal
lymphomas. (13). PTL typically presents with
a mass in the neck that grows rapidly and
causes compressive symptoms. This clinical
picture can be confused with anaplastic
thyroid carcinoma. PTL is usually seen in
people between the ages of 50 and 80 and is
more common in women than in men (F:M,
~3-4:1) (14). Lymphoma of the thyroid gland
is mainly non-Hodgkin lymphoma of B-cell
origin. Diffuse large B-cell Ilymphoma
(DLBCL) is the predominant histological
subtype (70%), followed by mucosa-
associated  lymphoid  tissue  (MALT)
lymphoma, follicular lymphoma (FL), Mantle
cell lymphoma (MCL), Burkitt lymphoma
(BL), and angioblastic lymphoma (15).

So far, the pathogenesis of PTL has not been
fully elucidated. Normal thyroid tissue does
not contain lymphoid tissue, and the
appearance of lymphocytes promotes PTL
formation. Sharma et al showed that 54.7% of
PTL patients had a history of Hashimoto's
thyroiditis (HT) (16). Antonio et al. reported
that HT is the most important risk factor for
PTL and increases the risk of PTL by 40-80
times (17). A larger study showed that 154 of
171 adult patients (90%) were diagnosed with
Hashimoto's thyroiditis within 1-362 months
before PTL diagnosis (18). Our case also had
a history of Hashimoto's thyroiditis.

Clinical signs of PTL include rapid growth of
neck masses or thyroid masses over a short
period of time. Patients with large masses may
have compression symptoms such as
dysphagia, shortness of breath, and
hoarseness. Typical symptoms of Horner
syndrome, superior vena cava syndrome, and
B-cell lymphoma, such as fever, night sweats,
and weight loss, are relatively rare (19).

Ultrasonography has become a routine
examination in the distinction between benign
and malignant thyroid nodules. PTL tumor
cells have uniform and dense growth, few
interstitial components, and good acoustic
permeability; This makes the capsule edge of
the thyroid tumor clearer and the echo behind
the gland stronger (20). Another study has
shown that cases of PTL appear radiologically
as a mass that is usually large, unilateral, in
the center of the thyroid, hypoechoic by
ultrasound, and spreads to adjacent soft
tissues (16). Computed tomography (CT) has
excellent sensitivity and specificity in clinical
staging of DLBCL and extranodal metastasis.
CT scan of PTL is usually isodensity or
slightly lower density, with homogeneous
parenchymal density and rare calcifications
and cysts or necrotic foci (21). Fine needle
aspiration (FNA) cytology is not a reliable
method in the diagnosis of PTL, and the
primary diagnostic method is ultrasound-
guided needle biopsy or surgical excisional
biopsy. Incisional biopsy or fine needle
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aspiration biopsies are inadequate in the
diagnosis of lymphoma, and choosing these
procedures before excisional biopsy delays
the diagnosis. In our case, total thyroidectomy
was performed because thyroid cancer was
considered as the preliminary diagnosis. If
lymphoma had been considered in the
preliminary diagnosis, the diagnosis could
have been made only by excisional lymph
node biopsy.

The prognosis of PTL patients largely
depends on the histological subtype. MALT
lymphoma is considered low grade with an
indolent natural history. Previous studies have
reported that disease-specific 5-year survival
rates vary between 96% and 100%. DLBCL is
considered a high-grade lymphoma with a
more aggressive clinical course than MALT
lymphoma, and the 5-year disease-specific
survival rate for DLBCL is 71-75% (22-24).
Graff-Baker et.al showed that older age,
advanced stage, histological subtype, and lack
of radiation/surgical treatment were associated
with worse survival in PTL (23). The
prognosis for early-stage PTL (stages IE and
IIE) is excellent after current treatments. The
5-year survival rate has been reported as
100% in MALT type and mixed (MALT,
DLBCL) type cases, and the 5-year survival
rate in DLBCL type cases has been reported
as 87.5% (25). In another study, the 5-year
overall survival (OS) and event-free survival
(EFS) rates of PTL patients were found to be
85% and 79%, respectively. Higher age and
higher erythrocyte sedimentation rate (ESR)
were significant risk factors for OS.
Aggressive lymphomas had significantly
shorter EFS than indolent lymphoma. This
study showed that PTL responded well to
radiotherapy and chemotherapy (18).

Since PTL is a rare disease, it is very difficult
to conduct large-scale prospective studies for
treatment. Current evidence shows that
combined chemoradiotherapy treatment is
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Akut Prekiirsor B hiicreli Lenfoblastik Losemili Cocuk Hastalarda Hedefe Yonelik
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Targeted Approaches in Children with Acute Precursor B Cell Lymphoblastic Leukemia:Blinatumomab
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Ozet: Akut lenfoblastik 16semi (ALL), olgunlasmamus lenfosit formlarimin kemik iliginde kontrolsiiz bir sekilde cogalmas: nedeni
olusan malign bir hastaliktir. Ulkemizde gocukluk cagmnimn en sik goriilen kanseridir. Hastalarin %75ini B hiicreli ALL (B-ALL),
%25ini T hiicreli ALL (T-ALL) olusturur. Cagdas tedavi yaklagimlari, ALL i¢in 5 yillik olaysiz sagkalim ve genel sagkalim
oranlarint sirastyla %80 ve %90'n iizerine ¢ikarmis ve kiimiilatif niiks riskini %210'un altina diigiirmiistiir. Niiks olan %10’luk hasta
grubunda tedavi sonuglarinda ve yasam kalitesinde daha fazla iyilesme saglanmasi igin yeni terapétik yaklagimlarin kullanilmasi ve
gelistirilmesi gereklidir. Relaps/refrakter (R/R) prekiirsér B- ALL’de molekiiler hedefli tedaviler, standart kemoterapilerin neden
oldugu toksisitelerin yiikiinii azaltmada ve kalint1 hastalik ile miicadele etmede onemli firsatlar sunar.

Anahtar Kelimeler: Cocuk, Akut Prekiirsor B Hiicreli Lenfoblastik Losemi, Blinatumomab

Abstract: Acute lymphoblastic leukemia (ALL) is a malignant disease caused by the uncontrolled proliferation of immature
lymphocyte forms in the bone marrow. It is the most common cancer of childhood in our country. 75% of the patients are B-cell
ALL (B-ALL), 25% are T-cell ALL (T-ALL). Contemporary treatment approaches have increased the 5-year event-free survival
and overall survival rates for ALL to over 80% and 90%, respectively, and reduced the cumulative risk of recurrence to less than
10%. It is necessary to use and develop new therapeutic approaches to further improve treatment outcomes and quality of life in the
10% of patients with relapse. In relapsed/refractory (R/R) precursor B-ALL, molecularly targeted therapies offer significant
opportunities to reduce the burden of toxicities caused by standard chemotherapies and combat residual disease.
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Lésemide hedefe yonelik tedaviler

1. Giris

Son yillarda, tedavi yaklagimlarindaki
ilerlemeler, yeni teshis konulmus prekiirsér B
hiicreli akut lenfoblastik 16semi (preB-ALL)
olan cocuk, ergen ve genc yetiskinlerde
sagkalim sonuglarinda Onemli iyilestirmeler
saglamistir. Ne yazik ki, pediatrik hastalarin
yaklasik %15'inde hastalik relapst (tekrar)
gelismektedir (1). Relaps/refrakter (R/R)
ALL, tam remisyondan sonra blastlarin (>%5)
yeniden ortaya ¢ikmasi veya indiiksiyon
sonunda tam remisyona ulasilamamas1 olarak
tanmimlanir (2). R/R ALL'min kotii sonuclarla
iligkili oldugu ve R/R ALL igin tedavi
seceneklerinin  sinirlt oldugu gosterilmistir.
Genel olarak, birincil tedavinin
tamamlanmasindan  sonra  relaps  olan
hastalarin ¢ogu ikinci bir tam remisyona
ulagabilir ve bu hastalar icin iyilesme oranlari
yaklasik %50'dir. Bununla birlikte, tedavi
stirasinda relaps olan hastalarin yalnizca %50-
%70'si ikinci bir remisyona ulagabilir ve
iyilesme oranlart yalmizca %20-%30'dur (1).

R/R ALL igin yeni hedefli tedavilerin
mevcudiyeti, bu hasta popiilasyonunda
standart bakim kemoterapisi ile
karsilastirildiginda sag kalim avantaji

saglayabilmektedir (3,4). PreB-ALL hastalar
icin onaylanan hedefe yonelik tedaviler
arasinda, Dbispesifik anti-CD19 T hiicre
baglayici Blinatumomab, anti-CD22
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monoklonal antikor-ilag konjugati inotuzumab
ozogamisin ve kimerik antijen reseptori ile
modifiye edilmis T hiicre (CAR-T cell)
tedavileri bulunmaktadir. Bu derlemede
Blinatumomab’in  pediatrik  hastalardaki
kullanimindan bahsedilecektir.

2. Tartisma
Blinatumomab’tn Molekiiler Yapist

T lenfositler, tiimor hiicrelerinin ¢ogalmasinin
engellenmesinde kritik rol oynar. Ancak T

hiicrelerinde Fey reseptorleri
bulunmadigindan geleneksel
kemoterapotikler, losemi hiicrelerine
baglandiktan sonra T hiicrelerini aktive

edemezler. T hiicrelerinin yiiksek sitotoksik
potansiyelini arttirmak igin alternatif bir
yaklasim olarak gelistirilen Blinatumomab, ilk
bispesifik T hiicresi baglayict (bispecific T-
cell engager; BIiTE®) antikor yapisidir. Bir
glisin-serin baglayiciyla birlestirilen iki farkli
tek zincirli degisken fragmandan olusur. Hem
CD3, hem de CDI19 antijenlerini taniyan
bolgeleri olup, CD19 pozitif blast hiicresi ile
CD3 sitotoksik T lenfositlerin  birbirini
tanimasina, T lenfositlerin aktive olmasina ve
blastik  hiicrelerin  apopitozisine  neden
olmaktadir. ilacin temsili molekiiler yapis1 ve
etki mekanizmasi sekil 1’de gosterilmistir (2).
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Blinatumomab’tn Onay Ge¢misi

R/R preB-ALL hastalarinin Blinatumomab ile
tedavisinin genel sag kalimin artmasi, daha iyi
hematolojik remisyon ve molekiiler yanit
oranlar1 ve standart bakim kemoterapisine
kiyasla yan etkilerin daha diisiik olmas1 gibi
onemli faydalar1 vardir.

Philadelphia (Ph) kromozomu negatif (Ph-)
R/R preB-ALL'li yetiskinlerin tedavisi igin
Blinatumomab i¢in ilk kullanim onayi, iki faz
I, acik etiketli, tek kollu, ¢ok merkezli klinik
calismalardan elde edilen veriler kullanilarak
elde edilmistir (5,6). ABD'de ilag icin Aralik
2014'te hizlandirilmis onay alinmistir. Avrupa
Komisyonu, Kasim 2015'te kosullu pazarlama
yetkisi vermistir. Blinatumomab'in  klinik
faydasinin, Ph- R/R preB-ALL'li yogun
tedavi gormiis yetiskinlerde Blinatumomab ile
standart bakim kemoterapisi ile
karsilastirildigr randomize, kontrollii, faz III
TOWER Kklinik ¢alismast (NCT02013167) ile
dogrulanmas1 iizerine Gida ve Ilag Dairesi
(FDA) onaymi almigtir (3). Philadelphia
kromozomu pozitif (Ph+) eriskin R/R preB-
ALL'li hastalarda (7) ve Ph+ R/R preB-ALL'li
cocuklarda yapilan Blinatumomab
calismalarinin  ardindan Ph+ preB-ALL
eriskin ve cocuk hastalarda Blinatumomab
kullanim1 i¢in FDA onayt alimmstir (8.9).
Aralik 2017 itibar1 ile Blinatumomab 53
iilkede R/R preB-ALL igin onaylanmistir.
Mart 2018 itibar1 ile Blinatumomab’a, faz II
BLAST calismasina (NCT01207388)
dayanarak remisyonda olan ancak hala
minimal kalinti hastaligi (MKH) pozitif olan
preB-ALL’li  yetiskin  ve ¢ocuklarin
tedavisinde kullamilmak {izere @ABD’de
hizlandirilmis onay verilmistir (10).

Ulkemizde
asagidaki
onaylanmistir
Giivenlik  Kurumu
Tebligi’ne gore):

kullanim
halinde

Sosyal
Uygulama

Blinatumomab’in

kosullarinin  olusmast
(16.03.2023  tarihli
Saglik

Blinatumomab; preB-ALL tanist konulan ve
CD19 pozitifligi histopatolojik veya akim
sitometrik olarak gosterilen, Ph - olan ve

asagidaki  kriterlerin  tlimiinii  karsilayan
relaps/refrakter veya MKH pozitif
(uluslararas1 ~ sertifikali  bir laboratuvarda

valide edilmis bir yontemle % 0,1 ve iizerinde
MKH hastalik belirlenmis) olan eriskinler ve

1 yasin {zerindeki allojenik kok hiicre
transplantasyonu yapilacak ¢ocuklarda;

1) En az bir kurtarma tedavisi
(FLAG+antrasiklin, yiiksek doz sitozin
arabinozid tabanli kombine tedaviyi; yliksek
doz metotreksat tabanli kombine tedaviyi;
klofarabin tabanli kombine tedaviyi tam siire
ve dozda) almig ve yanit alinmamis kemik
iligi blast oran1 maksimum % 50 olan,

2) Sistemik mantar enfeksiyonu olmayan,
3) Merkezi sinir sistemi tutulumu olmayan,

4) Karaciger ve bobrek fonksiyonlar:i normal
olan,

5) HLA doku grubu uyumlu vericisi olan ve
kok hiicre nakline uygun olan, hastalarda,
allojenik kok hiicre nakli Oncesi blast
klirensinin saglanmasi i¢in maksimum 2
siklus kullanilmasi durumunda kullanimi
onaylanmustir.

Pediatrik Hastalarda Yapilan Calismalar ve
Sonuclart

a) Transplantasyon  Oncesi  veya
Sonras1 Remisyon Elde Etmek I¢in
Kullanim

Blinatumomab kullaniminin pediatrik
popiilasyondaki ilk tanimlamalari, allojenik
hematopoietik kok hiicre transplantasyonu
(allo-HKHT) sonrast ALL relapsi yasayan iki
vaka ile baglamistir. Handgretinger ve ark.
(11), transplant sonrasi niikseden ii¢ pediatrik
preB-ALL hastasinda tam remisyonun
miimkiin oldugunu gostermistir. U¢ y1l sonra
yapilan genigletilmis bir arastirmada, allo-
HKHT sonrasi relaps olan ve Blinatumomab
ile tedavi edilen dokuz hasta analiz edilmis;
bu hastalardan 6’sinda tam remisyon elde
edilirken, 3  hastada tedaviye yanit
almmamistir (12). Daha sonra olgu sunumu ve
kiiciik hasta popiilasyonlar1 igeren yaynlar
yayinlanmaya devam edilmistir.

Sekiz y1l 6ncesine kadar, R/R pediatrik preB-
ALL hastalarinda Blinatumomab kullanimina
yonelik yalnizca bir tane faz I/11, agik etiketli,
tek kollu, 26 Avrupa iilkesi ve ABD’de
yirlitilen bir c¢aligma bulunmakta idi. Bu
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calismada, kemik iliginde %25'ten fazla blasti
olan R/R ALL hastalarmin %39’unda iki
dongli Blinatumomab ile tam remisyon
saglandigl, bunlarin %52’sinde tam MKH
yamti elde edildigi bildirilmistir  (9). Bu
calismanin sonuglari, Locatelli ve ark. (13)
tarafindan, Kuzey Amerika, Avustralya ve
Avrupa'da standart bakim kemoterapisi almis
olan hastalarin sonuclari ile karsilastirmis ve
tek ajan olarak Blinatumomab tedavisi,
standart kemoterapi tedavisine gére daha uzun
genel sagkalim ve daha yiiksek tam remisyon
egilimi ile iliskilendirmislerdir. Bu calisma ile
eszamanli olarak, CD19-pozitif R/R pre B-
ALL'li pediatrik hastalarda acik etiketli, tek
kollu, genisletilmis erisimli uluslararasi bir
calismada (RIALTO caligmasi,
NCTO02187354), Blinatumomab’in giivenligi
ve etkinligi ile ilgili sonuglar yaymlanmistir
(14). Tlk agik etiketli calismanin aksine, ikinci
veya daha sonraki relapsi olan veya allo-
HKHT sonrasi herhangi bir relapsi olan veya
diger tedavilere direngli olan ve daha diisiik
timor yiki olan (>%5 blast veya <%5 blast
ancak MKH seviyesi > 10°° olanlar) hastalarin
dahil edildigi baska bir c¢aligmada, 110
hastadan 69'unda ilk iki dongii Blinatumomab
tedavisi ile tam remisyon saglandigi;
bunlardan  45'inin  (%65) allo-HKHT'ye
ilerledigi, Blinatumomab sonrasi allo-HKHT
alan hastalarin, almayanlara kiyasla genel
sagkalim ve niikssiiz sagkalim agisindan
iyilesme egilimi gosterdigi bildirilmistir (10).

Children’s Oncology Group (COG) tarafindan
yiiriitilen randomize faz III caligmada; ilk
hastalik relapsin1 yasayan 1 ila 30 yas arasi
hastalar 4  haftalik bir reindiiksiyon
kemoterapisi aldiktan sonra, rastgele atanarak
Blinatumomab veya c¢oklu ajan kemoterapi ile
iki dongili tedavi almis ve sonrasinda allo-
HKHT yapilmistir. Blinatumomab grubu,
iyilestirilmis hastaliksiz ve genel sagkalim,
negatif MKH oranlarinin daha yiiksek olmasi
ve ciddi advers olaylarin daha diisiik olmasi
gibi acik avantajlar yarattifn igin, klinik
esitsizilik olusmast nedeni ile c¢aligma
belirlenen stireden daha erken
sonlandirtlmigtir. 2.9 yil medyan takip siiresi
ile, Blinatumomab grubunda 2 yillik
hastaliksiz sagkalim oram1  %54,4 iken,
kemoterapi grubunda %39, 2 yillik genel
sagkalim oran1 Blinatumomab grubunda

%71,3 iken, kemoterapi grubunda %58,4
olarak bulunmustur. Bu calismada,
Blinatumomab ile yapilan post-reindiiksiyon
tedavisinin hastaliksiz sagkalim agisindan
istatistiksel ~ olarak  anlamli  bir  fark
yaratmadigi, ancak Blinatumomab grubu ile
kemoterapi grubu arasindaki genel sagkalim
(%71,3’e kars1 %58,4) ve MKH negatifligi
(%75'e karst %32) acisindan istatistiksel
acidan  Blinatumomab  lehine  anlaml
sonuglara ulagilmistir (15).

Locatelli ve ark. (16), morfolojik olarak tam
remisyonda (M1 kemik iligi, <5% blast) olan
veya randomizasyon sirasinda M2 kemik iligi
(%5 ve <%25 blast) olan yiiksek riskli ilk
relapsin1 yagayan 18 yasindan kiigiik 108
gocugu incelemislerdir. Hastalar,
konsolidasyon igin bir dongii Blinatumomab
veya kemoterapi almak {izere randomize
edilmis ve Blinatumomab grubunun tistiinliigii
nedeni ile hasta kaydi erken sonlandirilmistir.
Ortalama 22,4 aylik takip siiresinin ardindan
Blinatumomab grubunda, kemoterapi grubuna
kiyasla ~daha fazla hastada MKH’de
remisyona ulasildigr gozlenmis (%90 karst
%54) ve Blinatumomab grubundaki daha
fazla hasta HKHT'ye ilerleyebilmistir. Yiiksek
riskli, hastalik relapsin1 yasayan ¢ocuklar
arasinda, allojenik HKHT oncesi bir dongii
Blinatumomab tedavisi, standart ¢oklu yogun
kemoterapiyle karsilastirildiginda,
iyilestirilmis bir olaysiz sagkalim sagladigi ve
analiz edilen tiim alt gruplarda olumlu
sonuglara ulasildigi ve oOzellikle erken niiks
gelisen hastalarda belirgin sekilde faydal
oldugu gosterilmistir.

b) Nakil Sonrasi Remisyonu Devam
Ettirmek Icin Kullanim

Gaballa ve ark. (17), yiiksek riskli B-ALL
hastalarinda donoér T lenfositlerin, kalint1
16semi hiicrelerine kars1 graft versus 16semi
(GVL) etkisi olusturmadan o6nce, HKHT
sonrast Blinatumomab ile yonlendirildiginde
HKHT sonrast relaps riskini  azalip
azalmadigimi arastirmiglardir. MD Anderson
Cancer Center’da yiritilen bu faz-ll
calismada, allojenik nakil sonrasi 1 yil siire ile
3 ayda bir toplam 4 siklus olacak sekilde
Blinatumomab uygulanmigtir. Hasta grubu,
yiiksek relaps riski tasiyan ancak transplant
Oncesi veya sonrast persistan MKH’si
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olmayan, nakil zamaninda  komplet
remisyonda  olan, primer indiiksiyon
yetersizligi nedeni ile birden fazla kemoterapi
secenegini tamamlamis ve /veya tani aninda
yiiksek riskli genetik 6zellikler tagiyan (Ph+
ALL, Ph-like ALL, KMT2A rearanjmani,
kompleks  karyotip  veya hipodiplioid
sitogenetik) hastalart alinmistir. 21 hasta en az
bir Blinatumomab kiirii almis ve 12’si (%57)
4 siklusu tamamlamistir. Ortanca 14.3 aylik
takip siiresinde kiimiilatif relaps insidansi
%29, bir yillik genel sagkalim %85,
progresyonsuz sagkalim ise %71 bulunmustur
(17). 57 hastadan olusan kontrol kohort ile
karsilastirildiginda  bu  oranlar  agisindan
farklilik bulunmamustir. Ancak
Blinatumomab’a cevapli olanlarda efektor
hafiza CD8 T hiicresi alt kiimelerinin
oranlarinin daha yiiksek oldugu, cevapsiz
olanlarda T hiicresi eksikligi oldugu ve daha
fazla kontrol noktasi inhibitor molekiilleri
eksprese ettikleri belirlenmigtir. Bu galisma
ile Blinatumomab’mn allo-HKHT sonrasi
uygulanabilir oldugu ve cevap oranlarinin
tedavi sirasindaki bagisiklik ortamina bagl
oldugu gosterilmistir (17).

c) Birinci Basamak Tedavide
Kullanim
Cok yakin zamanda kemoterapiyi tolere

edemeyen veya kemoterapi direngli cocuk ve
geng eriskin (1-24 yas arasi) Ph+/Ph- preB-
ALL’li hastalarda toksisiteden koruyucu
alternatif tedavi olarak birincil tedavide
Blinatumomab’in etkinligi arastirilmistir. Bu
calismada, remisyon sonrast Blinatumomab
ve ardindan kemoterapi alan hastalar ile
standart kemoterapi alan hastalar
karsilagtirilmis  ve sonugta Blinatumomab
oncesi MKH pozitif olan hastalarin %97’sinde
yanit alindigi, olaysiz sagkalim ve genel

sagkalim oranlarinin iki grupta
karsilastirilabilir diizeyde oldugu,
kemoterapiyi tolere edemeyen ¢ocuklarda

birincil tedavide Blinatumomab’in etkili ve
giivenli oldugu bildirilmistir (18).

Yeni tam1 Ph-ALL’de birinci basamak
tedavide Blinatumomab kullanimi ile ilgili
caligsmalarda;

Lu ve ark. (19), yaptiklar1 ¢aligmada diisiik
yogunluklu ~ kemoterapiye ek  olarak
Blinatumomab alan tiim hastalarin komplet

remisyona, %89’unun MKH negatifligine
ulastigini, iyi tolere edilen bir indiiksiyon
rejimi  oldugunu bildirmistir. GIMEMA
LAL2317 calismasinda, standart indiiksiyon-
konsolidasyona ek  olarak 2 kiir
Blinatumomab  uygulanan  18-65  yas
araligindaki 146 hasta arasinda, 12 ayda
olaysiz sagkalim ve hastaliksiz sagkalimin
sirastyla %84 ve %72  oldugu, Fransiz
QUEST c¢alismasinda, allo-HCT'ye gecis
olarak konsolidasyon ve idame fazlarina 5
siklusa kadar Blinatumomab eklenen yiiksek
riskli  hastalarda (KMT2A  yeniden
diizenlemesi, IKZF1 intragenik delesyonu
ve/veya indiiksiyon sonrasi MKH’si >10"

olanlar) 2,5 yilda olaysiz sagkalimin %79,
hastaliksiz  sagkalimin %72  oldugu
bildirilmistir (20,21).

Ph+ ALL’de birinci basamak tedavide
Blinatumomab kullanim1 ile ilgili
calismalarda;

ftalyan bir grup indiiksiyonda dasatinib +
deksametazon kullanarak, ardindan 2-5 kiir
Blinatumomab ve dasatinib idame tedavisi
uyguladiklart caligmalarinda komplet
remisyon oranimi %98, molekiiler yanit
oranint %60, 18. ayda olaysiz sagkalim ve
genel sagkalim oranlarini sirasiyla %88 ve
%95 olarak bildirmiglerdir (22). Jabbour ve
ark. (23), ponatinib ve Blinatumomab' 5 kiir'e
kadar birlestiren ve ardindan ponatinib idame
tedavisi uygulanan bir caligma
gerceklestirdiler. Ortanca yas1 57 (20-83) yil
olan 40 hasta arasinda %96'st komplet
remisyona ulasirken, 2 yilda genel sagkalim
olasiligi %95 olarak bulunmus, sadece bir
hastanin ilk komplet remisyonda allojenik kdk
hiicre nakline alinmasi gerekmistir.

d) Ph Kromozomu Pozitif (Ph +) B-
ALL’de Kullaninm

Ph+ B-ALL, kromozom 9 ve 22'nin
translokasyonu ile karakterizedir ve bu da
BCR-ABLI fiizyonu ile sonuglanir. Ph+ ALL
sikligi yasla birlikte artar ve c¢ocuklarda
yaklasik %2 ila %S5, yetiskinlerde ise %25
oraninda goriiliir. Daha dnce kotii prognoz ile
iligkilendirilmis olmasma ragmen, siirekli
aktif olan ABL kinazi inhibe eden tirozin
kinaz inhibitorlerinin (TKI'ler) eklenmesi,
tedavi sonuglarini Oonemli Olciide
iyilestirmigtir (24). Kemoterapinin ¢ikarildig
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ve Blinatumomab’mn dahil edildigi faz II
GIMEMA LAL2116 D-ALBA c¢alismasinda,
3 wyilik genel sagkalim orant %80 ve
hastaliksiz sagkalim oran1 %71 olarak elde
edilmistir, bu da Ph+ ALL'i yetigkinlerde
kemoterapinin ~ tamamen  ¢ikarilmasinin
miimkiin olabilecegini gostermektedir (25).
Ph+ ALL'i addlesan ve geng erigkinlerde

kemoterapinin azaltilmas1 veya tamamen
cikarilmasinin -~ miimkiin ~ olup  olmadig
bilinmemektedir. Ph+ ALL'li addlesan ve

geng eriskinler icin Ozel olarak tasarlanmig
mevcut bir calisma olmamasina ragmen,
devam eden EA9181 calismasi, 18 ila 75 yas
arast Ph+ ALL'i hastalar igin TKI ile ya
standart yetiskin temelli bir kemoterapi rejimi
(hyper-CVAD) ya da minimal sitotoksik
kemoterapi ile Blinatumomab temelli bir
rejimin kombinasyonunu karsilastirmaktadir
(NCTO04530565). Bu ¢alismadaki adolesan ve
geng yetigkin alt grup analizi, bu Onemli
soruya dair bilgiler saglayabilir.

Ph-like ALL; Ph + ALL'ye benzeyen bir gen
ekspresyon profiline  sahiptir ancak
karakteristik t(9;22) translokasyonu ve BCR-
ABL1 fiizyonunu go6zlenmez. Cocukluk
caginda nispeten nadir olmasina ragmen (%8—
%15), gorilme sikligi adolesan ve geng
eriskin ALL hastalarinda %25-%30'a ortaya
cikar. Ph-like ALL'li hastalarin diger ALL’li
hastalara gore indiiksiyonun sonunda MKH'ye
sahip olma olasiliklar1 daha yiiksek, remisyon

oranlar1 diisliktlir ve daha koti olaysiz
sagkalim ve genel sagkalim oranlarina
sahiptirler. Erigkinlerde yapilan TOWER

calismasimin geriye doniik olarak yapilan
posthoc analizinde, Ph-like ALL'li ve Ph-like
olmayan hastalarda Blinatumomab’in etkinligi
ve giivenliginin benzer oldugu bulunmus ve
Blinatumomab’in etkisinin Ph-like ALL ile
iligkili mutasyonlardan bagimsiz oldugu
gosterilmistir (26). Buna karsilik Ph- like
ALL ve standart kemoterapi alan hastalarin
hicbirinde remisyon elde edilmemis, MKH’s1
negatiflesen vaka olmamastir.

e) Ozel Hasta Gruplarinda Kullanim

Blinatumomab, kemoterapi ile iliskili yan
etkiler agisindan yiiksek risk tasiyan hastalari,
veya indiiksiyon tedavisi sirasinda artmis
kemoterapi toksisitesi yagayan hastalar1 tedavi
etmek icin basariyla kullanilmistir. Bu

hastalarda, Blinatumomab daha ileri sitostatik

tedaviye gecis kopriisii olarak hizmet etmistir
(27).

Down Sendrom’lu hastalar ve infantlar (<1
yag) kemoterapi toksisitesi agisindan hassas
gruplardir.  Infantlar  genellikle KMT2A
yeniden diizenlemeleri tasir ve tedavi
basarisizligi ve niiks acisindan yiiksek risk
altindadir. Maalesef, son uluslararasi Interfant
calismalar1 da kemoterapi ile bir yasin
altindaki hastalarin sonuclarini
iyilestirememistir (28,29). Clesham ve ark.lar
(30), KMT2A yeniden diizenlenmesi olan ve
Blinatumomab kullanilan infantil ALL'li 11
hastanin sonuglarint bildirmistir. 9 hastada
MKH negatif hale gelmis ve 2 hasta HKHT
oncesinde MKH'de (1 logdan fazla) azalma
gostermistir. Ug yillik olaysiz sagkalim ve
genel sagkalim transplant sonrasi sirasiyla
%47 ve %81 olup, bu hasta alt grubunda
tarihsel sonuglarla kiyaslandiginda olumlu bir
tablo ortaya ¢cikmistir. Inge ve ark’nin (31),
KMT2A pozitifligi olan infant I8semilerde
Blinatumomab’in  etkinligini yayinladiklar
calismada; ALL'li 1 yasindan kiigiik 30
hastaya, Interfant-06 calismasinda kullanilan
kemoterapinin yani sira indiiksiyon sonrasi bir
Blinatumomab kiirli verilerek incelenmistir.
Toplam 28 hastanin (%93), Blinatumomab
inflizyonu sonras1 ya MKH’sinin negatiflestigi
ya da disik diizeylere (<5x10™ 10.000
normal hiicreye karst <5 losemik hiicre)
ulastigi,  kemoterapiye devam eden tiim
hastalarin tedavilerinin sonraki asamasinda
MKH’lerinin negatif oldugu, ayrica iki yillik
hastaliksiz sagkalimlarmmin %81,6 oldugu ve
sadece Interfant-06 kemoterapi protokoli alan
infantlarda ise bu oranmn %49,4 oldugu
bulunmustur. Benzer sekilde, genel sagkalim
icin karsilik gelen degerler sirasiyla %93,3 ve
%65,8 olarak bulunmustur. Sonug¢ olarak;
Blinatumomab, Interfant-06 kemoterapisi ile
birlestirildiginde, KMT2A yeniden
diizenlemesi olan yeni tam1 almig ALL'l

infantlarda  yiikksek  diizeyde  etkinlik
gostermistir.
Pediatrik Hastalarda Blinatumomab

uygulama sekli ve dozajlama

Blinatumomab; programlanabilir, Kilitlenebilir
ve alarmi bulunan bir infiizyon pompasi
kullanilarak sabit akis hizinda verilen siirekli
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(24 saat siirekli, 28 giin, her siklus igin)
intravenoz infiizyon seklinde uygulanir.

Bir adet Blinatumomab (Blincyto®) 38,5 mcg
tek kullanimlik flakon i¢inde steril, koruyucu
icermeyen, beyazimsi, liyofilize toz ve bir
adet cam, tek kullanomlik flakon icinde
intravendz (IV) ¢ozelti stabilizorii igerir. Ilag
hazirlig1 aseptik teknik kosullarda yapilir. 250
ml %0.9 serum fizyolojik icine &nce ¢ozelti
stabilizatorii eklenir. 3 ml steril enjeksiyonluk
su ile Blinatumomab flakon sulandirilir (12,5
mcg/ml) ve daha sonra istenen miktarda ilag
¢Ozelti stabilizatorii karisturilmig 250 ml’lik
serum fizyolojik i¢ine eklenir. Sulandirilmig
Blincyto® flakon oda 1sisinda (23°C ila 27°C)
4 saat, buzdolabinda (2°C ila 8°C) 24 saat;
Blincyto® infiizyonluk ¢ozelti iceren IV
torbasi i¢in maksimum saklama siiresi oda
1sisinda 96 saat (inflizyon siiresini de igerir),
buzdolabinda 10 giindiir. Klinik uygulamada,
Blincyto® igeren infiizyonluk ¢ozeltinin 96
saatte bir degistirilmesi gerekir.

Ilag infiizyonu ©Oncesinde sitokin salinim
sendromunu 6nlemek igin On tedavi verilmesi
onerilir.  On  tedavide  oral/intravendz
deksametazon ve antipiretik kullanilir.

Deksamatozon; Her siklusta ilk
Blinatumomab dozundan 6-12 saat once 10
mg/m? (20 mg gegmeyecek sekilde) ve siklusa
baslamadan 30 dakika once 5 mg/m?, doz
arttirnmindan 6nce (1. siklusun 8. giinii gibi)
veya infuzyona 4 saat ya da daha fazla ara
verildikten sonra yeniden baslatilirken
uygulanmalidir (8,9).

Antipiretik; Ates yiikselmesini baskilamak
icin bir antipiretik ilacin (parasetamol gibi)
her tedavi siklusunun ilk 48 saati sirasinda (15
mg/kg/doz, 4 doz) kullanimi Snerilmektedir.

Blinatumomab tedavisinin bir siklusu 4 hafta
stirekli intravendz inflizyonu takiben tedaviye
2 hafta ara verilmesi seklindedir ve ilk
siklusta adimli doz arrtirma ydntemi
uygulanir. 45 kg altindaki hastalar i¢in ilacin
doz bilgileri tablo 1’de gosterilmistir.

Tablo 1. <45 kg olan hastalar i¢in Blinatumomab dozajlama®®

2-5.siklus

1. siklus
Baslangi¢ dozu Sonraki doz
1.hafta (1-7 giinler) 2-4. hafta

Tedaviye 2 haftalik | 15
ara verilir

meg/m?/giin ile
baglanir

5 meg/m?/gilin
sekilde
artirtlir

Doz 15 mcg/m?/giin olacak

Her  siklustan  sonra
tedaviye 2 haftalik ara
verilir.

Bazi iilkelerde Blinatumomab evde infiizyon
seklinde de verilmektedir. Hastalar ilk
siklusun ilk 3 giinii, 2. siklusun ilk 2 giinii
ilacin yan etkilerin takibi agisindan hastanede
yatirildiktan sonra  infiizyon cantast
icerisindeki infiizyon pompasi ile santral
vendz yoldan ila¢ infiizyonuna devam
edilecek sekilde eve gonderilir. Haftada bir
kere (ilacin yenilenme giinlerinde) ayaktan
tedavi {initesine gagirilir. Ilag degisikligi
yapildiktan sonra hasta tekrar evine gonderilir.
Bu uygulama ile hastalarin hastanede yatis
siiresinin azalmasi saglanir. Evde tedavi
sirasinda, tedavinin 4 veya daha fazla saat
boyunca kesilmesi durumunda tekrar yatis
yapilir.

Blinatumomab sag kalimda fayda saglamis
olsa da, bu tedaviyi alan hastalarin
yonetiminde dikkate alinmasi gereken bir¢ok
yan etki vardir. Baslica bilinmesi gereken
toksisiteler norolojik yan etkiler (NYE'ler) ve
sitokin salinim sendromudur (SiSS) (32).
Blinatumomab ile iliskili diger yan etkiler
arsinda kardiyak disfonkiyon, hemofagositik
lenfohistiositoz ve kemik iligi nekrozu
bulunmaktadir.

a) Norolojik yan etkiler

NYE'ler, Blinatumomab kesintilerinin baslica
nedenlerinden biridir. Hastalarin  yaklagik
yarisinda NYE’ler goriiliir ve nadiren ilacin
tamamen  kesilmesini  gerektirir  (3,6).
Genellikle ilk 7 gilin iginde ortaya c¢ikar.
Klinik bulgular arasinda bas agrisi, titreme,
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konfiizyon, afazi, ndbet veya stupor gibi daha
ciddi klinik belirtiler bulunur.

Blinatumomab ile iligkili
ndrotoksisitenin olasi mekanizmasi;
Blinatumomab’in periferik T hiicrelerinin
damar endoteline ve ardindan endotel
aktivasyonu nedeniyle perivaskiiler bosluga
yeniden dagilmasi, daha sonra, B hiicresine
bagli bir fenomenle, Blinatumomab’n T
hiicresi aktivasyonunu ve sitokin salinimini
tesvik ederek norotoksisiteyi tetiklemesidir
(33,34).

Grade 1-2 ndrolojik toksisite vakalarinda,
semptomatik  tedavi (intraven6éz  sivilar,
solunum destegi, anti-enflamatuar tedavi)
oOnerilir ve grade 3'e (bas donmesi, tremor,
biling degisiklikleri, ensefalopati) ilerlemeyi
onlemek i¢in  steroid (deksametazon)
tedavisine baglanmasi diislinlilmelidir. Daha
ciddi semptomlara ilerleme olmadig1 siirece
Blinatumomab tedavisinin kesilmesi
onerilmez. Grade 3 NYE dogrulandiktan
sonra, toksisite en az 3 gilin boyunca grade <1
seviyesine iyilesene kadar Blinatumomab
durdurulmalidir.  Yeniden baslarken ilag
baslangi¢ dozunda yeniden baslatilabilir ve 7
giin sonra tekrar olmamasi durumunda doz
artirilabilir. Grade 4 NYE vakalarinda, grade
3 norotoksisite 7 giinden fazla siirerse veya
Blinatumomab yeniden baglanirken tekrar
ederse, kalici olarak kesilmesi onerilir. Tedavi
kesintisi ile birlikte, 3 giin boyunca tam doz (8
mg/8 saat, maksimum 24 mg) daha sonra 4
giin siire ile azaltilmis dozda deksametazon
onerilir (35).

b) Sitokin Salinim Sendromu

SiSS, yiiksek miktarda inflamatuar sitokin
iretiminden kaynaklanan sistemik inflamatuar
yanitin bir sonucudur. Blinatumomab'in neden
oldugu antijen-antikor etkilesimi, sitotoksik T
hiicrelerinin ve ardindan makrofajlar ile
monositlerin  aktivasyonunu  tetikleyerek
biiylik miktarda sitokin salinimina neden olur

(36).

Altta  yatan  mekanizma  belirsizligini
korumaktadir, ancak Blinatumomab ile tedavi

edilen ALL hastalarinda IL-6, IL-10 ve
interferon-y seviyelerinde bir artis
bildirilmistir (37). Klinik belirtiler arasinda
ates, titreme, hemodinamik instabilite ve
kapiler sizinti sendromuna bagli semptomlar
yer alir (5). Bir Faz Il galismada, herhangi bir
grade'deki SiSS'nin insidanst %16, grade >3
SiSS’iin insidans1 %35 olarak bildirilmistir. lk
dongiide SiSS’nin  goriilme sikligi  daha
yiksektir. NYE’lere gore daha erken, ortanca
2. giinde, baglar (3).

Blinatumomab infiizyonundan sonra grade 4
SisSS vakalar1 tanimlandigr igin, ¢alismalarda
deksamatezon ile premedikasyon ve ilag
dozunun kademeli sekilde arttirilmasi onerilir.
Timor yiikii fazla olan hastalarda ( kemik
iligindeki blast oran1 >%50, periferik kandaki
blast sayist > 15.000/mm°, laktat
dehidrogenaz diizeyinde yiikselme) daha
yiiksek sitokin salinimi goériildiigiinden 5 giin
boyunca giinde maksimum 24 mg
deksametazon veya siklofosfamid Onerilmistir
(3,6). Diisiik derecelerde SiSS tedavisinde de
deksametazonun giinde ii¢ kez uygulanmasi
tedavi i¢in yeterli olabilir. Grade 3 SiSS tanisi
konulan olgularda, 3 giine kadar 5 mg/m%doz,
3 doz, (maksimum 8 mg/doz) olacak sekilde
deksametazon sonrasinda 4 gilinlik azaltma
uygulamasiyla birlikte tedaviye ara verilmesi
zorunludur. Bulgular diizeldiginde
Blinatumomab, deksametazon remedikasyonu
ile daha diisik bir dozda yeniden
baglatilabilir. Grade 4 derece SiSS’de
Blinatumomab kalic1 olarak kesilmelidir.

Kortikosteroidlerin Blinatumomab etkinligi
tizerindeki tam etkisi iyi agiklanmamig olsa
da, bazi1 c¢alismalar sitokin {iretiminin
azaltilmasinin T  hiicresi  aktivasyonunu
olumsuz etkilemedigini One siirmektedir.
FDA, 2017 yilinda kimerik antijen reseptér T
hiicre tedavisinin bir yan etkisi olan SiSS i¢in
Tocilizumab1 (monoklonal IL-6 antikoru)
onaylamustir. O tarihten sonra ise yaklasik
4600 ALL hastasi Blinatumomab almis ve
160 SiSS vakas1 rapor edilmistir; bunlardan
240 tocilizumab ile tedavi edilmistir (38).
SiSS’nin derecelendirmesi sekil 2’de, doz
ayarlama semasi tablo 2’de gosterilmistir.
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Derece 1

Ates velveya yapisal
semptomlar

3

SiSS derecelendirilmesi

Derece 2

Derece 3

Hipotansiyon: swviya ya da Hipotansiyon- birden fazla ya da
disik doz vazopresoriere

veren

cevap veren - . -
Hipoksi: <40 O2 tedavisine VW;::S" 240 02 tedavisine cevap
cevap veren or - N

: gan toksisitesi: Derece 3 ya da
Organ toksisitesi: Derece 2 Derece 4 fransanminit

| Derece 4
= Mekanik ventilasyon
Komorbidite ya da yagh

= Organ foksisitesi: Derece 4
(transaminit diginda)

Evet l

populasyon?

Hayir

Destekleyici tedavi
Ates igin asetaminofen
Enfeksiyon teshisi ve tedavisi

Sekil 2. SiSS’nin derecelendirmesi

Tablo 2. Doz ayarlama semasi

Destekleyici tedavi

= Afes i¢in asetaminofen
Enfeksiyon teshisi ve
tedavisi
Kardiyak ve organ
fonksiyonu izlemi

IL-6 reseptor blokaji
r K b

Toksisite

Norolojik toksisite
Sitokin Salinim
Sendromu

Klinik a¢idan anlamh

diger olaylar

Derece*

3.derece

4.derece

Nobet

3.derece

4.derece

3.derece

4.derece

Yapilmasi gerekenler

Diizelinceye  kadar  Blinatumomaba ara  verilmeli, sonra
Blinatumomab 5 mcg/m?/giin dozunda yeniden bagslatilmalidir. Tekrar
toksisite gelismedigi takdirde, doz 7 giin sonunda 15 mcg/m?giin
olacak sekilde artirilmalidir.

Blinatumomab tedavisi kalici olarak kesilmelidir.

Birden fazla nobet gelismesi halinde, Blinatumomab tedavisi kalici
olarak kesilmelidir.

En az 3 giin siireyle 1. derece (hafif) ve/veya daha hafif olana kadar
Blinatumomab’a ara verilmeli, daha sonra Blinatumomab 5
mcg/m%giin  dozunda yeniden baslatilmalidir. Tekrar toksisite
gelismedigi takdirde, doz 7 giin sonunda 15 mcg/m?%giin olacak
sekilde artirllmalidir. 5 mecg/m?/giin dozunda toksisite gelismesi
halinde veya toksisitenin diizelmesi 7 giinden uzun siirdiigii takdirde,
Blinatumomab tedavisi kalici olarak kesilmelidir.

Blinatumomab tedavisi kalici olarak kesilmelidir

Grade 1 (hafif) ve/veya daha hafif olana kadar Blinatumomab’a ara
verilmeli, daha sonra Blinatumomab uygulamasina 5 mcg/m?/giin
dozunda devam edilmelidir. Tekrar toksisite gelismedigi takdirde, doz
7 gin sonunda 15 mcg/m%giin olacak sekilde artirilmalidir.
Toksisitenin ~ diizelmesi 14 giinden takdirde,

uzun  siirdiigi

Blinatumomab tedavisi kalici olarak kesilmelidir.

Blinatumomab tedavisinin kalici olarak kesilmesi diigiiniilmelidir

* Advers Olaylar I¢in Common Terminoloji Kriterleri (CTCAE) esas alimmistir 3. derece siddetli, 4. derece ise

hayati tehdit edicidir
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c) Infeksiyéz yan etkiler

Blinatumomab, CD19-pozitif hiicreleri hedef
aldigr i¢in, CDI19-pozitif plazmablast ve
onciiller de dahil olmak iizere tiim B hiicreleri
tikenir ve bunu takiben plazma hiicre
sayillarinda bir azalma olur. Yavas bir
iyilesmeyle birlikte immiinoglobulin
seviyelerinde bir diisiis gézlenir (39). Standart
kemoterapi alanlarda hipogamaglobulinemi
%0.6 oraninda goriilirken, Blinatumomab
alanlarda bu oran yaklasik %6’dir (40).
Blinatumomab tedavisi sirasinda infiizyonun
baslangicindan itibaren B hiicreleri diiser ve
immiinoterapi siiresince baskilanmig halde
kalir. T hiicrelerinde ise baslangigtaki bir
diisiisiin ardindan, 10 glinden daha kisa bir
stirede baslangi¢ diizeyine doner ve 2-3 hafta
icinde sayilar1 yaklasik iki katina ¢ikar (41).
Blinatumomab ile tedavi edilen ALL
hastalarinda febril ndtropeni oranlar1 %24 ile

%28 arasinda  degisirken, kemoterapi
alanlarda bu oran %39 dolayindadir (3,6).
Blinatumomab 4 hafta siire ile siirekli

inflizyon seklinde uygulandigi igin kateter
enfeksiyonu agisindan hastalar dikkatli takip
edilmelidir. Kateter iligkili kan dolasim
enfeksiyonlar1 %3 ila %11 arasinda degisen
yiiksek oranlarda goriilmektedir (42,43).
Blinatumomab, enfeksiyon riskinde onemli
bir artisla iligkilendirilmemektedir; bu nedenle

profilaksi  Onerilmez. Bununla birlikte,
immiinoglobulin seviyelerinin yavas iyilestigi
bildirilmis oldugundan, kalici

hipogamaglobulinemi veya artmis enfeksiyon
riski durumunda immiinoglobulin replasmani
diistintilmelidir.

d) Hematolojik toksisite

Genel olarak, Blinatumomab ile sitopeni
goriilme orani standart kemoterapi ile tedavi
edilen hastalara gore daha disiiktiir (%60'a
karsilik %70). Ozellikle derece >3 nétropenti,
trombositopeni ve anemi i¢in  oranlar
Blinatumomab ve kemoterapi kollarinda
sirastyla %18'e karst %27, %15'e karst %28
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ve %20'ye karst %35’tir. Orta veya siddetli
notropenide  Blinatumomab’in  kesilmesi
yerine graniilosit koloni uyarici faktoriin (G-
CSF) kullanilmas1 onerilir. ALL hastalarinda
G-CSF'nin  uygulanmasi  gilivenlidir  ve
notropeni ile iligkili enfeksiyon riskini
azaltabilir (44).

e) Hepatotoksisite

Karaciger enzimlerinde gecici yiikselmeler
Blinatumomab tedavisiyle
iliskilendirilmektedir. Bu olaylarm biiyiik
bolimi SiSS durumunda gelismistir. Medyan
ortaya c¢ikis zaman 15 giindiir. Hastalarin bir
kisminda SiSS disi durumlar da olmak {iizere
karaciger enzimlerinde 3. derece veya daha
ciddi yiikselme olmus ve bu durum hastalarin

%1l'inden azinda tedavinin kesilmesiyle
sonu¢lanmigtir.  Blinatumomab  tedavisine
baslarken ve tedavi siliresince alanin
aminotransferaz (ALT), aspartat
aminotrasferaz (AST), gama

glutamiltransferaz (GGT) ve total bilirubin
diizeyleri izlenmelidir. Transaminazlarin >5 x
normalin {ist sinir1 olmas1 veya total bilirubin
diizeyinin > 3 x normalin iist siir1 olmasi

halinde  Blinatumomab  tedavisine ara
verilmelidir.

3.  Sonug
Blinatumomab’in kesfi, preB-ALL
hastalarinin  tedavisinde donim noktasi

olmustur. Ozellikle R/R ALL hastalarinda
MKH oranlarinin iyilestirilmesinde ve nakile
ilerleyebilmelerinde fayda saglamistir. Ayrica
veriler  allo-HKHT  sonrasi  remisyonu
sirdiirmek ve relapst yonetmek i¢in umut
verici bir ajan olarak dikkate deger bir
potansiyele sahip oldugunu gostermektedir.
Tedavide standardizasyonun saglanmasi igin
daha fazla randomize ¢alismalara ihtiyag
duyulmaktadir.
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Assessment  of  Blinatumomab in the
Treatment of Relapsed/Refractory B-Cell
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5. Siif Ogrencilerine Anlatilan Toraks Anatomisi Dersi Kapsaminda 3D Printer ile Basimi
Yapilmis Mediasten Modelinin Lenf Nodu istasyonlarini ve Zonlarini Ogrenmedeki Etkisi :
Istatistiksel Yontem Uzerine Degerlendirme
The Effect of a 3D Printed Mediastinum Model on Learning Lymph Node Stations and Zones within the
Scope of a Thoracic Anatomy Course for 5th Grade Students: An Evaluation of the Statistical Method

[smail Sivri

Kocaeli Universitesi Tip Fakiiltesi Anatomi Anabilim Dal1, Kocaeli, Tiirkiye

Ozet: Derginizde yaymnlanan 5. Smif Ogrencilerine Anlatilan Toraks Anatomisi Dersi Kapsaminda 3D Printer ile Basimi Yapilnuis
Mediasten Modelinin Lenf Nodu Istasyonlarimi ve Zonlarin1 Ogrenmedeki Etkisi baslikli galigma, tip egitiminde yenilikgi
yaklasimlarin 6nemini vurgulayan degerli bir katkidir. Ancak caligmada istatistiksel yontem olarak bagimli gruplar t testi
kullanilmistir. Bu test, genellikle ayn1 denek grubunun iki farkli kosulda 6l¢iildiigii durumlar igin uygundur. Calismada ise farkl
ogrencilerden olusan iki bagimsiz grup kullanilmistir; bu nedenle, iki grubun ortalamalarini karsilastirmak igin bagimsiz gruplar t
testi daha uygun bir yontem olacaktir. Bu, gruplar arasindaki farklarin daha dogru degerlendirilmesine ve sonuglarin giivenilirliginin
artirilmasina olanak taniyacaktir.

Anahtar Kelimeler: bagimsiz gruplarda t-testi, bagiml gruplarda t-testi, tip egitimi

Abstract: The study titled "The Effect of a 3D Printed Mediastinum Model on Learning Lymph Node Stations and Zones within the
Scope of a Thoracic Anatomy Course for 5th Grade Students," published in your journal, is a valuable contribution that highlights
the importance of innovative approaches in medical education. However, the statistical method used in the study is the paired
samples t-test, which is typically appropriate for comparing the same group of subjects under two different conditions. In this study,
two independent groups of students were used; therefore, the independent samples t-test would be a more suitable method for
comparing the means of these two groups. This adjustment would allow for a more accurate evaluation of the differences between
the groups and enhance the reliability of the results.

Keywords: independent samples t-test, paired samples t-test, medical education
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3D Yazici ile Basilmis Mediasten Modelinin Egitimdeki Etkisi: Istatistiksel

Yéntem Degerlendirmesi

1. Giris

Aydin ve ark. (2020) tarafindan yazilan 5.
Smif  Ogrencilerine  Anlatilan  Toraks
Anatomisi Dersi Kapsaminda 3D Printer ile
Basimi Yapilmis Mediasten Modelinin Lenf
Nodu Istasyonlarini ve Zonlarmi
Ogrenmedeki Etkisi bashkli calisma, tip
egitiminde yenilik¢i yaklasimlarin 6nemini
vurgulayan degerli bir katkidir (1). Ozellikle
thorax bolgesinde yer alan lenf nodlarinin
karmasik anatomik yapisinin, 3D yazici ile
hazirlanmig modeller kullanilarak
Ogretilmesinin, Ogrencilerin O0grenme
siireclerine olumlu yonde etkileyebilecegini
gostermislerdir.

Calismada farkli 6grencilerden olusan iki grup
olusturulmus. Bir  grup  PowerPoint

KAYNAKLAR

1. Aydin N, Arslantas D, Sahin MC, Isiksalan
Ozbiilbiil N, Ozcan MS, Fettahli C, Furtuna O,
Basaran H, Bolluk M. 5. Smif Ogrencilerine
Anlatilan Toraks Anatomisi Dersi Kapsaminda
3D Printer ile Basimi Yapilmis Mediasten
Modelinin Lenf Nodu Istasyonlarmi ve
Zonlarmi Ogrenmedeki Etkisi. Osmangazi Tip
Dergisi. 2020;42(4):428-33.

2. Field A. Discovering Statistics Using IBM
SPSS Statistics. 6th Edition. London: SAGE
Publications; 2024.

materyalleriyle, diger grup ise 3D yazici ile
basilmig bir mediasten modeliyle egitilmistir.
Ancak calismada istatistiksel yontem olarak
bagimli gruplar t testi secilmistir. Bagiml
gruplar t testi, genellikle ayn1 denek grubunun
iki farkli kosulda o6l¢iildiigii durumlarda, yani
bir 6n test ve son test karsilagtirmasi
yapildiginda kullanilir. Bu durumda, iki
bagimsiz grubun ortalamalarinin
karsilagtirilmas1  gerektiginden,  bagimsiz
gruplar t testi kullanilmasi daha uygun
olacaktir (2). Bu istatistiksel yontem, gruplar
arasindaki  farklarin  dogru bir sekilde
degerlendirilmesine olanak taniyacak ve
sonuglarin glivenilirligini artiracaktir.
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