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Comparison of Effectiveness Levels of Manuel Therapy and Home Exercise Program in Women with
Chronic Low Back Pain

Kronik Bel Agrili Kadin Hastalarda Ev Egzersiz Programi ile Manuel Terapinin Etkinlik Diizeylerinin
Karsilagtirilmasi

Alev BASARAN 2/, Ali CEYLAN ?

1Mardin Egitim Arastirma Hastanesi, Fizik Tedavi ve Rehabilitasyon Boliimii, Artuklu, Mardin, Tiirkiye
2 Dicle Universitesi, Tip Fakiiltesi, Halk Saghigi Anabilim Dali, Diyarbakr, Tiirkiye
Gelis Tarihi (Received): 18.10.2021 Kabul Tarihi (Accepted): 26.07.2022  Yayin Tarihi (Published): 28.04.2023

Abstract

Objective: Lumbago (Low Back Pain) is one of the health problems that is very common in developing countries and causes mental and psychological
problems. This study aims to find out and compare the levels of effectiveness of manual therapy and home-based exercise programs on female patients
diagnosed with Chronic Low Back Pain.

Materials and Methods: Sixty female patients between the ages of 18-65 who were diagnosed with chronic low back pain as a result of clinical and
radiological examinations were included in the study. The patients were divided into two groups in a randomized controlled way. While the first
group was administered manual therapy and electrotherapy modalities, the second group was administered home-based exercise program and
electrotherapy modalities during ten sessions by a physiotherapist. The first assessments were made at the beginning of the treatment, and the second
assessments were made after the 2-week treatment was completed. Visual Analogue Scale (VAS) was used for pain level and Pittsburgh Sleep Quality
Index (PSQI) was used for sleep quality level.

Results: In both groups, a significant difference was found statistically in terms of the severity of pain and sleep quality (in manual therapy group
p<0.001 and p<0.001, respectively; home exercise group p<0.021 and p<0.001, respectively). The improvement in pain level and sleep quality were
found to be higher in the manual therapy group compared to the home exercise group with the patients followed up for ten sessions. Difference
between VAS in home exercise group before and after treatment was 2.91 + 1.78 cm and in manual therapy group before and after treatment was 4.68
+ 1.44 cm. Difference between PSQI in home exercise group between pre-treatment and post-treatment was 2.16 + 2.29 cm and in manual treatment
group was 4.10 + 1.97.

Conclusion: Manual therapy applications were found to be superior to home exercise programs in reducing the general pain level and creating a
positive effect on the sleep quality of the patients. For this reason, manual therapy applications should be widespread in the physical therapy and
rehabilitation process.

Keywords: Manual Therapy, Myofascial Stretching, Home-Based Exercise, Low Back Pain, Electrotherapy

&
Oz
Amag: Bel agrisy, gelismekte olan tilkelerde oldukga yaygin goriilen ve ruhsal ve psikolojik bir takim sikintilara yol agan saglik sorunlarindan biridir.Bu
¢alismanin amaci kronik bel agrisi tanis1 konan kadin hastalarda manuel terapi ve ev egzersiz programinin hastalar iizerindeki etkinlik diizeylerinin
kargilagtirilmasidir.
Gereg ve Yontemler: Calismaya klinik ve radyolojik muayeneler sonucunda kronik bel agrisi tanisi almig 18-65 yas arasi 60 kadin hasta dahil edildi.
Hastalar randomize kontrollii olarak iki gruba ayrildi. Birinci gruba manuel terapi ve elektroterapi modaliteleri uygulanirken, ikinci gruba da bir
fizyoterapist tarafindan hazirlanmis ev egzersiz programi ve elektroterapi modaliteleri on seans uygulandi. ik degerlendirmeler tedavinin
baslangicinda, ikinci degerlendirmeler ise 2 haftalik tedavi tamamlandiktan sonra yapilmistir. Agr1 diizeyi i¢in Gorsel Analog Skalasi (VAS), uyku
kalitesi diizeyi icin Pittsburgh Uyku Kalitesi indeksi (PSQI) kullanild.
Bulgular: Her iki grupta da agri siddeti ve uyku kalitesi agisindan istatistiksel olarak anlamli bir fark bulundu (manuel terapi grubunda sirasiyla
p<0,001 ve p<0,001; ev egzersizi grubunda sirasiyla p=0,021 ve p<0,001). On seans takip edilen hastalarin agr diizeyi ve uyku kalitesindeki iyilesme,
manuel terapi grubunda ev egzersiz grubuna gore daha yiiksek bulundu. Tedavi 6ncesi ve sonrasi VAS degerleri arasindaki fark ev egzersizi grubunda
2,91 £ 1,78 cm, manuel terapi grubunda 4,68 + 1,44 cm idi. Tedavi oncesi ve tedavi sonrasi PSQI degerleri ev egzersizi grubunda 2,16 * 2,29, manuel
tedavi grubunda 4,10 + 1, 97 idi.
Sonug: Manuel terapi uygulamalar: hastalarda; genel agr1 diizeyini azaltmada ve hastalarin uyku kalitesi agisindan olumlu bir etki olusturmada ev
egzersiz programlarina gore daha iistiin bulunmustur. Bu nedenle fizik tedavi ve rehabilitasyon siirecinde manuel terapi uygulamalar:
yaygilastiriimalidir.
Anahtar Kelimeler: Manuel Terapi, Myofasyal Germe, Ev Egzersizi, Bel Agrisi, Elektroterapi

Atif/Cite as: Bagaran, A. & Ceylan, A. (2023). Comparison of Effectiveness Levels of Manuel Therapy and Home Exercise Program in Women with
Chronic Low Back Pain. Abant Tip Dergisi, 12 (1), 1-9 . DOI: 10.47493/abantmedj.1011403
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Alev BASARAN ve Ark.

Introduction

Low back pain is a health problem that occurs sometimes for mechanical and neurological reasons and
sometimes for unknown reasons. This disease, which is very common in individuals living in changing
living conditions and poses a serious problem for society, causes a significant financial and job loss (1).
While standing upright, bending forward and lifting weights, disorders in static and dynamic posture,
deterioration in body mechanics and bad posture may occur. Loss of active workdays, limitation of
mobility caused by fear of pain, decrease in quality of life, tendency to become depressed, and disruption
of sleep patterns are among the problems seen (2). There are different treatment methods for low back pain,
especially surgical, conventional and medical treatment approaches.

There have been many studies comparing the effectiveness of known treatment approaches to solve the
problem of low back pain, both in the clinic and in the literature. Physical therapy and rehabilitation, which
are conventional treatment approaches, have an important place in the treatment of chronic low back pain
(2). The aim of physical therapy agents, which are generally preferred in the treatment of low back pain, is
to provide symptomatic treatment by reducing pain, inflammation, muscular symptoms and functional
contracture in the joint3. Programs designed to reduce low back pain and increase functional capacity
consist of exercise training, manual therapy, movement and activity modifications, and psycho-social
approaches, and are preferred in patients with chronic pain. Exercise training is an irreplaceable approach
in physical therapy and rehabilitation practices in the treatment of many musculoskeletal problems and
chronic diseases (3). It is therefore the cornerstone of preventive rehabilitation. In addition, it is an
indispensable treatment method for loss of movement due to injury, reducing pain and regaining motor
function ability (4). Manual therapy is the use of the practitioner's hands and/or fingers on the individual's
body for evaluation, diagnosis and treatment as a non-surgical conservative approach skill in various
conditions and symptoms (5). In manual therapy, therapists use only their hands to press on muscle tissue
to manipulate and mobilize joints in the area to reduce muscle spasm, muscle tension, and pain caused by
joint dysfunction. Manual therapy includes manual techniques such as high velocity low amplitude trust
techniques, medium velocity medium amplitude trust techniques, spinal manipulation, soft tissue
stretching, rolling and pressure techniques, myofascial stretching and relaxation techniques, myofascial
pain point therapy (counterstrain), positional therapy and muscle energy techniques, visceral techniques,
or exercise prescriptions6. Manual therapy can be applied to many tissues and areas of the body, especially
to the lumbosacral, cervical and thoracic regions.

The aim of the present study is to compare the effectiveness of manual therapy and home exercise program
in female patients diagnosed with chronic low back pain.

Materials and Methods

The present study was conducted with female patients who came to the Physical Therapy and
Rehabilitation Unit of a university hospital for regular treatment between December 2017 and February
2018. The study, which included 60 female patients with chronic low back pain, is a prospective
randomized and single-blind study. The patients were unaware of the groups, however the working
physiotherapist was aware of the groups and assessments. Coin flip method was used in randomization
and each case was included in the method independently of each other. Ethics committee approval for the
study was obtained under the number 179 on 21/12/2017 at Duzce University Non-Interventional Health
Research Ethics Committee. In addition, the signed consent of the patients was obtained and the study was
initiated in accordance with the Declaration of Helsinki.

Inclusion criteria: Being between the ages of 18-65, having low back pain lasting longer than 6 weeks, being
diagnosed with chronic low back pain as a result of clinical and radiological examinations, being able to
come to the outpatient treatment program, being able to comply with the treatment program to be applied,
being a female, and not having any physical or mental disability.

—
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Exclusion criteria: Being under the age of 18 or over the age of 65, being a male, having a secondary disease
that prevents treatment, refusing to voluntarily participate in the study, and pregnant patients.

The independent variables in our study are manual therapy application and home exercise program
application, and the dependent variables are general pain status and sleep quality variables. The index and
scale applied are Visual Analogue Scale (VAS) and Pittsburgh Sleep Quality Index (PSQI). In the VAS scale,
it is aimed to convert the emotional state of the patient about pain into numerical data. While evaluating
the VAS, the patients were asked in what range they would express their pain during activity between 0
and 10 (0 = no pain, 10 = unbearable pain) (6). The same procedure was repeated both before and after the
treatment and recorded by the physiotherapist. The 24 question PSQI scale, which was developed by
Buysse et al. in 1989 and provides a quantitative measurement of sleep quality, was read to the patients by
the physiotherapist as a question-answer both before the treatment and after 10 sessions of treatment (7).
The Turkish validity and reliability study of the scale was carried out by Agargiin et al., and the internal
consistency coefficient was specified as 0.80. PSQI consists of 7 components: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleeping pills, and daytime
dysfunction. Although PSQI consists of 24 items, it is calculated over 19 items. The index consists of open-
ended questions and multiple choice questions. Each of the multiple-choice questions is given a score
between 0-3 by the individuals. The total PSQI score is obtained by summing the seven component scores.
The total score obtained from this index varies between 0-21, those who score above 5 are considered to
have "poor sleep quality", and those who score 5 and below are considered to have "good sleep quality"(7).
While manual therapy methods and electrotherapy modalities (ultrasound, tens, hot pack) were applied to
the first group, the home exercise program prepared by the physiotherapist and electrotherapy modalities
(ultrasound, tens, hot pack) were applied to the second group. Electrotherapy modalities were applied to
each patient by physical therapy technicians in the unit once a day for 10 sessions with Ultrasound for 3
minutes, TENS for 20 minutes and Hotpack for 10 minutes. Physical therapy technicians are study blind.
Each of the applied manual therapy methods was applied to the patients in the manual therapy group once
a day for 10 sessions by the working physiotherapist. Myofascial stretching was performed by manually
stretching the fascia of the lumbosacral muscles while the patient was lying face down. In the neurological
traction technique to the quadratus lumborum muscle, the physiotherapist made deep pulls on the
quadratus lumborum muscle with the hypothenar part of his hand while the patient was lying face down.
In the paravertebral z-stretching technique, the paravertebral muscles were cross-stretched. Lumbar region
mobilization and stretching to the piriformis muscle were also performed by the physiotherapist while the
patient was lying on his back (Figure 1). The total duration of manual therapy applications was kept
constant at 20 minutes, each being 4 minutes.

\YEIUE] Home Exercise
Therapy Group Group
s N e N
- TENS, ULTRASOUND,HOTPACK — TENS, ULTRASOUND, HOTPACK
_ J . J
s N
MYOFASCIAL STRETCHING, STRAIGHTENING, FLAT LEG
PIRIFORMIS MUSCLE STRETCH LIFTING, PULLING KNEES
|| PARAVERTEBRAL Z STRETCHING, TOWARDS THE ABDOMEN
LUMBAR MOBILIZATION, L—| ONE BY ONE WHILE LAYING
QUADRATUS LUMBORUM ON THE BACK, PULLING
NEUROLOGICAL PULL BOTH KNEES TOGETHER

\ 7 TOWARDS THE ABDOMEN,

Figure 1. Treatment Administration Chart
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Exercises that provide lumbar region stabilization and strengthen the lumbar region stabilizer muscles
were selected and a special form was created (Figure 2). These exercises include waist straightening with
knees bent while the patient is lying on his back, pulling and releasing the knees one by one towards the
abdomen, pulling both knees together towards the abdomen, straight leg raises and half sit-ups with the
knees bent to work the upper abdominal muscles. The patients in the home exercise group were asked to
perform the determined 5 lumbar region therapeutic exercises regularly for 10 sessions with 15 repetitions
3 times a day. The exercises were performed by the working physiotherapist once for each patient in the
unit for 10 sessions, and subsequent follow-up was provided. Exercise diaries of the patients were followed
up. Verbal statements were taken from the patients that they did the exercises regularly at home for 10
sessions. 90% of the patients reported that they did the exercises in 3 sets per day for 10 sessions. The
exercises lasted 15 minutes in each session.

LOW BACK EXERCISES FORM

THE EXERCISES ARE TO BE DONE 3 TIMES A DAY WITH 15 REPETITIONS

Figure 2. Therapeutic Low Back Exercises

———
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Statistical Analysis

Data analysis was done with SPSS 21.0 for Windows. In order to summarize the data obtained in the study
in terms of demographic characteristics according to the groups, considering the results of the Shapiro Wilk
normality test, t-test was applied for continuous variables with normal distribution in independent groups,
and Mann-Whitney U test was applied for variables that did not meet the normality assumptions.

Percentage distributions of discrete data and averages of continuous data were calculated. Student’s t test
was used to compare means in independent groups. In the cross tables, Chi-square analysis was used to
evaluate the difference between groups determined by counting, and Student's t test was used to evaluate
the difference between groups determined by measurement. P values <0.05 were considered significant.

Results

The age and body mass index (BMI) distribution of the demographic characteristics of the patients are
shown in Table 1. More than half of the patients in both groups are in the age range of 35-54. When we look
at the general distribution in terms of body weight, we see that there are more than 50% obese individuals
in both groups.

Table 1
Demographics of Age and Body Mass Index (BMI) Distribution of Individuals by Groups
Home Group Exercise =~ Manual Group Threapy P value
Age (year) (X£5d) 47.73+10.67 40.66 +11.61 0.706*
Age Ranges N (%) N (%)
18-34 6 (20.0) 7 (23.3)
35-54 18 (60.0) 17 (56.7)
X2=0.105" 0.017"
55-65 6 (20.0) 6 (20.0)
TOTAL 30 (100) 30 (100)
Body Mass Index (kg/m2) (X£Sd)  31.77+6.42 30.01£5.03 0.232*
Body Mass Index Distribution N (%) N (%)
Normal 4(13.3) 5(17.7)
Overweight 8 (27.7) 9 (30.0)
X?=0.287" 0.243"
Obese 18 (60.0) 16 (53.3)
TOTAL 30 (100) 30 (100)

*Independent Samples Test, **Chi-Square Test, Body Mass Index, XtSd: Mean * standart deviation

The comparison of the pre-treatment (PRE-T) and post-treatment (POST-T) VAS and PSQI values of the
patients are given in Table 2 and Table 3 below.

—
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The comparison of the home exercise group and the manual therapy group in terms of VAS values in the
pre-treatment period does not reveal a statistically significant difference (p>0.05) (Table 2). After the
treatment, the pain level decreased in both groups in group comparisons. Considering the comparison
between the groups, pain level decrease is seen more in the manual therapy group. Post-treatment values
indicate a statistically significant difference in terms of VAS home exercise group and VAS manual therapy
group (p<0.05) (Table 2).

Table 2
Comparison of the Pre-Treatment VAS and Post-Treatment VAS Means of the Groups
Pre-Treatment  Post-Treatment  Difference P value
VAS (cm) VAS (cm) Pre vs post-treatment
Home exercise group 6.37+2.10 3.46 +1.34 291+1.78 0.021
Manual therapy group 6.79+£1.75 2.11+1.06 4.68 +1.44 <0.001
P value 0.401 <0.001

Home ex-group vs manuel group
VAS: Visual Analogue Scale

Table 3
Compearison of the PSQI values of the cases in terms of Pre-Treatment and Post-Treatment differences
Pre-Treatment  Post-Treatment  Difference P value
PSQI PSQI Pre vs post-treatment
Home exercise group 9.33+3.85 7.17+2.66 2.16+2.29 <0.001
Manual therapy group 11.27+3.20 7.17+2.24 4.10 £1.97 <0.001
P value 0.031 <0.001

Home ex-group vs manuel group
PSQI: Pittsburgh Sleep Quality Index

When the PSQI values of the cases were examined, a statistically significant difference was found in terms
of pre-treatment sleep quality indices of the home exercise group and the manual therapy group (p<0.05)
(Table 3). In other words, it is seen that the groups did not show a homogeneous distribution according to
their PSQI scores in the pre-treatment period. When we looked at the post-treatment values, no statistical
difference was found. A statistically significant difference was found in the difference between the groups
whose post-treatment means were close to each other (p<0.05). The sleep quality increased significantly
more in the manual therapy group compared to the home exercise group.

Discussion

In the present study, we found that manual therapy was superior to home exercise program in terms of
reducing pain level and increasing sleep quality in women with chronic low back pain. In both groups, we
observed a decrease in the pain levels of the patients and an increase in their sleep quality.

There are many different studies in the literature investigating exercise applications in manual therapy and
physical therapy. Investigating the effect of manual therapy and exercise in patients with chronic low back
pain, Ulger et al. conducted a double-blind randomized controlled trial. They divided 113 patients into two
groups as spinal stabilization and manual therapy groups. They applied spinal stabilization exercises to
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the first group and soft tissue mobilizations to the second group. They used the VAS for pain assessment.
They found that both treatments were effective in pain, function and quality of life sub-parameters. They
reported that manual therapy was more effective than spinal stabilization technique in reducing pain and
improving functional status (8). Our study also supports the work of Ulger et al. In our study, when we
look at the pre and post-treatment VAS values, the curative effect of manual therapy in terms of both
reducing the pain and sleep quality is supported by data. Manual therapy, with its various techniques, has
an important healing effect in physical therapy patients, especially in disease states with chronic pain. One
of these studies is the retrospective observational study of Cook et al. in which they investigated the long-
term effectiveness of manual therapy. They evaluated the short-term efficacy of treatment in patients with
chronic low back pain after two weeks of regular manual therapy. They reassessed the patients they treated
after 6 months to assess the medium-term efficacy. They reported that the long-term recovery rate was
higher in the group of patients who showed greater improvement after two weeks of manual therapy (9).
In this study, unlike our study, the long-term curative effect of manual therapy was investigated and it was
emphasized that the post-treatment effect was longer in low back pain patients. In our study, which we
limited to 10 sessions, the appearance of a satisfactory picture between the first and last evaluations of the
patients showed the short-term benefit of our treatment. Although we could not look at the long-term
efficacy of our study, the short-term recovery status is consistent with the study of Cook et al. According
to Krekoukias et al. conducted a randomized controlled trial comparing the effectiveness of spinal
mobilization techniques and conventional physiotherapy in the treatment of chronic low back pain due to
spinal disc degeneration. They included 75 patients with chronic low back pain for more than three months
in this study and divided the patients into three groups. They applied manual therapy to the first group,
placebo treatment to the second group, and conventional physiotherapy to the third group. They found
that manual therapy and traditional physiotherapy had a curative effect in all cases. They reported that
manual therapy was superior to traditional therapy in reducing pain severity and disability. (10). The
results of our study are consistent with the above study. In our study, we think that deep drawings applied
to the quadratus lumborum muscle and stretching to the lumbar region fascia provided more relaxation in
the lumbar region and caused a greater reduction in pain in the manual therapy group.

Manual therapy, the importance of which has been increasing in recent years, is also preferred more and
more by physiotherapists. Even though movement is diminishing from our lives, exercise maintains its
importance in today's society as it is in every period. In our study, we also found reductions in pain value
in the home exercise group. In this group's exercise program, choosing the movements to strengthen and
relax the Lumbar stabilizer muscles and performing the exercises regularly may have caused the pain to
decrease. In our study, ultrasound, hotpack and tens, which are electrotherapy agents, were applied to both
groups for ten sessions before manual therapy and exercise. Since it was applied to both groups, the
effectiveness of electrotherapy in the healing process could not be determined. Caglar et al. In their study
with 27 female individuals, they investigated the effect of manual connective tissue massage on pain and
sleep quality. They formed two groups of 13 and 14 people and applied home exercise to one group and
home exercise and connective tissue massage to the other group. They found a certain difference between
the groups in terms of pain severity and improvement in sleep quality. They reported that manual massage
had a more effective healing effect than exercise alone (11). In our study, we investigated to what extent
manual therapy and exercise improve sleep quality in patients with chronic pain. In our study, manual
therapy PSQI pretreatment scores were found to be higher than home exercise group PSQI pretreatment
scores. In post-treatment values, the PSQI score showed a more severe decrease in the manual therapy
group. When the groups were compared with each other, the difference between them was found to be
statistically significant (p<0.05). The healing effect of manual therapy in patients with low back pain is also
important in terms of sleep quality. In addition, the increase in sleep quality in the manual therapy group
in our study was higher than the increase in sleep quality in the home exercise group. As a result, we can
say that the sleep quality has increased in a way that is inversely proportional to the decrease in the pain
level in the groups.
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Conclusion

Physical therapy and rehabilitation applications accelerate the treatment process in cases of low back pain.
Home exercise programs and manual therapy methods organized by physiotherapists are very effective in
the treatment process. Proper and correct manual therapy applications were found to be more successful
than home exercise programs in reducing the general pain level and creating a positive effect on the sleep
quality of the patients. Manual therapy methods, whose importance is increasing day by day in physical
therapy and rehabilitation applications, will be used more widely in conventional and preventive treatment
programs.

The fact that the study was single-blind was due to the small number of physiotherapists who would
perform the application. Power analysis of the study was not performed. No specific criteria were used for
age grouping. With VAS, only the pain status of the patients at the activity level was evaluated. Other pain
scales could not be used in the assessment of pain due to the high patient density in the treatment unit. The
sub-parameters of the PSQI scale were not included in the study because they were not studied in detail.
In the home exercise program, the two sessions that the patients had to do at home were limited to the
patient's statement, although they were followed up.

Ethics Committee Approval: Ethics committee approval for the study was obtained under the number 179
on 21/12/2017 at Duzce University Non-Interventional Health Research Ethics Committee.

Informed Consent: Written consent was obtained from the participants.
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Oz

Amag: Alt solunum yolu enfeksiyonlar: (ASYE) hastaneye ayaktan bagvurularda ve yatan hastalarda dnemli mortalite ve morbidite nedenidir. Bu
calismada hastaneye yatirilan ASYE olgularinda izole edilen etkenler, antibiyotik direng oranlari, hastalarin 6nceden hastaneye yatis ve antibiyotik
kullanim durumlarinin arastirilmasi amaglanmugtir.

Gereg ve Yontemler: Bu ¢alismada 2013-2018 yillar1 arasinda hastanemize ASYE tamsi ile yatirilan ve solunum yolu 6rnegi kiiltiirlerinde {ireme
saptanan olgularin demografik 6zellikleri, hastane yatis sayilari, antibiyotik kullanim Oykiileri ile kiiltiirle elde edilmis etkenleri ve antibiyotik
direngleri kesitsel tanimlayic1 metotla aragtirilmigtir.

Bulgular: 469 hastadan izole edilen 484 etkeni ve bu etkenlerin antibiyotik direng profillerini inceledik. Olgularin yas ortalamasi 63,9 idi. En fazla izole
edilen etken Pseudomonas aeruginosa (n=220; %45,5) idi. izole edilen 17 S. pneumonia kékeninde bir (%6) penisilin, tig (%17) makrolid direngli izolat
saptandi. H. influenza 34 olguda izole edildi. Olguda %8 ampisilin ve %12 kinolon direnci rapor edildi.

Sonug: Ampirik antibiyotik tedavisi baglanirken, artan kinolon direncinin ve olgularin yarisina yakininda P. aeruginosa etken oldugunun g6z 6niine
alinmasi, ozellikle daha 6nce hastaneye yatis siklig1 ve antibiyotik kullanma &ykiisiiniin sorgulanmasi ve lokal antibiyotik direng paternlerinin goz
oniine alinmasinin gerekli oldugu sonucuna vardik.

Anahtar Kelimeler: Alt Solunum Yolu Enfeksiyonu, Antibiyotik Direnci, Bakteri Profili, Hastane Yatist
&

Abstract

Objective: Lower respiratory tract infections (LRTIs) are a major cause of mortality and morbidity in hospital admissions and inpatients. In this study,
it was aimed to investigate the isolated factors, antibiotic resistance rates, previous hospitalization, and antibiotic use of patients in hospitalized LRTI
cases.

Materials and Methods: In this study, the demographic and clinical characteristics, microbiological features of the patients who were hospitalized
with the diagnosis of LRTI and found to have growth in the cultures of the respiratory tract samples between 2013-2018 were investigated using a
cross-sectional descriptive method.

Results: We analyzed 484 agents isolated from 469 patients and their antibiotic resistance profiles. The mean age of the cases was 63.9 years. The most
isolated agent was Pseudomonas aeruginosa (n= 220; 45.5%). One (6%) penicillin and three (17%) macrolide resistant isolates were detected in 17
isolated strains of S. pneumonia. H. influenza was isolated in 34 cases. In the case, 8% ampicillin and 12% quinolone resistance were reported.
Conclusion: We concluded that when starting empirical antibiotic therapy, it is necessary to consider increasing quinolone resistance and P. aeruginosa
being the causative agent in almost half of the cases, questioning the frequency of previous hospitalizations and antibiotic use, and considering local
antibiotic resistance patterns.

Keywords: Lower Respiratory Tract Infection, Antibiotic Resistance, Bacteria Profile, Hospitalized
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Ugiincii Basamak Gogiis Hastaliklan Dal Hastanesinde Servise Yatirilan Alt Solunum Yolu Enfeksiyonlu Hastalarda Bakteri Profili ve
Antibiyotik Direnci Degigti mi?

Giris
Alt solunum yolu enfeksiyonlar1 (ASYE) hastane bagvurulari, tedavi giderleri, isgiicii kayiplar1 ve hastaliga
baglh oliimlerde dnemli rol oynamaktadir. Ulkemizde saglik bakanhigi 2017 yili verilerine gore yilda

yaklagik 250. 000 alt solunum yolu enfeksiyonu tarusi alan hasta olmustur. Kaybedilen yasam yil1
siralamasinda ilk 10 hastalik i¢indedir (1).

Global olarak bakildiginda ASYE insidanst Avrupa’da 10.000 de 20-80; Amerika Birlesik Devletleri'nde
(ABD) ise 10.000"de 25-105 arasinda bildirilmektedir. Yasla birlikte insidans artmaktadir . Diinyada yillik 3
milyonun {izerinde 6liimden sorumlu tutulmaktadir (2).

Belirli hasta gruplarinda ASYE riskinin daha yiiksek, saptanan etkenlerin genel toplum kokenli
enfeksiyonlardan farkli, tedavi basaristnin daha diisitk ve mortalitenin daha yiiksek oldugu
belirtilmektedir. Ozellikle kronik obstriiktif akciger hastaligt (KOAH) ve malignitesi olan, bagisikligi
baskilayan ila¢ kullanan ve yakin tarihte yogun bakim yatis1 olan hastalar bu 6zel hasta gruplarinin basinda
yer alirlar (3). Sahuquillo ve ark. hastanin yasinin altta yatan hastalik, sigara ve alkol aliskanliklarinin
bakteriyel etiyoloji iizerinde etkili olacagini belirtmislerdir (4).

Erken ve uygun ampirik tedavi, uygun destek tedavi ile birlikte mortalite, morbidite ve hastanede kalis
siiresi lizerindeki en 6nemli etkendir. Artan antibiyotik direnci tedavi basarisizliginda belirleyici rol
oynamaktadir. Uygun ampirik tedaviyi diizenlemek igin ulusal uzlas1 raporlari ile birlikte lokal etken ve
direng paternlerinin bilinmesi yol gostericidir. Bu nedenle bu calismada hastanemize alt solunum yolu
enfeksiyonu tanisi ile yatirilan hastalardan izole edilen etkenler, antibiyotik direng oranlar: ve hastalarin
onceden hastaneye yatis ve antibiyotik kullanim 6ykiisiiniin arastirilmas1 planlanmustir.

Gereg ve Yontemler

Bu ¢alismada 2013-2018 yillar1 arasinda hastanemize akut alt solunum yolu enfeksiyonu tanisi ile yatirilan
ve solunum yolu Ornegi kiiltiirlerinde iireme saptanan olgularin demografik ozellikleri, hastane yatis
sayilari, antibiyotik kullanim 6ykiileri ile kiiltiir ile elde edilmis etkenleri ve antibiyotik direngleri kesitsel
tanumlayici metotla arastirilmistir.

Hastalarin yatistan sonra ilk alinan solunum yolu érneginden (balgam veya brons aspirasyonu) etken izole
edilen hastalar ¢alismaya dahil edilmistir. Tekrarlayan yatisi olan hastalar her bir yatis1 i¢in yeniden
degerlendirilmistir.

Solunum yolu oOrnekleri mikrobiyoloji laboratuvar kalite standartlar1 6rnek kabul Olciitlerine gore
degerlendirilerek vasifli balgam ve bronkoskobik aspirasyon ornekleri mikrobiyolojik ¢alisma igin kabul
edilmistir. Standart mikrobiyolojik yontemlerle kiiltiire alinmis ve Gram boyali yayma preparatlar
hazirlanmistir. Degerlendirmeye elverigli bir 6rnek olabilmesi icin, balgam mikroskobisinde kiigiik
biiyiitmeli objektifle (10x) goriilen yass: epitel hiicre sayisinin 10’dan az, polimorfoniikleer 16kosit (PNL)
sayisinin 25’in {izerinde olmasi (ndtropenik olgular harig) gereklidir. 1dentifikasyon Phoenix (BD, ABD)
otomatik sistem ve konvansiyonel mikrobiyolojik yontemlerle yapilmigtir. Etken raporlamada Gram
boyama ile birlikte yorumlanmistir. Antibiyogram, Phoenix (BD, ABD) otomatik kiiltiir antibiyogram
sistemi ve disk difiizyon yontemi ile yapilmis, antibiyotik duyarliliklar: i¢in Avrupa Antimikrobiyal
Duyarlilik Testi Komitesi (EUCAST) olgiitleri kullanilmistr.

Rutin mikrobiyolojik islemlerde Chlamydia pneumonia (C. Pneumonia), Legionella pneumophilia (L.
Pneumophilia) ve Mycoplasma pneumonia (M. Pneumonia) ve viral etkenler test edilmemektedir. Bu
nedenle, C. pneumonia, L. pneumophilia, M. pneumonia ve viral panel ¢alisma dis1 birakilmistir.

Hastalarin kullandiklar: antibiyotikler ve kullanim siireleri, yatis say1 ve siire bilgileri hastane bilgi yonetim
sistemi (HBYS) tizerinden alinmuistur.

—

https://dergipark.org.tr/tr/pub/abantmedj
11



Damla SERCE UNAT ve Ark.

Bu galisma, SBU Dr. Suat Seren Gogiis Hastaliklart Hastanesi Etik Kurulu karari ile izin aliarak yapilmistir
(Karar No: 21.11.2018/8993).

Bulgular

2013-2018 yilar1 arasinda hastanede yatan ve solunum yolu 6rneklerinde tireme saptanan 469 hastadan 484
etken izole edilmistir.

Hastalarin demografik, klinik ve temel laboratuvar 6zellikleri Tablo 1'de; yillara gore 6nemli 6zelliklerin
dagilimi 6zetlenmis olarak Tablo 2’de goriilmektedir.

Hastalarin 194’'tiinde en sik altta yatan hastalik olarak KOAH (%41,3) oldugu goriilmiistiir. Yas
ortalamasinin 63,9 (18-96) oldugu ve erkek cinsiyetin belirgin olarak fazla (%77,8) oldugu goriilmektedir.

En fazla izole edilen etken Pseudomonas aeruginosa ( P.aeruginosa) (n=220; %45,5) iken; 57 iiremede etken
Escherichia coli (E. coli) (%11,7), 51 iiremede etken Acinetobacter baumanii (A. baumanii) (%10,5), 34
hastada Haemophilus influenza (H. influenza) (%7,24), 27 hastada Klebsiella pneumoniae (K. Pneumoniae)
(%5,75), 18 hastada Streptococcus pneumonia ( %3,5) ve 80 hastada diger bir patojen mikroorganizma
(%17,1) saptanmustir.

Yatis Oncesi antibiyotik kullanimi agisindan incelendiginde son bir ay icinde herhangi bir antibiyotik
kullanan 43 hastanin 19'unda P. aeruginosa (%44,1), 7’sinde A. baumanii (%16,2), 5 (%11,6) hastada E. coli,
ikiser hastada K. pneumoniae ve H. influenzae (% 4,6), birer hastada S. pneumonia ve Moraxella catarrhalis
(%2,3) iiremistir. Bu hastalar i¢inde yatistan dnce son bir hafta i¢inde antibiyotik kullanan veya halihazirda
kullanmakta olan 19 hastanin 11’inde P. aeruginosa (%57,5), 3'iinde A. baumanii (%15,8), ikiser hastada E.
coli (%10,5) ve K. pneumoniae (%10,5) ve bir hastada S. pneumonia (%5,7) izole edilmistir.

Hastalarimizin 451 (%96) tanesine yatista ampirik antibiyotik baglanmis ve 247 tanesinin (%55) baslanan
antibiyotik ortalama 7,9 giin sonra degistirilmistir.

Izole edilen mikroorganizmalarin yillara gére dagilimi Sekil 1’de goriilmektedir. En fazla izole edilen
etkenin P. aeruginosa (n= 220; %44) oldugu saptanmistir. KOAH hastalar1 hasta sayisinin %41 ini
olusturdugu halde iireyen P. aeruginosa kokenlerinin %51’i (n= 106) bu hastalardan izole edilmistir.
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Sekil 1. izole edilen mikroorganizmalarin yillara gore dagilimu

Yatan hastalarin 9'u (%2) baska hastanelerden, 13 (%2,7) tanesi de yogun bakim iinitesinden transfer
alinmugtir. Bagka hastaneden alinan hastalarin 3’{inde P. aeruginosa (%33), birinde A. baumanii (%11), bir
digerinde E. coli (%11) ve ikisinde (%22) tanimlanamayan Gram negatif basil iiremistir. Yogun bakimdan

—
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alian 13 hastanin besinde P. aeruginosa (%38), altisinda A. baumanii (%46), birinde Staphylococcus aureus
(%8) izole edilmistir.

Izole edilen 17 S. pneumonia kokeninde bir (%6) penisilin, ii¢ (%17) makrolid direngli izolat saptanmugtir.
H. influenza 34 olguda izole edilmistir. Ug olguda (%8) ampisilin ve dort (%12) kinolon direnci rapor
edilmistir. Sekiz Moraxella catarrhalis izolatinin birinde ampisilin (%12,5) ve diger birinde (%12,5) kinolon
direnci saptanmusgtir.

Tablo 1
Hastalarin (N=469) Demografik, Klinik ve Temel Laboratuvar Ozellikleri

Ortalama Ortanca (min-maks)
Yas (yil) 63,9 66 (18-96)
VKI kg/m? 22,9 22 (13,1-42)
Sigara P/Y 50,8 45 (5-200)
FEV1 1t 1,21 1,02 (0,31-4,32)
FEV1 % 43,9 38 (20-14)
FVCLt 1,84 1,62 (0,42-5)
FVC% 52,05 48 (18-114)
Son bir yilda KOAH atak sayist 4,01 3 (1-34)
Son bir yilda yatis sayist 2,28 1(1-15)
Yatis stiresi (giin) 14,46 12 (0-120)
WBC x10%/uL 124 11 (2,1-41)
HGB gr/dL 11,9 12 (6,1-20)
PLT x103/uL 328 297 (59-955)
CRP mg/dL 10,3 7,4 (0,03-43,9)
Sedimantasyon (mm/sa) 57,1 54,5 (3-140)
PO: mmHg 68,7 65,3 (46-186)
PCO2 mmHg 46,4 42,85 (19,6-103)
SAT % 89,6 93 (44-100)
Yatis dncesi antibiyotik kullanan hasta sayis1 43

*VKI: Viicut Kitle Indeksi, P/Y: paket/yil, FEV1: 1. Saniyedeki Zorlu Ekspiratuar Voliim, FVC: Zorlu Vital
Kapasite, KOAH: Kronik obstruktif akciger hastaligt WBC: Beyaz Kiire HGB: Hemoglobin, PLT: Platelet, CRP:
C reaktif protein, pO2: parsiyel oksijen basinci, pCO2: parsiyel karbondioksit basinci, SAT: satiirasyon

—
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Tablo 2

Hastalarin Onemli Epidemiyolojik Ozelliklerinin Yillara Gore Dagilim1
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Antibiyotik direng oranlar1 Tablo 3’te izlenmektedir. Yillar arasinda direng oranlarinda belirgin bir degisim

saptanmamugtir.
Tablo 3
Izole edilen Gram (-) etkenlerin say1 ve antibiyotik direng oranlart
n Seftriakson Seftazidim Moksifloksasin Pip-Tazo Karbapenem

n (o/o) n (0/0) n (0/0) n (0/0) n (0/0)
E. coli 54 39 (72) 1(2) 37 (68) 15 (28) 4(7)
K. pnomoni 27 5(21) 3(11) 8 (30) 3(11) 2(7)
Enterobacter 12 2(17) 0 2(17) 1(8) 0
spp-
P. aeruginosa 210 -* 30 (14) 55 (26) 0 30 (14)
A. baumanii 51 -* -* -* -* 45 (88)
Diger 42 0 1(2) 6 (14) 1(2) 0

Pip-Tazo: Piperasilin-Tazobaktam

* “- isareti” o bakteri iiremesinde o antibiyotigin direncinin ¢alisilmadigini gosterir.

Tartisma

Hastaneye akciger enfeksiyonu tanisi ile yatan hastalarda zaman gegirmeden antibiyotik baslanmasi
esastir. Bu noktada segcilen antibiyotik prognoz agisindan kritiktir. Dogru antibiyotik secimi igin ulusal ve
uluslararasi rehberler ve bolgesel epidemiyolojik veriler kullanilmalidir.

En sik karsilasilan toplum kokenli alt solunum yolu enfeksiyonu etkenleri H. influenza, M. catarrhalis ve
S. pneumonia bilinmesine karsilik son yillarda yaymlarda etkenlerin sikliginda degisiklikler izlenmekle
birlikte en sik etken S. pneumonia olmaya devam etmektedir (2, 5, 6). H. influenza ve M. catarrhalis
kokenleri tahmin edildigi kadar siklikta saptanmamistir. S. pneumonia, yayinlarda toplum kokenli
pnomonilerde en fazla izole edilen etken olarak goriilmektedir (2,4). Ancak bazi yayinlarda goériilme
sikliginda azalma oldugu belirtilmektedir (8, 9). Uygun olmayan ve yaygin antibiyotik kullanimi bu grup
bakterilerin izolasyon sikligini azaltmakla birlikte antibiyotiklere direnci arttirmaktadir. Seftriakson
direncinde son yillarda artis izlenmektedir (9). Pnomokoklardaki oransal azalma pnomokok asilamasinin
sonucu da olabilecegi belirtilmektedir (10).

Gram negatif basiller de yatan hasta gruplarinda etken olarak izole edilmektedirler K. pneumoniae, P.
aeruginosa, E. coli ve A. baumanii en sik saptanan etkenlerdir. Yogun bakim hastalari kadar sik olmasa da
yatakli servis hastalarindan da 6nemli oranlarda izole edilmektedirler (11, 12, 13).

—
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P. aeruginosa ¢alismamizda énemli bir izolasyon orani gostermistir. KOAH, yasli ve maligniteli hastalarda
P. aeruginosa basta gelen etken olmaktadir (10,15). Bizim ¢alismamizda eslik eden KOAH 6nemli sayidadir
ve yatan hastalarimizdaki son bir yil igerisindeki atak ortalama 4 civarindadir. Bu da mikrobiyolojik
incelemelerde KOAH atak ve kolonizasyon varliginin incelenmesinin P. aeruginosa agisindan énemli
oldugu goriisiinii desteklemektedir (14) Son yillarda yogun bakim hastalarinda Gram negatif bakterilerin
Gram pozitif bakterilerden daha sik izole edildigi goriilmektedir (13).

Dikkat ¢eken diger bir sonug, karbapenem direngli olanlar dahil tiim P. aeruginosa kokenleri piperasilin -
tazobaktama duyarli bulunmustur. Eski tarihli kaynaklarda karbapenmelere diisiik direng oranlar1 mevcut
iken son yillarda bu oran yiikselmektedir. (9, 13) He ve ark. ¢alismasinda bizim sonuglarimizla paralel
olarak karbapenem direnci piperasilin-tazobaktam direncinden daha fazladir (9).

Altta yatan kronik hastalik varliginda ve son bir ay icinde antibiyotik kullaniminda, P. aeruginosa veya
antibiyotik direngi yiiksek bir etken tiireme olasiliginda rehberlere uygun ampirik antibiyotik
baslanmalidir. Ayrica mutlaka yatis sirasinda solunum yolu sekresyonlarindan kiiltiir istenmesi
gerekmektedir.

Acil servise pnomoni ile bagvuran hastalarda saptanan etkenler arasinda direncgli patojen orani
artmaktadir. Dessie T. ve ark. tarafindan yapilan ¢alismada kiiltiir pozitifliginin yashlarda, sigara icenlerde
ve alkol kullananlarda daha ¢ok oldugu gosterilmistir. (7).

Antibiyotik direngli etkenler icin antibiyotik kullanim orani ve son 3 ay ic¢inde hastanede yatis oranlar:
toplum kokenli pndmoni ve hastane kokenli pnomonilerde benzerdir. Risk faktor sayisi arttik¢a direngli
patojenlerle enfeksiyon riskinin arttig1 goriilmektedir (7).

Genel bilgilerle uyumlu davranmakla birlikte hastanin ek hastalik, hastaneye yatis dykiisii, 6nceden
kullanilan antibiyotik bilgisi basarili bir tedavinin sekillendirilmesinde yardimci olacaktir. Malignite ve
yagh hastalarda daha direncli patojenlerin etken olabilecegi diisiiniilmektedir (10). Calismamizda altta
yatan KOAH varliginda Gram negatif etkenlerin daha fazla izole edildikleri goriilmiistiir.

Son yillarda alt solunum yolu enfeksiyonu tedavisinde iizerinde yogunlasilan bir konu da hastanede yatis
siiresi ve tedavi siiresidir. Son yillarda yapilan ¢alismalar, tedavinin en az bes giin olmasini ve stabilite
kriterlerine uyan hastalarda en erken zamanda kesilmesini desteklemektedir (14). Calismamizda hastalarin
hastanemizde yatis siiresi 2013 yilinda 10 giin civarinda iken bu siirenin 2018 yilinda 14 giine yiikseldigini
gostermistir. Bu sonuglar hastanemizin bir dal hastanesi olmasi ve yatan hastalarimizin komorbiditeleri
nedeniyle stabilizasyonunun zor olmasindan kaynaklaniyor olabilir.

Rehberlere gore son 90 giin icinde hastaneye yatis ve antibiyotik kullanimi antibiyotik direngli patojenle
enfeksiyon riskini arttirmaktadir. Altta yatan hastaliklar da bu riski arttirmaktadir (3, 7).

Kinolon direnci, hemofilus kékenlerinde ampisilin direncinden fazla olmasi ile dikkat cekmektedir. Yurt
i¢i kaynaklara gore %1-5 arasi bir direng¢ s6z konusu iken son yillarda yurtdis1 yayimnlarda bu genis etkili
ilag grubunun kontrolsiiz kullanimi nedeniyle (16) %11’e kadar diren¢ oranlarmmin arttif1 rapor
edilmektedir (17). Calismamizda %12 gibi iilkemiz i¢in yiiksek bir oran saptanmistir. Ayaktan ve yatan
hastalardaki solunum yolu enfeksiyonlarinda kinolonlarin sik ampirik kullaniminin bu etkiye yol actig1
distiniilmiistiir.

Ulkemizde Ulusal Antimikrobiyal Direng Siirveyans Sistemi (UAMDSS) 2016 verilerine gore invaziv
S.pneumoniae izolatlarinda penisilin direnci menenjit dis1 enfeksiyonlar igin %13,8 olarak saptanmustir.
Avrupa Antimikrobiyal Direng Gozetim Ag1 (EARSS-Net) 2016 Raporuna gore, invaziv S.pneumoniae
izolatlarinda makrolid direnci %0-60 arasinda degismektedir. Ancak yukaridaki oranlar genelde kan ve
beyin-omurilik sivisindan aliman orneklerden bulunmustur. Tiirkiye'de solunum yollarindan izole edilen
Makrolid direngli S. pneumoniae orani %7-29 arasinda degismektedir. Calismamizda pnémokoklarda
penisilin direnci oldukea diisitk (%6) goriilmiistiir. Literatiirdeki calismalarin daha yiiksek olmasinin
nedeni toplum kokenli enfeksiyonlara genelde ampirik antibiyotik baslanmasi ve iilkemizde daha az
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kiiltiir alinmasidir. Ayrica kiiltiir alinan hastalarin direngli klniik tabloya sahip hastalar oldugu da goz ard:
edilmemelidir (18,19,20).

Karbapenem direnci Pseudomonas kokenlerinde literatiire gore daha az, Acinetobacter kdkenlerinde daha
yiiksek bulunmustur (9, 11). Ulkemizdeki yaynlari inceleyen bir metanalizde Pseudomonas tiirlerinde
imipenem ve meropenem direnci 2010-2013 yillar1 arasinda sirasiyla %25,0 ve %26,3 olarak bulunmustur.
Bu veriler bizim elde ettigimiz direng oranina yakindir. Ancak piperasilin tazobaktam direnci ayni yillarda
%28,9 olarak bulunmustur. (21). UAMDSS 2016 raporunda P. aeruginosa izolatlarinda karbapenem direnci
%46 iken, EARSS-Net 2016 Raporuna gore, invaziv P.aeruginosa izolatlarinda piperasilin tazobaktam
direnci %0 ile %48,8 arasinda gozlenmekte olup, AB ortalamasi %16,3 olarak hesaplanmistir. Ulkemizde
ise UAMDSS 2016 verilerine gore invaziv P.aeruginosa izolatlarinda piperasilin tazobaktam direnci %30.1
olarak saptanmustir (18,19). Calismamizda piperasilin tazobaktam ve karbapenem direngleri sirasiyla E.
coli'de %28, %8; K. Pneumonia’da %11, %8; P. Aeruginosa’da ise 0 ve %14 olarak bulunmustur. Bizim
calismamizda enterik Gram negatif basillerde bile diisiik oranlarda da olsa piperasilin tazobactam direnci
gozlenirken Pseudomonas kokenlerimiz piperacilin tazobactama duyarli bulunmuslardir.

Sonugclar

Akut akciger enfeksiyonlarinda ampirik antibiyotik tedavisi baglanmadan, artan kinolon direncinin ve
olgularin yarisina yakiminda P. aeruginosanin etken oldugunun goz 6niine alinmasi, 6zellikle daha 6nce
hastaneye yatis siklig1 ve antibiyotik kullanma &ykiistiniin sorgulanmasi ve lokal antibiyotik direng
paternlerinin goz oniine alinmasinin gerekli oldugu sonucuna vardik.

Etik Kurul Onam1: SBU Dr.Suat Seren Gogiis Hastaliklar1 Hastanesi Etik Kurulu karari ile izin almarak
yapilmugtir (Karar No: 21.11.2018/8993).

Bilgilendirilmis Onam: Retrospektif bir ¢calisma oldugu i¢in onam alinmamustir.
Cikar Catismasi: Yazarlar gikar ¢atismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.
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Oz

Amag: Akrep zehirleri, gesitli kimyasal maddelerin olusturdugu olduk¢a kompleks heterojen karisgimlardir. Bu c¢alismada, Mesobuthus gibbosus
(Brullé, 1832) (Scorpiones: Buthidae) akrebinin ham zehrinin kanser hiicreleri {izerine sitotoksik ve antiproliferatif etkileri aragtirilmistir.

Gereg ve Yontemler: M. gibbosus’dan sagilan ham zehrin sitotoksik etkileri MCF-7 meme kanseri ve A549 akciger karsinomu ve normal fare fibroblast
(L929) hiicreleri lizerindeki sitotoksik ve antiproliferatif etkileri ¢alisilmis ve elde edilen veriler degerlendirilmistir. Sitotoksisiteyi belirlemek i¢in MTT
testi, apoptoz ve nekroz indeksini belirlemek igin ikili boyama metodu ve xCELLigence gercek zamanli analiz sistemi ile hiicre proliferasyonunun
analizi in vitro kosullarda yapilmigtir.

Bulgular: Calismada, akrep ham zehrinin MCF-7 ve A549 kanserli hiicrelerin tizerine sitotoksik etki sonuglar1 ayr1 ayri1 L929 fibroblast hiicre sonuglar1
ile Mann Whitney U testi kullanilarak istatistiksel analize tabi tutulmugtur. Bunun sonucunda 1.929 hiicrelerinin % canlilik degeri A-549 “un degerine
cok yakin iken MCF-7 hiicrelerinin % canlilik degeri L929'un degerine gore daha yiiksek olmasina ragmen arastirmadaki fark, istatistiksel olarak
anlamli bulunmamistir. Bu hiicrelerin proliferasyon grafikleri incelendiginde ise en yiiksek dozdaki zehrin MCF-7 ve 1929 hiicrelerinin
proliferasyonunun bir miktar azalttig1 ancak A549 hiicresinin proliferasyonunu etkilemedigi gozlenmistir.

Sonug: M. gibbosus akrep ham zehrinin MCF-7 ve A549 kanserli hiicreleri {izerine apoptotik ve antiproliferatif etkileri bir miktar gozlenmistir. Ancak
bu sonuglar istatiksel olarak anlamli degildir.

Anahtar Kelimeler: Akrep Zehri, Mesobuthus gibbossus, Kanser, Hiicre Proliferasyonu, Sitotoksisite

&

Abstract

Objective: Scorpion venoms are a highly complex mixture of various chemicals with surprising biological effects. In this study, the cytotoxic and anti-
proliferative effects of Mesobuthus gibbosus (Brullé, 1832) (Scorpiones: Buthidae) scorpion crude venom on cancer cell lines were investigated.
Materials and Methods: The cytotoxic and anti-proliferative effects of crude venom milked from M. gibbosus on MCF-7 breast cancer and A549 lung
carcinoma, and normal mouse fibroblast (L929) cells were studied and the obtained data were evaluated. The MTT test to determine cytotoxicity, the
double staining method to determine the apoptosis and necrosis index, and the analysis of cell proliferation with the xCELLigence real-time analysis
system were performed in vitro.

Results: In the study, the results of cytotoxic effects of scorpion crude venom on between MCEF-7 and A549 cancer cells and L.929 fibroblast cell were
analyzed statistically by using Mann Whitely U test separately. As a result, although the % viability value of 1.929 cells was very close to the value of
A-549, the % viability value of MCF-7 cells was higher than the value of L929, but the difference in the study was not statistically significant. When
the proliferation graphs of these cells were examined, it was observed that the highest dose of venom slightly reduced the proliferation of MCE-7 and
1929 cells, but did not affect the proliferation of A549 cells.

Conclusion: The apoptotic and antiproliferative effects of M. gibbosus scorpion crude venom on MCF-7 and A549 cancer cells were observed to some
extent. However, these results are not statistically significant.
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Giris

Tiim diinya genelinde bakildiginda 21. yiizyilin en temel saglik problemleri arasinda kanser {ist siralarda
yer almaktadir (1). Su anda diinya ¢apinda oliim sebepleri arasinda kardiyovaskiiler hastaliklar ilk
siradadir. Diinya Saglik Orgiitiine bagl Uluslararasi Kanser Arastirmalar1 Kurumunun yayinladig1 veriler

incelendiginde oniimiizdeki on yil iginde kanserin Oliim sebeplerinde birinci siraya yerlesecegi 6n
goriilmektedir (2,3).

Kanser, bireyin kendi viicut hiicrelerinin kontrolsiiz ve zamansiz olarak asir1 ¢ogalmalarina, bu anormal
hiicrelerin bagisiklik sisteminin gozetiminden kagmalarina, bunlarin sonucu olarak da baslangicindan
daha uzakta bulunan dokulari dahi istila ederek yayilmalarina yol agan ¢ok kademeli ve karmasik
degisiklikler biitiiniidiir. Olusan bu degisiklikler hiicre ¢ogalmasini ve dmriinii, komsu hiicrelerle iliskileri
ve immiin sistemden kagma kapasitesini kontrol eden genetik programlardaki modifikasyonlarin
birikmesiyle ortaya cikar (4).

Kanser, tiim diinyada 6nemini korurken kanser ile miicadele etmek ve kanser hastalarini da tedavi etmek
igin yeni ve etkili tedavi yontemlerinin arayisi devam etmektedir. Gilintimiizde kanser hastalarmi
tedavisinde klasik kemoterapi ilaglar1 kullanilmaktadir. Bu kemoterapotiklerin ¢ogunun hedefi kanserli
hiicrelerde DNA sentezini dolayisiyla replikasyonunu engelleyerek hiicrelerin ¢ogalmasmi durmaya
yoneliktir. Tedavi protokollerinde kemoterapétiklerle birlikte radyoterapi ve cerrahi yontemler de
kullanilabilmektedir. Mevcut tiim bu yontemler tek tek ya da kombinasyonlar seklinde dahi uygulansa
bile kanserli hiicreler iizerinde spesifik etkili gosterdigini soylemek ¢ok zordur. Ciinkii klasik tedavi
yontemleri kanserli hiicrelerinin yaninda saglikli hiicreleri de etkileyebilmektedir. Bunun yaninda
kemoterapotiklerin ¢ok ciddi yan etkileri de bulunmaktadir. Tiim bu olumsuzluklar: giderebilmek icin
arastirmacilar kanser tedavisinde yeni ve ¢ok daha spesifik etkili alternatif yontemler ve kemoterapéotikler
arayisi i¢indedir (4). Son yillarda bu amagla arastirmalar, kimyasal olmayan yani canlilardan elde edilen
biyolojik ajanlara yonelmistir. Bunun icinde en ¢ok arastirilan kaynaklar ¢ok farkli biyotoksinleri igeren
hayvan zehirleri olmustur. Yilan, akrep ve oriimcek zehirlerinden, elde edilecek biyotoksinlerin kanser
teshis ve tedavisinde kullanilmasina yonelik arastirmalar yapilmaktadir.

Fosil kayitlarina gore akreplerin diinya {izerindeki varligi 430 milyon yil 6ncesine dayanmaktadir.
Akreplerin ge¢misten giintimiize kadar viicutlar1 ¢ok az degisiklige ugramistir. Bu nedenle akrepler
yasayan fosiller olarak tanimlanmaktadirlar. Bunu da akrepler sira disi 6zelliklere sahip olmalarmna
borgludurlar. Dis iskeletlerinin kiitikiilasinda yiiksek oranda metal bulunmasi, iyonize radyasyona kars1
direngli olmalari, gesitli biyoaktif maddelere sahip zehirlerinin olmas: akreplerin evrimsel basarisin
gostermektedir (5). Gliniimiize kadar diinya yiizeyinde 2.659 akrep tiirii tespit edilmistir (6). Akreplerin
zehir bezleri telson olarak adlandirilan metosomanin son segmentinde ignenin hemen 6niinde yerlesmistir.
Akrep zehirleri, yiiksek seviyeden biyoaktif Ozelliklere sahip toksinlerin kompleks bir karigimidir.
Akrepler bu toksinler avlanma ve savunma igin kullandiklar1 i¢in dogrudan avlarmmin kas ve sinir
hiicrelerini etkileyecek niteliktedir. Bu nedenle akrep zehir toksinleri kas ve sinir hiicre membranlarmdaki
iyon kanallarin1 hedef almakta ve bu kanallarla uyum saglayan kiiciik polipeptidler ve proteinler
icermektedir (7).

Akrep zehir peptitleri kanser hiicrelerine spesifik olarak baglanabilme ozelligine sahip toksinleri de
icerebilmektedir. Aslinda akrep zehir bileseninde bulunan gesitli toksinler farmakolojik yonleri en ¢ok
aragtirilan ve insanlar iizerinde Onemli etkilere sahip zehirlerdir (5,7,8). Akrep zehirlerinin igerdigi
toksinler; a-toksinler ve 3-toksinler olarak kategorize edilebilir. Spesifik olarak, a-toksinler, voltaj kapil
Na* kanallarinin inaktivasyonunun geciktirilmesinden sorumlu iken, [-toksinler daha fazla negatif
potansiyele sahip bu kanallarin ag¢ilmasindan sorumludur (8). Akrep zehir toksinleri organizmalar
(hiicreler ve dokular) {izerine zehirlilik etkilerine gore de tanimlarurlar. Akrep zehirleri her ne kadar
insanda zehirlenmeye sebep olsalar da ayn1 zamanda bu toksinler kontrollii kullanilarak yeni ve spesifik
etkili ilaglarin kesfedilmesi ve gelistirilmesi i¢in 6nemli bir potansiyel kaynak olarak goriilmektedir (9,10).
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Bu nedenle basta kanserle miicadelede olmak {izere bazi hastaliklarin tedavisi i¢in akrep toksinlerin
kullanim1 yeni ve olduk¢a umut verici yaklasimlardan biridir. Akrep zehirlerinde bulunan anti-kanser
peptitler (AKP'ler) temel olarak 50'nin altinda amino asite sahip kiigiik peptitlerdir. Bu peptitler,
¢ogunlukla alfa-sarmal ikincil yapiya sahip hidrofobik polipeptidlerdir. AKP'ler, kanser hiicrelerine kars:
secici yapisal ve morfolojik ¢zellik gosterebilirler (9).

Yapilan ¢alismalar, akrep zehir bilesimdeki peptidlerin sitolitik, sitotoksik aktivitelerinin bulundugu,
ayrica zehir bilesimde bulunan bazi peptidlerin de viicudun bagisiklik sistemini giiclendirmek suretiyle
etki gosterdigini gostermistir (10). Bu verilerden yola ¢ikarak bu calismada tilkemizde yaygin bir akrep
tiiri olan Mesobuthus gibbosus (Brulle, 1832)'dan elde edilen ham zehri MCF-7 meme kanseri ve A549
akciger karsinomu olmak {izere insan kanser hiicreleri ve normal fare fibroblast (L929) hiicreleri tizerine
degisik konsantrasyonlarda uygulayarak sitotoksik etkileri ve hiicre proliferasyonu iizerine etkileri
aragtirilmistir. M. gibbosus zehrinin sitotoksik, apoptotik ve antiproliferatif etkileri gosterilmeye
calisilmstir.

Gerec ve Yontemler
Arazi Calismasi, Akreplerin Toplanmasi ve Tiir Teshisi

Bu arastirmada kullamlan M. gibbosus tiirii akrepler 2016 yilinda Yozgatin Merkez Ilgesine bagh
Sarinindren koyiinde yapilan cesitli arazi calismalari sonucunda, tepelik kesimde taslarin altindan
toplanmistir. Toplamda 14 akrep toplanarak canli olarak laboratuvara getirilmistir. Akrepler, dogal
ortamlarna uygun olarak laboratuvarda hazirlanan ortamlarda ayri ayri kavanozlara yerlestirilmis ve
zehir eldesi i¢in bakimlar: yapilmistir.

Genital ve morfolojik karakterler kullanilarak akreplerin tiir teghisi Prof.Dr. Tarik Danisman (K.U. Fen
Edebiyat Fakiiltesi, Biyoloji Boliimii) tarafindan yapilmistir. Calismada kullanilan akrepler, laboratuvarda
kiiltiirii yapilan canli yem (un kurdu) ile beslenmis ve haftada bir bakimlar1 yapilmistir. Zehir sagim islemi
yapilmadan bir hafta 6nce akrepler zehir miktarlari1 azalmasin diye beslenmemistir. Akreplerin telsonuna
zehir sagim isleminde elektrik akimi uygulandig: icin telsonun bakimi oksijenli su ile yapilmistir. Bu
sekilde bakimi yapilan akrepler yasatilmis ve 15 giin sonra tekrar zehir sagimi i¢in kullanilmistir. Bu
islemler zehir miktar1 deneyler i¢in yeterli olana kadar devam etmistir.

Elektriksel Uyar1 Yontemiyle Akrep Ham Zehrinin Sagilmasi ve Protein iceriginin Belirlenmesi

Bu calismada, M. gibbosus akrep zehri elektriksel uyari (15-20 V) yontemi (11) kullanularak hazirladigimiz
Ozel diizenek (Sekil 1) ile canli akreplerden elde edilmistir. Elde edilen akrep zehri —-20 °C’de derin
dondurucuda saklandi. Hiicre uygularinda kullanilmak iizere toplanan zehir steril suda ¢oziilerek +4 oC'de
15 bin devirde 15 dakika santrifiij edildi. Bu islem sonrasinda zehir toksinlerini iceren siipernatant kism
bagka bir tiipe aktarildi. Zehir toksinlerinin ¢ogunlugu protein ve polipeptit oldugu igin elde edilen 6rnek
igerisinde bulunan protein konsantrasyonu standart bir yéntem olan Bradford Coomassie Blue yontemi
kullanilarak hesaplanmistir (12). Bunun i¢in konsantrasyonu bilinen standart referans protein olarak
Bovine Serum Albiimin’in (BSA) ¢6zeltileri kullanilmistir. Sirastyla her bir tiipe 0,5, 1, 2, 4, 6, 8 mg/ml BSA
¢Ozeltileri ve zehir drneginden 2,4 ml; 0,6 ml Bradford ayiract konularak ve 280 nm’de Spactamax Plus
marka spektrofotometre cihaziyla absorbanslari belirlendi. Referans BSA ¢0Ozeltilerinin absorbans
sonuglaryla bir kalibrasyon egrisi ¢izildi. Bu kalibrasyon egrisi kullanilarak absorbasini 6l¢tiigiimiiz zehir
Orneginin toplam protein konsantrasyonu 0,338 mg/ml olarak hesaplandi. Deneysel calismalarda
kullanilmak tizere her bir test i¢in azalan seklide diliisyon oranlarina sahip zehir 6rnegi (0,0112 mg/ml,
0,0056 mg/ml, 0,0028 mg/ml, 0,0014 mg/ml, 0,0007 mg/ml, 0,0003 mg/ml) kullanild1.
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Sekil 1. M. gibbosus akreplerinden zehir sagimi igin hazirladigimiz diizenek. Elektrotlarin iletkenligini
artirmak igin petri kab1 ig¢indeki tuzlu su ile 1slatilmis, akrepleri hareketsiz tutmak icin petri kabinin
kenarinda gentik agilarak kuyruk disarida birakilmis, pens ile kuyruk tutularak elektrik akimi verilmis ve
¢ikan zehir pipet ile toplanmustir.

Hiicre Kiiltiiri

Calismada, Kirikkale Universitesi biinyesinde bulunan Bilimsel ve Teknolojik Uygulamalar ve
Arastirmalar Merkezi (KUBTUAM) Hiicre Kiiltiir Koleksiyonuna ait A549 insan akciger kanser hiicre serisi
(ATCC® CCL-185), MCF-7 insan meme kanseri (ATCC® HTB-22) ve normal fibroblast L929 hiicre hatt1
kullanldi. Hiicrelerin {iretildigi besiyeri DMEM (Dulbecco’s Modified Eagle’s Medium) iceren siselere, L-
glutamin, %10 FCS ve %1 antibiyotik (penisilin-streptomisin) ilave edilerek hazirland: ve hiicrelerin
yerlestirildigi siseler 37°C'de %5 CO2 ile ortaminda CO2 inkiibatoriinde 48 saat siireyle inkiibe edildi.
Hiicreleri toplamak igin, hiicre kiiltiir mediyumu bosaltild: ve hiicreler tripsin-EDTA (sise basina 0,5 ml)
ile muamele edildi ve hiicreler sise yiizeyinden kaldirildi. Hiicreler daha sonra 15 ml'lik Eppendorf
tiiplerine aktarildi ve 3 dakika 1.000 rpm'de santrifiij edildi. Siipernetant bosaltild1 ve hiicreler deneysel
calismalarimizda kullanildi. Hiicre kiiltiirinde kullanilan kimyasallar (DMEM, FBS, Trypsin/EDTA
soliisyonu, Penicillin/Streptomycin) Biochrom (Merck, Germany)’den ve bunlarin disindaki hiicre kiiltiirii
malzemeleri Greiner (Austria)’den temin edilmistir.

Sitotoksisite Testi (MTT)

Zehrin hiicreler tizerine sitotoksik etkisini belirlemek icin standart 3-[4,5-dimetiltiyazol-2-il]-2,5-difenil-
tetrazolyum bromiir (MTT) testi ISO 10993-5 standartlarina uygun bir sekilde gerceklestirildi (13). Bunun
igin L929 fibroblast, A549 ve MCEF-7 kanser hiicreleri besiyeri igeren doksan alti kuyucuga sahip
mikroplakalarm her bir kuyucuga bes bin hiicre konuldu. Daha sonra hiicreleri igeren mikroplaka yirmi
dort saat inkiibasyona birakildi. Daha 6nce konsantrasyonlar1 0,0112 mg/ml, 0,0056 mg/ml, 0,0028 mg/ml,
0,0014 mg/ml, 0,0007 mg/ml, 0,0003 mg/ml olarak ayarlanmis zehir 6rnekleri hiicreler {izerine uygulanarak
tekrar inkiibe edildi. Calismada tiim testler her konsantrasyon igin iki tekrarhi olarak yapildi. Ayrica
calismada negatif kontrol grubu olarak sadece besiyeri ortami kullanilarak denem yapildi. Inkiibasyonu
tamamlanan hiicrelerin her birinin kuyucugundaki besiyeri uzaklastirildiktan sonra 50 pul MTT ¢o6zeltisi
konuldu. Inkiibatérde 37 °C’de iki saat inkiibasyondan sonra tiim kuyucuklara 100 pl izopropanol
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konularak calkalandi. Bu sekilde hazirlanan mikroplaka ELISA plaka okuyusu (ELISA Microplate
Redader, BioTek, USA) kullanilarak 570 nm’de absaorbansi Olgiildii. Elde edilen absorbans degerleri
kontrol gruplar1 baz almarak % hiicre canliliklarimi1 hesaplamada kullanildi. Tiim 6l¢timler ii¢ tekrarl
olarak yapild: ve veriler ortalama + standart hata olarak ifade edildi.

Istatistik Analiz

Calismadaki normal ve kanserli hiicrelerin test sonuglarinin % canlilik degerlerinin dagilimlarinin
normalligine Kolmogorov-Smirnov testi ile bakildiginda sirasiyla L929 ile A-549, MCEF-7 i¢in sirasiyla
p=0,019, p=0,09 ve p=0,011 oldugu goriilmiistiir. Bu veriye gore ii¢ hiicrenin % canlilik anlamlilik degerleri
p<0,05 in altinda oldugu i¢in gruplar normal dagilim gostermemektedir. Bu nedenle Mann Whitney U testi
L929, A-549 ve MCF-7 hiicrelerinin % canlilik degerlerinin farklarini ortaya koymak i¢in kullanilmistir.

Apoptozun ve Nekroz Oranlarinin Belirlenmesi

Calismada, hiicrelerin apoptoz ve nekroz indeksleri ikili boyama metodu kullanilarak belirlendi. Bu
metotta Riboniikleaz A (Sigma R-500), Hoechst (33342) ve Propidium iodide boyama kullamildi ve
cekirdegi boyama Ozelliklerine gore apoptoz ve nekroz gosterilmeye calisildi. Riboniikleaz A RNA'y1
parcalar, Hoechst (33342) boyama ise apoptotik hiicreleri belirler. Propidium iodide ise DNA’y1 ve RNA’y1
kirmiziya boyayarak ikincil olarak nekrozu belirler. Bu yontemlerden yararlanarak MCF-7, A549 ve 1.929
fibroblast hiicreleri mikroplakalara her bir kuyucuga bes bin hiicre olacak sekilde konuldu. Uygun
besiyerinde hiicreleri ieren mikroplaka inkiibatdrde yirmi dort saat siireyle inkiibe edildi. Sonra sirasiyla
her bir kuyucuga konsantrasyonu 0,0112 mg/ml, 0,0056 mg/ml, 0,0028 mg/ml, 0,0014 mg/ml, 0,0007 mg/ml,
0,0003 mg/ml olan zehir Ornekleri uygulandi. Bu sekilde tekrar inkiibsayona tabi tutuldu ve
kuyucuklardaki besi ortami atildi ve her bir kuyucuga 50 pl double staining calisma soliisyonundan ilave
edildi. Mikroplaka hig 151k almayacak sekilde kapatilip ve tekrar on bes dakika inkiibe edildi. Daha sonra
mikroplakadaki hiicreler floresan mikroskobun (Leica, Germany) DAPI filtresi kullanilarak incelendi. Bu
sekilde mikroskopta apoptoz 6zellikleri gosteren hiicreler belirlendi. Nekroza ugramis hiicreleri belirlemek
i¢in FITC kullaruld: ve hiicrelerin degerlendirmesi yapildi.

Ger¢ek Zamanli Hiicre Analizi

Hiicre proliferasyonunu belirlemek i¢in xCELLingence gercek zamanli hiicre analiz sistemi kullanuldi. Bu
cihaz elektronik mikroplakalar kullanarak empedans Ol¢limii yapan mikroelektronik biyosensor
sistemidir. Bu sayede hiicre proliferasyonunun ve morfolojisinin degisimini isaret¢i kullanmadan
saptamakta ve fizyolojik temas gerektirmeksizin ger¢ek zamanli otomatik Sl¢timler yapabilmektedir.
Yiiksek hassaslik ve dogrulukta gortintiileme yapabilmek i¢in tercih edilen bir sitemdir (14). Bu ¢alismada
xCELLingence gercek zamanli analiz sistemi, akrep zehri uygulanan hiicrelerin proliferasyonunu
belirlemede kullanildi. Denesi yapilacak olan ii¢ hiicreden her kuyucuga bes bin hiicre olacak sekilde altin
kapl e-mikroplakalara ekim yapildi. E-mikroplaka inkiibatorde 20 saat siireyle inkiibe edilirken gergek
zamanli hiicre analiz sistemine (RTCA-SP Instrument (Roche, Germany)) bagli olarak takip edildi. Siire
sonunda her kuyucuga hiicreler {izerine sirasiyla 0,0112 mg/ml, 0,0056 mg/ml, 0,0028 mg/ml, 0,0014 mg/ml,
0,0007 mg/ml, 0,0003 mg/ml konsantrasyona sahip zehir 6rnekleri ilave edildi. Sistem her bes dakika ara
ile kuyucuklardaki empedans 6l¢tii ve dlgiimler doksan alt1 saat siire ile kaydedildi. Siire bitiminde 6l¢iim
degerleri kullanilarak zaman bagli olarak hiicrelerin proliferasyonunu gosteren egriler ¢izildi.

Bulgular

MTT Testi Sonuglari

Farkli konsantrasyonlardaki zehir 6rnegi iki kanser ve de normal fibroblast hiicre hattina uygulandiktan
sonra her bir hiicrenin % canlilik oranlar1 ELISA plaka okuyucusundan elde edilen absorbans degerlerine
gore hesaplanmis ve tiim sonuglar Tablo 1’de verilmistir. Elde edilen veriler ile Mann Whitney U testi

—
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kullanilarak L.929, A-549 ve MCEF-7 hiicrelerinin zehirden etkilenmelerinin farklarini ortaya koymak igin
kullanilmigtir. Mann Whitney U testinde iki bagimsiz 6rneklem olan L929 ve A-549 icin yapilan analiz
sonucunda, L1929 (x=68,15, ss=40,54) ve A-549 (x=68,44, ss=27,86) hiicre gruplari arasinda canlilik yiizdesi
olarak istatistiksel olarak anlamli bir fark bulunamamistir (Z=-0,384, p>0,05). Hatta bu iki hiicrenin %
canlilik ortalamalarina bakildiginda bu iki hiicrenin % canlilig1 birbirine ¢ok yakin oldugu gorilmiistiir.
Aym sekilde L929 (x=68,15, ss=40,54) ve MCF-7 (x=77,43, ss=27.85) hiicre gruplarinin %canlilig1 arasinda
istatistiksel olarak anlaml bir fark bulunamamistir (Z=-0,128, p>0,05). Fakat bu iki hiicrenin % canlilik
ortalamalarma bakildiginda MCF-7'nin % canlilik ortalamasimnin L929 hiicresinin % canlilik degerinden
daha yiiksek oldugu goriilmiistiir (Tablo 2). Bu sonuglara gore, L929 hiicrelerinin % canlilik degeri A-549
“un degerine ¢ok yakin iken MCF-7 hiicrelerinin % canlilik degeri L929'un degerine gore daha yiiksek
olmasina ragmen arastirmadaki fark, istatistiksel olarak anlamli degildir.

Apoptotik Nekrotik indeks Sonuglar1

Bu calismada, apoptotik ve nekrotik indeksin hesaplanmasi double staining yontemi kullanilmugtir. Tkili
boyama sayesinde mikroplakalardaki hiicrelerden apoptotik hiicreler mikroskobun DAPI filtresinde
parlak mavi renkte, nekrotik hiicreler ise, FITC filtresinde kirmizi renkte goriintiilendi. Farkl
konsantrasyonlarda MCF-7 meme kanser hiicrelerine uygulanan zehrin drneklerine ait apoptotik nekrotik
indeks sonuglar1 Tablo 3’te verilmistir. Sonuglara bakildiginda; en fazla diliisyon oranina sahip
konsantrasyon olan 0,0003 mg/ml zehir uygulanan hiicrelerde apoptotik indeks %4,0+1,4, nekrotik indeks
ise %2,0+0,7 olarak hesapland1. Uygulanan zehir konsantrasyonu arttikca apoptotik ve nekrotik indeksinde
arttig1 agikga goriilmektedir (Tablo 3). MCF-7 hiicrelerinin tipik apoptik ve nekrotik goriintiileri Sekil 2’de
gosterildi.

Tablo 1.
Hiicrelerin % canlilik degerleri. % hiicre canlilik degerleri ortalama absorbans degerlerini gosterir.

Veriler ortalama + standart hata olarak ifade edildi.

Konsantrasyon MCEF-7 Hiicrelerinin A549 Hiicrelerinin % L929 Hiicrelerinin
(M. gibbosus zehri) % Canlilik Canlilik % Canlilik

0,0112 mg/ml 20,0+1 33,0+0,7 9,0+0,5
0,0056 mg/ml 49,4+0,7 255+1,5 19,5+0,2
0,0028 mg/ml 87,9+0,8 782+0,5 53,3+1,5
0,0014 mg/ml 91,3+1 794+1 96,8 +0,7
0,0007 mg/ml 94,5+1,4 80,0+0,5 97,4+0,8
0,0003 mg/ml 98,9 +2 83,0+0,6 101,1+2

Kontrol 100+0,1 100+0,1 100+0,1

"
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Tablo 2
Kontrol olarak kullanilan zehir uygulanmis L929 (kanserli olmayan hiicre) zehir uygulanmis MCE-7
ve A-549 (kanserli hiicreler) % canlilik degerleri parametrik olmayan Mann Whitney U testi

kullanilarak karsilagtiriimasi

L929 ile A-549 karsilastirilmasi

Sira Siralar
Gruplar N Ortalamasi Toplami U Z p
L929 (Normal) 7 7,93 55,50 21,500 -,384 ,701
A-549 Kanserli / 707 49,50
L929 ile MCF-7 karsilastirilmasi

Sira Siralar
Gruplar N Ortalamasi Toplam U Z p
L929 (Normal) 7 7,64 53,50 23,500 -,128 ,898
MCF-7 Kanserli 7 7,36 51,50

Tablo 3
Farkli konsantrasyonlarda zehir uygulanmis MCE-7 hiicrelerine ait apoptotik nekrotik indeks
degerleri. Veriler ortalama + standart hata olarak ifade edild.i.

Konsantrasyon (M. gibbosus zehri) Y%apoptoz Y%nekroz
0,0112 mg/ml 12+1 35+1
0,0056 mg/ml 12+0,5 23+0,5
0,0028 mg/ml 8+0,7 11+0,5
0,0014 mg/ml 7+1,5 8+0,6
0,0007 mg/ml 5+1 4+05
0,0003 mg/ml 4+1,4 2+0,7
Kontrol 2+0,5 00

Tablo 4
Farkl1 konsantrasyonlarda zehir uygulanmis L929 Fibroblast hiicrelerine ait apoptotik nekrotik

indeks oranlar1. Veriler ortalama + standart hata olarak ifade edildi.

M. gibbosus ham zehri Konsantrasyon %Apoptoz %Nekroz

0,0112 mg/ml 23+0,5 45+1

0,0056 mg/ml 18+0,7 37+0,5

0,0028 mg/ml 15+1 24+0,5

0,0014 mg/ml 11+2 15+1

0,0007 mg/ml 9+1 13+0,5

0,0003 mg/ml 6+0,7 51
Kontrol 1+05 0+0

"
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Tablo 5
Farkli konsantrasyonlarda zehir uygulanmig A549 hiicrelerine ait apoptotik nekrotik indeks
degerleri. Veriler ortalama + standart hata olarak ifade edild.i.

M. gibbosus ham zehri Konsantrasyon Y%apoptoz Y%nekroz
0,0112 mg/ml 15+04 25+1
0,0056 mg/ml 12+1 23+0,5
0,0028 mg/ml 8+0,6 17+0,5
0,0014 mg/ml 7+2 14+0,6
0,0007 mg/ml 6+1 13+1
0,0003 mg/ml 5+0,8 10+1
Kontrol 3+0,7 0+0

Sekil 2. ikili boyama ile MCF-7 hiicrelerinde apoptoz ve nekrozun gosterilmesi. a) 0,0112 mg/ml oraninda
M. gibbosus ham zehri uygulanan MCF-7 hiicreleri. Hoechst 33342 DAPI filtresinde goriintiilendi.
Apoptotik hiicreler okla gosterildi. b) 0,0112 mg/ml oraninda M. gibbosus ham zehri MCF-7 hiicreleri.
Propodium iodide FITC filtresinde goriintiilendi. Nekrotik hiicreler okla gosterildi. ¢) Kontrol grubu
hiicreleri.

Kanserli olmayan hiicre hatti1 L929 fibroblast hiicrelerine M. gibbosus zehri uygulandiginda yiiksek
konsantrasyonlarda (0,0112 mg/ml ve 0,0056 mg/ml) apoptotik indeksin yiiksek oldugu goriilmiistiir.
MCE-7 kanser hiicre hatti ile karsilastirildiginda normal hiicrelere de ayni sekilde toksik oldugu goriildii.
L929 fibroblast hiicrelerine ait apoptotik nekrotik indeks oranlar1 Tablo 4'te verildi. Apoptoz nekroz
goriintiileri Sekil 3'te gosterildi.

Sekil 3. Ikili boyama ile L929 fibroblast hiicrelerinde apoptoz ve nekrozun gosterilmesi. a) 0,0003 mg/ml
oraninda M. gibbosus ham zehri uygulanan 1929 hiicreleri. Hoechst 33342 DAPI filtresinde goriintiilendi.
Apoptotik hiicreler okla gosterildi. b) 0,0014 mg/ml oranunda M. gibbosus ham zehri L929 hiicreleri.
Propodium iodide FITC filtresinde goriintiilendi. Nekrotik hiicreler okla gosterildi. c¢) Kontrol grubu
hiicreleri.

Diger bir kanserli hiicre hatt1 olan A549 kanser hiicrelerine uygulanan zehir 6rneklerine ait apoptotik
nekrotik indeks sonuglarina bakildiginda; A549 hiicrelerinde en yiiksek konsantrasyonda (0,0112 mg/ml)
apoptotik indeks %15+0,4’tiir. A549 hiicrelerine ait apoptotik nekrotik indeks oranlar1 Tablo 5'te verildi.

—
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Tablodan da kolaylikla anlasilacag: {izere zehir konsantrasyon oranlar1 diistitkce % apoptoz ve nekroz
oranlarinin diistiigii goriilmektedir. A549 hiicrelerinin apoptik ve nekrotik goriintiileri Sekil 4'te gosterildi.

Sekil 4. Ikili boyama ile A549 hiicrelerinde apoptoz ve nekrozun gosterilmesi. Apoptotik hiicreler okla
gosterildi. a) 0,0028 mg/ml oraninda M. gibbosus ham zehri uygulanan A549 hiicreleri. Apoptotik
hiicreler okla gosterildi. Hoechst 33342 DAPI filtresinde goriintiilendi. b) 0,0112 mg/ml oraninda M.
gibbosus ham zehri A549 hiicreleri. Propodium iodide FITC filtresinde goriintiilendi. Nekrotik hiicreler
okla gosterildi. c) Kontrol grubu hiicreleri.

Gercek Zamanl Hiicre Analiz Sistemi ile Hiicre Proliferasyonu Sonuglar1

xCELLigence sistemi kullanilarak ii¢ farkli hiicre hatti {izerine uygulanan farkli konsantrasyonlardaki zehir
orneginin bu hiicrlerin proliferasyonu yani ¢ogalmas: iizerine etkileri incelendi. Zehir uygulamasi
hiicrelere 20. saatte yapildiktan sonra MCF-7, L929 ve A549 hiicrelerinin proliferasyonu takip edildi. MCF-
7 hiicrelerine, zehrin 0,0028 mg/ml ve 0,0014 mg/ml konsantrasyonlarmin uygulandigi hiicre
proliferasyonu 72. saate kadar devam etti. M. gibbosus ham zehri Orneklerinin 0,0056 mg/ml
konsantrasyonlarinin uygulandig: hiicrelerde de proliferasyon 60. saatten itibaren durdu (Sekil 5). En
yliksek zehir konsantrasyonunda hiicre ¢ogalmasinin inhibisyonu daha kisa siirede olmus, zehir
konsantrasyonu azaldikc¢a zehrin hiicre ¢ogalmasinin engellenme siiresinin uzadig1 anlasildi. Kontrol
grubu hiicrelerindeki hiicre proliferasyonu 76. saatten itibaren durdu.
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Sekil 5. MCF-7 hiicrelerine ait proliferasyon grafigi. MCF-7 hiicrelerine 20. saatte M. gibbosus ham zehri
ornekleri (0,0056; 0,0028 mg/ml ve 0,0014 mg/ml) uygulanmistir. Kontroller sadece besi ortamu igerir.

L929 normal fare fibroblast hiicrelerine en yiiksek zehir konsantrasyonu olan 0,0056 mg/ml oraninda zehri
ornegi uygulandiginda bu hiicrelerin 40. saate kadar ¢ogalip, bu saatten sonra ¢ogalmanin inhibe edildigi
gozlemlendi. L929 hiicresine ait proliferasyon grafigi Sekil 6’de verilmistir.

Ikinci bir kanser tiirii olan A549 kiigiik hiicreli akciger kanseri hiicrelerine de zehir uygulamug yapildiktan
sonra hiicrelerin proliferasyonun devam ettigi Sekil 7’de kolaylikla goriilmektedir. Aslinda farh
konsantrasyon ve kontrol grubundaki hiicrelerin ¢ogalma egrileri birbirine ¢ok benzer sekildedir (Sekil 7).

—
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Sekil 6. 1.929 fibroblast hiicrelerine ait proliferasyon grafigi. L929 hiicrelerine 20. saatte M. gibbosus ham
zehri 6rnekleri (0,0056; 0,0028 mg/ml ve 0,0014 mg/ml) uygulanmistir. Kontroller sadece besi ortami
igerir.
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Sekil 7. A549 hiicrelerine ait proliferasyon grafigi. A549 hiicrelerine 20. saatte M. gibbosus ham zehri
ornekleri (0,0056; 0,0028 mg/ml ve 0,0014 mg/ml) uygulanmistir. Kontroller sadece besi ortamui igerir.

Tartisma

Zehirli hayvanlar icinde yilanlardan sonra en ¢ok dikkat grup akreplerdir. Akrepler gerek avlanma gerekse
diismanlarindan korunmak igin tirettikleri zehirleri kullanmaktadirlar. Yapilan ¢alismalar, her bir akrebin
salgiladig1 zehrin igerisinde yiize yakin farkli peptit bulundugunu gostermistir. Aslinda birgok farkli akrep
tirtintin zehirleri ve icerigi konusunda ¢ok fazla net bilgi bulunmamaktadir. Ciinkii tiim akreplerin
tamaminin zehir igerigi ¢alistilmamistir. Calismaya konu olan iilkemizde sar1 akrep olarak bilinen ve
olduk¢a da yaygmn olarak bulunan M. gibbosus'un zehrin bilesimi ¢alisilmis ve zehirde bulunan
bilesenlerin molekiiler, biyokimyasal ve elektrofizyolojik karakterizasyonu cesitli arastirmacilar tarafindan
yapimustir (15, 16). Yaygin bulunan bir akrep tiirli olmasi sebebiyle iyi calisilmis bir tiirdiir. Farkh
calismalarda gen ekspresyonu ve toksinlerin genomik organizasyonunun katalogu olusturulmus (17).

Farkl: akrep tiirleri ile yapilan ¢alismalar incelendiginde, akreplerin zehrinden izole edilen baz1 peptitlerin
farkli kanser tiirii hiicreleri {izerine etkili oldugu yani akrep zehir toksinlerinin bazilarinin antikanser
ozellige sahip oldugu gozlenmistir. Bu calismalarin birinde, Leiurus quinquestriatus zehrinden 36
aminoasitten olusan bir peptit saflastirilmis ve bu toksin klorotoksin olarak adlandirilmistir. Klorotoksin
ile yapilan ¢alismalar, bu toksinin glioma kanser tedavisinde kullanilabilecegini gdstermistir. Yapilan
calismalar akrep zehrinden izole edilen klorotoksinin (CLTx) glioma hiicrelerini spesifik olarak tanidigini
ve glioma hiicrelerine spesifik olan bir klor iyon kanalini eksprese ettigini gosterilmistir (18-21).

Farkl bir akrep tiirii olan Buthus martensii Karsch'in zehri ¢alisilmis ve bu akrebin zehrinden izole edilen
toksin BmK AGAP olarak adlandirilmistir. Bu toksinin sinir hiicrelerinin zerinde bulunan sodyum
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kanalina 6zgii bir toksin oldugu belirtilmistir. Ayrica BmK AGAP toksinin apoptozisi uyarmak suretiyle
kanser hiicrelerinin proliferasyonunu engelledigi belirtilmistir (22). Ayrica baska bir ¢alismada da BmK
toksinin insan embriyonik bobrek hiicreleri ve fare miyoblast hiicreleri tizerinde apoptotik ve nekrotik
etkiye sahip olduklari belirtilmistir (23).

Mesobuthus cinsine dahil olan farkli akreplerin zehirleri incelendiginde bu cinse ait akreplerin hemen
hepsinde klorotoksin gen ailesine dahil toksinlerin bulunabilecegi ifade edilmistir (17). Yukarida da
belirtildigi gibi klorotoksin glioma hiicrelerine duyarh bir toksindir. Klorotoksin glioma hiicrelerine olan
bu hassasiyeti belirlendikten sonra bu toksinin gliomanin teshis ve tedavisi i¢in 6zel bir belirleyici olarak
kullanilabilecegi fikri olusmustur (22, 24). Bagka bir ¢alismada klorotoksin noninvasiv tarama araci olarak
kolon, 6zefagal, servikal, akciger ve cilt kanserinin belirlenmesinde kullanulabilecegi ileri siiriilmiistiir (10).

Akrep zehirlerinden sadece toksin peptitler degil daha biiyiik proteinler, enzimlerde izole edilmistir.
Bunlardan birisi Buthus martensi'nin zehrinden izole edilen BmHYA1 olarak adlandirilan hyaluronidaz
enzimidir. Insan meme kanseri hiicre hatti olan MDA-MB-231 hiicrelerinin ¢ok fazla miktarda hyaluron
icerdigi bilinen agresif bir kanser hiicresidir. Bu nedenle BmHYA1’in bu agresif meme kanseri hiicrelerini
azaltabilecegi ve anti-kanser etki gosterdigi goriilmiistiir. Burada hareketle bu akrep zehir bilesenin yan
etkisi daha az yeni threapdétiklerin olusturulmasinda kullanilabilecegi diisiiniilmektedir (10, 25).

Bagka bir akrep tiiri olan Tityus discrepans akrebinin zehrinden neopladin I ve neopladin II olarak
adlandirilan iki yeni farkli peptit tantmlanmustir. izole edilen bu yeni peptit toksinlerin insan meme kanseri
tiirti olan SKBR3 hiicrelerine etkili olabilecegi diistiniilmiis ve neopladin I ve II'nin kanser hiicrelerinde
nekroza yol a¢gmadan oldukga etkili apoptotik Ozellige sahip olduklari belirtilmistir (26). Farkli bir
calismada Heterometrus bengalensis adl1 akrep tiirtiniin zehir igeriginde, U937 ve K562 insan 16semi hiicre
hatlarimni etkileyecek ve bu kanser hiicrelerine apoptojenik etki gostererek apoptozu uyarmas: sonucunda
hiicre proliferasyonunu engelledigini gostermislerdir (27).

Bahsedilen tiim bu calismalar 1siginda c¢alismamizda M. gibbosus'un ham zehrinin sonuglarina
bakildiginda MCF-7 meme kanseri hiicre hattinda akrep zehrinin apoptozu uyararak kanser hiicrelerinin
¢ogalmasini yavaslattigl goriilmiistiir. Ancak M. gibbosus'un ham zehrinin benzer etkiyi A549 akciger
karsinomu hiicreleri tizerinde gostermedigi yani akciger kanser hiicrelerinin proliferasyonunu azaltmadigi
goriilmiistiir. Yukarida da belirtildigi gibi Mesobuthus cinsine dahil olan akreplerin hemen hepsinde
klorotoksin gen ailesine dahil toksinlerin bulunabilecegi ifade edilmistir (17). Calismamizda kullandigimiz
akrep tiirti M. gibbosus'un da Mesobuthus cinsine dahil oldugu hatirlanacak olursa bu tiiriin zehrinde de
klorotoksin bulunma ihtimalini ve dolayisiyla meme kanser hiicrelerine etkisinin olabilecegini
desteklemektedir.

Baska bir galismada M. gibbossus’'un zehrinden jelatinolitik ve sitotoksik etkiye sahip proteazlar
tanimlanmistir. Bu enzimleri igeren zehrinde insan akciger adenokarsinoma (A549) hiicre hatlarma
uygulandiginda kanser hiicrelerinin sayisin1 6nemli Olclide azalttigi rapor edilmistir (28). Ancak
calismamizda, M. gibbossus'un ham zehrinin A549 kanser hiicrelerine uygulayip hiicre cogalmasin takip
ettigimizde bu zehrin akciger kanser hiicrelerinin ¢ogalmasin ¢ok fazla azaltmadigin gordiik.

Zargan ve arkadaslari yaptiklar1 bir ¢alismada, Odontobuthus doriae akrebinin zehirde bulunan
toksinlerin MCF-7 insan meme kanseri hiicrelerine etkisini gostermistir. Bu ¢alismaya gore, akrep zehrinde
bulunan bazi toksinlerin apoptozu uyardig1 ve bu sayede kanser hiicrelerinin ¢ogalmasini durdurdugunu
belirtmistir. O. doriae akrep zehir bilesenlerinin, mitokondri depolarizasyon yoluyla apoptozu uyardig:
meme kanseri hiicrelerinin popiilasyonunu azalttigim belirtmiglerdir. Benzer sekilde O. doriae zehrinin
noroblastoma hiicrelerinde DNA sentezini dolaysiyla replikasyonu inhibe ettigi hiicreleri S-fazinda
durdugu ve bu yolla hiicreleri apoptoza yonlendirdigini belirtmislerdir (29).
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Sonuglar

Calismamizda, farkli konsantrasyonlarda M. gibbosus zehri in vitro ortamda MCF-7 meme kanseri hiicre

hattinda denedigimizde gercek zamanli elektronik algilama sistemiyle hiicrelerin doza ve zamana bagh
olarak hiicre ¢ogalmasmi inhibe ettigini gozlemledik. Ancak hiicrelerin hangi yol ya da mekanizma ile
prolifersyonun azaldigii belirleyemedik. Ancak mevcut literatiir bilgisi 15181nda zehir bilesimindeki
klorotoksin benzeri toksinlerin hiicrelerde apoptozu indiikledigi ve bunun sonucunda da hiicre

proliferasyonun azaldig diisiintilmiistiir.

Etik Kurul Onayr: Hiicre hatti ¢calismasi oldugu icin etik kurul onay1 alinmamustir.

Bilgilendirilmis Onam: Hiicre hatti1 calismasi yapilmistir.

Cikar Catismasi: Yazarlar gikar ¢atismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.

Tesekkiir: Calismamizda, istatistiksel analizleri yaparak verdigi katki ve destek icin Dr. Miizeyyen
Ozhavzal'ya (Kirikkale Universitesi, Fatma Senses Sosyal Bilimler Meslek Yiiksekokulu) tegekkiir ederiz.
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Amag: Bu aragtirmanin amaci, kronik hastalig1 olan bireylerin el yikama aligkanliklarinin belirlenmesidir.

Gereg ve Yontemler: Arastirmanin drneklemini 210 kronik hastalig olan birey olusturdu. Aragtirma Ocak- Mart 2019 tarihleri arasinda bir devlet
hastanesindeki dahiliye servisinde yirtitiildii. Aragtirma verileri “Hasta Tanutim Formu” ve “El Yikama Aligkanliklar1 Skoru” kullanilarak toplandi.
Verilerin degerlendirilmesinde say1 ve yiizde dagilimlari, ortalama ve standart sapmalar ki-kare testi kullanildi.

Bulgular: Aragtirmaya katilanlarin yas ortalamasi 63,07+14,40 y1l, %52,4'li kadindir. Arastirmaya katilan bireylerin %72,4’ii tuvaletten sonra ellerini
“daima” yikadigini belirtti. “Insanlarla tokalagtiktan sonra ellerini yikama” durumuna katilimeilarin verdikleri cevaplarin %28,6’smin “higbir zaman”,
%14,3’tintin “daima” oldugu saptandi. Arastirmaya katilan bireylerin cinsiyeti ve mesleklerine gore “Hayvanlara dokunduktan sonra el yikama”,
“Bebeklerin bezi degisimi sonrasi ellerini yikama” ve “Ev temizligi yaptiktan sonra ellerini ytkama” durumlari arasindan fark bulundu. Ayrica,

"o wou

katilmcilarin primer tanilarina gore “yatmadan 6nce ellerini yikama”, “hayvanlara dokunduktan sonra ellerini yikama”, “sabah kalkinca ellerini
yikama”, “Ev temizligi yaptiktan sonra ellerini yikama”, “Bulagik yikadiktan sonra ellerini yikama” sikliklar1 arasinda anlaml fark bulundu.

Sonug: Aragtirmaya katilan bireylerin biiyiik ¢cogunlugunun tuvaletten sonra ellerini yikadiklari, diyabeti olan bireylerin yatmadan 6nce, hayvanlara
dokunduktan sonra, sabah kalkinca ve ev temizligi yaptiktan sonra ellerini ytkama aliskanliklarinin hipertansiyon, artrit, kalp yetmezligi ve koroner
arter hastalig1 olan bireylere gore daha iyi oldugu goriildii. Aragstirmaya katilan kronik hastalig1 olan bireylerin insanlarla temas: sonrasindaki el
yikama aligkanliklart yetersizdi. Buna gore, COVID-19 pandemisinden 6énce yapilan bu aragtirmanin  tekrarlanmasi 6nerilmektedir.

Anahtar Kelimeler: Kronik, Hastalik, El Yikama

&

Abstract

Objective: The aim of this study is to determine the hand washing habits of individuals with chronic diseases.

Materials and Methods: The sample of the study consisted of 210 individuals with chronic diseases. The research was carried out in the internal
medicine service of a state hospital between January and March 2019. Research data were collected using “Patient Information Form” and
“Handwashing Habits Score”. Number and percentage distributions, mean and standard deviation chi-square test were used to evaluate the data.
Results: The mean age of the participants in the study was 63.07+14.40 years, 52.4% of them were women. 72.4% of the individuals participating in the
study stated that they "always" wash their hands after using the toilet. It was determined that 28.6% of the participants gave "never" and 14.3% "always"
in the answers given to the situation of "washing your hands after shaking hands with people". According to the gender and occupation of the
individuals participating in the research, a difference was found between “Washing hands after touching animals”, “Washing hands after changing
diapers” and “Washing hands after cleaning the house”. In addition, according to the primary diagnosis of the participants, a significant difference

"on

was found between the frequencies of "washing your hands before going to bed", "washing your hands after touching animals", "washing your hands
when you get up in the morning", "washing your hands after cleaning the house", "washing your hands after washing the dishes".

Conclusion: It was seen that the majority of individuals who participated in the study washed their hands after using the toilet, and individuals with
diabetes had better habits of washing their hands before going to bed, after touching animals, after waking up in the morning and after cleaning the
house, compared to individuals with hypertension, arthritis, heart failure and coronary artery disease. The hand washing habits of individuals with
chronic diseases participating in the study after contact with people were insufficient. Accordingly, it is recommended to repeat this research, which
was conducted before the COVID-19 pandemic.
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Kronik Hastahiy Olan Bireylerin El Yikama Aligkanhklarinin Belirlenmesi

Giris

Kronik hastaliklar, bir yildan fazla siiregelen, devaml tibbi destek saglanmasi gereken, bireylerin giinliik
yasam aktivitelerinin kisitlanmasina neden olan hastaliklardir. Kronik hastaliklar, Diinya oliim
nedenlerinin basinda yer almaktadirlar. Ayrica, saglik bakim maliyetlerinin artmasinda énemli role
sahiptirler (1,2). Onemli saglik sorunlarindan biri olan kronik hastaliklarin, 2008 yilinda gerceklesen
Oltiimlerin (57 milyon) %63’tinden ve 2012" de gergeklesen oliimlerin (56 milyon) % 68’inden sorumlu
oldugu bildirilmektedir (3). Diinya Saglik Orgiitii'niin Tiirkiye verilerine gore, Tiirkiye'de de, tiim
oliimlerin % 88’inin ve erken oliimlerin %17’sinin kronik hastaliklara bagli oldugu belirtilmektedir (4).

Kronik hastali1 olan bireyler gerek siiregelen hastaliklarinin olmasi gerek de hastalarin siirekli hastane
ortaminda bulunmamalar1 nedeniyle hastalik yonetiminden kendileri sorumludurlar (1). Kronik
hastaliklarin yonetiminde genellikle tibbi saglik problemlerinin ve akut gelisen durumlarin yénetimine
onem verilmektedir. Ancak, kronik hastalig1 olan bireylerin hastaneye yatis oranlarimi arttiran énemli
faktorlerden birisi de enfeksiyonlardir. Kronik hastalig1 olan bireylerde enfeksiyon hastaliklari riski artis
gostermektedir. Ornegin diyabetli bireylerde pnémoni riski %30 ile %50 oraninda artis gostermektedir.
Enfeksiyonlar, sadece yatis oranini arttirmakla kalmayip hastanede yatis siiresini de arttirmaktadir.
Bilindigi gibi enfeksiyonlarin gelismesinin 6nlenmesinde en ucuz ve etkili yontem el hijyenidir (5).

El hijyeni, mikroorganizmalarin ellerden uzaklastirilmasi ve bu mikroplarin baska bireylere
bulastirilmasini dnleyen en etkili, basit ve ucuz yontemdir. Is yerlerinde, saglik kuruluslarinda, evlerde her
tiirlit enfeksiyon hastaliginin onlenmesinde onemlidir (6). Enfeksiyon hastalifi riski o6zellikle kronik
hastaliklar1 olan bireylerde ¢ok fazladir ve gelismekte olan tilkelerin saglk sistemleri bu durumda hem
kronik hastalik hem de enfeksiyon hastalig: ile miicadele etmek zorunda kalabilmektedir (5). Weber ve
arkadaslarinin (2012), yaptiklar: bir arastirmada, solunum yoluyla bulasan enfeksiyon hastaliklar: riskinin
el yikama yontemiyle %20’den fazla azaltilabilecegini gosterilmis olup, uygun el hijyeni saglanirsa
enfeksiyon hastaliklarinin azalabilecegi belirtilmektedir (7).

El yikamanun etkili olmasi sadece ¢ok sik el yikama ile degil ayni zamanda dogru zamanda ve dogru sekilde
uygulanmasma baghdir. El yikama aliskanliklarinin bireyden bireye degisiklik gosterdigi
unutulmamalidir (6). Yapilan bir¢ok arastirma saglik personellerinin el yikama aliskanliklarini
degerlendirmekte ve saglik personellerinin elleri ile enfeksiyonlari hizli yayildiklar1 bildirilmektedir.
Ancak, hastalar da saglik personeli kadar enfeksiyon hastaliklarin yayilmasinda etkili olmaktadir (8).

Literatiirde, kronik hastaligi olan bireylerin el hijyeni aliskanliklarin1 belirleyen arastirmalara
rastlanmamuistir. Bu baglamda, arastirma sonugclarinin literatiire 6nemli katki saglayacag1 ve hastalarda
gelisebilecek enfeksiyonlari dnlemenin en etkili yollarindan birinin hastanin elleri olduguna dikkatin
cekilecegi diistiniilmektedir.

Bu baglamda asagidaki sorulara yarnt aranacaktir.

* Kronik hastalig1 olan bireylerde el yikama aliskanliklar1 nasildir?

¢ Kronik hastalig1 olan bireylerin sosyo-demografik 6zelliklerine gore el yikama aligskanliklari arasinda
fark var midir?

Gereg ve Yontemler

Arastirmanin Amac ve Tipi

Kronik hastalig1 olan bireylerde el yikama aligkanliklarinin belirlenmesi amaciyla yiiriitiilen bu arastirma
tanumlayici ve kesitsel tiptedir.

Arastirmanin Evreni, Orneklemi ve Zamani
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Aragtirmanin evrenini, bir devlet hastanesine tedavi almak icin gelen; diyabet, hipertansiyon, artrit, kalp
yetersizligi, koroner arter hastalif1 veya akut koroner sendrom hikayesi bulunan hastalar dahil edildi.
Arastirmanin Ornekleminin belirlenmesinde herhangi bir 6rnekleme yontemi kullanilmadi. Arastirma
Orneklemi, arastirmaya dahil edilme Olgiitlerine uyan ve Ocak-Mart 2019 tarihlerinde dahiliye servisinde
yatarak tedavi goren 210 hastadan olustu.

Aragtirmaya Dahil Olma Kriterleri
* 18 yas ve tizeri olan,

¢ 1 y1l ve daha fazla siiredir hipertansiyonu ve/veya diyabet ve/veya artrit ve/veya kalp yetersizligi ve/veya
koroner arter hastalig1 ve/veya akut koroner sendrom hikayesi olan,

* Isitme, algilama, gérme ve herhangi bir fiziksel engellilik durumu olmayan,

¢ Mental olarak yeterli olan,

¢ Dil problemi olmayan,

* Calismaya katilmay1 goniillii olarak kabul eden bireyler

Veri Toplama Araglar

Veriler, “Hasta Tanitim Formu” ve “El Yikama Aliskanliklar1 Skoru” ile toplandi.

Hasta Tanitim Formu Formu: Arastirmacilar tarafindan literatiir taranarak olusturulan form, yas, cinsiyet,
egitim durumu, medeni durum, ¢alisma durumu, gelir durumu, saghg algilama durumu, kronik hastalik
durumu gibi sorulardan olusmaktadir (5,6,8).

El Yikama Aliskanliklar: Skoru: T.C. Saglik Bakanlig Saghigin Gelistirilmesi Genel Miidiirliigii Tarafindan
Tiirkiye El Yikama Arastirmasi’'nda kullanilmak iizere olusturulmus 22 maddeli soru formunun kullanimi
i¢in Dr. Hakan Tiiziin’den internet yolu ile izin alind1. 5'1i likert tipinde hazirlanan soru formunun yanitlar:
puanlanirken, “hi¢bir zaman” 0, “nadiren” 1, “bazen” 2, “¢ogu zaman” 3, “her zaman” 4 olarak
puanlandirilmaktadir (9).

Verilerin Toplanmasi

Aragtirma verileri yiiz yiize goriisme teknigi kullanilarak toplandi. Arastirmaci tarafindan hastalara anket
sorular1 yoneltilip sorular1 yanitlamasi beklendi. Verilerin toplanmasi 10- 15 dakikada tamamland.

Arastirmanin Etik Yonii

Arastirma &ncesinde T.C. Manisa Celal Bayar Universitesi Saghk Bilimleri Etik Kurulu'ndan (01/08/2018-
20.478.486) etik kurul onayi, Manisa Merkezefendi Devlet Hastanesi'nden (2/11/2018/54988) kurum izni
alindi. Arastirmaya baslanmadan 6nce ¢alismanin konusu ve amaci, yapilacak uygulamalar, ¢alismaya
katilmanin olas1 yararlari hakkinda hastalara agiklama yapilarak hastalardan yazili/sézlii onam alindi. Yan
(BIAS) tutmay1 engellemek amaciyla anlasilamayan sorular ikinci kez okundu, ancak orneklerle
yonlendirme yapilmadi. Arastirma, Helsinki Bildirgesi ilkeleri ile uyum iginde yiiriitildii.

Verilerin Analizi

Arastirma verileri SPSS (Statistical Package for Social Science) paket programiile degerlendirildi. Verilerin
normal dagilima uygunlugu Kolmogorov Smirnov testi, homojen dagilip dagilmadig: ise varyanslarin
homojenligi testi ile belirlendi. Veriler, yiizdelik, say1 ile sunuldu. Verilerin istatistiksel
degerlendirilmesindeki kare testi kullanilda.

—
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Bulgular

Kronik hastalig1 olan bireylerin yas ortalamalar1 63,07+14,40"tir. Arastirma katilan bireylerin %52,4'{1 kadin,

”

%42,9'i ev hanimi, %85,7’si evliydi. Katilimcilarin %38,1'i saglik durumunu gelen olarak “iyi” olarak

degerlendirmekte olup, %19,1'i sigara, %4,8’i alkol kullanmaktayd1 (Tablo 1).

Arastirmaya katilan bireylerin %49,5'i yemeklerden 6nce, %59,5’i yemeklerden sonra, %41,4'ii tuvaletten
once, %72,4'1 tuvaletten sonra, %50,5 hayvanlara dokunduktan sonra ve sabah kalkinca, %61’i bebek bezi
degistirdikten sonra, %48,6’s1 herhangi bir sey yemeden 6nce, %67’si ellerini kirli gordiigii zaman, %51’i
yemek hazirlamadan once ellerini “daima” yikadigini belirtti. Arastirmaya katilanlarin %28,6’s1 “hicbir
zaman”, %28,1’'i “nadiren”, %16,2’si “bazen”, %12,9u “¢ogu zaman”, %14,3'i “daima” insanlarda
tokalastiktan sonra ellerini yikadigini soyledi. Katilanlarin %31,9'u “hi¢bir zaman”, %14,8’i “nadiren”,
%10,51 “bazen”, %16,2’si “cogu zaman”, %26,7’si “daima” insanlarda tokalastiktan sonra ellerini
yikadigim soyledi (Tablo 2).

Arastirmaya katilan bireylerin cinsiyeti ve mesleklerine gore “Hayvanlara dokunduktan sonra el yitkama”,
“Bebeklerin bezi degisimi sonrasi ellerini yikama” ve “Ev temizligi yaptiktan sonra ellerini yikama”
durumlar arasindan fark bulundu. Ayrica, katilimecilarin mesleklerine gore “Ellerini kirli gordiigii zaman

7

ellerini yikama”, “ ¢oplere dokunduktan sonra ellerini yikama”, “Hasta insana dokunmadan &nce ellerini
7 ‘"

yikama”, “hasta insana dokunduktan sonra ellerini yikama” ve “saglarma dokunduktan sonra ellerini
yikama” sikliklar1 arasinda fark oldugu belirlendi (Tablo 3).

voou

Aragtirmaya katilan bireylerin primer tanilarina gore “yatmadan once ellerini yikama”, “hayvanlara
dokunduktan sonra ellerini yikama”, “sabah kalkinca ellerini yitkama”, “Ev temizligi yaptiktan sonra
ellerini yitkama”, “Bulasik yikadiktan sonra ellerini yikama” sikliklari arasinda anlamli fark bulundu

(Tablo 4).

Tartisma

Bu arastirmada kronik hastaligi olan bireylerin el yikama aliskanliklari incelendi. Literatiirde, kronik
hastali1 olan bireylerin el yikama aliskanliklarini inceleyen arastirmalara rastlanmadi. Arastirma bulgulari
benzer arastirma sonuglar: ile tartisildi. Arastirmaya katilanlarin yas ortalamasi 63,07+14,40 yil ve
yarisindan fazlasi (%52,4) kadindir. Katilimcilart %42,9'u ev hanimi ve biiyiik cogunlugu (%85,7) evlidir.
Sosya-demografik 6zellikler literatiir (9,10) ile paraleldir.

Arastirmaya katilan bireylerin “daima” ellerini yikadiklarini belirttikleri durumlar, siklik sirasina gore
“tuvaletten sonra ellerini yikama (%72,9), “burnunu temizledikten sonra ellerini yikama (%68,1)” ve
“ellerini kirli gordiigii zaman ellerini yikama (%67,1)” idi. Bu arastirma sonuglarina benzer sekilde, Tiiziin
ve arkadaslarmin (2015) toplum temelli olarak gergeklestirdikleri arastirmada Tiirkiye genelinde daima
ellerin yikandig1 belirtilen durumlar icinde siklik sirasina gore ilk sirada tuvaletten sonra (%91,1) ellerini
yikama” yer aldigr bulunmustur (9). Jeong ve arkadaslariin (2007) yaptiklar: bir arastirmada da, Kore
toplumunun %79 unun tuvaletten sonra ellerini daima yikadiklar1 belirlenmistir (11). Ray ve
arkadaslarinin (2010) yaptiklar bir arastirmada ise Banglades’'te el yikama siklig1 iki farkli bolge igin
tuvaletten sonra %99-98 olarak saptanmuistir (12). Kenya’'da bes yas alt1 ¢ocugu olan annelerde yapilan bir
calismada annelerin %62’sinin tuvaletten sonra ellerini yikadiklari saptanmistir (13). Irmak (2015)'in
hastanede yatan hastalarda yaptiklar1 arastirmada, arastirmaya katilan hastalarin %94,8’i tuvaletten sonra
ellerini yikadiklar1 bulunmustur (14). Park (2021) yaptiklar1 arastirmada, arastirmaya katilanlar1 %63,2’si
tuvaletten sonra “daima” ellerini yikadigini belirtmistir (10). Ugurlu ve arkadaslarinin (2020) Covid-19
pandemisi sirasinda toplumsal kokenli olarak gergeklestirdikleri arastirmada, katihmcilarinin en fazla
(%98,6) tuvaletten ciktiktan sonra ellerini yikadiklar1 belirlemislerdir (15). Buna gore, bireylerin ellerinin
en sik tuvalet sonras: kirli hissettikleri ve yikama davranisina yonlendikleri sdylenebilir. Bu durumun,
toplumun her kesimini ilgilendiren bir sorun oldugu, diger el yikama aligkanliklarinin da kazandirilmasi
gerektigini diisiindiirmektedir.
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Arastirmaya katilanlarin “insanlarla tokalastiktan sonra ellerini yikama” durumuna katilimcilarin
verdikleri cevaplarda %28,6’sinin “hi¢bir zaman”, %28,1’inin “nadiren”, %16,2’sinin “bazen”, %12,9"unun
“cogu zaman” ve %14,3’tiniin “daima” dedigi belirlendi. Ayrica, katilimcilarin “hasta insana dokunmadan
once” ve “hasta insana dokunduktan sonra” ellerini yikamaya sirasiyla %38,1 ve %66,2 oraninda “daima”
yanitin1 verdigi bulundu. Bu arastirma sonuglari, Tiiziin ve arkadaslarinin yaptiklar1 arastirmanin
sonuglari (9) ile paraleldir. Buna gore, arastirmaya katilan kronik hastaligi olan bireylerin insanlarla temas:
sonrasi ve hasta insanlara dokunmadan 6nce ve sonrasindaki el yikama aliskanliklarinin yetersiz oldugu
sOylenebilir. Oysaki enfeksiyonlarin olusmasindaki en 6nemli kaynaklardan birisi hastalarin elleridir.
Ciinkii eller bir¢cok mikroorganizmanin viicuda tasmmmasinda en temel aractir. El hijyeni de bu
mikroorganizmalar1 uzaklastirmak igin ilk adimdir (16). Nitekim, enfeksiyonlara korunma konusunda
elleri yikamanin Onemini COVID-19 siirecinde daha da iyi anlasilmistir (17). Ozellikle, diyabet,
hipertansiyon, koroner kalp hastalig1 gibi kronik hastaliklari olan bireylerde Covid- 19’a baglh oliim
oranlariin daha fazla oldugu belirtilmistir. Dolayis: ile bu enfeksiyon hastaligindan korunmak igin
yapilmasi gereken en 6nemli uygulamalardan birisinin el hijyeni oldugu vurgulanmaktadir (17, 18). Ancak,
COVID-19 pandemisi sirasinda toplumsal temelli olarak gerceklestirilen bir aragtirmada (15), aragtirmaya
katilanlarin %37’sinin insanlarla tokalastiktan sonra, %60,7’sinin hasta insana dokunmadan 6nce, % 87,2’si
hasta insanlara dokunduktan sonra “her zaman” ellerini yikadiklarini belirtmislerdir. Pandemi déneminde
yapilan arastirmanin sonuglari, pandemi 6ncesi dénemde yapilan bu arastirmanin sonuglarina gore daha
iyi olmasina ragmen, sonuglarin iyilestirilmesi gerekmektedir. Arastirma sonuglar:1 arasindaki bu farkin,
Covid-19 pandemisi boyunca hastaliktan korunmak igin kisisel korunma uygulamalarma (El yikama,
sosyal mesafeyi koruma, maske takma) yonelik toplumsal egitimlerin diizenlenmesinden kaynakladig:
distintilmektedir.

Arastirmaya katilan kronik hastali§i olan bireylerden “hayvanlar dokunduktan sonra el yikama”,
“Bebeklerin bezi degisimi sonras: ellerini yikama” ve “Ev temizligi yaptiktan sonra ellerini yikama”
ifadelerine “cogu zaman ve daima” yamiti veren kadinlarin oram erkeklere gore daha fazladir. Bu
durumun, arastirmaya katilan bireylerin ¢ogunlugunun kadin olmasi, ev hanimi olmasi ve toplumsal
olarak bebek bakiminin ve ev iglerinin anneye atfedilmesinden kaynakladig: diistiniilmektedir.

Kronik hastaliklar1 olan bireylerin hastaneye yatmasma neden olan en 6nemli nedenlerinden birisi
enfeksiyonlardir. Enfeksiyonlardan korunmanin en basit yolu ise uygun hijyenin saglanmasidir (5).
Arastirmaya katilan bireylerin %31’inin diyabet, %23,3"tiniin hipertansiyon %15,7’sinin artrit, %15,2’sinin
kalp yetmezligi ve %14,8'inin koroner arter hastas: oldugu, diyabetli birey oranin daha fazla oldugu
goriildii. Diyabetli hastalar enfeksiyonlara yatkindirlar. Bundan dolayi, diyabet egitim polikliniklerinde,
diyabet hastalarina ve yakinlarina el yikamanin 6nemi anlatilmakta ve Ogretilmektedir (18, 19). Bu
arastirmaya katilan kronik hastaligi olan bireylerden “yatmadan once ellerini yikama”, “hayvanlara
dokunduktan sonra ellerini yikama”, “sabah kalkinca ellerini yikama”, “ev temizligi yaptiktan sonra
ellerini yikama” ve “bulasik yikadiktan sonra ellerini yikama” ifadelerine ¢ogu zaman ve daima” yamniti
veren diyabeti olan bireylerin orani diger hastaliklar1 olan bireylerden daha fazla oldugu goriildii. Bu
durum, diyabetli bireylerin diizenli olarak diyabet egitim polikliniklerine gelip, diyabet hemsgiresi
tarafindan takip edilmesi ve bu takiplerde hasta egitiminin gerceklestirilmesinden kaynaklaniyor olabilir.

Sonugclar

Kronik hastalig1 olan bireylerden “daima” ellerini yikadig1 belirtilen durumlar: siklik sirasina gore ilk
sirada “tuvaletten sonra ellerini yikama gelmekteydi. Arastirmaya katilanlarin “insanlarla tokalastiktan
sonra ellerini yikama” durumuna katihmcilarin verdikleri cevaplarin %28,6’smin “hicbir zaman” ve
%14,3"tinlin “daima” oldugu belirlendi. Ayrica, katilimcilarin “hasta insana dokunmadan 6nce” ve “hasta
insana dokunduktan sonra” ellerini yikamaya sirasiyla %38,1 ve %66,2 oraninda “daima” yanitim
verdikleri saptandi. Buna gore, arastirmaya katilan bireylerin diger bireyler ile temas durumundaki el
yikama davranuslari yetersizdi. Diyabeti olan bireylerin “yatmadan 6nce ellerini yikama”, “hayvanlara
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dokunduktan sonra ellerini yikama”, “sabah kalkinca ellerini yikama”, “ev temizligi yaptiktan sonra
ellerini yikama” ve “bulasik yikadiktan sonra ellerini yikama” aligkanliklar1 hipertansiyonu, artriti, kalp
yetmezligi ve koroner arter hastalig1 olan bireylere gore daha iyiydi. Buna gore, pandemi 6ncesinde yapilan
bu arastirmanin tekrarlanmasi, kronik hastalig1 olan bireylerde el yikama aligkanliklarini degerlendiren
arastirmalarin arttirilmasi 6nerilmektedir.

Etik Kurul Onami: Arastirma Oncesinde T.C. Manisa Celal Bayar Universitesi Saglik Bilimleri Etik
Kurulu’'ndan (01/08/2018-20.478.486) etik kurul onayi, Manisa Merkezefendi Devlet Hastanesi'nden
(2/11/2018/54988) kurum izni alindu.

Bilgilendirilmis Onam: Katilimcilardan yazili onam alinmustir.
Cikar Catismasi: Yazarlar gikar ¢atismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.
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Tablo 1
Kronik Hastalig1 Olan Bireylerin Tanitic1 Ozelliklerinin Dagilimlari (n=210)

X * XX Min-max.
Yas (y1l) 63,07+14,40 21-86

n %
Cinsiyet Kadin 110 52,4
Erkek 100 47,6

Meslek Memur 5 2,4
Esnaf 9 4,3

Isci 9 4,3
Emekli 83 39,5
Ev Hanimi 90 42,9

Diger 14 6,6
Medeni durum Evli 180 85,7
Bekar 30 14,3
Ogrenim durumu Okur-yazar degil 23 10,9
Okur-yazar 31 14,8
Tlkogretim 115 54,8

Ortaogrenim 16 7,6

Lise 15 7,1

Lisans 5 2,4

Lisans uisti 5 2,4
Aylik gelir durumu Gelir giderden az 75 35,7
Gelir gidere esit 120 57,2

Gelir giderden fazla 15 7,1

Saglig1 algilama durumu Kot 36 17,1
Orta 68 32,4

fyi 80 38,1
Cok iyi 26 12,4

Sigara kullanma durumu Evet 40 19,1
Hayir 170 80,9

Alkol kullanma durumu Evet 10 4,8
Hayir 200 95,2
Primer tam Diabetes Mellitus 65 31,0
Hipertansiyon 49 23,3
Artrit 33 15,7
Kalp Yetersizligi 32 15,2
Koroner Arter Hastalig1 31 14,8

X %88 Min-Max.
Primer tani stiresi 10,11+8,25 1-40

n:say1, %:yiizde, x+ss: ortalalatstandart sapma, Min: minimum, Max: Maksimum
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Tablo 2

Kronik Hastalig1 Olan Bireylerin El Yikama Durumlarimin Incelenmesi (n=210)

Maddeler Hi¢bir zaman Nadiren Bazen Cogu zaman Daima

n % n % n % n % n %

1.  Yemeklerden 6nce ellerimi yikarim. 13 6,2 12 5,7 18 8,6 63 30 104 49,5
2.  Yemeklerden sonra ellerimi yikarim. 3 1,4 1 0,5 13 6,2 68 32,4 125 59,5
3. Tuvaletten 6nce ellerimi yikarim. 39 18,6 24 11,4 21 10 39 18,6 87 114
4. Tuvaletten sonra ellerimi yikarim. 1 0,5 2 1 5 2,4 50 23,8 152 72,4
5. Disardan eve gelince ellerimi yikarim. 18 8,6 26 12,4 31 14,8 50 23,8 85 40,5
6. Insanlarla tokalastiktan sonra ellerimi yikarim. 60 28,6 59 28,1 34 16,2 27 12,9 30 14,3
7. Yatmadan Once ellerimi yikarim. 67 31,9 31 14,8 22 10,5 34 16,2 56 26,7
8. Hayvanlara dokunduktan sonra ellerimi yikarim. 14 6,7 16 7,6 22 10,5 52 24,8 106 50,5
9. Sabah kalkinca ellerimi yikarim. 29 13,8 21 10 23 11 31 14,8 106 50,5
10. Bebeklerin bezi degisimi sonrasi ellerimi yikarim. 11 5,2 5 2,4 18 8,6 48 22,9 128 61
11. Herhangi bir sey yemeden 6nce yikarim. 17 8,1 21 10 31 148 39 18,6 102 48,6
12. Ellerimi kirli gordiigiim zaman ellerimi yikarim. 1 0,5 3 14 12 5,7 53 25,2 141 67,1
13. Yemek hazirlamadan &nce ellerimi yikarim. 17 8,1 22 10,5 20 9,5 44 21 107 51
14. Para alisverisinden sonra ellerimi yikarim. 37 17,6 35 16,7 41 19,5 34 16,2 63 30
15. Burnumu temizledikten sonra ellerimi yikarim. 3 1,4 5 2,4 12 5,7 47 22,4 143 68,1
16. Coplere dokunduktan sonra ellerimi yikarim. 5 2,4 6 2,9 15 7,1 45 21,4 139 66,2
17. Hasta insana dokunmadan 6nce ellerimi yikarim. 30 14,3 31 14,8 32 15,2 37 17,6 80 38,1
18. Hasta insana dokunduktan sonra ellerimi yikarim. 22 10,5 22 10,5 24 11,4 42 20 100 47,6
19. Saglarimi taradiktan sonra ellerimi yikarim. 75 35,7 23 11 26 12,4 23 11 63 30
20. Ev temizligi yaptiktan sonra ellerimi yikarim. 36 17,1 22 10,5 26 12,4 36 17,1 90 42,9
21. Bulasik yikadiktan sonra ellerimi yikarim. 36 17,1 26 12,4 35 11,9 40 19 83 39,5
22. Camasir yikadiktan sonra ellerimi yikarim. 38 18,1 25 11,9 20 9,5 42 20 85 40,5
23. Ellerimi yikadiktan sonra kurularim. 4 1,9 1 0,5 12 5,7 54 25,7 139 66,2

n:sayi, %: yiizde

LI INRBISfaty|  https://dergipark.org.tr/tr/pub/abantmedj

———

40



Kronik Hastah Olan Bireylerin El Yikama Aligkanliklarinin Belirlenmesi

Tablo 3

Kronik Hastalig1 Olan Bireylerin Cinsiyet ve Mesleklerine Gore El Yikama Durumlarmin Karsilagtirilmasi (n=210)

Maddeler Uygulama siklig1 Kadin Erkek Emekli Ev Hanim1 Diger
(n=110 (n=100) (n=83) (n=90) (n=37)

MDS8. Hayvanlara dokunduktan sonra Hig¢bir zaman, Nadiren, Bazen 20 32 28 14 10

ellerimi yikarim. Cogu Zaman, Bazen 90 68 55 76 27
x*/p 6.142/0.02 7,783 /0,02

MD10. Bebeklerin bezi degisimi sonrasi Hicbir zaman, Nadiren, Bazen 11 23 19 8 7

ellerimi yikarim. Cogu Zaman, Bazen 99 77 64 82 20
x*/p 7,175 /0,01 6,486 /0,039

MD12. Ellerimi kirli gordiigiim zaman Hicbir zaman, Nadiren, Bazen 5 11 6 5 5

ellerimi yikarim. Cogu Zaman, Bazen 105 89 74 88 32
x*/p 3,394 /0,07 6,777 / 0,034

MD16. Coplere dokunduktan sonra Hi¢bir zaman, Nadiren, Bazen 9 17 14 5 7

ellerimi yikarim. Cogu Zaman, Bazen 101 83 67 87 30
X2/ p 4,177 /0,06 11,888 /0,003

MD17. Hasta insana dokunmadan 6nce Hi¢bir zaman, Nadiren, Bazen 45 48 48 28 17

ellerimi yikarim. Cogu Zaman, Bazen 65 52 35 62 20
x*/p 1,641/0,2 12, 545 /0,002

MD18. Hasta insana dokunduktan sonra Hicbir zaman, Nadiren, Bazen 30 38 39 18 11

ellerimi yikarim. Cogu Zaman, Bazen 80 8 44 72 26
x*/p 3,432 /0,08 14, 508 / 0,001

MD19. Saclarimi taradiktan sonra ellerimi Hic¢bir zaman, Nadiren, Bazen 60 64 57 45 22

yikarim. Cogu Zaman, Bazen 50 36 26 45 15
x*/p 2,085 /0,2 6,230/ 0,044

MD20. Ev temizligi yaptiktan sonra Higbir zaman, Nadiren, Bazen 37 47 39 25 20

ellerimi yikarim. Cogu Zaman, Bazen 73 53 44 65 17
x*/p 4,850/0,03 10,336 / 0,006

n:say1, X% ki-kare, p<0,05 anlamlilik
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Tablo 4
Kronik Hastalig1 Olan Bireylerin Primer Hastaliklarina Gore El Yikama Durumlarinin Karsilastirilmas: (n=210)
Maddeler Uygulama siklig: DM HT Artrit KY KAH
(n=65) (n=49) (n=33) (n=32) (n=31)
MDY7. Yatmadan Once ellerimi Hic¢bir zaman, Nadiren, Bazen 38 22 15 22 23
yikarmm. Cogu Zaman, Bazen 27 27 18 10 8
x2/p 10,328 / 0,035
MDS8. Hayvanlara dokunduktan Hic¢bir zaman, Nadiren, Bazen 13 6 5 13 16
sonra ellerimi yikarim. Cogu Zaman, Bazen 52 43 28 19 15
x2/p 24,061 /0,001
MD9. Sabah kalkinca ellerimi Hicbir zaman, Nadiren, Bazen 17 9 9 17 21
yikarim. Cogu Zaman, Bazen 48 40 24 15 10
x2/p 28,374 /0,001
MD20. Ev temizligi yaptiktan Hicbir zaman, Nadiren, Bazen 24 11 14 20 15
sonra ellerimi yikarim. Cogu Zaman, Bazen 41 38 19 12 16
X2/ p 14,285 / 0,006
MD21. Bulasik yikadiktan sonra Hic¢bir zaman, Nadiren, Bazen 26 12 13 18 18
ellerimi yikarim. Cogu Zaman, Bazen 39 37 20 14 13
x*/p 12, 338/0,015
n:say1, X% ki-kare, p<0,05 anlamlilik
—~

LI INRBISfaty|  https://dergipark.org.tr/tr/pub/abantmedj



Aragtirma Makalesi / Research Article

1 BAY
_,\«}S/ S,%

1992
s,
- -

“ Og . o>

Abant Tip Dergisi

Abant Medical Journal \\ !

Abant Med ] 2023;12(1):43-50, doi:10.47493/abantmed]. 1177937

NBAN T y
%
RN

Ki-67 Proliferation Index Positivity Limit (Cut-off) Value in Meningiomas
Meningiomlarda Ki-67 Proliferasyon Indeks Pozitiflik Sinir Degeri
Nese YELDIR " “*/, Ezgi DOGAN 2/, Hatice OZER !
Burcak SOYLEMEZ 3 *“/, Serkan CELIKGUN ¢ “', H. Reyhan EGILMEZ 1

1Sjvas Cumhuriyet University, Faculty of Medicine, Departmant of Pathology, Sivas, Tiirkiye
2Sivas Cumhuriyet University, Faculty of Medicine, Sivas, Tiirkiye
3Sivas Cumhuriyet University, Faculty of Medicine, Department of Neurosurgery, Sivas, Tiirkiye

4Dokuzeyliil University, Faculty of Medicine, Department of Public Health, Izmir, Tiirkiye

Gelis Tarihi (Received): 20.09.2022 Kabul Tarihi (Accepted): 03.01.2023  Yayin Tarihi (Published): 28.04.2023

Abstract

Objective: Meningiomas are usually slow-growing grade 1 tumors according to World Health Organization (WHO) classification. Histological and
molecular criterias were defined for the determination of meningiomas of high grade and more aggressive. The proliferation activity is also considered
among histopathological criterias. A commonly used parameter for determining proliferation activity is the Ki-67 index. This study was formed
retrospectively to identife the positivity limit (cut-off) value of the Ki-67 proliferation index in cases diagnosed with meningioma.

Materials and Methods: The Ki-67 indices of a total 190 patients diagnosed with meningioma was compared with the histological degrees of the tumors.
The ROC analysis method was used in the statistical analysis for Ki-67 values.

Results: The mean Ki-67 proliferation index was found to be 6.3% for grade 1, 11.2% for grade 2 and 26% for grade 3 in the cases diagnosed with
meningioma in our center. The Ki-67 proliferation index, which can be used in addition to histopathological findings in the distinction of grade 1 and
grade 2 meningiomas in our laboratory, was determined as a positivity limit value of 6.5 (p>0.05).

Conclusion: The Ki-67 proliferation index in meningioma is an important parameter that can be used to determine the histological grade of atypical
meningioma in particular. Although the index seems to be easy to use, it is a value that can create difficulties in borderline cases and also in interobserver
and intraobserver evaluations. Therefore, each pathology laboratory should determine the Ki-67 value that they can accept as a limit for meningioma
grading.

Keywords: Meningioma, ROC Analysis, Positivity Limit Value (cut-off value)

&
Oz
Amag: Meningiomlar genellikle yavas biiyiiyen Diinya Saglik Orgiitii (DSO) siniflandirma sistemine gore derece 1 tiimorlerdir. Meningiomlarin yiiksek
derece ve daha agresif oldugunu belirleyebilmek igin bazi histolojik ve molekiiler dzellikler tanimlanmistir. Proliferasyon aktivitesi bu histopatolojik
ozellikler arasinda yer almaktadir. Proliferasyon aktivitesini belirlemek i¢in kullanilan en yaygin parametrelerden biri Ki-67 indeksidir.
Gereg ve Yontemler: Bu calisma retrospektif olarak meningiom tanili olgularda Ki-67 proliferasyon indeksinin pozitiflik sinir degerinin belirlenmesi igin
yapildi. Meningiom tanisi alan toplam 190 hastada Ki-67 degerleri tiimorlerin histolojik dereceleri ile kargilagtirildi. Ki-67 degerlerinin istatistiksel analizi
igin ROC analiz yontemi uygulandi.
Bulgular: Merkezimizde meningiom tanili olgular icin ortalama Ki-67 proliferasyon indeks degerleri derece 1 igin %6,3, derece 2 igin %11,2 ve derece 3
igin %26 bulundu. Derece 1 ve derece 2 meningiomlarin ayriminda histopatolojik bulgulara ek olarak laboratuvarimizda uygulanan Ki-67 proliferasyon
indeks pozitiflik sinir degeri 6,5 olarak bulundu (p>0,05).
Sonug: Menenjiyomda Ki-67 proliferasyon indeksi, ozellikle atipik menenjiyomun histolojik derecesini belirlemede kullanilabilecek &nemli bir
parametredir. Indeks kullanimi kolay gibi goriinse de borderline durumlarda ve ayrica gozlemciler-aras1 ve gozlemci-ici degerlendirmelerde giigliik
yaratabilecek bir degerdir. Bu nedenle her patoloji laboratuvari menenjiyom derecelendirmesi igin siur olarak kabul edebilecegi Ki-67 degerini
belirlemelidir.
Anahtar Kelimeler: Meningiom, ROC Analizi, Pozitiflik Sinir Degeri
Atif/Cite as: Yeldir, N., Dogan, E., Ozer, H., Soylemez, B., Celikgiin, S. & Egilmez, R. (2023). Ki-67 Proliferation Index Positivity Limit (Cut-off) Value
in Meningiomas. Abant Tip Dergisi, 12 (1) , 43-50 . DOI: 10.47493/abantmedj.1177937
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Introduction

Meningiomas are tumors that originate from meningothelial cells in the arachnoid layer, most commonly
seen in middle and advanced-age adults and women. These tumors often show slow growth. Most are
among the grade 1 tumors in the classification of the central nervous system of the World Health
Organization (WHO) (1). Although the exact etiology of meningioma is unknown, it has been suggested
that trauma, radiation, oncogenic viruses, chromosome anomalies, and hormonal factors are likely to play
a role. Histological grading is one of the major prognostic parameters in meningioma. Some histological
criteria for high grade and more aggressive meningioma have been identified (2, 3).

Classification of Tumors of the Central Nervous System (CNS) was last updated by WHO in 2021. This fifth
update contains major changes related to molecular diagnoses of tumors. Fifteen subtypes of meningioma
have been identified according to their histopathological features. Among them, meningothelial, fibrous,
and transitional meningiomas are the most common.

Most meningioma subtypes are benign and grade 1 tumors. The tumors such as chordoid and clear cell
meningiomas are considered grade 2 due to the higher recurrence rates compared to grade 1 tumors. Until
recently, papillary and rhabdoid meningiomas were considered grade 3. According to the recently updated
WHO classification system, it is suggested that the tumor should be evaluated together with
immunohistochemical and molecular features instead of being graded only based on morphological
features (1).

The histopathological criteria defined for atypical (WHO grade 2) meningioma are characterized by having
at least three features including the 4-19 mitotic figures in 10 consecutive HPF (each 0.16 mm?) or brain
invasion or specific morphological subtype (chordoid or clear cell) or visible nucleoli, increased cellularity,
growth without a pattern, increased nucleocytoplasmic ratio, and foci of necrosis (4). Anaplastic
meningioma (WHO grade 3) is a highly aggressive tumor that morphologically resembles a high-grade
sarcoma or carcinoma. Typically, much higher rates of mitosis are observed compared to atypical
meningioma.

Criteria defined for anaplastic (WHO grade 3) meningioma are characterized by 20 or more mitotic figures
in 10 consecutive HPF (each 0.16 mm?) or TERT promoter mutation or homozygous deletion of CDKN2A
and/or CDKN2B (2, 5).

Materials and Methods

This study was conducted retrospectively with a total of 190 patients diagnosed with meningioma between
1998 and 2021. Data on the age, gender, tumor localization, histopathological diagnosis, tumor histological
grading, and immunohistochemical staining results of the patients were obtained from the hospital archive.
Descriptive statistical methods were applied to the data and Ki-67 indexes were compared with tumor
histological grades. The ROC analysis method was used in the statistical analysis for Ki-67 values.

This study was approved by the Ethics Committee of Non-Interventional Clinical Research of Sivas
Cumbhuriyet University (date: 10.03.2021 and approval number: 2021/03-21).

Results

The study included a total of 190 patients diagnosed with meningioma. The sex distribution of these
patients was 135 female (71%), 55 male (29%) and the mean age of them was 55 (age distribution 20-88).
The localizations of tumors of patients are most often intracranial (173 cases) and a smaller number of cases
are intraspinally located (17 cases).

The distribution of histopathological subtypes of meningioma cases; meningothelial meningioma 34%
(Figure 1), transitional meningioma 27%, fibrous meningioma 17%, atypical meningioma 8%,
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psammomatous meningioma 4% (Figure 2), clear cell meningioma 2%, secretory meningioma 2%,
malignant meningioma 1%, angiomatous meningioma 1%, chordoid meningioma 1%, anaplastic
meningioma 1%, microcystic meningioma 0.5% and papillary meningioma 0.5%. Histological subtypes and
localizations of tumors according to the grades of cases are indicated in the table.

Figure 2. A case of psammomatous meningioma (Hematoksilen eosin stain , x200)
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Table 1.

Histological Subtypes and Localizations of Tumors.

WHO GRADE 1 (N=163)

LOCALIZATION
Intracranial (n=146)
Histological Intraspinal Cerebral Cerebellar Ventricular
subtypes (n=17)
Meningothelial 11 50 1 1
Transitional 1 45 - 1
Fibroblastic 3 20 4 -
Psammomatous 2 6 - -
Others - 18 - -
WHO GRADE 2 (N=20)
LOCALIZATION
Intracranial (n=20)
Intraspinal Cerebral Cerebellar Ventricular
Chordoid - 2 - -
Atypical - 14 - -
Clear cell - 4 _ _
WHO GRADE 3 (N=7)
LOCALIZATION
Intracranial (n=7)

Histological Intraspinal Cerebral Cerebellar Ventricular
subtypes
Rhabdoid - 4 - -
Anaplastic - 2 - -
Papillary - 1 - -

Histologically, the cases were divided into three degrees according to WHO classification criteria. The
histological degrees of the cases were 163 cases of grade 1 (86%), 20 cases of grade 2 (10%) and 7 cases of
grade 3 (4%) (Figure 3). The Ki-67 proliferation index was found to be 6.3% for grade 1 (Figure 4), 11.2%
for grade 2 (Figure 5), and 26% for grade 3 on average in cases diagnosed with a meningioma (Figure 6).

In addition to histopathological findings, the positivity limit value of the Ki-67 proliferation index, which
can be used to distinguish between grade 1 and grade 2 meningioma, was determined as 6.5 for our
laboratory (p>0.05). There was no statistically significant positivity limit value for the Ki-67 index in the
distinction between meningioma grade 2 and grade 3 (p<0.05).
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Grade 3

Grade 2

Grade 1

0 20 40 60 80 100 120 140 160 180

Figure 3. Distribution of grade 1-2-3 in meningioma cases (number of patients).

Figure 4. Ki-67 index of a case of grade 1 meningioma (x400)
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Figure 5. Ki-67 index of a case of grade 2 meningioma; increased proliferation index (x400)

Grade 3 26

Grade 2 11,2

Grade 1 \ 6,3

0 5 10 15 20 25 30
Figure 6. Average values of Ki67 proliferation index in meningioma cases.

Discussion

Meningioma is a well-circumscribed central nervous system tumor most of which have benign features.
Meningioma with higher histological grades, more aggressive course, and higher recurrence rates are also
present. According to the WHO tumors classification system of the central nervous system, meningioma is
graded as 1, 2, and 3 according to its histopathological and molecular features. As the histological grade
increases, the risk of recurrence and aggressiveness of the tumor also increases (6).
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The number of mitosis and proliferation activity in meningioma are also criteria that provide information
about the grade of the tumor (7). Although the prognostic significance of proliferation indexes determined
by immunohistochemical methods has been emphasized by numerous studies, it has not been included
among the grading criteria of meningioma in the latest WHO classification. The most commonly used
immunohistochemical markers for this purpose are Ki-67, PCNA, and DNA Topoisomerase II. Universally
accepted thresholds do not yet exist for any of these markers. However, it is known that the Ki-67 index, in
particular, shows a rather significant increase in meningioma in atypical and malignant forms compared
to benign forms (8,9). It is observed that there is a direct proportion between the grade of the tumor and
the Ki-67 index. In accordance with this, an increase in the Ki-67 proliferation index and histological
grading in our study were also found to be correlated.

In histopathological grading of meningiomas, determining an accurate mitotic index is one of the most
important factors. Increased mitotic count is associated with a higher grade and, thus, a worse prognosis.
Ho et al. showed that >1.5/ mm? mitotic activity rate was one of the best indicators of recurrence (10).

The atypical meningioma limit value of the Ki-67 proliferation index, a parameter that can be used to
determine the aggressive course of meningioma, is considered to be >4% (11). However, this limit value
may differ in each pathology laboratory. For our laboratory, this value was found to be >6.5%. Differences
in the immunohistochemical staining method and the Ki-67 evaluation method are considered to be
effective in the detected high value.

Conclusion

In conclusion, the Ki-67 proliferation index in meningioma is an important parameter that can be used to
determine the histological grade of atypical meningioma in particular. Although the index seems to be easy
to use, it is a value that can create difficulties in borderline cases and also in interobserver and intraobserver
evaluations. Therefore, each pathology laboratory should determine the Ki-67 value that they can accept
as a limit for meningioma grading.

Ethics Committee Approval: The study was approved by the Ethics Committee of Sivas University (date:
10.03.2021 and approval number: 2021/03-21).

Informed Consent: Written consent was obtained from the participants.
Conflict of Interest: Authors declared no conflict of interest.
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Abstract

Objective: Myocardial ischemia generated by coronary occlusion and myocardial reperfusion by the opening of occluded coronary vessel in the acute
stage leads to lethal arrhythmia and sudden death in humans. That is why pharmacological drug research to decrease these arrhythmias have been
researched intensively. In this study, the effect of acute administration of pinacidil and glimepride, on ischemia or reperfusion-induced arrhythmia
was aimed to be researched.

Materials and Methods: Two groups were designed; In the first group, only ischemia was produced by the ligation of the left coronary artery in 20
minutes, and in the second group 6 minutes of ischemia by the ligation of the artery and the subsequent 15 minutes of reperfusion were produced by
the opening of the occluded artery. Drugs were administered intravenously at 2 minutes of ischemia in the first group and just following the
reperfusion in the second group. The ECG and blood pressure were recorded during ischemia and reperfusion period. The type, duration, incidence
of arrhythmia, heart rate, blood pressure, and the death rate from the recording were calculated. All data were first compared by one-way ANOVA.
Then, the drug groups with their control, and control and drug groups with each other were compared by a one-tailed t-test. The incidence of
arrhythmia and the death rate between groups was compared by the Ki square test.

Results: Pinacidil significantly decreased the arrhythmia score both in the ischemia and reperfusion period but glimepiride was not effective when
they were given intravenously in the acute stage of ischemia or reperfusion.

Conclusion: This study suggests that pinacidil might be a candidate for drugs that can be used to decrease arrhythmia in the acute stage of myocardial
infarction but more study is needed to reveal the antiarrhythmic or proarrhythmic effect of glimepride with different doses in the acute stage of
myocardial infarction.

Keywords: Ischemia, Reperfusion, Arrhythmia, Pinacidil, Glimepiride.

&
Oz
Amag: Miyokart enfarktiisiiniin akut déneminde koroner damar tikanmasina bagl olarak olusan miyokardiyal iskemi ve arkasindan damarin
acilmasiyla olusan reperfiizyon insanlarda dldiiriicii aritmilerin olusmasina ve ani 6liimlere yol agmaktadir. Bu nedenle bu aritmilerin azaltilmasi i¢in
farmokolojik ilag arastirmalar1 yogun bir sekilde yapilmaktadir. Bu ¢alismada pinasidil ve glimepridin akut uygulamasinin iskemi ve-reperfiizyon
aritmileri tizerine etkisinin arastirilmas: amaglanmgtir.
Gereg ve Yontemler: Iki grup olusturulmustur; Birinci grupta sol koroner arter 20 dakika siireyle baglanarak sadece iskemi olusturulmus, ikinci grupta
damar baglanarak 6 dakika iskemi ve arkasindan tikanan damar agilarak 15 dakika reperfiizyon yapilmisgtir. ilaglar intravendz olarak birinci grupta,
iskeminin ikinci dakikasinda, ikinci grupta, hemen reperfiizyondan sonra uygulanmustir. iskemi ve reperfiizyon siiresince EKG ve kan basinci
kaydedilmistir. Kayitlardan aritmilerin tipi, siiresi ve yogunluklari, kalp atim hizi, kan basinc ve 6liim orani belirlenmistir. Biitiin veriler tek yonlii
ANOVA ile karsilastirilmistir. Daha sonra ilag gruplar1 kendi kontrol gruplariyla, ilag ve kontrol gruplari kendi aralarinda ikili olarak tek kuyruklu t
testi ile karsilagtirilmigtir. Aritmi yogunluklar: ve 6liim oranlari Ki kare testi ile kargilagtirilmistir.
Bulgular: iskemi ve reperfiizyon sirasinda intravendz olarak verildiklerinde, pinasidil hem iskemi, hemde reperfiizyon periyodunda belirgin bir
sekilde aritmi skorunu azaltmus, glimeprid ise etkisiz kalmistir.
Sonug: Bu ¢alisma pinasidilin miyokart enfarktiisiiniin akut déneminde olusan aritmileri azaltmada etkili bir ilag olabilecegini ortaya koymustur.
Ancak glimepridin miyokart enfarktiisiiniin akut déneminde antiaritmik ya da proaritmik etkisinin ortaya konmasi igin farkli dozlari ile daha fazla
calisma gerekmektedir.
Anahtar Kelimeler: iskemi, Reperfiizyon, Aritmi, Pinasidil, Glimeprid
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Introduction

Acute myocardial infarction (AMI) is still a common cause of sudden death in humans. Severe arrhythmia
appearing in the first minutes or hours of AMI is the major cause of death (1). The treatment in the acute
phase of AMI has been usually mediated by thrombolytic drugs or by antiarrhythmic drugs. In the
experimental studies, the ATP-dependent channel blockage or opening was observed to be effective in
decreasing the arrhythmias and death of animals following ischemia and reperfusion (2). Glimepiride is a
potassium channel blocker and has been used in diabetic patients to increase insulin release (3). It was
indicated that the death due to cardiovascular disease is lesser in patients who used glimepride (4). In
animal studies, 1t was shown that glimepride blocks the sarcolemmal ATP dependent potassium channel
but not the mitochondrial ATP dependent potassium channel (5) and induces NO release (6) and has fewer
effects to decrease myocardial blood flow and contraction than other sulfonylurea drugs, glibenclamide
(7). In the previous animal study, glimepride administered before coronary ligation was shown to decrease
the ventricular arrhythmia observed following myocardial ischemia and reperfusion (8, 9). Pinacidil has
been used as a hypotensive drug in clinics (10,11). Pinasidil is ATP dependent potassium channel opener
and induces early repolarisation of a myocardial cell (12) and decreases contraction (13). In animal studies,
the pretreatment of pinacidil was found to decrease ventricular arrhythmia that occurred during
myocardial ischemia and reperfusion (2,14,15). But there are also some studies indicating the
proarrhythmic effect of pinacidil (16). Clinically the treatment of arrhythmia by drugs has been performed
during the early ischemia or reperfusion period of AMI. One previous study suggested that pinacidil by
shortening the action potential in normal myocardial cells and glimepride by increasing action potential
duration in ischemic cells may decrease heterogeneity in action potentials and produce an antiarrhythmic
effect (17). This study aims to observe the effect of acute administration of pinacidil and glimepride on
ischemia or reperfusion-induced arrhythmias and the survival of the animal.

Materials and Methods

Animals

In this study, 80 male Sprague Dawley rats 6-7 months old were used. Animals were grown 12L/12D
photoperiods and fed with food and water ad libitum. All animals were experimented with adherence to
all guiding principles in the care and use of animals with the recommendation from the declaration of
Helsinki and approved by the local animal ethic committee of Abant Izzet Baysal University (Protocol
number; 2019-21/53, 2019-24/51). The ethical approval for the study were obtained for ischemia (2019/24),
and ischemia-reperfusion groups (2019/21) individually. Two groups of the animal were designed as
ischemia and ischemia-reperfusion groups. The drug-control and drug-treated groups were defined as a
subgroup in ischemia and ischemia-reperfusion group.

Surgical Operation

All surgical operations were performed under the urethane (Sigma Aldrich, Interlab/Tiirkiye) (2gr/kg)
anesthesia. Tracheostomy for artificial respiration, the right carotid artery cannulation for blood pressure
measurement, thoracotomy between 4.-5. intercostal space for coronary artery ligation was performed. In
the first group, the coronary artery was ligated 2 mm away from its origin, aorta to produce 20 minutes of
ischemia. Drugs were given from the tail vein at 2 minutes following coronary ligation in this group. In the
second group, six minutes of ischemia by the ligation of coronaries, following 15 minutes of reperfusion by
the releasing of ligature were produced. Drugs were given just following the reperfusion in this group. At
the end of ischemia or reperfusion, the respirator was cut off, and animals having spontaneous reflex
respiration were accepted as live animals. The heart of these animals was ablated from the thorax and
perfused from the aorta for the determination of the risk of the infarct zone. The arrhythmia and other
values including blood pressure, heart rate, the type and duration of arrhythmia recorded during ischemia,
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and reperfusion were evaluated. Animals having no spontaneous respiration at the end of ischemia were
accepted as dead animals and the arrhythmia data obtained in these animals were not evaluated.

Drugs

The dose of pinacidil and glimepride used in this study were chosen according to the previous research
work (3, 12); Pinacidil (Sigma Aldrich, Interlab/Tiirkiye) in 0.1mg/ml/kg, glimepiride (Sigma Aldrich,
Interlab/Tiirkiye) in 1mg/ml/kg. In control animals, the only solvent of the drug (saline for pinacidil and
DMSO V4 + Etil alcohol Y4 + saline solution 2/4 for glimepride)) was administered. Drugs were prepared
daily and given intravenously from the tail vein.

Recording And Evaluation of Arrhythmia

Lead II of ECG and blood pressure were recorded during ischemia and reperfusion by a computerized
recording system (Biopac System Inc, USA; Tiirkiye representative: Commat Ltd, Ankara) using Pro 3.7
software. The duration, type, and the incidence of arrhythmia were determined from recorded ECG and
the arrhythmias were evaluated according to the Lambeth convention (18). Blood pressure and heart rate
were determined at 1,3,5,10 and 15 minutes following coronary artery ligation in the first group and
1,3,5,10,15 minutes following ischemia or reperfusion in the second group.

Determination of Risk of Infarct Zone

Before the heart was excised out together with the aorta, diluted heparin solution (1/10) was given
intravenously from the cannulated carotid artery. To demarcate the ischemic and nonischemic zone of the
heart, the aorta was perfused first with physiologic saline solution and then ethyl alcohol. Following
perfusion with the alcohol, the color of perfused myocardium changes to white, and the ischemic portion
remain pinkish. All procedures used for the determination of the risk of infarct zone were done according
to the Lepran et al (19).

Biochemical Analysis

Blood glucose levels before coronary ligation and at the end of the experiment were determined by a
glucometer from a blood sample taken from the tail vein. Blood sugar at the end of the experiment in the
dead animals at the end of 15 minutes of reperfusion in I/R groups and the end of 20 minutes of ischemia
in the ischemia group were not measured.

Statistical Analysis

The mean and standard error for the duration of arrhythmia, total arrhythmia, heart rate, blood pressure,
the weight of the heart, and the risk of infarct zone were determined and compared by one-way ANOVA.
Then the drug and drug control group were compared by one tail t-test. The incidence of all type of
arrhythmia between drug and drug control groups were compared by the Ki square test.

Results

ST-segment elevations and the changes in the amplitude of QRS were observed following coronary ligation.
The values including the weight of animals, the weight of the infarct zone and the percentage of risk of
infarct zone, and the blood glucose level in each group were presented in table 1 (Ischemia group) and
table 2 (Reperfusion group). There was no significant difference between drug control and drug-treated
groups in the blood pressure during 20 minutes of ischemia in the first group, figure 1, and 6 minutes of
ischemia / 15 minutes reperfusion in the second group, figure 2. There were also no significant differences
in the heart rate between the drug control and drug-treated group during 20 minutes of ischemia, table 3
and 15 minutes of reperfusion, table 4. There was no significant difference in arrhythmia score between the
glimepride treated group and its control in the ischemia group, table 5. But in ischemia reperfusion group,
nonsignificant increament in the score of arrhythmias was observed in glimepride treated group in respect
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to its control, table 6. Pinacidil significantly decreased the arrhythmia scores in the ischemia group, table 5,
and in the I/R group in respect to its controls, table 6. Similarly, pinacidil significantly, glimepride
nonsignificantly decreased total arrhythmia observed in the ischemia group, table 5. Total arrhythmia and
ventricular premature contraction during reperfusion in the I/R group were significantly higher in
glimepride treated rats, and VT and VF were lower in pinacidil treated rats than pinacidil control, table 6.
In the I/R group, the incidence of ventricular premature contraction and ventricular tachycardia was also
higher in glimepride treated rats, but lower in pinacidil treated rats regarding their control, table 7. The
incidence of ventricular tachycardia in the ischemia group was higher in glimepride treated animals but
lower in the pinacidil treated group in respect to its control, table 8. The death of animals at the end of 20
minutes of ischemia was more in glimepiride treated animals but lesser in pinacidil treated animals
regarding to their control. The death rate did not change significantly in the I/R group after both pinacidil
and glimepride treatment.

Tablo 1
Body weight, risk of enfarct zone and blood glucose level in animals used in ischemia group (Mean

+ Standart error).

Groups Body weight Risk of infarct Risk of Blood glucose Blood glucose at the
(gr) zone (gr) infarct zone  before ligation, end of ischemia
(%) mg/dl period mg/dl
Glimepride 361+44 0,50 £ 0,03 43 94 +15 65+8
Control (a) (n=5) (n=5) (n=5) (n=5) (n=5)
Glimepride 394 +14 0,51 0,06 45 106 =19 91+25
Drug (b) (n=6) (n=6) (n=6) (n=6) (n=3)
Pinacidil 345+25 0,41+0,03 40 131+31 139
Control (c) (n=6) (n=6) (n=6) (n=5) (n=1)
Pinacidil 342 +12 0,46 +0,02 47 112 +44 112 £ 30
Drug(d) (n=8) (n=8) (n=8) (n=8) (n=6)

n: Number of animals

Table 2
Body Weight, Risk of Enfarct Zone and Blood Glucose Level in Animals Used in Ischemia-

Reperfusion Group (Mean + Standart error).

Groups Body Risk of infarct Risk of Blood glucose Blood glucose at the
weight (gr) zone (gr) infarct before ligation end of reperfusion
zone (%) mg/dl period
mg/dl
Glimepiride Drug 319+15 0,44 £0,02 42 112+ 21 68+18
Control (a) (n=7) (n=7) (n=7) (n=6) (n=5)
Glimepiride 398 + 26 0,52 £ 0,02 45 125+33 63+15
Drug (b) (n=7) (n=7) (n=7) (n=7) (n=5)
Pinacidil Drug 313+19 0,37 £ 0,06 39 12221 99 + 26
Control (c) (n=7) (n=7) (n=7) (n=7) (n=7)
Pinacidil 342 +27 0,51 £0,01 51 104+ 11 78+7
Drug (d) (n=6) (n=6) (n=6) (n=6) (n=6)

n: Number of animals
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Figure 1. The blood pressure before and following coronary ligation during 20 minutes in ischemia group.
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Figure 2. The blood pressure before and following 6 minutes ischemia and 15 minutes reperfusion in
ischemia-reperfusion group.
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Tablo 3

Heart Rate Before and During Ischemia in Ischemia Group, Beat/Minute (Mean + Standart Error).

Before Following coronary ligation
coronary 1 min 3 min 5 min 10 min 15 min 20 min
ligation
Glimepride Drug 300 +41 273 262 259 +41 263 £49 275+ 40 314+16
Control (a) +43 + 38
(n=6) (n=5) (n=5) (n=5) (n=4) (n=5) (n=3)
Glimepride Drug 290 +24 285 268 294 +18 240 £ 62 261 +17 27915
(b) +20 +33
(n=6) (n=5) (n=4) (n=5) (n=3) (n=2) (n=3)
Pinacidil Drug 381+18 345 387 384+29 387 368 +44 364 +49
Control (c) +34 +29
(n=6) (n=3) (n=4) (n=4) (n=1) (n=2) (n=2)
Pinacidil 334 +24 324 305 323+17 322+17 299 +19 301 +20
Drug (d) +19 +25
(n=8) (n=7) (n=7) (n=6) (n=6) (n=6) (n=6)

n: Number of animals

Tablo 4

Heart Rate Before and Following Ischemia-Reperfusion in Ischemia-Reperfusion Group,
Beat/Minute (Mean + Standart Error), *P<0,05, **P<0,01, **A: Diffference from Glimeprid Control

Before Following coronary ligation Following reperfusion
Ligation
1 min 3 min 5 min 1 min 5 min 10 min 15 min

Glimepride Drug 315+12 3207 265 + 36 298 275 283 281 282
Control (a) (n=6) +28 +36 +36 +40 +50

(n=7) (n=6) (n=6) (n=6) (n=6) (n=6) (n=5)
Glimepride 304 +23 298 + 30 300 + 28 282 277 322 319 293
Drug (b) **a **a (n=5) +44 +25 +22 +25 +24

(n=7) (n=5) m=5)  (n=5) (n=5) (m=6)  (n=5)
Pinacidil Drug 333+17 346 +18 318 +28 335 335 329 329 310
Control (c) (n=7) +21 +21 +19 +21 +22

(n=7) (n=7) 0=7) (@) (n=7) m=7) @)
Pinacidil 354 +13 338+9 302 +30 330 318 310 316 306
Drug(d) (n=6) +11 +10% +14 +17 +18

(n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
n: Number of animals
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Table 5
The Type, Duration, And Score of Arrhythmia During 20 Minutes of Ischemia, (Mean + Standart
Error) *P<0,05, **P<0,01, *C: Difference from Pinacidil Control

VPC VT VF Total Bradycardia Score of
(Sec) (Sec) (Sec) arrhythmia (Sec) arrhythmia
(Sec)

Glimepride 88,2+51,1 3,6+3,6 24,2 +20,8 116 +45,3 314,6 + 193 4,0+0,6
Drug Control (a) (n=5) (n=5) (n=5) (n=5) (n=5) (n=5)
Glimepride 60,5+ 14,0 8,0+64 1,7+1,7 70,5+12,6  269,7 +269,7 41+0,6
Drug (b) (n=4) (n=4) (n=4) (n=4) (n=4) (n=6)
Pinacidil Drug 96,5 +4,5 53+27 0,0 101,3+1,2 0,0 53+1,0
Control (c) (n=2) (n=2) (n=2) (n=2) (n=2) (n=6)
Pinacidil Drug 27,6 +11,8 2,6+1,8 11,9+11,9 42,3 +21,4%c 11,9+11,9 3,1+£0,8%
(d) (n=6) (n=6) (n=6) (n=6) (n=6) (n=8)

VPC; Ventricular premature contraction, VT; Ventricular tachycardia, VF; Ventricular fibrillation
n: Number of animals

Table 6

The Type, Duration, And Score of Arrhythmia During 15 Minutes of Reperfusion Following 6
Minutes of Ischemia, (Mean * Standart Error) *P<0,05, **P<0,01, *A: Difference from Glimeprid
Control, *C: Difference from Pinacidil Control

VPC VT VF Total Bradycardi Score of
(Sec) (Sec) (Sec) arrhythmia a arrhythmia
(Sec) (Sec)
Glimepride 41+27 ,1+1,1 1,8+1,9 7,1+5,5 155,8 £ 155,8 1,7 +0,99
Drug Control (n=6) (n=6) (n=6) (n=6) (n=6) (n=7)
(a)
Glimepride 62,6 +59,1 1,2+0,8 0,0+£0,0 63,8 +59,3 42+42 2,8+1
Drug *a *a
(b) (n=5) (n=5) (n=5) (n=5) (n=5) (n=7)
Pinacidil Drug 40+28 22+1,8 04+04 6,7+4,7 0,0+£0,0 1,1+0,6
Control (n=7) (n=7) (n=7) (n=7) (n=7) (n=7)
(c)
Pinacidil Drug 1,5+1,5 0,0+0,0 0,0+0,0 1,5+15 0,0+0,0 0,1+0,1
(d) *c *c *C
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)

VPC; Ventricular premature contraction, VT; Ventricular tachycardia, VF; Ventricular fibrillation

n: Number of animals
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Table 8
The Death Rate and The Incidence of Arrhythmia at The End Of 20 Minutes of Ischemia in Rats.
Mean + Standart Error, *P<0,05, **P<0,01, **A: Difference from Glimeprid Control, *C: Difference

from Pinacidil Control

Groups N Death rate Arrhythmia, N/% BradycardiaN/
(N) /% %
VPC VT VF
Glimepride 5 0/0 4/67 1/17 2/33 3/50

Drug Control (a)

Glimepride Drug (b) 6 2/33**a 6 /100 4/ 67**a 2/ 33 3/50

Pinacidil 6 4/67 6 /100 4/67 3/86 2/ 33
Drug Control (c)

Pinacidil Drug (d) 8 2 /25%c 6/75 2 /25%c 1/13%*c 3/38

VPC; Ventricular premature contraction, VT; Ventricular tachycardia, VF; Ventricular fibrillation, N; Number

of animals

Discussion

In several previous studies, the antiarrhythmic or proarrhythmic effect of ATP-dependent potassium
channels in experimentally produced myocardial ischemia or reperfusion was observed in animals
(2,13,20). ATP-dependent channel opener, pinacidil (2,13, 21,22), and glimepride (8) were shown to be
effective to decrease ischemia or reperfusion-induced arrhythmia. In these studies, drugs were given to
animals intravenously or intraperitoneally before coronary ligation. Similarly to some of previous study
indicated above, pinacidil was found to be effective to decrease ventricular type of arrhythmia when it was
administered in the acute stage of ischemia and also at reperfusion period. However, glimepride was not
found to be effective in decreasing the arrhythmia observed during 20 minutes of ischemia, but oppositly
glimepride administered at the start of reperfusion nonsignificantly increased the arrhythmia. The
antiarrhythmic effect of pinacidil observed in this study may be due to its vasodilator effect or decreasing
heterogeneity in action potential duration between ischemic and nonischemic cells. Pinacidil induces NO
release and activates the Na/H+ exchanger (23). Vasodilator effect of pinacidil may increase blood flow via
the collateral to the ischemic myocardium and decrease ischemia-induced damage and arrhythmia.
Pinacidil was observed to increase coronary blood flow during ischemia and reperfusion even in very low
doses (24). Antiarrhythmic effect of pinacidil in the acute stage may also be caused by decreased calcium
overload in myocardial cell (25). Calcium overload increases in myocardial cells in prolonged action
potential and increase contraction and oxygen usage. This might be the cause of increased reperfusion
induced arrhythmia in glimepride treated group. Otherwise pinacidil decreases calcium overload and
contraction and myocardial oxygen usage and increases resistance against ischemic injury. Early after
depolarization (EAD) is one of the causes of arrhythmia occurred following ischemia or reperfusion.
Pinacidil was shown to decrease EAD with abnormal automaticity generated in the Purkinje cell (26).
Pinacidil decreases the action potential and duration of QT interval (27, 28) and increases the recovery of
action potentials in ischemic cells (29). The heterogeneity in action potentials occurring in ischemic and
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non-ischemic cells is a major cause of arrhythmia. Antiarrhythmic effect of ATP dependent potassium
channel opener even blocker may depend on their effect to decrease heterogeneity in action potentials.
Heterogeneity in action potentials duration was observed even between epicardial and endocardial
nonischemic myocardial cells and pinacidil decreased this heterogeneity (30). It was also observed that
pinacidil decreased the action potential duration in epicardial cells more than the endocardial cells (31).
The elevation of the ST segment that occurs just the following ischemia was not observed after pinacidil
administration (32). All of these effects of pinacidil mentioned above might be responsible for less
arrhythmia observed during ischemia or reperfusion in the present study.

Glimepiride is an antidiabetic drug used in the treatment of diabetes. It was shown that cardiovascular
disease and morbidity are lesser in patients using glimepride than the other sulphonylurea drugs (33). It
was also indicated that glimepride increases coronary sudden death and decreases the incidence of
ventricular arrhythmia (34). In the present study, glimepride was not effective to decrease or increase
arrhythmia during 20 minutes of ischemia, but similarly, it increased the death of animals. There are a few
studies investigating the pretreatment effect of glimepride on ischemia-reperfusion-induced arrhythmia
(9) and there was no study found on the acute effect of glimepride on ischemia or reperfusion-induced
arrhythmia. Glimepride is ineffective to block the preconditioning effect of ischemia even potentiating the
preconditioning effect of ischemia concerning other sulphonylurea drugs such as glibenclamide (35).
Glimepride blocks the sarcolemmal ATP dependent potassium channel but without effect on the
mitochondrial ATP dependent potassium channel and this effect of glimepiride was shown to block by
pinacidil (5). The blockage of the sarcolemmal ATP-dependent potassium channel is more effective to
decrease ventricular arrhythmia than the blockage of the mitochondrial ATP-dependent potassium channel
(36). It was found that glimepride increases NO production from an embryonic stem cell (6). It was also
shown that glimepride is less effective than glibenclamide to decrease coronary blood flow and contraction
(37). All of these mentioned above studies support there is a protective effect of glimepride against
ischemia. In our study, a nonsignificant protective effect of glimepride against arrhythmia was seen during
20 minutes ischemic period, but it did not have a significant effect on the score of arrhythmia. There was
also no significant effect of acute administration of glimepride on the arrhythmia when it was given at
reperfusion period. The reason for the ineffectiveness of glimepride on reperfusion-induced arrhythmia
might be due to the time and route of administration. In a previous study, glimepiride was given
intraperitoneally before coronary ligation, but in this study, it was administered intravenously (9). The
time, route, and dose of glimepride or pinacidil may be a factor in decreasing or increasing arrhythmia.
The action potentials in ischemic cells shorten and pinacidil may decrease heterogeneity in AP duration
between the ischemic and non-ischemic regions and decrease arrhythmia. But glimepiride given during
ischemia will not be effective on the normoxic myocardial cells, because ATP-dependent potassium
channels in normal myocardial cells are in a closed state. Glimepiride administered following coronary
ligation was possibly ineffective on the ischemic cells, because glimepride given just the following ligation
could not be reached the ischemic region. In reperfusion, the heterogeneity in AP of myocardial cells in the
reperfused region is higher and that’s why normally more severe ventricular arrhythmia is seen in this
period (38). Pinacidil increases blood flow to the normal and reperfused myocardial region and recovers
the ischemic myocardial cell earlier. Since pinacidil decreases heterogeneity in AP duration, the ventricular
arrhythmia and the score of arrhythmia decreased during the reperfusion period. Glimepride was expected
to decrease the ventricular arrhythmia and the score of arrhythmia in the reperfusion period, but it did not.
A possible explanation for that glimepiride increases heterogeneity in AP duration, especially during
reperfusion, and induces more ventricular tachycardia and ventricular premature contraction. Glimepride
used in a 1mg/kg dose may be higher and may increases heterogeneity in AP duration of myocardial cells
more in the reperfused region and that may be the cause of more ventricular arrhythmia observed in the
I/R group.
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Conclusion

Pinacidil decreases arrhythmia when it was given in the acute stage of ischemia or reperfusion. Glimepiride
was nonsignificantly effective in decreasing ventricular arrhythmias when it was administered in the
ischemic period but not effective on the arrhythmia when it was administered reperfusion period. More
studies are needed specially to find the effective dose of glimepride on ischemia or reperfusion-induced
arrhythmia.

Study Limitation: The number of animals used in this study was limited to 10 animals for each group. Dose-
dependent effect of pinacidil and glimepiride on the ischemia-reperfusion arrhythmias could not be
studied.

Ethics Committee Approval: The study was approved by the local animal ethic committee of Abant Izzet
Baysal University (Protocol numbers: 2019-21/53, 2019-24/51).
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Tiirk Pediatrik Popiilasyonunda Makine Ogrenimi Modelleri Kullanilarak LDL-K Tahmini ve
Dogrudan Olgiilen ve Hesaplanan LDL-K ile Kargilagtirilmasi
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Abstract

Objective: The assessment of lipid profiles in children is critical for the early detection of dyslipidemia. Low-density lipoprotein cholesterol (LDL-C)
is one of the most often used measures in diagnosing and treating patients with dyslipidemia. Therefore, accurate determination of LDL-C levels is
critical for managing lipid abnormalities. In this study, we aimed to compare various LDL-C estimating formulas with powerful machine-learning
(ML) algorithms in a Turkish pediatric population.

Materials and Methods: This study included 2,563 children under 18 who were treated at Sivas Cumhuriyet University Hospital in Sivas, Tiirkiye.
LDL-C was measured directly using Roche direct assay and estimated using Friedewald's, Martin/Hopkins', Chen's, Anandaraja's, and Hattori's
formulas, as well as ML predictive models (i.e., Ridge, Lasso, elastic net, support vector regression, random forest, gradient boosting and extreme
gradient boosting). The concordances between the estimates and direct measurements were assessed overall and separately for the LDL-C and TG
sublevels. Linear regression analyses were also carried out, and residual error plots were created between each LDL-C estimation and direct
measurement method.

Results: The concordance was approximately 0.92-0.93 percent for ML models, and around 0.85 percent for LDL-C estimating formulas. The SVR
formula generated the most concordant results (concordance=0.938), while the Hattori and Martin-Hopkins formulas produced the least concordant
results (concordance=0.851).

Conclusion: Since ML models produced more concordant LDL-C estimates compared to LDL-C estimating formulas, ML models can be used in place
of traditional LDL-C estimating formulas and direct assays.

Keywords: Cardiovascular Diseases, Cholesterol, Lipoproteins, Low-Density Lipoprotein, Machine Learning

&
Oz
Amag: Cocuklarda lipid profillerinin degerlendirilmesi, dislipideminin erken saptanmasi igin kritik 6neme sahiptir. Diisiik yogunluklu lipoprotein
kolesterol (LDL-K), dislipidemik hastalarin teshis ve tedavisinde en sik kullanilan 6l¢iimlerden biridir. Bu nedenle, LDL-K diizeylerinin dogru
belirlenmesi, lipid anormalliklerinin yonetimi igin kritik oneme sahiptir. Bu ¢alismada, Tiirk pediatrik popiilasyonunda gesitli LDL-K tahmin
formiillerini giiglii makine 6grenmesi algoritmalariyla karsilastirmay1 amagladik.
Gereg ve Yontemler: Bu galismaya Sivas Cumhuriyet Universitesi Hastanesi'nde tedavi goren 18 yas alti 2,563 cocuk dahil edildi. LDL-K degerleri
Roche direkt yontemi kullanilarak 6lgiildii ve Friedewald, Martin/Hopkins, Chen, Anandaraja ve Hattori formiilleri ile makine 6grenmesi modelleri
(Ridge, Lasso, elastic net, destek vektor regresyonu, rastgele orman, gradyan artirma ve asir1 gradyan artirma) kullanilarak tahmin edildi. Tahminler
ve direkt dl¢timler arasindaki uyum hem genel olarak hem de LDL-K ve TG alt seviyeleri i¢cin ayr1 ayr1 degerlendirildi. Ayrica, dogrusal regresyon
analizleri gergeklestirilmis olup her bir LDL-K tahmini ile direkt 6l¢tim yontemi arasindaki fark artik hata grafikleri ile gosterilmistir.
Bulgular: Tahminlenen LDL-K degerleri ile Roche direkt metodu ile dlgiilen LDL-K degerleri arasindaki uyum, makine 6grenmesi modelleri igin
yaklasik yiizde 0,92-0,93 ve LDL-K tahmin formiilleri igin yaklagik %0,85 idi. Destek vektor regresyonu en uyumlu sonuglari (uyum=0,938) verirken,
Hattori ve Martin-Hopkins formiilleri en az uyumlu sonuglari (uyum=0,851) vermistir.
Sonug: Makine 6grenmesi modelleri, LDL-K tahmin formiillerine kiyasla daha uyumlu LDL-K tahmini yaptigindan, makine 6grenmesi modelleri,
geleneksel LDL-K tahmin formiilleri ve dogrudan analizlerin yerine kullanilabilir.
Anahtar Kelimeler: Kardiyovaskiiler Hastaliklar, Kolesterol, Lipoproteinler, Diisiik-Yogunluklu Lipoprotein, Makine Ogrenimi
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Introduction

Cardiovascular diseases (CVDs) are the leading cause of death worldwide. Dyslipidemia, a condition
caused by abnormal lipoprotein metabolism, is a significant risk factor for CVDs. It produces
atherosclerotic lesions in children ages 2 to 16, leading to an elevated risk of CVDs later in their lives (1,2).
Indeed, fatty lines and other early symptoms of atherosclerosis have been observed in children as young
as two years old (1). Therefore, if the symptoms of CVD development are detected in childhood, CVDs can
be prevented later in their adulthoods with earlier interventions, such as lowering lipid levels or regulating
lipid status, which have been shown as effective interventions not only for primary but also for secondary
preventions (3-5).

The serum level of low-density lipoprotein cholesterol (LDL-C) is one of the most critical markers used for
CVD risk assessment (6,7). The gold standard for LDL-C measurement is [-quantification, where
lipoprotein particles are separated by ultracentrifugation (8). However, 3-quantification is inappropriate
for routine use because it is costly, time-consuming, necessitates a large cohort and some specialized tools
(9-12). Therefore, except in a few laboratories, the use of this method has remained limited (12) and other
direct methods or various equations such as Friedewald and Martin/Hopkins equations are mostly
preferred to measure LDL-C levels.

LDL-C estimate using the Friedewald formula was a brand-new method that was introduced in 1972. Due
to its benefits over 3-quantification methods, including cost effectiveness and time savings, it established a
new norm in clinical guidelines worldwide (9). This method, despite its extensive use in clinical
laboratories, has several limitations. First, Friedewald uses TG/5 formula (TG: triglycerides) to calculate
very-low-density lipoprotein cholesterol (VLDL-C), which does not always provide an accurate estimate.
Second, the Friedewald formula necessitates fasting serum for accurate LDL-C estimation. The
chylomicrons present in the fed state lead to an overestimated VLDL-C (8). The use of Friedewald's
equation is not recommended in the presence of high TG concentrations (TG>400) and type III
hyperlipidemia. The third limitation is that in cases where LDL-C is <70 and TG 2150 mg/dL, it may lead
to underestimation of LDL-C and inadequate treatment of patients (13). To overcome such limitations,
others have developed new formulas. Martin/Hopkins formula is one of those formulas that estimates an
adjustable ratio using triglyceride and non-high-density lipoprotein (non-HDL-C) levels (14). Thus, with a
more accurate estimate of VLDL-C, the LDL-C calculation is assumed to be more reliable. The use of the
Martin/Hopkins formula was recommended in 2018 by the American College of Cardiology and American
Heart Association guidelines for those with low LDL-C due to the advantages of the formula (15).
Additionally, other formulas such as Chen (16), Anandaraja (17), and Hattori (18) have been developed.
Even though these formulas have been validated in various populations, additional research is still
required (19). Recently, machine learning (ML) methods such as gradient boosting, random forest, and
support vector machines, etc., have been investigated for LDL-C estimation in different populations (19—
22). However, the literature on the pediatric population particularly in Turkish pediatric population
regarding LDL-C estimation is limited, and while ML approaches are employed, their application to the
pediatric population is limited, as well.

Therefore, the purpose of this study was to examine the validity of the LDL-C levels estimated by various
LDL-C estimating formulas (i.e., Friedewald, Martin-Hopkins, Chen, Anandaraja, Hattori) and powerful
ML algorithms with the directly measured LDL-C levels by Roche commercial kits in the pediatric
population of Tiirkiye.

Materials and Methods
Study Population

The study was conducted in a retrospective design and the study cohort consisted of 2,356 lipid profile
samples collected between March 3, 2011, and December 31, 2019. The LDL-C, HDL-C, TG, and total
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cholesterol (TC) lipid profiles that were directly measured between these dates were analyzed. The study
was carried out in compliance with the Declaration of Helsinki and followed Good Clinical Practice
guidelines. This study was approved by Sivas Cumhuriyet University of medical sciences with document
no: 2022-06/02 (date: 22.06.2022).

Lipid Measurements

Roche (Mannheim-Germany) Cobas 8000, c-702 and ¢-501 modules were utilized to directly measure HDL-
C, LDL-C, TG and TC. The colorimetric enzymatic reaction is used for all other measures. The analytical
coefficient of variation (CV) for each parameter on each module was calculated by using two-level internal
quality control results over a one-year period and pooled CV results were established using these data. The
bias for each parameter on each module was given as the average absolute % deviation determined from
the external quality assessment over the same year period. Bias and CV values for Cobas c501 were found
as follows, respectively; 3.34 and 3.49 for TC; 2.77 and 3.92 for HDL-C; 3.51 and 2.85 for LDL-C; 3.25 and
2.69 for TG. Bias and CV values for Cobas c702 were found as follows, respectively; 4.0 and 3.29 for TC;
3.05 and 2.90 for HDL-C; 3.63 and 3.58 for LDL-C; 3.30 and 2.86 for TG.

Lipid Estimations by Formulas and Machine Learning Models

To estimate LDL-C concentration, we used both traditional LDL-C estimating formulas and ML algorithms.
For traditional formulas, we used Friedewald (9), Martin/Hopkins (14), Chen (16), Anandaraja (17) and
Hattori (18). These formulas are listed below.

Friedewald’s LDL-C estimation formula, which is denoted by LDL-C_F, is defined as follows:
LDL-C_F=TC-HDL-C-(TG/5)

Martin/Hopkins LDL-C estimation formula denoted by LDL-C_M is defined as follows:
LDL-C_M=TC-HDL-C-(TG/C)

In this formula, C denotes the adjustable factor that is used to estimate the TG/VLDL-C ratio. As stated in
(14), 180-cell strata-specific median TG/VLDL-C ratio table was generated to estimate C. These median
ratios range between 3 to 12 and are calculated using the TG and non-HDL-C sublevels. For more details
and the 180-cell strata table, the readers are referred to see (14).

Chen’s LDL-C estimation formula, which is denoted by LDL-C_C, is defined as
LDL-C_C =(0.9*TC) -(0.9*HDL-C) -(0.1*TG)
Anandaraja’s LDL-C estimation formula, which is denoted by LDL-C_A, is defined as
LDL-C_A =(0.9*TC) -(0.9*TG/5)-28
Hattori’s LDL-C estimation formula, which is denoted by LDL-C_H, is defined as
LDL-C_H =(0.94*TC) -(0.94*HDL-C) -(0.19*TG)

For ML algorithms, we implemented Ridge, Lasso, elastic net, random forest (RF), gradient boosting
(GBM), extreme gradient boosting (XGBoost), and support vector regression (SVR), algorithms using TC,
TG and HDL-C to predict the LDL-C concentrations. Ridge, Lasso and elastic net are three widely used
penalized regression models, each of which aim to decrease the number of regression coefficients by
shrinking the coefficients towards zero. Ridge regression penalizes the regression model with a penalty
term called L2-norm, whereas Lasso penalizes the regression model with a penalty term called L1-norm.
The penalty can be fine-tuned using a constant known as lambda (A). Elastic net, on the other hand, is a
convex combination of Ridge and Lasso models. For more details, readers are referred to (23,24). RF is an
ensemble learning model that combines multiple decision trees to produce more accurate predictions or
results. It has numerous advantages, including the avoidance of overfitting (23). Gradient boosting is a
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boosting learning algorithm that learns from the previous mistakes-residual errors and XGBoost is an
optimized GBM with high speed and performance. Support Vector Regression (23) operates on the same
principle as the support vector machines. The main goal is to find the line that fits the data the best. This
line is called as hyperplane.

For ML algorithms, the original dataset was randomly split into training (70%) and test (30%) sets. The
model was trained using the training set, and the model's performance was evaluated using the test set.
The models’” hyperparameters were fine-tuned using 10-fold- cross-validation. The caret package in R
(version 4.0.4) was used to implement ML models (25).

Statistical Analysis

To assess the performance of the regression models, standard error of the estimate (SEE) was calculated
using the following formula:

(Observed — Predicted)?
SEE = N

where N is the number of observations in the data. The 95% confidence interval for each model was also
calculated using chi-square distribution with N-1 degrees of freedom:

— 2 _ 2
(N — 1)SEE < SEE < (N — 1)SEE

2
Xo.025 X0.975

The overall concordance statistic was used to determine the consistency between estimated LDL-C and
directly measured LDL-C. The concordance statistic, which was calculated as the ratio of direct LDL-C
within a specific range as estimated LDL-C levels in the same range as direct LDL-C, was mathematically
defined as follows:

#of ANB

d =
Concordance Wof B

where A and B denote the samples with estimated LDL-C within a specific range and the samples with
directly measured LDL-C in the same range as A, respectively. The concordance statistics for TG and non-
HDL-C sublevels were also computed. In order to compare the estimated and directly measured LDL-C
levels, ordinary least squares regression analyses were employed for each method and Roche direct assay.
Moreover, residual error plots were produced to demonstrate the difference between measured and
estimated LDL-C levels based on TG levels. R 4.0.4 (www.r-project.org) was used to perform all statistical
analyses.

Results

Patient Characteristics

Table 1 summarizes the patient characteristics. The study included a total of 2,356 children, with 57.85%
being females and 42.15% being males. The median age of all individuals participated in this study was
13(9-16). The mean values of directly LDL-C, TC, TG, and HDL-C levels were 94.36+32.26 mg/dL,
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152.96+36.80 mg/dL, 118.05+67.69 mg/dL, and 45.64+12.39 mg/dL, respectively. Patient characteristics for
both the training and the test sets were also given (see Table 2).

Table 1
Characteristics of the study population (N = 2,356)
Characteristics Values
Age (years) 13(9-16)
Sex
Female 1363 (57.85)
Male 993 (42.15)

Lipid values

TC (mg/dL) 152.96£36.80
TG (mg/dL) 118.05+67.69
HDL-C (mg/dL) 45.64+12.39
Non-HDL-C (mg/dL) 107.32+34.89
LDL-Cp (mg/dL) 94.36+32.26

Values are presented as N (%), mean+SD or median (1st — 3rd quartiles). TC: total cholesterol; TG: triglycerides;
HDL-C: high-density lipoprotein cholesterol; LDL-CD: low-density lipoprotein cholesterol measured by Roche

direct assay

Table 2
Characteristics Of the Training and Test Sets
Characteristics Values (Training) Values (Test)
Age (years) 13(9-16) 13(10-15.5)
Sex
Female 709 (43) 284 (40.17)
Male 940 (57) 423 (59.83)
Lipid values
TC (mg/dL) 152.9+37.34 153.20£35.52
TG (mg/dL) 118.40+67.69 117.30+67.73
HDL-C (mg/dL) 45.46+12.35 46.08+12.50
Non-HDL-C (mg/dL) 107.40%35.62 107.10£33.15
LDL-Cpb (mg/dL) 94.30+£33.06 94.510£30.32

Values are presented as N (%), mean+SD or median (1st — 3rd quartiles). TC: total cholesterol; TG: triglycerides;

HDL-C: high-density lipoprotein cholesterol; LDL-CD: low-density lipoprotein cholesterol measured by Roche

direct assay

The Results of Hyperparameter Tuning

https://dergipark.org.tr/tr/pub/abantmedj
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All ML methods were applied as recommended in the documentation and hyperparameters were tuned
using 10-fold cross validation and grid search. In Ridge, Lasso, and elastic net models, the parameter that
was tuned was lambda (range 0-1). The optimal lambda values for Ridge, Lasso, and elastic net were 0, 1,
and 1e-08, respectively. Two parameters, sigma (range 0-1) and C (tradeoff between decision boundary and
misclassification error, range 0.25-1), were fine-tuned in SVR. The best values for sigma and C were 0.001
and 1, respectively. We note here that radial basis kernel was chosen for SVR. The hyperparameters that
were tuned in RF were number of trees (found 2000) and mtry, which is the number of variables randomly
sampled as candidates at each split (found 3). For GBM, interaction depth (range 1-7), number of trees
(range 500-5000), shrinkage or eta (learning rate, 0.01-0.1) and the minimum number of observations in the
terminal nodes of trees (n.minobsinnode, range 10-15) were tuned. The optimal values for interaction
depth, number of trees, learning rate and n.minobsinnode were 1, 5000, 0.01 and 10, respectively. For
XGBoost, the number of rounds was set to 1000, gamma was set to 0 and maximum depth of tree
(max.depth, range 1-5), the percentage of columns to be randomly sampled for each tree (colsample_bytree,
range 1-3), learning rate (eta, range 0.025-0.1) and subsample (range 0.5-1) were fine-tuned. The optimal
parameters for XGBoost were found to be 1 for max.depth, 0.1 for eta, and 1 for subsample.

Comparison of LDL-C Concentrations Calculated by Various Formulas and ML Models versus Roche
Direct Assay

To assess and compare the performance of the formulas and predictive ML models, standard error of
estimate was used. The SEE and 95% confidence intervals for the LDL-C estimating formulas and ML
models are provided in Figure 1. While ML models performed comparably, they all outperformed the LDL-
C estimating formulas. Ridge, Lasso, and elastic net models, on the other hand, outperformed all other ML
models, with the lowest SEE (Figure 1). Furthermore, Chen's formula has the lowest SEE when compared
to other LDL-C estimating formulas.

SE

1327

asticnet
Il? 58 - SR
1196 RF

797

rs I T

=

Method

Figure 1. Standard error of estimate and 95% confidence intervals for each LDL-C estimating model. Each
bar in the graph shows the lower confidence interval for SEE, SEE and the upper confidence for SEE from
bottom to top, respectively. While x axis represents each model used for estimating LDL-C levels, y axis
represents the SEE for each method (i.e., LDL-C estimating formulas and ML models).

Overall Concordances of Each Method Used for LDL-C Estimation

The concordance statistic was used to assess the consistency between estimated LDL-C and directly
measured LDL-C. Figure 2 shows the overall concordances for each formula and ML models. The
concordance was about 0.92-0.93 percent for ML models, while it was around 0.85 percent for LDL-C
estimating formulas. The SVR formula generated the most concordant results (concordance=0.938), while
the Hattori and Martin-Hopkins formulas produced the least concordant results (concordance=0.851), as
shown in Figure 2.
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Overall concordances of the different methods for LDL-C estimations
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Figure 2. Overall concordance of each method used for LDL-C estimation. Overall concordances of each
method (i.e., LDL-C estimating formulas and ML models) used for LDL-C estimation are shown in a bar
chart, with each bar displaying the concordance of LDL-C concentrations by each LDL-C estimating
formulas or predictive ML models with the Roche direct assay.

Concordances of Each Method Used for LDL-C Estimation by LDL-C Sublevels

The concordances of each method (i.e, LDL-C estimating formulas and ML models) used for LDL-C
estimation by LDL-C sublevels (< 110 mg/dL, 110 to 129 mg/dL and > 130 mg/dL) are provided in Figure 3
and Supplementary File (Results.xIsx). When LDL-C was less than 110 mg/dL, the overall performance of
LDL-C estimating formulas was superior to ML models. However, Anandaraja’s formulas showed the least
concordant result compared to LDL-C estimating formulas. Even though the Friedewald’s formula was
slightly better than Anandaraja’s formula, the most concordant results were achieved with Hattori’s
formula. When LDL-C levels were between 110 and 129 mg/dL, each method’s overall concordance
decreased. However, the ML models gave the most concordant results. In contrast to the LDL-C<110
sublevel, Hattori had the lowest concordancy and Martin-Hopkins had the second lowest when LDL-C
was between 110 and 129 mg/dL. It can be seen from figure that ML models outperformed the LDL-C
estimating formulas and for ML models, the highest performances were achieved with SVR and RF models.
When LDL-C was higher than 129 mg/dL, ML models performed better than LDL-C estimating formulas.
Among LDL-C estimating formulas, Anandaraja’s formula performed best, while SVR performed best
among ML models.

Concordances of Each Method Used for LDL-C Estimation by Triglycerides Sublevels

The concordances of each method (i.e., LDL-C estimating formulas and ML models) used for LDL-C
estimation by triglycerides sublevels (<75 mg/dL, 75 to 129 mg/dL and > 130 mg/dL) are given in Figure 4
and Supplementary File (Results.xIsx). The results showed that ML models gave higher concordant results
overall for each TG sublevels. The performance of ML models varies depending on TG sublevel. When
TG<75 mg/dL, RF produced the most concordant results, whereas Anandaraja produced the least
concordant results. The results of ML models such as SVR, Ridge, Lasso, and elastic net were quite similar.
When the TG was between 75 mg/dL and 129 md/dL, ML models outperformed the LDL-C estimating
formulas in terms of concordance. SVR and RF performed the best among all ML models, and Anandaraja
performed the best among all LDL-C estimating formulas. When TG was above 129 mg/dL, Ml models
produced the most concordant results, with SVR being the best. However, the overall concordance for each
model decreased when TG>130.
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Concordances of different methods for LDL-C estimation by LDL-C strata
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Figure 3. Concordance of each method used for LDL-C estimation by LDL-C sublevels. Concordances of
each method (i.e.,, LDL-C estimating formulas and ML models) for LDL-C estimation by LDL-C sublevels
are shown in a bar chart, with each bar displaying the concordance of LDL-C concentrations by each LDL-
C estimating formulas or predictive ML models with the Roche direct assay.

Concordance, %
o
@
3 o

o

Concordances of different eqautions for LDL-C estimation by TG strata
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Figure 4. Concordance of each method used for LDL-C estimation by triglycerides sublevels.
Concordances of each method (i.e., LDL-C estimating formulas and ML models) for LDL-C estimation by
triglycerides sublevels are shown in a bar chart, with each bar displaying the concordance of LDL-C
concentrations by each LDL-C estimating formulas or predictive ML models with the Roche direct assay
for each triglycerides sublevel.
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Regression Analysis Between Estimated and Directly Measured LDL-C Levels

Linear regression analyses were performed to investigate the relationship between estimated LDL-C levels
and directly measured LDL-C levels. Figure 5 shows the regression plots between estimated and directly
measured LDL-C levels for each formula and ML model. It is obvious to see that ML models display a
better correlation with directly measured LDL-C levels overall.

The residual error plots, showing the difference between LDL-C estimations and direct measurements
varies according to triglyceride levels, are given in Figure 6. It can be seen from the figure that LDL-C
estimating formulas underestimated the LDL-C levels when TG level elevated. It was observed that the
difference for ML models, particularly for Ridge, Lasso and elastic net was close to zero.
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Discussion

The standard error of estimate, which assesses the predictive power of the model, is a statistical measure
used to estimate the accuracy of predictions or estimates made by a statistical model (26). It represents the
average amount by which the observed values deviate from the predicted values, which helps us
understand the variability of the data points around the regression line. We calculated the SEE for each
model and the results showed that ML models outperformed the LDL-C estimating formulas in terms of
SEE (Figure 1).

While studies investigating the association between LDL-C levels and cardiovascular risk in children and
adolescents are relatively common, studies using machine learning algorithms for LDL-C estimation are
limited. However, studies in adult populations have shown that ML algorithms can provide more accurate
and reliable estimates of LDL-C levels compared to traditional equations (19,20,21,22), and our results
suggest that this may also be true in the pediatric population. Our study demonstrated that ML algorithms
outperformed the traditional LDL-C estimating equations in estimating LDL-C levels in a pediatric
population, suggesting that ML algorithms may provide a more accurate and reliable approach for LDL-C
estimation in the Turkish pediatric population. These findings highlight the potential utility of ML
algorithms in improving cardiovascular risk assessment and management in children and adolescents.
However, further studies are needed to confirm these findings and to evaluate the clinical utility of ML-
based LDL-C estimation in the pediatric population.

Due to the Friedewald formula's limitations, such as the requirement for fasting serum and an
underestimation of LDL-C values less than 70 and greater than 150 mg/dL, new formulas such as Chen,
Anandaraja, Hattori, and Martin-Hopkins formulas were developed. Recently, researchers have started to
explore ML algorithms for the purpose of LDL-C estimation due to the fact that they can learn the natural
structure of the data as well as the relationship between variables that produces more accurate predictions
(19,21,22,27). However, very little research has been conducted in the pediatric population to assess the
validity of traditional LDL-C estimating equations and powerful ML algorithms. In this study, we
investigated the validity of ML algorithms, as well as several LDL-C estimating equations for the Turkish
pediatric population. The performance of the ML algorithms was also compared with these conventional
LDL-C estimating equations. The results showed that ML algorithms predict LDL-C levels more accurately
than the LDL-C estimating formulas. However, there is no single model that we can call the best among
ML algorithms. The performance of ML models varies according to LDL-C levels.

Recently, it has been demonstrated that ML techniques can be used to replace existing LDL-C estimation
models, particularly for higher TG levels. In the presence of high TG levels, chylomicrons accumulate at
high levels, which may potentially alter the association between TG and cholesterol levels. In order to assess
the impact of high TG levels on the precision of each method developed for LDL-C estimation in the
children and adolescence, we used the cut-off value of 2130 mg/dL, abnormally high TG levels in children
and adolescents (28). The results showed that SVR gave the highest concordance for TG=130 mg/dL. Given
that SVR and RF had the most concordant results overall, and SVR performed best at higher TG levels, we
believe that ML models can be used as an alternative method to the conventional LDL-C estimating
equations for accurate LDL-C estimation.

There are three limitations of our study. First, we did not use beta quantification as a reference method
because it is an expensive and labor-intensive manual technique. However, using this method instead of
the Roche direct assay could yield more accurate results. Second, we did not analyze the results for fasting
and non-fasting subjects separately. The concentrations of TG-enriched chylomicrons were shown to be
higher in non-fasting samples than in fasting samples, which may result in an increased ratio of TG to
cholesterol in VLDL (20,29). As aresult, Friedewald's underestimation of LDL-C may have been overstated.
Third, the study scope is limited due to the absence of external validation, and to enhance the applicability
of the findings, further validation is necessary. It is crucial to validate the study results not only in other
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Turkish pediatric populations but also across diverse pediatric populations from different ethnicities. This
will enable researchers to verify whether the results are consistent across a broader population and promote
the external validity of the study.

Conclusion

In conclusion, it has been demonstrated that ML algorithms outperformed traditional LDL-C estimating
equations in the Turkish pediatric population. SVR and RF models, among ML algorithms, provided more
accurate LDL-C estimates in the Turkish pediatric population.
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Oz

Bir tigiincti basamak hastanesine ateg ile bagvuran hasta enfeksiyon kaynag: arastirilmak tizere takip edildi. Hastada toplum kaynakl bir enfeksiyon
kaynag: goriildii, bakteriyemide etken olarak Klebsiella variicola (K. variicola) saptandi. K. variicola sporadik enfeksiyonlara ya da salgmnlara yol
acabilmektedir. Olguda sundugumuz izolat duyarl bir sus olmasina ragmen ilerleyen dénemlerde direngli suglarin gelisebilmesine yol agabilecegi
igin 6nem arz etmektedir. Bu durumda etkenin saglikli tespit edilmesi ve tanimlanmasinda kolay uygulanabilecek sistemlere ihtiya¢ duyulmaktadir.

Anahtar Kelimeler: Klebsiella Variicola, Bakteriyemi, Olgu
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Abstract

The patient who was admitted to a tertiary hospital with fever was followed up to investigate the source of infection. A community-acquired source
of infection was observed in the patient, and Klebsiella variicola was found to be the causative agent in bacteremia. K. variicola can cause sporadic
infections or epidemics. Although the isolate we presented in our case is a susceptible strain, it is thought that resistant strains can develop and this
may pose a problem in the future. In this case, easy-to-apply systems are needed to detect and identify the causative agent.
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Klebsiella Variicola: Bir Bakteriyemi Olgusu ile Literatiiriin Degerlendirmesi

Giris

Klebsiella variicola ¢ogunlukla bitkilerde enfeksiyona yol agmakla birlikte, son zamanlarda insan ve
hayvan enfeksiyonlarinda etken olarak dikkat ¢gekmektedir. Bu bakteri Enterobacteriaceae familyasindan
Klebsiella pneumoniae kompleksinin bir tiiyesidir ve son yillarda artan siklikta izole edilen bir
mikroorganizma haline gelmistir. Farkli duyarhilikta toplum kaynakli ya da hastane kaynakl olarak izole
enfeksiyon ya da salgin etkeni olarak izole edilmektedir (1).

Olgu

Altmis bir yasinda erkek hasta ates sikayeti ile klinigimize yatirildi. Hipotiroidi disinda kronik hastalig1
olmayan hastada son bir yildir devam eden, her ay tekrarlayan ve yaklasik ii¢ dort giin siiren ates ile {isiime
ve titreme, son 6-7 aydir gece terlemesi sikayetleri mevcuttu. Hastanin daha once baska bir saghk
merkezine basvurdugu, yatirilarak yapilan muayene ve tetkiklerde ates etiyolojisi saptanamadig1 anlasildz.

Hastanmin klinigimizdeki takiplerinde ilk giin atesi 39 °C, arteriyel kan basinc1:109/74 mmHg, nab1z:98
atim/dk, solunum say1s1:19/dk saptandi. Fizik muayenesinde patolojik bulgu tespit edilmedi. Laboratuvar
degerleri C-reaktif protein (CRP): 325 mg/dl (0-5mg/dl) , sedimantasyon: 33/h, tam kanda beyaz kiire
(WBC) diizeyi: 6200 mcL (4490-10900 mcL) (nétrofil:%80), prokalsitonin: 25 ng/L (0-0,65 ng/L), rutin
biyokimyasal analizlerde patolojik araliklarda olanlar aghik kan sekeri:189 mg/dl (74-110 mg/dl), iire:46
mg/dl (17-43 mg/dl), trigliserid:335 mg/dl (50-200 mg/dl), y-glutamil transferaz (GGT): 63 U/L (0-55 U/L),
hemoglobin (Hb):10,2 g/dl (13,5-16,9 g/dl) (1 ay onceki Hb degeri:12,2 g/dl), serum demir: 17 ug/dl (70-180
ug/dl), tiroid uyarict hormon (TSH): 0,008 mIU/ml (0,38-5,33 mIU/ml ) idi. Takibimiz esnasinda hastanin
ates yliksekligi ti¢ giin devam etti ve giinliik kan kiiltiirii alind1. Hastaya ampirik olarak sefaperazon-
sulbaktam baslandi. Ates yiiksekligi esnasinda genel durumu ve vital bulgularinda bozulma gézlenmedi.
Birinci ve ikinci giin alinan kan kiiltiirlerinde Klebsiella varicola iiredi. BACTEC kan kiiltiir sisteminden
izole edilen bakteri otomatize sistemde tamimlandi ve ayni sistem ile antibiyogrami yapildi, EUCAST
kriterlerine gore degerlendirildi. Kiltiir antibiyogrami ampisilin direngli, gentamisin, trimetoprim-
siilfametoksazol, ertapenem, seftriakson, meropenem, sefepim, sefoksitin, seftazidim, siprofloksasin,
piperasilin-tazobaktam, sefuroksim-aksetil, amikasin duyarli, sefazolin, sefuroksim orta duyarli olarak
sonuglandi. Hastanin antibiyotik tedavisi antibiyograma uygun oldugu icin devam edildi. Hastanin
radyolojik tetkiklerinde ve trantzafagial ekokardiyografisinde patoloji saptanmadi. Dispeptik sikayetleri
nedeniyle yapilan endoskopi ve kolonoskopide alinan biyopsi sonucunda mide korpusunda gastrik
adenom saptandi. Hastanin atesi geriledi, CRP:50 mg/d], prokalsitonin:0,75 pg/L, WBC:5700 mcL (nétrofil:
%70) olarak laboratuar degerleri diizeldi. Yatisinin iigiincii giiniinde alinan kan kiiltiiriinde {iremesi
olmads, antibiyotik tedavisi yedi giine tamamlandi.

Tartisma

Klebsiella variicola bitki ekosistemine ait bir patojendir. Ancak insan ve hayvanlarda da enfeksiyonlara yol
a¢gmaya baslamistir. Bu bakteri Enterobacteriaceae familyasinin Klebsiella pneumoniae kompleksinde yer
alir. Yakin zamanda taksonomide degisiklikler olmus ve yeni tanimlamalar sonucunda K. pneumoniae
kompleksi su sekilde geniglemistir: K. pneumoniae, K. quasipneumoniae subsp. quasipneumoniae, K.
quasipneumoniae subsp. similipneumoniae, K. variicola subsp. variicola (pratikte ise bu alt tiirii K.
variicola olarak adlandirilmaktadir), K. variicola subsp. tropikalensis ve K. africanensis bakteri tiirleri.
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Sonradan K. quasivariicola eklense de bu kompleks yayimlarda hala 6nceki gibi tanimlanmaktadir (1).
Birkag y1l 6ncesine kadar K. variicola klasik mikrobiyolojik yontemler ayirici tanimlamada yeterli olmadigt
i¢cin K. pneumoniae olarak bilinmekteydi. Bu tanimlama hatasi K. variicola ile ilgili klinik uygulamalarda
ve calismalarda kisitlamalara yol agmistir (1). Yanlis tanimlamalar polimeraz zincir reaksiyonu (PCR) (2,
3), whole-genome sequencing (WGS) genomik sekanslama analizleri ve matrix-assisted laser desorption
ionization-time of flight mass spectrometry (MALDI-TOF MS) kullanimu ile giderek azalmaktadir (4, 5).

K. variicola varliginin artmas: enfeksiyonun kaynagy, ciddiyeti, antibiyotik direnci agisindan toplumsal bir
sorun olup olmadig: gibi sorulari giindeme getirmektedir. Enfeksiyon kaynag: diistintildiigiinde ilk olarak
bitkiler akla gelmektedir. Ciinkii bitkilerde K. variicola kolonizasyonuna siklikla rastlanilmaktadir (6). Bu
durum insanlardaki enfeksiyonlarda bitkilerin rezervuar olabilecegini diisiindiirmekte, hatta K. variicola
enfeksiyonlar igin “fitonoz” tanimi kullanilmaktadir (1).

K. pneumoniae kompleksi iiyelerinin ciddi seyreden enfeksiyonlara yol agmasi ve antibiyotik direnci
nedeniyle tedavide gii¢liiklere neden olmasi yaygin bir sorundur. Bu {iyelerden biri olan K. variicola da
kan dolasimi ve idrar yolu enfeksiyonlar1 basta olmak {izere cesitli enfeksiyonlarda etken olarak izole
edilmistir (7-12). K. variicola ilk olarak mortal seyreden toplum koékenli bir kan dolasimi enfeksiyon olgusu
ile dikkatleri ¢ekmistir (10). Bakteriyemi disinda enfeksiyon odag: olarak literatiirde primer endodontik
enfeksiyon (11), norocerrahi sonrasinda gelisen menenjit vakalar1 bildirilmistir (12). Bu olgularda ilk
tanimlamanin K. pneumoniae olarak yapildigi, geriye doniik detayli analizler sonucunda izolatlarin K.
variicola olarak diizeltildigi goriilmektedir. Bilindigi gibi K. pneumoniae idrar yolu enfeksiyonuna neden
olan en yaygin ikinci patojendir (13). Yanlis tanumlama sorunu goz 6niine alindiginda, bu izolatlarin bir
kismmin K. variicola olabilecegi diistiniilebilir. Potter ve ark tarafindan yiiriitiilen retrospektif bir
calismada bu etkenin idrar yolu enfeksiyonundaki yeri gosterilmistir. Bu calismada K. variicola
izolatlarinin %70'i idrardan izole edilmistir (8).

Salginlar yiiksek oranda mortalite yol agtig1 icin onlenmeye calisilan saglik kurumlarmnin énemli bir
sorunudur. K. variicola sporadik enfeksiyonlara neden olabilecegi gibr salgin etkeni olarak da karsimiza
¢ikabilmektedir. Banglades'te yapilan bir calismada yenidogan tinitesinde yiiksek mortaliteli K. variicola
salgin1 bildirilmistir. Bu salgin K. variicola tarafindan bildirilen ilk neonatal sepsis salgmidir (14).
Salginlarda oldugu gibi sporadik enfeksiyonlarda K. variicola mortalite oranlar1 yiiksektir. Bildirilen
vakalarin cogunun kaybedildigi goriilmektedir. Japonya’da 2011 yilinda maksiller karsinomu olan hastada
kemoradyoterapi tedavisi alirken K. variicola nedenli 6liimciil sepsis tanumlanmistir (9). Baska bir
calismada ise 52 yasinda bir erkek hastada toplum kaynakli bir bakteriyemi etkeni olarak K. pneumoniae
saptanmis, sepsiste olan hastanin tedavisinin 72. saatinde oliim gelismistir. Geriye doniik yapilan
arastirmada K. pneumoniae ve K. variicola'nin karisik bir enfeksiyonu saptanmis, hastanin kétii seyrine K.
variicola’nin katkis1 oldugu belirtilmistir (15). Otuz giinlitk mortalitenin arastirildig1 bir calismada da kan
ve beyin omurilik s1vis1 kiiltiirlerinde K. variicola saptanan hastalarda K. pneumoniae izole edilenlere gore
daha yiiksek oliim goriilmiistiir (7). Mortalite ile iligkili faktorler arastirildiginda ise izolatlarin direngli
olmasinin yaru sira ileri yas ve komorbidite varliginin birer risk faktorii olabilecegi ortaya konulmustur (7,
14).

Taksonomideki yerini yeni almis olsa da, K. variicola izolatlarinda mortalite ile iliskili bir faktor olan
antibiyotik direnci verileri literatiirde yer almaya baslamistir. Diger K. pneumoniae kompleksi iiyeleri gibi
bu bakterinin de kromozomal beta-laktamaz varligi nedeniyle ampisiline dogal direngli oldugu
bilinmektedir. Cogu antibiyotik smifina duyarli olmakla birlikte bu durum zaman iginde degismistir.
Cevresel orneklerde genislemis spektrumlu beta-laktamaz (ESBL) ve karbapenemaz tireten K. variicola
izolatlarinin saptanmas: diren¢ genlerinin cevreden kazanildigimi diisiindiirmektedir (1). Cevresel
orneklerde New Delhi metallo-beta-lactamase-9 (NDM-9) geni tasiyan K. variicola saptanirken, klinik
orneklerde kolistin direnci ve efluks pompa varlig: bildirimleri de yapilmaktadir (16-19). Coklu ilaca direng
(MDR) oranlar1 degiskenlik gostermektedir. Stokholm’da yapilan ¢alismada 139 izolattan besinde (%3,6)
MDR gozlenmistir (7). Meksika’da yapilan bir arastirmada kandan elde edilen 801 K. variicola izolatinin,
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%47,4"inde MDR ve ESBL varligina rastlanilmigtir (2). Long ve ark. (6) bu etkenlerde K. pneumoniae
carbapenemase (KPC) ve NDM-1 direng¢ genlerini tespit etmistir. Bir baska arastirmada ise fosfomisin
direng proteini (FOSA 6) saptanmais, ayrica dezenfektanlara capraz direng varlig: dikkati ¢ekilmistir (20).
Olgumuzda saptanan etkenin direng profili arastirilmadig i¢in bu konuda karsilastirma yapilamamustir.

Literatiirde yer alan bazi olgularda etkenin {ist solunum yolu kaynakl olabilecegi diistintildiigii (9, 11),
diger bildirimlerde ise K. variicola enfeksiyonu i¢in net bir kaynaktan bahsedilmedigi dikkati cekmektedir.
Burada sunulan olgumuzda bakteriyemi icin bir odak saptanamadi. Hastanin 6nceki ates periyotlarinda
kan kiiltiiriinde tireme olmamas: ampirik antibiyotik tedavileri ile iligkili olabilir.

Takip ettigimiz bu olgu klinigimizde dikkatimizi geken ilk K. variicola bakteriyemi olgusuydu. Ulkemizde
yaymlanan benzer bir olguya literatiirde rastlamadik. Bu olgu ile son yillarda ileri mikrobiyolojik analizler
ile tanimlanabilen K. variicola’ya dikkat ¢cekmek istedik. Dogada yaygin bulunan bitki kaynakli bu etkenin
ozellikle yenidoganlarda veya immiinsiipresif bireylerde mortal seyredebilen, salginlara yol agabilen
enfeksiyonlara neden olabilecegi, antibiyotik direncinin kisa siirede ¢nemli bir soruna doniisebilecegi
akilda tutulmalidir. Literatiirde bu suglarin hem prevelansini hem de enfeksiyon ve direng gelisimi
agisindan olasi risk faktorlerini irdeleyen arastirmalara ihtiya¢ bulunmaktadir.

Bilgilendirilmis Onam: Bireyden yazil1 ve s6zlii onam almmustir.
Cikar Catismasi: Yazarlar ¢ikar catismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.
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Abstract

Anal malignant melanomas are relatively rare tumors. Because of their polypoid structure, they can be confused with benign anorectal diseases. Wide
excision and lymph node dissection is recommended especially in melanomas including lymph node metastasis because it reduces local recurrence.
We performed abdominoperineal resection + bilateral inguinal + bilateral iliac + paraaortic lymph node dissection in our 77-year-old female patient
with the diagnosis of anal malignant melanoma as a result of colonoscopic biopsy performed on the polypoid mass in the anal canal. Since 2 lymph
nodes located outside the pararectal fascia persisted in postoperative MRI, we performed lymph node excision with a posterior approach. And the
pathology result of the excision performed in this second session was found to be compatible with metastasis. Lymph node dissections are beneficial
in terms of local recurrence and survival, especially in patients with anal malignant melanoma with lymph node metastases.

Keywords: Anal Malignant Melanoma, Anal Cancer, Anal Malignancy
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Oz

Anal malign melanomlar goérece nadir tiimorlerdir. Siklikla polipoid yapida olmalar1 nedeniyle benign anorektal hastaliklarla karisabilmektedir.
Ozellikle lenf nodu metastazim igeren melanomlarda genis eksizyon ve lenf nodu diseksiyonu lokal niiksii azaltmasi nedeniyle onerilmektedir. 77
yasindaki kadin hastamiza anal girimdeki polipoid kitleye yapilan kolonoskopik biyopsi sonucunda gelen anal malign melanoma tarus: ile
abdominoperineal rezeksiyon + bilateral inguinal + bilateral iliyak + paraaortik lenf nodu diseksiyonu yapildi. Pararektal fasyanin diginda yer alan iki
adet lenf nodunun da postoperatif MR da sebat etmesi {izerine posterior yaklasimla lenf nodu eksizyonu yapildi ve bu ikinci seansta yapilan
eksizyonun patoloji sonucu metastazla uyumlu goriildii. Ozellikle lenf nodu metastazi olan anal malign melanom hastalarinda lenf nodu
diseksiyonlar1 lokal niiks ve sagkalim agisindan faydalidir.

Anahtar Kelimeler: Anal Malign Melanom, Anal Kanser, Anal Malignansiler
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Introduction

Anal malignant melanoma is an extremely aggressive and luckily very rare tumor. Surgical resection is the
main treatment, unfortunately value of adjuvant treatments is limited (1). Only 0.5-2% of anorectal cancers
and less than 2% of melanomas are caused by it. The most common site of primary gastrointestinal
melanoma is the anal canal. Only 2% of cutaneous melanomas metastasize to gastrointestinal tract, and
only 2% of these metastases are rectal metastases (1). The median age at which anorectal melanoma first
appears is 55, but this range is broad (2).

All melanomas develop from melanocytes. When melanocytes are exposed to carcinogenic stimuli,
malignant transformation into melanoma is observed. It has been clearly demonstrated that risk of
cutaneous melanoma increases with exposure to sunlight, especially ultraviolet B radiation. It is unclear
what triggers the development, though, as the anal mucosa is not exposed to light (3).

Melanin pigment in malignant cells is the basis of histological diagnosis. Presence of junctional changes
helps to establish the diagnosis. Without melanin or junctional changes, immunohistochemistry may be
helpful. 5-100, HMB-45 and vimentin stained positively respectively in 78, 94 and 100% of the tumors(4).
The aim of our case report is to present a patient with primary anal malignant melanoma who underwent
abdominoperineal resection + radical lymph node dissection in our clinic.

Case Report

A 77-year-old female patient was admitted to the outpatient clinic of an external center with complaints of
swelling, bleeding and pain in the rectal region. First evaluation of the patient was in favor of hemorrhoidal
disease and medical treatment was started. Afterwards, the patient was admitted to our general surgery
outpatient clinic because her complaints did not regress despite medical treatment. On rectal examination,
a stalked polyp of approximately 5 cm in diameter, which almost completely covered the lumen, was
palpated at the anal entrance. In the colonoscopy, multiple biopsies were performed from the polypoid
lesion at the anal entrance (Figure 1, 2)

Figure 1. Polypoid mass closing the lumen in colonoscopy.

Figure 2. Polypoid mass closing the lumen in colonoscopy.
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Pathological evaluation was reported as “In sections, it does not contain surface epithelium, forms layers
and islands on the background of necrotic tissue, has large pleomorphic nuclei, prominent eosinophilic
nucleoli, shows high mitotic activity, positive with HMB45, 5100, MelanA and Vimentin, p16, CK7, CK20,
CDX2, ER, PR, CEA. Negatively stained neoplastic proliferation with LCA, PanCK, EMA, SMA was
observed. Malignant melanoma was considered.”. Ki 67 proliferation index was found around 35%.

Thereupon, the patient was examined with imaging methods in terms of metastatic disease and the MR
imaging of the patient was reported as" A polypoid mass lesion filling the lumen is observed in the 5 cm
distal part of the rectum. Heterogeneous diffusion features and enhancements are observed in the lesion.
As far as can be seen, the lesion extends proximal to the anal canal. The 11x8 mm nodular lesion on the
right lateral wall of the pelvis with diffusion restriction and enhancement is compatible with metastatic
LAP. In addition, another 10x8 mm metastatic lymph node is observed on the right lateral wall of the pelvis,
close to the acetabular roof. No significant metastatic lesion was observed in the perirectal adipose tissue.
The mesorectal fascia is free.” (Figure 3)

Figure 3. Malignant melanoma with polypoid appearance at the anal entrance on preoperative MRI.

The tumor board assessed the patient and made the decision to operate as abdominoperineal resection
(APR), bilateral iliac, inguinal and paraaortic lymph node dissection. Afterwards, the patient underwent
surgery.

The final pathology result of the patient was reported as; “The tumor is situated on the dentate line of the
anal canal, 6x5x4.5 cm in size, shows polypoid development, invades the muscular layer of the intestinal
wall, and is 2.5 cm from the nearest (distal surgical margin) surgical margin. There is perineural invasion,
no lymphovascular invasion. Surgical margins are intact. Additionally, there is no tumor in the radial
surgical margin. There were 5 paraaortic, 13 right pelvic, 7 left pelvic, 4 left inguinal, 6 inguinal lymph
nodes from both right and left sides which was sent for frozen diagnosis, and 15 lymph nodes from the
intestinal periphery. Overall 50 lymph nodes were reactive.”
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Figure 4. Operation image of abdominoperineal resection + bilateral parailiac + paraaortic lymph node
dissection (AA: abdominal aorta, LU: left ureter, RU: right ureter, LCIA: left common iliac artery, RCIA:
right common iliac artery, VCI: vena cava inferior).

For the patient's postoperative assessment, a new contrast-enhanced MRI was taken. It was observed
during the radiological evaluation that the lymph node with pathological appearance, which was described
outside the pararectal area in the previous MRI, on the right pelvic wall close to the acetabular roof, was
still persistent. Thereupon, transsacral lymph node dissection with stereotaxic marking was planned for
the patient (Figure 5).

———
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Figure 5. CT image of 2 pathological lymph nodes and stereotaxy wire at the level of the sacrococcygeal
ligament.

With the use of intraoperative ultrasound, the lymph nodes were removed during the surgery. On the
postoperative 2nd day, intestinal contents were collected through patient’s drain placed in the pelvic. The
patient underwent an emergency laparotomy due to concerns of an intraoperative injury. It was observed
that the ileal loop located in the pelvic fossa during the exploration was perforated with a width of 3 mm
in the second operation due to secondary thermal damage to the energy devices used during the
exploration. This region underwent wedge resection and anastomosis. The lymph nodes excised during
the second procedure were shown to be consistent with metastasis in the final pathological assessment.

Discussion

Approximately 8300 new cases of anal cancers are diagnosed causing approximately 1200 deaths annually.
It is a very uncommon malignancy that makes up around 3% of all gastrointestinal malignancies (5, 6).

Surgical excision remains primary treatment. Surgery is the preferred form of therapy; however, the best
method is not universally agreed upon. (7,8). Since metastatic lymph nodes were observed in the MR
imaging of our patient, APR and paraaortic + parailiac + bilateral inguinal lymph node dissection was
preferred.

Chemotherapy and radiation have a restricted role. Although the disease is well controlled with WLE and
adjuvant radiotherapy, it has been stated by some authors that the general prognosis of the disease is not
affected (9).

Despite the addition of new treatment modalities over time, the lack of improvement in survival for the
last 30 years indicates the requirement for treatment that prioritizes quality of life, in a multidisciplinary
setting (8).
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Oz

Uretranin skuaméz hiicreli papillomu; nadir goriilen, diziiri gibi alt {iriner septomlarla bulgu veren, benign proliferatif skuamé6z lezyondur. Kesin
tan1 ve tedavi igin cerrahi eksizyon ve patolojik inceleme gerekmektedir. Bu olgu sunumunda makroskopik hematiiri nedeniyle bagvuran 76 yasinda
hastanin sistoiiretroskopik incelemesinde iiretrada boylu boyunca goézlenen bir¢ok papillomun transiiretral eksizyonu sonucu yapilan patolojik
incelemesinde tiimoral lezyonun prostat kanserine bagli metastazlar oldugu saptandu. Literatiirde malign tiretral lezyonlarin siklikla mesane kanserine
bagl metastazlar oldugu goriilmiistiir. Bu nedenle nadir goriilen bu vakay1 sunmay: amagladik.

Anahtar Kelimeler: Uretra, Papillom, Prostat Kanseri, Mesane Kanseri

&

Abstract

Squamous cell papilloma of the urethra is a rare disease and benign proliferative squamous lesion presenting with lower urinary symptoms such as
dysuria. There is no significant risk of malignancy. Surgical excision and careful pathological examination are required for definitive diagnosis and
treatment. In this case report, a 76-year-old patient who applied with the complaint of macroscopic hematuria. In a cystourethroscopic examination,
many papillomas were observed in the urethra. After transurethral excision of these lesions, the pathological analysis revealed that papillomas were
due to prostate cancer metastases. In the literature, it has been observed that urethral metastases are mostly metastases due to bladder cancer.
Therefore, we aimed to present this rare case.

Keywords: Urethra, Papilloma, Prostate Cancer, Bladder Cancer
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Giris
Uretranin invaziv olmayan skuaméz lezyonlari nadir goriilmekle birlikte klinik énemi net olarak ifade
edilememektedir (1). Mesane ve iiretrada gozlenmis skuamoz papillom sayis1 oldukca azdir. Bu hastalik
genellikle 40’11 ve 70'li yas kadinlarda goriilmiistiir. Bu hastalarin gelis sikayeti irritatif iseme semptomlari
olmustur (2). Bu lezyonlar oldukga nadir goriildiigii igin risk faktorlerini belirlemek oldukga zordur. Risk
faktorleri arasinda sigara ve aromatik aminlere maruz kalma diisiiniilebilir (3). Bu lezyonlar diisiik dereceli
papiller iiretelyal karsinoma benzerler (2).

Uretral karsinom ise ¢ok nadir goriiliir. En sik 50-70 yaslarinda goriilmekte ve yasla beraber artmaktadir.
Uretral papilom ve karsinomun ayirt edilmesi oldukga énemlidir. Bu {iretral lezyonlar1 ayirt etmek icin
eksizyonel biyopsi ve transiiretral rezeksiyon kullanilabilir (1).

Bu olgu sunumunda makroskopik hematiiri nedeniyle bagvuran 76 yasinda hastanin sistotiiretroskopik
incelemesinde iiretrada boylu boyunca gozlenen papillomlarin prostat kanserine bagh metastazlar oldugu
saptandi. Bu tiir lezyonlarda nadir goriilen prostat kanserinin {iretral papillomat6z metastazinin akilda
tutulmasi gerektigini vurgulamak amaciyla vakamizi sunmay1 amacladik.

Olgu

76 yasinda erkek hasta 15 giindiir olan makroskopik hematiiri sikayetiyle klinigimize bagvurdu. Oz
gecmisinde sigara kullandig1 ve hipertansiyon hastas1 oldugu 6grenildi. Soy ge¢misinde bilinen hastalik
Oykiisii olmayan hastanin fizik muayenesinde; rektal tusede prostat derece 2-3 ve prostat sol lobunun sert
oldugu saptandi.

Yapilan laboratuvar incelemesinde; WBC: 6,53 K/uL, Hb: 8,4 g/dl, platelet: 330 K/uL, iire: 32 mg/dl,
kreatinin: 0,94 mg / dl, total Prostat Spesifik Antijen (tPSA): 38 ng / ml, tam idrar tetkikinde +++ eritrosit ve
idrar mikroskopik incelemesinde bol eritrosit saptandu.

———
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Sekil 1. Endoskopik olarak iiretral papillomlarin goériintiileri.

Klinik incelemesinde genel durumu iyi, vitalleri stabil olan ve elektrolit imbalansi olmayan hastaya
poliklinik sartlarinda sistoiiretroskopi yapildi. Inceleme sonucu tiim iiretra boyunca uzanan birgok
papillom benzeri lezyonlar goriildii. Mesanede tiimoral olusuma rastlanilmadi. Hemoglobin diisiikliigii
olan hastaya 2 {inite eritrosit siispansiyon replasmanin ardindan spinal anestezi altinda iiretrada gozlenen
tiim papiller olusumlara transiiretral rezeksiyon yapildi. Alinan tiim pargalar eksiksiz olarak patolojik
incelemeye gonderildi. Patoloji sonucu gleason 4+5=9 (International society of urologic pathology- ISUP 5)
prostat adenokanser olarak raporlandi. Ardindan hastaya tiim abdominal tomografi ve tiim viicut kemik
sintigrafisi cekildi. Bu tetkiklerde prostat kanserine ait metastaz goriilmedi. Fakat {iretrada gozlenen
papillomlarin prostat kanserine bagl metastazlar oldugu goriilerek hastaya androjen deprivasyon tedavisi
baslandi ve hasta klinik takibe alindi.

Tartisma

Erkeklerde iiretral inverted papillom nadir goriilen ve genellikle niiks etmeyen soliter lezyonlardir (4, 5).
Klinige siklikla diziiri ve hematiiri sikayetiyle gelirler. On iiretraya yerlesen papillomlarda iiretral kanama
gozlenebilecegi gibi hastalar nadiren akut idrar retansiyonu klinigi ile bagvurabilirler (4, 6).

Primer {iretral karsinom oldukca nadir goriilen bir durum olup etyolojide {iretral darlik, aralikli
kateterizasyon, kronik irritasyon, radyasyon, iiretrit, iiretral divertikiil, idrar yolu enfeksiyonu rol
oynamaktadir. Tanida sistoiiretroskopi ve lezyondan biyopsi oldukca dnemlidir. Sag kalimi etkileyen
faktorler; yas, metastaz varligi, timoriin yeri, boyutu, evresi, derecesi ve histolojik tipidir. Tedavide
onkolojik prensiplere uygun radikal iiretrektomi yapilmaktadir. (7). Kiiciik ylizeyel distal {iretra
tiimorlerinde standart tedavi olmamasina ragmen lokal eksizyon yeterli olabilmektedir (8).

Mesane kanseri diinyada yaygin kanserler arasindadir. Kas invazif mesane kanserinin diger organlara
metastaz yapma ihtimali yiiksektir (9). Mesane kanseri siklikla pelvik ve retroperitoneal lenf nodlars,
akciger, karaciger, kemik ve bobrek iistii bezlerine metastaz yapabilir (10). Radikal sistoprostatektomi
yapilan hastalarda yaklasik %48 oraninda prostatik {iiretelyal kanser saptanir (11). Ayrica sistektomi
yapilan 348 hastanin %7’sinde iiretrada {iretelyal kanser goriimiis olup, bazi hastalarda ise karsinoma
insitu ve belirgin atipi goriilmiistiir (12).

Mesane kanseri olmayan hastalarda prostatik tiretelyal tiimorler ¢ok nadirdir. Prostatin bezinin ¢gogunlugu
glandiiler doku olusturur. Prostatin primer {iretelyal kanser siklig1 yaklasik olarak %3’tiir. Prostatik
iiretelyal karsinom ise prostatin drenaj kanallarindaki degisici epitelden meydana gelir. Bu tiimorlerde
iiretra, prostatik kanal, peritiretral gland bazal tabakaya yayilmada dogal bir bariyer olusturmaktadir.
Mesaneden direk veya endirek yayilimla iiretrada tiimor tutulumu gozlenebilir. Bazen de iist iiriner sistem
tiimorlerinin implantasyonu goriilebilir (11).

Bizim olgumuzda ise anterior ve posterior {iretrada boylu boyunca {iretral papilloma benzeri lezyonlar
mevcuttu. Literatiire bakildiginda iiretral papillom ve iiretral tiimorler oldukca nadir goriilmektedir.
Mesane kanserinine bagh {iretral metastazlar da nadiren goriilmektedir. Bu olguda ise prostat kanser
metastazinin tiretrada birgok papillom benzeri goriiniime yol actig1 goriilmiistiir. Bu nedenle papillomatdz
iiretral lezyonlarda prostat kanseri metastazi akilda bulunmas: gerekmektedir.

Bilgilendirilmig Onam: Bireyden yazili ve sdzlii onam almmustir.
Cikar Catismasi: Yazarlar gikar ¢atismasi beyan etmemislerdir.

Finansal Destek: Yazarlar finansal destek beyan etmemislerdir.
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