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ABSTRACT

Objective: The minor histocompatibility antigens (mHAgs) are the
epitopes composed of polymorphic essential peptides, and they create T
cell response limited to a variety of class | and Il HLA alleles. In recent
years, there has been extensive research on the distribution of
polymorphic regions in different populations. The incompatibility between
recipient and donor, may initiate a strong cellular immune response
despite HLA full-matched transplantation. We determined the frequency
of minor antigens among hematopoietic stem cell transplantation (HSCT)
recipients who underwent transplantation for various hematological
diseases.

Material and Methods: The study population included 200 healthy
individuals, 150 HLA-typed patients who were candidates for allogeneic
HSCT, and 20 recipients/donors with allogeneic transplants. Minor HAgs
identified by using polymerase chain reaction (PCR) and sequence specific
primer (SSP) methods.

Results: When the allele frequencies and genotypes of the patients were
compared with those of the healthy group, the difference was not
significant regarding to immunogenic or non-immunogenic allele
frequencies. The individuals with immunogenic homozygous H allele (HH
genotype) were a few more in the healthy group, and this difference
proved to be statistically significant. In fact, our study population
Insufficient though the number was, based on the data received from 20
transplant patients and donors, GvHD was observed in 5 of 10 patients
who had minor incompatibility.

Conclusion: We assume that determining the mHAg frequencies in the
healthy Turkish population and in patients with malignant hematological
diseases will likely contribute to the understanding of the immune
response.

Keywords: Minor Histocompatibility Antigens, Allogeneic Hematopoietic
Stem Cell Transplantation, Graft-versus-host disease.

0z

Amag: Min6r doku uygunluk antijenleri (mHAg), polimorfik esansiyel pep-
titlerden olusan epitoplar olup sinif | ve Il insan I6kosit antijeni (HLA) alel
cesitleri ile sinirli olan bir T hiicresi yaniti ortaya gikarirlar. Son yillarda,
farkl popilasyonlarda polimorfik bolgelerin dagilimi hakkinda kapsamli
arastirmalar yapilmistir. Alici ve verici arasindaki mHAg uyumsuzlugu, HLA
tam uyumlu transplantasyona ragmen gticli bir hicresel immin yaniti
baslatabilir. Calismamizda gesitli hematolojik hastaliklar nedeniyle alloje-
neik hematopoietik kok hiicre nakli (AHKN) yapilan hastalarda mHAg sikli-
ginin belirlenmesi amaglanmistir.

Gereg ve Yontem: Calisma popilasyonu 200 saglikli bireyi, AHKN adaylari
olarak HLA’si tiplendirilmis olan 150 hastayi ve 20 AHKN alicisi/donériini
icermektedir. mHAg’lar, polimeraz zincir reaksiyonu (PZR) ve diziye 6zgu
primer (SSP) yontemleri kullanilarak belirlendi.

Bulgular: Hastalarin alel frekanslari ve genotipleri saglkli grup ile karsilasti-
rildiginda, immunojenik veya immunojenik olmayan alel frekanslari agisin-
dan fark anlamli degildi. Saglkl grupta immiinojenik homozigot H aleli (HH
genotipi) olan bireyler daha azdi ve bu fark istatistiksel olarak anlamliydi.
Calisma poptlasyonumuz kiigiik olmasina ragmen, 20 transplant hastasin-
dan ve dondriinden alinan verilere gore, 10 hastanin %50’sinin mindér uyum-
suzluk kaynakl Graft versus host hastaligi (GVHH) oldugu gozlendi.

Sonug: Saghkli Turk poptlasyonunda ve malign hematolojik hastaligi olan
hastalarda mHAg frekanslarinin belirlenmesinin immiin yanitin anlasiima-
sina katki saglayacagini distinmekteyiz.

Anahtar Kelimeler: Min6r Doku Uygunluk Antijenleri, Allojenik
Hematopoietik Kok Hiicre Nakli, Graft-versus-host hastalig
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INTRODUCTION

Allogeneic hematopoietic stem cell transplantation (AHSCT) is a
potentially curative therapy for many malignant and nonmalig-
nant hematologic diseases. Recipient donor Human Leukocyte
Antigen (HLA) mismatch for major histocompatibility antigens
encoded on the short arm of chromosome 6 is the most im-
portant risk factor for graft-versus-host disease (GVHD) (1, 2).
Recipient donor HLA mismatch for minor histocompatibility
antigens (mHAgs) encoded by sex-linked or autosomal loci also
contributesto the risk of GVHD (3-6). The impact of mismatches
of mHAgs on the development of GVHD is the best studied in
pairs of siblingswho are HLA identical. A mHAg is of clinical in-
terest only if it is immunogenic and when it has a moderately
increased frequency distribution in the population. The HA-1
antigen fulfills two of the conditions required for the induc-
tion of GVHD: it is immunogenic and has a moderate (69%)
phenotypic frequency. The tissue distribution of mHAgs might
explain its correlation with GVHD. The H-Y and HA-3 antigens
occur on hematopoieticand nonhematopoietic cells. HA-1 and
HA-2 are expressed only on cells derived from hematopoietic
precursors, including dendritic cells and epidermal Langerhans’
cells (7,8). Since the chief function of the latter cells is to pre-
sent antigens to T cells, they are plausible candidates for elici-
ting a graft-versus-host reaction from donor T cells. HA-1 and
HA-2 are encoded by biallelic loci, along with immunogenic
variants, HA-1H and HA-2V, which are expressed along with
HLA-A2 antigens and induce strong HLA-A2-restricted alloreac-
tive T-cell responses, and non-immunogenic counterparts, HA-
1R and HA-2M, which represent functional null alleles that are
poorly presented by HLA class | molecules. HA-1 and HA-2 are
potential targets of selective graft-versus-leukemia and graft-
versus-tumor reactivity after HSCT. It was recently reported that
mismatches for two HLA*02:01-restricted mHAgs: HA-1 and
HA-8 increased the incidence of severe acute GVHD (aGVHD)
when the donor had A/A genotype in rs231775 of CTLA4 gene
(9). The information of mHA genotyping is useful for selection
of therapeutic targets in the post-transplant immunotherapy.

In this study, we aimed to determine the frequency of mHAs in
the healthy population and to find out the relationship betwe-
en mHAs and hematopoietic malignant diseases. In addition we
investigated whether or not mismatching of mHAs contributes
to acute GVHD (grade Il or higher) in recipients of HLA-identical
bone marrow.

MATERIAL AND METHODS

We have 200 healthy people, 150 patients with various malig-
nant hematologic disorders, 20 recipients of HSCT and their
sibling donors, who were HLA identical, at Istanbul University,
Istanbul Faculty of Medicine, Adult Bone Marrow Transplan-
tation Unit. The donor—recipient pairs were selected on the
basis of the presence of HLA-A2, which is the HLA restriction
molecule for mHAg HA-1. The recipients underwent HSCT for
acute lymphocytic leukemia, acute myeloid leukemia, chronic
myeloid leukemia, non-Hodgkin’s lymphoma, or aplastic ane-
mia. None of the recipients received T cell depleted bone mar-
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row. As prophylaxis against GVHD, they received cyclosporine
and short course methotrexate. In the assessment of GVHD, a
grade of 0 or | was considered to indicate the absence of such
disease, and a grade of Il or higher its presence.

The project was approved by the Ethical Committee of the Is-
tanbul Faculty of Medicine (2019/983).

Blood samples were obtained from the patients and their sib-
ling donors before HSCT. The search for and selection of an
HLA-identical sibling donor were based on HLA typing for the
HLA-A, B, and DR antigens of the patients’ families. HA-1 allele
polymerase chain reaction (PCR) and sequence specific primer
(SSP) methods were employed (PCR-SSP kit, One Lambda Inc).
The domains described by two alleles of HA-1 can be seen in
Table 1. The amplified PCR products were analyzed through 2%
gel electrophoresis and were visualized in UV transilluminator
following ethidium bromide staining.

Table 1: Primer Recognition Sites

5’ Recognition 3’ Recognition

Alleles Sites Sites Size
HA._l.H. 345ACACT349  500CTGCA504 190bp
(Histidine)

HA-l.R. 345ACACT349  500TTGCG504 190bp
(Arginin)

Evaluation and Interpretation of the Data

The mHA alleles were tested for Hardy—Weinberg equilibrium.
was tested. The Fisher’s Exact test and the Chi Square test were
conducted through SPSS program. The results were evaluated
in terms of allele frequencies, Odds ratio, 95 % Confidence
Interval, and p value.

RESULTS

We typed 20 pairs of HSCT donors and recipients who were
HLA identical for HLA-A2. The results were then evaluated to
determine whether they were correlated with the develop-
ment of GVHD after HSCT. Allelic variant distribution was si-
milar between recipients and donors whereas frequencies for
RR, HH and HR genotypes were found as 35%, 10% and 55%
respectively (Table 2). Ten patients were mHAg mismatched
and one of them developed acute GVHD. Among 200 healthy
individuals 45.7% had H allele and 54.2% the R allele matching
Hardy-Weinberg Equilibrium (HWE) (Table 3). Upon allelic vari-
ant distribution, genotype frequencies were as follows; RR with
26.5%, HH with 8% and HR with 55.5%. The allelic frequency
for H allele and R allele was 43.3%, and 56.6% respectively in
the study group encompassing the cases with malignant hema-
tological diseases (Table 3). The genotype frequencies of the
healthy group and the patients can be seen in Figure 1. HH ge-
notype were found to be higher frequency in the healthy group,
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Table 2: The HA1 genotypes and GVHD conditions of the
recipients and donors

Control Sex Minor Minor
Recipient/ aGVHD cGVHD HA1 HA1
No: -
Donor Recipient Donor
1 E/K - - HR HR
2 E/E + - HR HR
3 E/E - - RR RR
4 E/E - - HH HR
5 E/E Early ex HR HR
6 E/K ) Ex-not RR HR
assessed
7 K/E ) Ex- not RR RR
assessed
8 E/E + + HR RR
9 E/E - - HR RR
10 K/K - - RR RR
1 E/K + Ex- not RR HH
assessed
12 E/E + + RR HR
13 E/E + + HR HR
14 K/K - Recurrence RR HR
15 K/K + + HH RR
16 E/E - - HR RR
17 K/E - + HR HR
18 K/E - - HR HR
19 K/K - + HR HH
20 E/K + Ex-not HR HR
assessed

Table 3: The HA1 allele frequencies of the healthy and
patient groups

Healthy Group (n:400) Patients Group (n:300)

mHAg allele (n/%) (n/%)
HA1-H 183 /45.7 130/43.3
HA1-R 217/ 54.2 170/ 56.6

compared with the patients (11.7%-18% p < 0.05, 95%Cl=0.289-
1.023). The HR genotype was a little more in the patient group,
no statistical significance was observed (65.3%-55.5% p=0.06).

DISCUSSION

Previously mHAgs were identified through in vitro proliferation
of specific cytotoxic T lymphocytes (CTL) in patients who de-
veloped GVHD and then cloning these cells. Since 1998, when
DNA based methods were first used, PCR-Restriction fragment
length polymorphism (RFLP) and allele specific primers as well
as PCR amplification methods have come into use (10-12).
mHAgs are polymorphic in structure, and they are immuno-

genic for T cells, thus capable of initiating reactions related to
the graft. Early studies on this issue included the presence of
H-Y-related CTL and immune reactions through mHAgs in pati-
ents who received hematopoietic stem cell transplant (HSCT)
from HLA compatible siblings. Goulmy and colleagues studied
5 mHAgs that were not related to the gender chromosome
and showed that the HA-1 difference between HLA compatible
recipient and donor had an effect on the development of II-IV
grade aGVHD (12). Although it is quite difficult to distinguish
GVHD from GVL/T (graft and leukemia/tumor), regulation of
GVL effect is one of the main problems in allogeneic.

While stem cell transplantation suppresses GVHD, it is neces-
sary to simultaneously stimulate GVL/T.

Accordingly, it may be of use to stimulate the CTLs against mAHgs
like HA-1 (13). Donor T cells, held responsible for the anti-leu-
kemic effect of donor leukocyte infusion performed on patients
with recurrent leukemia after stem cell transplant, identify the
HA-1 and HA-2 minor antigens in malign cells and become reacti-
ve. Donor based T cells are capable of eliminating hematological
malignancies by specifically focusing on the minor antigens on
the hematopoietic cells (14-16)

One important goal of our study was to determine the allele
and genotype frequencies of the healthy population. In control
group, the HA-1H allele frequency was 45.7%, and the HA-1R
allele frequency was 54.2%, being in the healthy group. In the
study conducted by Kotzampasaki and colleagues in Greece, 49
healthy bone marrow donors had the same alleles in frequen-
cies of 29% and 70% respectively (14). A research conducted
by Goulmy and colleagues studied 2262 subjects from 6 dif-
ferent ethnic groups in 16 countries in 5 different continents
by making 10 different minor antigen genotype classifications.
They found that the HA-1H and HA-1R were 47.6 % and 52.4 %
respectively in East Asian populations; they were found to be
47.8 % and 52.2 % in African Americans, and 35.9 % and 64.1 %
in Caucasian (14). As this study suggests, HA-1 antigen genoty-
pes frequencies vary in different races. Some of the differences
in this study have a geographical basis, whereas others are
distributed randomly. In the future, the importance of these
population studies will be understood with respect to potential
clinical practices of minor H antigens as an immunotherapeutic
tool after HSCT. In HLA-matched unrelated transplants, the app-
lication of adaptive cellular or vaccination treatments specific
to the Minor H antigen based on ethnicity will enhance the T
cell-related GvT response.

The allele frequencies and genotypes of 150 patients with a va-
riety of hematological malignancies were compared with those
of the healthy group, and it was found that there was no signi-
ficant difference between the two groups either in immunoge-
nic or in non-immunogenic allele frequencies. The individuals
having immunogenic homozygous H allele (HH genotype) in
their genotype frequencies were a few more in the healthy
group, and this difference proved to be statistically significant.
Although those having the immunogenic heterozygote H allele
(HR genotype) were a few more in the patient group, no sta-
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tistical significance was observed. The HA-1H allele frequency
was found to be 37.5% in HSCT recipients and donors. Terlizzi
and colleagues conducted a study on 200 healthy individuals
in northern Italy and found that the HA-1H and HA-1R allele
frequencies were 29.3% and 70.7%. The same study revealed
that 100 hundred patients with hematological malignancies
and solid tumors had similar allele frequencies, and that there
was no relationship between the frequencies and occurrence
of cancer (7). mHAgs play a central role in both GVL and GVHD.
Their discovery and characterization are crucial in developing
strategies to improve HSCT outcomes (17).

It is known that recipient-donor minor antigen mismatch in
bone marrow transplantations reduces the chance of survi-
val after transplantation and increases acute or chronic GVHD
(cGVHD). In this study, there was minor antigen incompatibility
in 10 patients (10%) and acute/chronic GVHD in 5 patients. It is
known that in HLA compatible HSCT series, aGVHD of 19% to
66% is observed (8, 18-19). As far as the 20 transplant recipi-
ents and donors are concerned, though the number is low, the
finding of GVHD in 50% of 10 patients with minor incompati-
bility is consistent with other studies in the literature (20-22).

HA-2 (rs61739531) is expressed in cells of hematopoietic ori-
gin 71 where there is evidence for GVL in AML with low risk
of GVHD. Similarly, other ubiquitously expressed mHAgs are
associated with GVL in chronic myelogenous leukemia without
evidence of GVHD, suggesting complex alloreactivities from
antigen processing, presentation, and costimulation (23).

Minor HAgs arise from the fraction of self-peptides presented
conventionally on MHC molecules that happen to be allelically
variant (6). Their antigenicity is revealed in transplantation set-
tings because such variant peptides are perceived as foreign to
a host’s T cells. With the advances in genome wide sequencing
and T cell-epitope identification technologies, the number of
molecularly identified mHAgs has increased exponentially (24-
26). Immunodominant mHAgs have attracted attention as im-
munotherapeutic targets for hematologic malignancies (10-12).

In conclusion, the uses of mHAg identification include the un-
derstanding of immune response against mHAgs, detection of
the GVHD risk, recognition of the GVL effect likelihood, selec-
tion of the most suitable donor, and determination of the like-
lihood of adaptive immunotherapy in malignant hematological
diseases.

Ethics Committee Approval: This study was approved by Istanbul Uni-
versity Istanbul Faculty of Medicine Clinical Research Ethics Committee
(Date: 09.08.2019, No: 2019/983).

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- F.S.0., S.R.0.; Data
Acquisition- D.K., C.K.C; Data Analysis/Interpretation- F.S.0., S.R.0.,
S.K.B., D.S.; Drafting Manuscript- F.S.0., S.R.O., D.K.; Critical Revision
of Manuscript- S.K.B., D.S., C.K.C., S.K.B.; Final Approval and Accoun-
tability- F.S.0., S.R.O, C.K.C., S.K.B., D.S., D.K.; Material and Technical
Support- F.S.0, S.R.0., D.K.; Supervision- S.K.B., D.S., C.K.C.

Fatma OGUZ SAVRAN and Suleyman Rustu OGUZ, contributed equally
to this work.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: This study was supported by the Istanbul Uni-
versity Scientific Research Projects Unit (Project no: 292/05012005).

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Calisma Konsepti/Tasarim- - F.S.0., S.R.0.; Veri
Toplama- D.K., C.K.C; Veri Analizi/Yorumlama- F.S.0., S.R.O.,
S.K.B., D.S.; Yazi Taslagi- F.S.0., S.R.0., D.K.; igerigin Elestirel
incelemesi- S.K.B., D.S., C.K.C., S.K.B.; Son Onay ve Sorumlu-
luk- F.S.0., S.R.O, C.K.C., S.K.B., D.S., D.K.; Malzeme ve Teknik
Destek- F.S.0, S.R.0., D.K.; Supervizyon- S.K.B., D.S., C.K.C.

Cikar Catismasi: Yazarlar gikar catismasi beyan etmemislerdir

Finansal Destek: Bu calisma istanbul Universitesi Bilimsel Aras-
tirma Projeleri Birimi tarafindan desteklenmistir. (Proje no:
292/05012005).

REFERENCES

1. den Haan JM, Meadows LM, Wang W, Pool J, Blokland E,
Bishop TL, et al. The minor histocompatibility antigen HA-1: a
diallelic gene with a single amino acid polymorphism. Science
1998;279(5353):1054-7.

2. Schreuder GM, Pool J, Blokland E, van Els C, Bakker A, van Rood
JJ, et al: A genetic analysis of human minor histocompatibility
antigens demonstrates Mendelian segregation independent of
HLA. Immunogenetics 1993;38(2):98-105.

3. Chao NJ. Minors come of age: minor histocompatibility antigens
and graft-versus-host disease. Biol Blood Marrow Transplant
2004;10(4):215-23.

4. Falkenburg JHF, van de Corput L, Marijt EWA, Willemze R. Minor
histocompatibility antigens in human stem cell transplantation.
Exp Hematol 2003;31(9):743-51.

5. Spierings E, Wieles B, Goulmy E. Minor histocompatibility
antigens—big in tumour therapy. Trends Immunol 2004;25(2):56-
60.

6. Bleakley M, Riddell SR. Molecules and mechanisms of the graft-
versus-leukaemia effect. Nat Rev Cancer 2004;4(5):371-80.

7. Spierings E, Hendriks M, Absi L, Canossi A, Chhaya S, Crowley J, et
al. Phenotype Frequencies of Autosomal Minor Histocompatibility
Antigens Display Significant Differences among Populations. PLoS
Genet 2007;3(6):103.

8. Terlizzi SD, Zino E, Mazzi B, Magnani C, Tresoldi C, Perna
SK, et al. Therapeutic and Diagnostic Applications of Minor
Histocompatibility Antigen HA-1 and HA-2 Disparities in Allogeneic
Hematopoietic Stem Cell Transplantation: A Survey of Different
Populations. Biol Blood Marrow Transplant 2006:12(1):95-101.

9. Romaniuk DS, Postovskaya AM, Khmelevskaya AA, Malko DB
and Efimov GA. Rapid Multiplex Genotyping of 20 HLA-A*02:01
Restricted Minor Histocompatibility Antigens. Front Immunol



file:///C:/Users/ertugrul/Desktop/Tar%c4%b1k%20Dergiler/SABIAD/2022/October/Word/javascript:AL_get(this, 'jour', 'PLoS Genet.');
file:///C:/Users/ertugrul/Desktop/Tar%c4%b1k%20Dergiler/SABIAD/2022/October/Word/javascript:AL_get(this, 'jour', 'PLoS Genet.');

10.

11.

12.

13.

14.

15.

16.

17.

Oguz, Kekik Cinar, Oguz, Kivang, Sargin, Kalayoglu Besisik Minor histocompatibility antigens in bone marrow transplantation
Journal of Advanced Research in Health Sciences - Saglik Bilimlerinde ileri Arastirmalar Dergisi 2022;5(3):5(3):130-134

2019;10:1226. doi: 10.3389/fimmu.2019.01226.

Tseng LH, Lin MT, Martin PJ, Pei J, Smith AG, Hansen JA. Definition
of the gene encoding the minor histocompatibility antigen
HA-1 and typing for HA-1 from genomic DNA. Tissue Antigen
1998;52(4):305-11.

den Haan JM, Sherman NE, Blokland E, Huczko E, Koning F,
Drijfhout JW, et al. Identification of a graft versus host disease-
associated human minor histocompatibility antigen. Science
1995:9;268(5216):1476-80.

Goulmy E, Schipper R, Pool J, Blokland E, Falkenburg JH, Vossen
J, et al. Mismatches of minor histocompatibity antigens between
HLA identical donors and recipients and the development of graft
—versus host disease after bone marrow transplantation. New Engl
J Med 1996:334(5):281-5.

Tanaka J. Target antigens for graft-versus-host disease (GVHD)
and graft-versus-leukemia/tumor (GVL/T). Nihon Rinsho
2003;61(9):1512-9.

Kotzampasaki EM, Spyropoulou-Vlachou MS, Kalofoutis C, Vrani V,
Kalofoutis A, Stavropoulos-Giokas C, et al: Minor histocompatibility
antigen HA-1 anf HPA-5 polymorphisms in HLA identical related
bone marrow transplantation. Transplant Proc 2004;36(6):1735-8.
Falkenburg JH, Smit WM, Willemze R. Cytotoxic T-lymphocyte (CTL)
responses against acute or chronic myeloid leukemia. Immunol Rev
1997;157:223-30.

Goulmy E. Human minor histocompatibility antigens: new concepts
for marrow transplantation and adoptive immunotherapy.
Immunol Rev 1997;157:125-40.

Lansford JL, Dharmasiri U, Chai S, Hunsucker SA, Bortone DS,
Keating JE, et al. Computational modeling and confirmation of
leukemia-associated minér histocompatibility antigens. Blood Adv
2018;28;2(16):2052-62.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Falkenburg JH, Marijt WAF, Heemskerk MHM, Willemze R. Minor
histocompatibility antigens as targets of graft-versus-leukemia
reactions. Curr Opin Hematol 2002;9(6):497-502.

Ferrera JL. Paradigm shift for graft versus host disease. Bone
Marrow Transplant 1994;14(2):183-4.

Ferrera JL, Antin JH. The pathophysiology of graft versus
host disease. In: Thomas ED, Blume KG, Forman SJ, editors.
Hematopoietic cell transplantation. USA: Blackwell Science;
1999.p.305-15.

Hagglund H, Bostrom L, Remberger M, Ljungman P, Nilsson B,
Ringden O. Risk factors for acute graft versus host disease in 219
consecutive HLA identical bone marrow transplant recipients. Bone
Marrow Transplant 1995;16(6):747-53.

Tseng LH, Lin MT, Hansen JA, Gooley T, Pei J, Smith AG et al.
Correlation between Disparity for the Minor Histocompatibility
Antigen HA-1 and the development of acute graft-versus-host
disease after allogeneic marrow transplantation. Blood 1999;
94(8):2911-4.

Wang W, Huang H, Halagan M, Vierra-Green C, Heuer M, Brelsford
JE, et al. Chromosome Y—encoded antigens associate with acute
graft-versus-host disease in sex-mismatched stem cell transplant.
Blood Adv 2018;9;2(19):2419-29.

Goulmy E. Minor histocompatibility antigens: allo target molecules
for tumor-specific immunotherapy. Cancer J 2004;10(1):1-7.
Hambach L, Goulmy E. Immunotherapy of cancer through
targeting of minor histocompatibility antigens. Curr Opin Immunol
2005;17(2):202-10.

Gustincich S, Manfiolett G, Del Sal G, Schneider C, Carninci P. A
fast method for high-quality genomic DNA extraction from whole
human blood. Bio Techniques 1991;11(3):298-302.



[STANBUL

UNIVERSITY
PRESS

ARASTIRMA MAKALESi / RESEARCH ARTICLE
Journal of Advanced Research in Health Sciences /
Saglik Bilimlerinde ileri Arastirmalar Dergisi 2022
DOI: 10.26650/JARHS2022-1117585

EVALUATION OF THE AWARENESS OF STEM CELL DONATION

KOK HUCRE BAGISCILIGI FARKINDALIGININ DEGERLENDIRILMESI

Cigdem KEKiK CINAR>®, Ayse Emel ONAL3 ©, Yasemin OYACI*®, Hiilya GUL?®, Nilgiin BOZBUGA®®,

Fatma SAVRAN OGUZ'?

Ystanbul University, Istanbul Faculty of Medicine, Department of Medical Biology, Istanbul, Turkiye

%Istanbul University, Istanbul Faculty of Medicine, Bone Marrow Registry Bank (TRIS), Istanbul, Turkiye

3Istanbul University, Center for Research and Practice in Community Medicine, Istanbul, Turkiye

“Istanbul University, Institute of Graduate Studies in Health Sciences, Medical Biology Program, Istanbul, Turkiye
SIstanbul University, Istanbul Faculty of Medicine, Department of Cardiovascular Surgery, istanbul, Istanbul, Turkiye

ORCID ID: G.K.C. 0000-0003-2098-381X; A.E.O. 0000-0001-8321-6517; Y.0. 0000-0002-1338-0087; H.G. 0000-0002-2276-6184; N.B. 0000-0002-4401-5250;

F.5.0. 0000-0002-6018-8936

Citation/Atf: Evaluation of the awareness of stem cell donation. Journal of Advanced Research in Health Sciences 2022;5(3):135-139.

https://doi.org/10.26650/JARHS2022-1117585

ABSTRACT

Objective: Many diseases, including bone marrow cancers (ALL, AML, etc.),
lymphomas, hereditary anemia, and immune deficiencies, can be treated
with hematopoietic stem cell transplantation (HSCT). Donors with Human
Leukocyte Antigen (HLA) match are first sought from the patient’s siblings,
parents, and close relatives. If a suitable donor cannot be found within the
family, the search for unrelated volunteer donors begins. HSC donor registry
centers were created in order to pool volunteer donors. More than 40
million stem cell donors and 136 banks affiliated and collaborate with the
World Marrow Donor Association (WMDA). These registry centers seek to
find the most suitable stem cell donor for the patient by collecting tissue
groups from the pool of donors and comparing them to tissue groups from
patients who applied completely voluntarily. The purpose of this study is to
determine the knowledge and attitudes toward stem cell donation of 5th
year students at the Istanbul Faculty of Medicine and randomly selected
adult members of society.

Material and Methods: The study included 285 students and 168 adults.
Both groups completed a questionnaire with 21 questions using the
interview under observation method.

Results: In a statistical comparison of student and public participants in
terms of stem cell donation, the student group was found to be far more
aware than the public participant group. When compared to the public
participant group, the student group’s desire to be stem cell donors was
found to be very significant. The school in the student group and the
written/visual media in the public participant group were extremely
important in raising awareness.

Conclusion: The survey study we conducted revealed that the knowledge
level of the public was insufficient, and the knowledge level of medical
students was deficient. Information about stem cell donation should be
disseminated in the written/visual media, in health institutions, and during
the education period, in order to raise societal awareness and increase the
number of donors in comparison to the country’s population.

Keywords: stem cell, voluntary donation, stem cell transplant
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Amag: Hematopoetik kok hicre nakli (HKHN), kemik iligi kanserleri
(ALL,AML vb), lenfomalar, kalitsal anemiler ve immun yetersizlikler gibi
birgok hastaligin tedavi segenegidir. Hastalara uygun insan lokosit antijen
(HLA) doku tipine sahip vericiler 6ncelikle kisinin kardesleri, anne-babasi
ve yakin akraba ici bireylerden taranir. Uygun verici aile igerisinden bulu-
namaz ise tarama, akraba olmayan gonullu bagiscilar arasinda yapilmaya
baslanir. Gonulli bagiscilar bir araya getirmek icin hematopoetik kok
hicre kayit merkezleri olusturulmustur. 40 milyondan fazla kék hicre
bagiscisi ile 136 kayit merkezi Diinya Kemik iligi Donér Birligi'ne (WMDA)
bagl olarak isbirligi yapmaktadir. Bu calismanin amaci, istanbul Tip
Fakdltesi 5. sinif tip 6grencilerinin ve toplumdan rastgele segilen yetiskin
bireylerin kok hiicre bagisina yonelik bilgi ve tutumlarini belirlemektir.
Gereg ve Yontem: Calismaya 285 6grenci ve 168 yetiskin dahil edildi. Her
iki grup da gozlem altinda gériisme yontemiyle 21 soruluk bir anket dol-
durmustur.

Bulgular: Ogrencilerin ve halktan katilimcilarin kék hiicre bagisi agisindan
istatistiksel karsilastirmasinda, 6grenci grubunun halktan katiimci gruba
gore cok daha bilingli oldugu bulundu. Ggrenci grubunun kok hiicre bagis-
¢ist olma istekliligi, halktan katilimcilarin istekliligi ile karsilastirildiginda
istatistiksel olarak anlaml bulundu. Ogrenci grubunda okul, halktan kati-
limci grubunda yazili/gérsel medya, farkindaliklarinin artmasinda son
derece 6nemliydi.

Sonug: Anket ¢alismamiz halkin bilgi diizeyinin yetersiz, tip 6grencilerinin
bilgi duizeyinin ise yeterli oldugunu ortaya koymustur. Kok hicre bagisi ile
ilgili bilgilendirmeler yazili/gérsel basinda, saghk kurumlarinda ve egitim
déneminde yayginlastirilarak toplumsal farkindaligin artiriimasi ve bagis¢
sayisinin Ulke niifusuna oranla artmasi saglanmalidir.

Anahtar Kelimeler: Kok hiicre, gonillu bagis, kok hicre nakli
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INTRODUCTION

In many cases, hematopoietic stem cell transplantation is used
as part of the treatment or as the only treatment option for
diseases classified as hematological malignancies, immune de-
ficiencies, and inherited metabolic disorders.

Full Human Leukocyte Antigen (HLA) matched siblings are the
best donors for stem cell transplant candidates. Only 25-30%
of these patients, however, have full HLA matched siblings. An
HLA-matched unrelated donor is required for patients who are
unable to find a sibling donor. The first reports on the feasibility
of stem cell transplantation from an HLA-matched unrelated
donor were published in the early 1970s (1). Following these
reports, the Anthony Nolan Stem Cell Registry was founded in
the United Kingdom in 1974, and similar initiatives followed in
a few years across Europe, America, and Asia (2). In 2022, there
are 136 donor registry and approximately 40 million stem cell
donors in 55 countries (3).

Nearly 700,000 donors are registered with Turkish donor re-
gistry (3). Turkiye has about 40 million people between the
ages of 18 and 55, which is the age range for stem cell volunteer
donors (4). In Turkiye, the ratio of volunteers to this age group
remains at a very low level of 0.017. A large number of people
must be screened in order to find suitable unrelated donors for
thousands of people who are waiting for stem cell transplants.
As a result, more stem cell volunteer donors are required. Only
1.2 percent of the eligible donors found between 2011 and
2020 were volunteer donors registered with Turkish donor re-
gistry, according to statistics from stem cell transplant candi-
dates who applied to the The Turkish blood and bone Marrow
donor registry of Istanbul Faculty of Medicine (Shortcode:TRIS-
Turkish Registry of Istanbul). Ethnic differences are a key factor
in HLA tissue typing, and the greater the number of stem cell
volunteer donors in Turkiye, the more likely it is that patients
will find a match. Despite the fact that the number of stem cell
volunteer donors has increased in recent years, particularly as
a result of social media calls, it is still not at the desired level.
This can be attributed to a lack of information, concerns about
the procedure used, and some beliefs and attitudes.

The aim of this study was to determine the knowledge, attitu-
des, and opinions of 5th year students from the Istanbul Faculty
of Medicine and randomly selected members of the general
public about stem cell donation.

MATERIALS and METHODS

The study included 285 students (Student group) who are 5th
year students at the Istanbul Faculty of Medicine and 168 ran-
domly selected individuals (Public group) who live in Istanbul’s
Silivri district. We calculated the sample size using the Open
epi program. The prevalence of stem cell donation awareness
among medical students was estimated to be 25%. The sample
diameter was calculated to be at least 289 with a 5% margin
of error at the 95% confidence level. 300 questionnaires were
filled out by the students. 285 of these were completely filled
out and evaluated. The prevalence of awareness was predic-
ted to be lower in adults selected from the community, and

the prevalence was assumed to be 12% in Open epi, with a
sample size of 163 people. 170 questionnaires were filled, of
which 168 complete questionnaires were included in the study.
Individuals who were invited and attended the training mee-
tings, which were planned separately for students and adults,
and who volunteered to fill out the questionnaires prior to
the training were included in both groups. Without sampling,
questionnaires were given to all groups on a voluntary basis.

Individuals who voluntarily participated in the survey were
asked to answer 12 questions to determine the demographic
characteristics of the participants, 3 questions to learn about
their knowledge of stem cell voluntary donation, and 6 questi-
ons to determine their opinions about being a volunteer donor,
all of which were answered using the observational interview
method. The obtained data were analyzed with a 95 percent
confidence interval using the “SPSS for Windows 21.0” prog-
ram. The chi-square test was used to analyze the data, which
was expressed as a percentage, mean, and standard deviation.

This study was supported by the Clinical Research Ethics Com-
mittee of Istanbul University (28.03.2018, no:491). This study
was approved by the ethical review boards of Istanbul Univer-
sity, Istanbul, Turkiye, and conducted in accordance with the
standards of the Declaration of Helsinki.

RESULTS

The mean age of the student group participating in the study
was determined as 24.19+1.03, while the average age of the
public group was determined as 45.4+12.5. Demographic data
of both groups are shown in Table-1.

Table 1: Demographic data of participants

Public Group Student
N (%) Group
N (%)

Age

18-35 49 (29.17) 282 (98.95)

36-50 57(33.93) 3(1.05)

51-80 62 (36.90) 0
Gender

Male 55 (32.7) 149 (52.3)

Female 113 (67.3) 136 (47.7)
Education

No education 1(0.6) 0

Primary Education 35(20.8) 0

High School 56 (33.3) 0

University /Undergraduate 76 (45.2) 285 (100)
Marital Status

Married 113 (67.3) 3 (1.05)

Single 55 (32.7) 282 (98.95)
Monthly Income

0 42 (25) 176 (61.75)

<1700 TL 34 (20.24) 84 (29.47)

1700-4000 TL 60 (37.71) 20 (7.02)

4000 TL + 32 (19.05) 5(1.75)

When the public group’s demographic data and willingness to
be a stem cell donor were compared, there was no statisti-
cally significant difference. When the demographic data of the
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student group and their desire to be a stem cell donor were
compared, it was discovered that female students were statis-
tically significantly more likely than male students to want to
be a donor (p<0.0001).

One hundred seventeen people (69.6%) from the public group
stated that they had children. There was no statistically signi-
ficant difference between the participants with and without
children in terms of the criterion of wanting to be a stem cell
donor.

Seventy-four percent of the general public and seventy-six per-
cent of students have never donated blood before. When asked
whether they would like to be a stem cell volunteer donor, 61%
of the public group and 77% of the student group stated that
they wanted to volunteer, and a statistically significant differen-
ce was found between the two groups (p=0.014). The students
were found to have given statistically significant correct ans-
wers to the questions we asked to assess their understanding
of stem cell donation. 57 percent of the general public said
they learned about stem cell donation from written and visual
media, while 88 percent of students said they learned about it
from schools and seminars (Table 2).

Table 2: Responses of the study groups about stem cell
donation

Public
Group
N (%)

Student
Group
N (%)

Never
donated
blood

124 (73.8) 216(75.78)  0.74

Willing to
be a stem
cell donor

Attitude To
Stem Cell
Donation

102 (60.71) 219 (76.84) 0.014

Cares about
who the
donation is
given

37(22.02) 74 (25.96) 0.5

The correct
answer
to the
question
of what is
stem cell
donation

107 (63.69) 257 (90.17)  <0.0001

Knowledge
levels on stem

cell donation  The correct

answer

to the
question
of where
to donate
stem cells

111 (66.07) 262 (91.92) <0.0001

Written/
Visual
Media

96 (57.14) 11 (3.85) <0.0001

Ways to learn
about stem

cell donation School/

. <0.0001
Seminar

15(8.92) 251 (88.07)

137

DISCUSSION

Unrelated volunteer donors can be a source of stem cells for
patients with hematological malignancies, immune deficien-
cies, and inherited metabolic disorders when a relative HLA
compatible donor is unavailable (5,6). Donors registered in the
databases of bone marrow and cord blood registry help pati-
ents find an HLA-matched unrelated donor in about half of the
cases (7,8). The World Marrow Donors Association (WMDA), an
international volunteer donor pool, was founded in 1994, and
provides the opportunity to screen donors who may be suitable
for a patient, not only from national but also from internatio-
nal donors. This study aimed to investigate the knowledge and
attitudes of randomly selected individuals and medical faculty
5th year students about stem cell donation and to increase
their awareness.

According to the WMDA’s data from 2020, 59 percent of the
40 million donors were between the ages of 26 and 45, with
57 percent of these donors being women, and 13 percent were
between the ages of 18 and 25, with 60 percent of these donors
being women. According to surveys, women are more likely to
donate than men (9,10). There was no statistically significant
difference between the public group’s age and gender data,
and their willingness to be a stem cell donor. Female students
were statistically significantly more likely than male students
to want to be a donor in the student group.

When obtaining written consent from donors, it is critical that
they are fully informed. Protecting the donor’s identity, having
a physical examination and psychological evaluation by impar-
tial physicians, explaining exactly how the stem cell or bone
marrow will be taken and other procedures will be done, and
verbally explaining that the patient’s life will be in danger if
the decision is changed at the last stage are all necessary. The
donor should be given enough time to make a decision (11).
When we look at the WMDA 2020 data, we can see that co-
untries with a high level of education have a large donor pool.
Individuals with a high level of education are more willing to
volunteer and donate blood on a regular basis, according to
studies. (6,7). There is a direct correlation between donating
blood and being a stem cell donor, according to a Mayo Clinic
survey of medical school students (12). When the number of
stem cell volunteer donors is compared to the population of
the countries, the United Arab Emirates has 0.54 percent, Iran
has 0.00007 percent, Turkiye has 0.08 percent, Germany has
8.3 percent, and the United States has 2.5 percent (11). Aside
from religious and ethnic differences, the countries’ high na-
tional income is a major factor in determining these rates. In
our survey, 78.5 percent of the public group had a high school
or higher education level compared to the 5th year students.
When compared to the public group, the student group wanted
to be a donor at a statistically significant level. This situation can
be explained by the medical students’ knowledge of stem cell
donation and stem cell collection procedures. While our study
found no statistical significance in terms of blood donation, it
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was discovered that 74 percent of the public and 76 percent of
the student groups had never donated blood before.

Individuals with and without children showed no significant dif-
ferences in their willingness to volunteer. In a study conducted
in the United States, medical students were randomly given
questionnaires containing emotional or rational information
about stem cell donation, and those who completed the ques-
tionnaire with emotional information stated that they would be
a significant donor (13). Some volunteers stated that having a
child motivated them to become a stem cell donor, while others
stated that they gave up volunteering after having a child in in-
terviews conducted with volunteer donors registered with the
The Turkish blood and bone Marrow donor registry of Istanbul
Faculty of Medicine. They claim that they are refusing because
they may need a transplant for their own children in the future
and will be unable to donate stem cells again.

The increase in the number of donor candidates registered in
the system in recent years can be attributed to more widely
available technological opportunities, as well as promotion/
information activities carried out in various branches such as
the press and social media networks (11). Unfortunately, there
are no regular programs or public service announcements in
Turkiye’s written or visual media to raise awareness or inform
the public about stem cell donation. It is requested to be a do-
nor through a patient, campaigns are organized for this, and the
information is not fully provided, especially in the social media
news. For example, announcements are made that it will be
sufficient to donate 3 tubes of blood only once to become a
donor. Most of the donors won in these ways, when called for
other patients, unfortunately either do not remember being a
donor or give up volunteering by stating that they are a donor
only for the patient for whom the campaign is made. We asked
our participants, “Does it matter to whom their donation will
be given?” To the question, 26% of the student group and 22%
of the public group answered “yes, it is important”. These rates
imply a loss of about a quarter of the data pool.

Fifty seven percent of the general public said they learned abo-
ut stem cell donation from written and visual media, while 88
percent of students said they learned about it from schools
and seminars. We can both expand our donor pool and have
more conscious and permanent donors by informing the pub-
lic through written and visual media, as well as raising student
awareness through seminars on being a volunteer donor during
their educational period.

World Donor Day is celebrated on the third Saturday of Sep-
tember each year. Raising awareness of stem cell donation
through various activities such as media, social communication
networks, NGOs, schools and organizations will contribute both
to the treatment of patients and to the country’s economy.
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ABSTRACT

Objective: Mendelian susceptibility to mycobacterial disease (MSMD) is a
subgroup of primary immunodeficiencies which develops with the Bacille
Calmette—Guérin (BCG) vaccine or non-tuberculous mycobacterial
infections. The clinical symptoms have a broad spectrum, from localized to
disseminated infections.

Materials and Methods: Herein, we performed whole-exome sequencing
(WES) on 13 patients with MSMD phenotype. All variants were confirmed
by Sanger sequencing. The mean age was 8.41 years (min 3 — max 14
years), and the mean age of symptom onset was 4.6 years in our cohort.
Results: We found previously identified IFNGR1 (n=1), IFNGR2 (n=1), TYK2
(n=1), IL12RB1 (n=1), and CYBB (n=1) gene variants in nine patients. Our
patients mostly suffered from lymphadenitis (61.5%), osteomyelitis (38%),
and miliary tuberculosis (31%). All patients except one had had the BCG
vaccination. Two patients developed BCGitis after vaccination. Three
patients suffered from disseminated BCG infection (BCGosis).
Conclusion: Our findings show the importance of molecular diagnosis in
patients with severe infections as an approach for understanding the
genetic basis of infectious diseases and deciding on treatment options.
The deficiency of IFN-mediated immunity genes plays a crucial role in the
pathogenesis of MSMD and must be considered in pediatric patients with
BCGitis.

Keywords: MSMD, BCGitis, whole exome sequencing
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Amag: Mikobakteriyel hastaliga (MSMD) Mendel duyarliligi, Bacille
Calmette-Guérin (BCG) asisi veya tiiberkiloz disi mikobakteriyel enfeksi-
yonlarla gelisen primer immin yetmezliklerin bir alt grubudur. Klinik
semptomlar, lokalize enfeksiyondan yayilmis enfeksiyona kadar genis bir
spektruma sahiptir.

Gereg ve Yontem: Bu galismada; MSMD fenotipli 13 hastada tim ekzom
dizileme (WES) yaptik. Tum varyantlar Sanger dizileme ile dogrulandi.
Bizim kohortumuzda ortalama yas 8.41 yil (en az 3 — en fazla 14 yil) ve
ortalama semptom baslangic yasi 4.6 idi.

Bulgular: Dokuz hastada; IFNGR1 (n=2), IFNGR2 (n=1), TYK2 (n=1),
IL12RB1 (n=1) ve CYBB (n=1) gen varyantlari bulduk. Hastalarimizda en ¢ok
lenfadenit (%61,5), osteomiyelit (%38) ve miliyer tiiberkiloz (%31) mev-
cuttu. Biri harig tiim hastalara BCG agisi yapildi. iki hastada asilamadan
sonra BCGitis gelisti. Ug hasta, yayilmis BCG enfeksiyonundan (BCGosis)
muzdaripti.

Sonug: Bulgularimiz, enfeksiyon hastaliklarinin genetik temelinin anlagil-
masinda ve tedavi segeneklerine karar verilmesinde bir yaklasim olarak
agir enfeksiyonlu hastalarda molekiler taninin 6nemini gostermektedir.
IFN aracili bagisiklik genlerinin eksikligi, MSMD’nin patogenezinde gok
6nemli bir rol oynar ve BCGitis'li pediatrik hastalarda dustintlmelidir.
Anahtar Kelimeler: MSMD, BCGitis, tim ekzom dizileme
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INTRODUCTION

Mendelian susceptibility to mycobacterial disease (MSMD) is
a type of primary immunodeficiency characterized by suscep-
tibility to mycobacterial infections or other intracellular pat-
hogens. Infectious agents in patients with MSMD tend to be
weakly virulent environmental organisms including mycobac-
teria (the nontuberculous mycobacteria (NTM), BCG, occasi-
onally Mycobacterium tuberculosis); bacteria (salmonellae,
some Burkholderia, Listeria); fungi, especially the dimorphic
molds (Histoplasma, Blastomyces, Coccidioides, cryptococci);
and the intracellular parasite Leishmania. In addition, herpes
virus family infections are common and can be severe, inclu-
ding herpes simplex virus (HSV) type 1 and 2, cytomegalovirus
(CMV), and Epstein—Barr virus (EBV). Bacillus Calmette—Guerin
(BCG) infection and disseminated BCG infection are seen quite
frequently in MSMD disorders because of reduced IL-12 and
IFN-y cytokines (1). IFNGR1, IFNGR2, STAT1, IL12B, IL12RB1,
IRF8, CYBB, and NEMO genes are the best-known disease-ca-
using genes underlying MSMD disorders, all of which are re-
lated to IFN-y mediated immunity (2,3). To date, more than
200 pathogenic variants have been identified in MSMD-related
genes (4).

IL-12RB1 deficiency (autosomal recessive inheritance) is the
most common gene defect to cause MSMD (5). IL-12R81 is
responsible for the formation of IL-12 and IL-23 receptors. It
has been reported that IFN-y production is low and there is
no IL-12 response (T and NK cells) in patients with /L-12R61
deficiency (6,7).

IFNGR1 and IFNGR2 deficiencies are a rare type of MSMD that
includes recessive or dominant inheritance leading to comp-
lete and partial IFN receptor defects (8). IFNGR1 and IFNGR2
encode the alpha and beta chain of the IFN receptor and play
a key role in mediating the IFN-y cytokine production and res-
ponse (9,10).

The TYK2 (Tyrosine Kinase 2) gene is an autosomal recessive
inherited deficiency that encodes Tyk2 protein. Tyk2 protein re-
gulates signal transduction of IL-6, IL-10, IL-12, and IL-23 recep-
tors and IFNa/B cytokines. Patients with TYK2 deficiency have
a better clinical course than those with other MSMD-related
genes. However, TYK2 deficiency poses problems in the regu-
lation of IL-12 and IL-23 receptors and is associated with sus-
ceptibility to MSMD and tuberculosis (11,12).

Most of the genes involved in the formation of MSMD are inhe-
rited autosomal. However, the CYBB gene shows X-linked reces-
sive inheritance. The CYBB gene is expressed in large amounts
on phagocytic cells and in small amounts on B cells. Most of
the germline mutations occurring in CYBB have been associa-
ted with chronic granulomatous disease (CGD) and disruption
of the respiratory burst of phagocytic cells. Some mutations in
the CYBB gene have been reported to cause MSMD (13,14).

Clinical genetic testing has an important role in resolving the
uncertainty of clinical diagnosis in heterogeneous disorders,
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managing treatment, and genetic counseling for the family. In
addition, delayed genetic testing can contribute to morbidity
and mortality (15). Whole exome sequencing approaches have
enabled accurate and rapid genetic diagnoses and improved
diagnostic success rates (16). Understanding the genetic back-
ground in MSMD disorders plays a key role in targeting treat-
ment and determining management options (17).

Herein, we report five variants in the IFNGR1&2, TYK2, IL12RB1,
and CYBB genes in 13 MSMD patients. In this study, we were
able to identify pathogenic variants in MSMD patients with high
accuracy, confirm the familial segregations, and evaluate the
genotype—phenotype correlations. The importance of identif-
ying gene defects in the clinical diagnosis of MSMD is discussed.

MATERIAL and METHODS

Approval for this study was obtained from the “Non-Invasive
Clinical Research Ethics Committee” of Istanbul Medipol Uni-
versity (January 2022, Decision no: 56). Written informed con-
sent was obtained from the patients and the parents included
in the study.

Clinical characteristics of the patients

Thirteen patients (8 male with mean age 5.5 and 5 female with
mean age 5.4) with the diagnosis of BCG or non-tuberculous
mycobacterial infections were enrolled in this study. Gastric
juice after prolonged fasting, sputum, cerebrospinal fluid, tho-
racentesis fluids, and lymph node biopsy materials in cases
with lymphadenopathy were used for mycobacterial culture.
Lowenstein—Jensen and Bactec media were used in culture exa-
minations. Patient samples were evaluated for acid-resistant
bacilli (ARB) positivity in Ehrlich Ziehl Neelsen (EZN) staining.
X-ray and computed tomography (CT) were used for radiograp-
hic examinations. Data on demographic characteristics, paren-
tal consanguinity status, family history, clinical manifestations
(age at onset of the disease, age at diagnosis, and infection his-
tory), treatment modality, and follow-up were retrieved from
patient files and electronic records. Immunologic investigati-
ons included complete blood count analyses (white blood cell,
lymphocyte, and neutrophil counts), CD3+, CD4+, and CD8+ T
cell, CD19+ B cell, and CD16/56+ natural killer (NK) cell, serum
IgG, -A, -M, -E levels, nitro blue tetrazolium (NBT) tests, and
genetic analyses.

Whole Exome Sequencing and Sanger Sequencing

The genomic DNA of the patients and their family members
were isolated with a genomic DNA isolation kit. A WES was app-
lied by using SureSelect Human All Exon kit v.5 (Agilent Techno-
logies, Santa Clara, California) by NextSeq 550 system (lllumina
Inc., San Diego, California, U.S). Sanger sequencing was applied
with region-specific primers. Fifty nanograms of genomic DNA
were used for PCR reaction. The following conditions were used
for PCR amplification: The initial denaturation step at 94°C for
5 min, 30 cycles of 94°C for 30 s, 60°C for 40's, 72°C for 1 min,
and a final step at 72°C for 5 min. Two percent agarose gel was
used for the PCR amplifications check. DNA sequence variations
were determined by bidirectional sequencing.
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DATA ANALYSIS

FASTQ files were mapped to a reference genome (hg19) with
the Burrows—Wheeler Aligner (BWA), and sequence alignment/
map (SAM) tools were used to generate a BAM file and then
a vcf file. Variants with min 20X depth and 20% frequency
were filtered for further analysis. To investigate the disease-
causing variant, variants were filtered according to their MAF
(<0.01). For the clinical interpretation, open-source programs
such as Sorting Intolerant from Tolerant (SIFT) (http://sift.jcvi.
org/), Polymorphism Phenotyping v2 (Polyphen2) (http://ge-
netics.bwh.harvard.edu/pph2/), variant effect predictor (VEP)
(https://www.ensembl.org/Tools/VEP) Varsome (https://varso-
me.com/), and Mutation Taster (https://www.mutationtaster.
org/) were used. The available public databases were used for
the allele frequency of the variants.

RESULTS

We evaluated 13 MSMD patients. The mean age was 8.41 years
(min 3 —max 14 years), and the mean age of symptom onset
was 4.6 years. The nationality of patients was as follows: Tur-
kish (n=10, 77%), Syrian (n=2, 15%, patients: P13 and P14),
and Albanian (n=1, 8%, patient: P11). Two patients died during
follow-up. Clinical characteristics (Table 1) and laboratory and
immunological findings of the patients (Table 2) are shown.

The most frequent clinical findings were lymphadenitis (61.5%),
osteomyelitis (38%), and miliary tuberculosis (31%). All patients
except one had had the BCG vaccination. Two patients deve-
loped BCGitis after vaccination. Three patients suffered from
disseminated BCG infection (BCGosis). We performed whole
exome sequencing on 13 patients with the MSMD phenotype
and found IFNGR1 (n=1), IFNGR2 (n=1), TYK2 (n=1), IL12RB1
(n=1), and CYBB (n=1) gene variants in nine patients (Table 3).
All variants were confirmed by Sanger sequencing.

IFNGR1 Deficiency: a five-year-old boy (P01) carried a mo-
noallelic IFNGR1 missense variant (NM_000416.3:c.589G>A;
p.E197K, rs55666220), and a three-year-old boy (P02) carried
a biallelic IFNGR1 frameshift variant (NM_000416.3:c.523delT,
p.R175Efs*33, rs749956849) individually. P01 had a history of
sepsis and fever at one month old without any additional fea-
tures. His laboratory findings, cell count, lymphocyte subsets,
serum IgG, IgA, 1gM, and IgE levels, and the NBT were normal.
P02 had left axillary lymphadenitis at six months old and os-
teomyelitis of the ulna bilaterally. This patient underwent he-
matopoietic stem cell transplantation (HSCT) but died due to
organ failure six months after the HSCT.

IFNGR2 Deficiency: Two siblings (P3 and P4) were born to a con-
sanguineous family at full term and without any complications.
We identified a homozygous missense variant in the IFNGR2
gene in both siblings. This variant (NM_005534.3:¢c.421G>A,
p.G141R, rs1196094724) was located in exon 4 of the gene.
The index patient (P3) is a two-year-old boy who was admitted
to the hospital with axillary erythematous axillary inflation and
abscess at the vaccination site of a BCG vaccine when he was

six months old. A clinical sample of the gastric aspirate did not
yield bacilli. The excised lymph node biopsy confirmed the pre-
sence of AFB, and the histopathological examination showed
cellular infiltration and granulomatous infiltration. The cultu-
re yielded the Mycobacterium Tuberculosis complex with the
Mycobacterium Bovis species. The patient was compatible with
tuberculosis lymphadenitis. Complete blood count, laboratory
findings, and detailed T, B, and NK immunophenotyping and
NBT test results were all normal. According to current findings,
the patient was diagnosed with BCGitis. He was treated suc-
cessfully with isoniazid, rifampin, and ethambutol. His sister
(P4) is an 11-month-old girl with a history of axillary lymphade-
nitis and hepatosplenomegaly. She was given antituberculosis
treatment when she was eight months of age. We do not have
any information about her culture and histopathologic results.
Neither sibling had pulmonary involvement, and they showed
a dramatic clinical response to anti-tuberculosis treatment.

TYK2 deficiency: We detected a homozygous frameshift vari-
ant in the TYK2 gene (NM_003331.5:c.647delG, p.P216Rfs*14,
rs1555719963) in two siblings. They were treated with antibi-
otics and IFN-y. Both siblings (P8 and P9) were born to a con-
sanguineous family. No complications developed after the BCG
vaccination. They were treated in the intensive care unit at the
age of one month and four months due to pneumonia, and no
infectious agents were detected. A diffuse varicella zoster infec-
tion developed after varicella vaccination at the age of one year.

IL12RB1 deficiency: We identified a homozygous splice site
mutation (NM_001290024.1:¢.184+2T>G, rs765825621) in the
IL12RB1 gene in two siblings (P6 and P7) born to consangui-
neous-marriage parents. They were diagnosed with recurrent
fever and enteritis symptoms. Salmonella spp. was positive in
their blood and stool culture. P6 died due to salmonella sepsis.
P7 was treated with antibiotics and IFN-y.

CYBB deficiency: We showed a hemizygous frameshift
(NM_000397.4:¢c.1308delC,p.K438Rfs*64) variant in the CYBB
gene in one patient (P10). This patient was hospitalized four
times because of fever and cervical lymphadenitis. His NBT test
was positive, and he was treated with antibiotics and IFN-y.

DISCUSSION

Mendelian susceptibility to MSMD is a rare disorder that mostly
starts during childhood and has a broad spectrum, from locali-
zed to disseminated BCG infections. Patients are characterized
by a defective IFN-y immune response leading to a predispositi-
on to selective infections (5). Today, X-linked (NEMO and CYBB)
and autosomal dominant and/or recessive-inherited IFNGR1,
IFNGR2, IL12B, IL12RB1, IL12RB2, TYK2, and IL23R genes are
the most known genes related with MSMD etiology. More than
80% of MSMD patients suffer from /IL12RB1/2 and IFNGR1/2
gene deficiencies (11).

Herein, we analyzed 13 MSMD patients and found IFNGR1,
IFNGR2, TYK2, IL12RB1, and CYBB gene defects in nine of
them. These variants are known as damaging in the literature.
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Table 2: Laboratory and Immunological Features of the MSMD patients

Patients PO1 P02 PO3 P04 PO5 PO6 PO7 PO8 P09 P10 P11 P12 P13
WBCx107L 9700 8500 20000 17000 9970 11400 6600 11700 6640 9225 4110 7490 6300
ANS 3000 2800 5030 6600 4820 8830 4400 3270 2160 4540 1550 4920 4870
ALS 4300 4800 13100 9000 3960 2600 2200 6240 3830 2960 2160 1880 860
:‘;;L;‘I‘_’ph" 1100 300 1580 600 50 30 330 1000 240 120 60 190 6
)':’ig’,‘ltcy'e 500 1100 990 1100 1090 730 990 690 380 1600 330 480 800
1gG mg/dl 1070 800 620 976 1151 1001 1100 721 880 890 1097 1327 1680
1gM mg/dl 78 94 121 130 88 137 144 105 110 88 70 105 210
IgA mg/dl 178 68 59 77 3% 117 110 33 88 77 172 176 110
IgE 1U/L 140 77 34 66 19 33 90 54 44 17 196 48 20
cD3% 69 420 66 68 71 57 71 82 77 66 74 80 73
CD4% 41 30l 36 36 50 240 39 34 32 36 35 50 39
CD8% 36 130 28 24 19 21 27 31 26 22 26 40 24
CD19% 14 2 1l 17 23 28 15 13y 124 14 9 15 15
CD16% 8 8 6 14 5 12 8 11 8 5 12 4 6
NBT test Normal Normal Normal Normal Normal Normal Normal Normal Normal Positive Normal Normal Normal
IFN-y No No No No No No Yes No No Yes No No No

WBC: White Blood Cells; ANS: absolute neutophil count; ALS: Absolute Lymphocyte Count; NBT: Nitroblue tetrazolium Test, IFN-y: interferon gamma

Table 3: Genetic variants in our patients

Patients  Gene cDNA position Protein dbSNP A"?hc MAF ACMG/AMP Clinvar
Inheritance
0.000272 . )

PO1 IFNGR1 NM_000416.3:¢.589G>A p.E197K  rs55666220 Het Exac)  Likely benign VUS
P02 IFNGR1 NM_000416.3:c.523delT p.R175Efs*33  rs749956849 Hom ?ggg:ﬁfé)z Pathogenic  Pathogenic
P03 and 0.000007
bos IFNGR2 NM_005534.3:c.421G>A p.G141R  rs1196094724  Hom (GnomAD) VUS NA
POGand | 1orB1  NM_001290024.1:c.184+2T>G NA rs765825621 Hom 0.00001 Likely NA
P07 (EXAC) pathogenic
PO8and o) NM_003331.5:c.647delG  p.P216Rfs*14 rs1555719963  Hom NA Pathogenic Likely
P09 pathogenic
P10 cvsB NM_000397.4:c.1308delC  p.K438Rfs*64 NA Hemi NA Likely NA

pathogenic

NA: Not Available, MAF: Minor Allele Frequency, Het: Heterozygous, Hom: Homozygous, Hemi: Hemizygosity, ACMG/AMP: American College of Medical Genetics /

Association for Molecular Pathology, VUS: Variant of Unknown Significance

IFNGR1/2 was one of the most common variants seen in our
study. We identified a monoallelic missense E197K (P1) and
a biallelic frameshift R175Efs*33 (P2) variant in two different
individuals. E197K variant was in the IFN-binding domain of
the protein, which is essential for the protein function (18).
The other frameshift variant, R175Efs*33, might lead to loss
of protein (19).

A functional IFN-y receptor signaling must consist of two func-
tional IFNGR1 and two additional IFNGR2 chains (20). Mono-
allelic or biallelic mutations of this gene cause the complete or
partial loss of IFN-y signaling (21). Disease-causing variants in
the IFNGR1 gene can be monoallelic or biallelic. Although both
monoallelic and biallelic variants cause impaired IFN-y signa-
ling, biallelic variants lead to a complete lack of signaling whe-
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reas monoallelic variants have been associated with blocking
the IFN-y/IFN-yR1 complex or JAK1 binding site of the receptor.

In addition, we identified a missense variant (G141R) in the
IFNGR2 gene in two siblings. This variant leads to misfolded
proteins with abnormal N-glycosylation resulting in partial
IFNGR2 deficiency. Both siblings were admitted with skin comp-
lications and axillary lymphadenitis that developed after they
received a BCG vaccine at approximately eight months of age.
They were treated with anti-tuberculosis treatment.

We detected a splice site variant (c.184+2T>G) in the /IL21RB1
gene in two siblings. IL12RB1/2 genes encode the p40 subunit
of IL-12 and IL-23; deficiency of this gene is responsible for the
lack of IL12 and IL23 production. Although this splice site vari-
ant has not been shown in an MSMD patient before, pathoge-
nic variants in this gene have been associated with MSMD (22).

Apart from the common mechanisms of MSMD disorders, TYK2
deficiency is a rare causative genetic disorder for this disease.
The tyrosine kinase 2 (TYK2) gene is a Janus kinase (JAK) family
member and plays a pivotal role in the signaling of some im-
portant cytokines, such as IL-6, IL-10, IL-12, IL-23, and IFNa/B
(23). Besides TYK2 deficiency, which is a rare condition, patients
have clinical features such as intracellular bacterial infections,
high IgE levels, and B/T cell lymphoma (12,24).

Here, a biallelic frameshift deletion (c.647delG) in the TYK2
gene was found in two siblings. Biallelic variants in this gene
have been associated with an impaired immune response to
microbial and viral infections (23).

A hemizygous c.1308delC in the CYBB gene was detected in one
MSMD patient. The CYBB variant in this case has not been pre-
viously published in the literature. MSMD patients with CYBB
are diagnosed with X-linked CGD and this gene mutation cause
a respiratory burst of phagocytes. Some CGD patients develop
disseminated tuberculosis mycobacterial disease, which is na-
med X-linked recessive (XR) MSMD due to CYBB deficiency (13).

Next-Generation Sequencing panels give a powerful advantage
to understanding the genetic background of the patients and
improving the success rate by detecting both mutations and
CNVs. Screening MSMD patients with NGS panels leads to dis-
covering new genetic etiologies of the MSMD pathogenesis and
enlightens the genotype-phenotype correlation.

Our report points to the importance of genetic diagnosis in pa-
tients with severe infections as an approach for understanding
the genetic basis of infectious diseases and deciding treatment
options. In MSMD patients, the diagnosis is made late because
the results of first-line immunological tests are mostly found
to be normal. Patients with severe BCG and disseminated BCG
infections should receive molecular diagnosis due to the incre-
ased risk of the diagnosis of inborn errors of human disorders.
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ABSTRACT

Objective of work: This study aimed to evaluate the content and
usefulness of YouTube videos on porcelain laminate veneers.

Materials and Methods: The keyword porcelain laminate veneer was
searched on YouTube. The first 200 videos were scanned. After exclusions,
79 videos were assessed for the content presented in 8 topic titles for
porcelain laminate veneers. Videos were classified as poor (0), moderate
(1), and excellent (2) based on the usefulness score. A general video
assessment included length of the video, number of views, comments,
likes, dislikes, and days since upload was completed. Videos were
categorized according to their type: educational, patient’s experience, and
scientifically erroneous. The source of the uploaded videos was classified
into three groups: professionals (dentist, specialist), health companies,
and individual users. Data were analyzed with the Kruskal-Wallis, Post hoc-
Dunn, and chi-square tests (p < .05).

Results: The average usefulness score was 0.544. It was found that the
length of the video and the number of comments were significantly higher
in the excellent videos than in poor videos (p=.030 and p=.019,
respectively). There was no significant difference between the usefulness
score and the source of upload (p=.426) or the type of video (p=.819). The
most discussed topic title was procedures of porcelain laminate veneer
(32.86%), while the least discussed topic title was contraindications
(3.81%).

Conclusion: YouTube appears to be an incomplete source of information
about porcelain laminate veneers for patients.

Keywords: Dental laminate; dental porcelain; dental veneers; information
resources

(074

Amag: Porselen laminate veneer Uzerine YouTube videolarinin igerigini ve
yararlihgini degerlendirmek.

Gereg¢ ve Yontemler: YouTube’da “porselen laminate veneer” anahtar
kelimesi arandi. ilk 200 video tarand. Harig tutulanlardan sonra, 79 video,
icerigin yararlihgr agisindan iki arastirmaci tarafindan analiz edildi.
Videolarda, porselen laminate veneer 8 konu basliginda degerlendirildi.
Videolar, yararhlk puanina gore zayif (0), orta (1) ve mikemmel (2) olarak
siniflandirildi. Genel video degerlendirmesi, videonun uzunlugunu, goérin-
tiileme yorum, begenme, begenmeme ve yiiklemeden bu yana gegen giin
sayilarini igeriyordu. Videolar tirlerine gore egitici, hasta deneyimi ve
bilimsel olarak hatali olarak kategorilere ayrildi. Videolar ytuklenme kay-
naklarina goére profesyoneller (dis hekimi, uzman), saglk sirketleri ve
bireysel kullanicilar olarak tg¢ gruba ayrildi. Veriler Kruskal-Wallis testi,
Posthoc-Dunn testi ve ki-kare testi ile analiz edildi (p<0,05).

Bulgular: Ortalama yararlilik puani 0,544’idi. Mikemmel yararhlk puanina
sahip videolarda video uzunlugunun ve yorum sayisinin zayif yararhhk
puanina sahip videolara gére anlaml derecede yiiksek oldugu bulundu
(sirastyla p=0,030 ve p=0,019). Yararhlik puani ile yikleme kaynagi (p=
0,426), video tiiri (p=0,819) arasinda anlamli bir fark yoktu. En ¢ok tartigi-
lan konu basligi porselen laminate veneer prosediirleriydi (%32,86). En az
tartisilan konu basligi ise kontrendikasyonlar oldu (%3,81).

Sonug: YouTube, porselen laminate veneer hakkinda hastalar igin yetersiz
bir bilgi kaynagi olarak gériinmektedir.

Anahtar Kelimeler: Dental laminate; dis porseleni; dis kaplamalari; bilgi
kaynaklari
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INTRODUCTION

Porcelain laminate veneers are used to restore anterior teeth
that are colored, worn, fractured, malformed, and misaligned
using dental adhesive and resin cement (1, 2). Due to their bi-
ocompatibility, durability, and aesthetic appeal, they are used
to treat anterior teeth as a standard procedure (3). The proper
planning, selection of the appropriate preparation technique,
ceramic, cement, and appropriate finishing and continuing ma-
intenance of restorations are essential for the success of por-
celain laminate veneers (4). Porcelain laminate veneers differ
from other dental restorations in dentistry. They are generally
preferred for esthetic purposes. Since patients can be deman-
ding in their esthetic requirements, patients need to be aware
of what treatment they will receive (5).

Recently there has been an enormous increase in internet usa-
ge by the public due to the ease of access to the internet, the
desire of patients to learn more about their medical conditions,
and the fact that it is cheap, as opposed to professional healt-
hcare consultation (6). YouTube was established in 2005. It is
the most popular online video sharing platform, consisting of a
broad network that allows viewers to watch videos, download
them for free, comment, like and upload them (7-9).

In recent years, YouTube has been used widely by patients who
want to learn medical information about their conditions (10).
However, it was concluded in a systematic review that YouTube
contains misleading information that contradicts reference gu-
idelines (7). Therefore, it is essential to evaluate the integrity
and quality of the obtained information from YouTube videos.
As medical and dental professionals realize that patients are
progressively using YouTube to search for information about
treatment, many studies have been investigated for the accu-
racy and the content of YouTube videos (6, 8, 11-20). The ob-
jective of this study was to assess the content and usefulness
of YouTube videos on porcelain laminate veneers. The research
hypothesis was that YouTube videos on porcelain laminate ve-
neers contain incomplete information.

MATERIALS AND METHODS

This was a cross-sectional evaluation of YouTube videos on por-
celain laminate veneers. YouTube was searched (www.youtube.
com) using the “porcelain laminate veneer” search term on
November 18, 2020. “Sort by relevance” was used as a search
filter. Cookies and previous search results were deleted from
the browser (Google Chrome) to avoid changing the order of
the videos. The first 200 videos were watched by two rese-
archers (PN, SG) in the study, as it was reported that most of
the studies using YouTube as a search engine had used 60-200
videos (6, 10).

All videos were recorded on the watch list to avoid any dupli-
cation. The study did not include composite laminate or crown
restoration videos, irrelevant videos, videos with no sound or
heading, lectures or conferences, non-English language videos,
advertisements, and duplicate videos. There was no restric-

tion on the length of the video. This study included English-
language videos related to porcelain laminate veneers having
acceptable quality.

The following criteria were determined for all videos: the num-
ber of views, the number of “likes’”” and ““dislikes”, the length
of the video, the number of comments, country of origin, the
source of upload, and days since upload. Viewers’ interaction
with videos was calculated using the formula of interaction
index [(number of likes-number of dislikes / total number of
views) x 100%] and the viewing rate (number of views/number
of days since upload x 100%) (6). The videos were categorized
according to their type: educational, patient’s experience, and
scientifically erroneous. The upload source was classified into
three groups: professionals (dentist, specialist), health compa-
nies, and individual users.

This study evaluated videos for the content presented in the
following eight topic titles for porcelain laminate veneers: de-
finition, indications, contraindications, advantages, procedures
involved, complications, prognosis and survival, cost (12). Re-
searchers were blinded to each other’s answers. If a topic title
was mentioned in the video, 1 point was given; if it was not
mentioned, 0 points were given. A total of 0-2 points indicated
the content of a poor video with a lack of information where
most topics were not discussed, and topics were not beneficial
for patients. A total of 3—5 points indicated a moderate video
content with moderate quality; some issues were discussed
well and were somewhat helpful for patients. A total of 6-8
points stated excellent video content with excellent quality;
almost all topics were discussed and were highly beneficial for
patients.

In addition, usefulness scores for all videos were determined
as poor, moderate, and excellent, according to the presence of
flow and quality of the content.

e a poor score (0): poor quality, insufficient information

e a moderate score (1): moderate quality, satisfactory
information

¢ an excellent score (2): excellent quality, accurate, and highly
useful information.

Any disagreements were solved with consensus. Ethical app-
roval was not required for this study as publicly available data
was used.

SigmaPlot 12.5 software (Systat Software Inc, San José, CA,
USA) was used for statistical analysis. Data were tested for
normality using the Shapiro-Wilk test. The Kruskal-Wallis test
was used to evaluate nonparametric data. The Post hoc-Dunn
test was used to evaluate the differences. The chi-square test
evaluated differences in categorical variables. Correlations were
determined using the Spearman correlation test. p < .05 was
considered significant. The agreement of the researchers on
usefulness was evaluated using the kappa score.




Naiboglu, Goksel, Aykanat YouTube research on porcelain laminate veneer
Journal of Advanced Research in Health Sciences - Saglik Bilimlerinde ileri Arastirmalar Dergisi 2022;5(3):147-152

Video search on YouTube using the
search term ‘porcelain laminate veneer’

The first 200 videos were
evaluated

Included (79 videos) Excluded (121 videos)

43 videos about composite laminate or
crown restoration

32 videos with no sound or heading
17 advertisements

10 non-English language videos

9 duplicate videos

8 lectures or conferences

2 irrelevant videos

Figure 1: Flowchart
RESULTS

Of the first 200 videos screened, 121 were excluded (Figure
1). The remaining 79 videos were classified by source of up-
load: professionals (dentist, specialist) (78.48%, n=62), health
companies (11.39%, n=9), individual users (10.13%, n=8). Vi-
deos were categorized according to type of video: educational
(n=71), patient experience (n=7), scientifically erroneous (n=1).
The USA uploaded most of the videos (58.23%, n=46), while
India, Britain, Turkiye, Canada, Australia, Israel, Egypt, Hungary,
Germany, Cambodia, and Mexico uploaded the other videos.
The descriptive statistics of the video demographic data are
shown in Table 1.

The mean viewing rate was 1.22 and the mean interaction in-
dex was 1.28. The usefulness score average was 0.544. Of the
selected videos, 53.16% were classified as poor (42/79), 39.24%
were classified as moderate (31/79), 7.60% were classified as
excellent (6/79). The procedures of porcelain laminate vene-
ers (32.86%, n=69), advantages (18.57%, n=39), indications
(16.67%, n=35), definition (9.05%, n=19), prognosis and sur-
vival (7.62%, n=16), complications (5.71%, n=12), cost (5.71%,
n=12) and contraindications (3.81%, n=8) were discussed in
the videos.

The comparison of the video demographic data based on the
usefulness score is given in Table 2. It was found that the length
of the video and the number of comments were statistically
significantly higher in the excellent videos than poor videos
(p=.030 and p=.019, respectively). However, it was found that
the length of the video and the number of comments were
not significantly different between excellent and moderate
videos (p=.474 and p=.331, respectively) and moderate and
poor videos (p=.107 and p=.064, respectively). No significant
differences were found between the usefulness score and other
demographic data.

149

There was a significant difference between the upload sour-
ce and the video type (p < .001). There was no significant dif-
ference between the usefulness score and the type of video
(p=.819). Of the educational videos, 57.75% were categorized
as poor, 30.98% as moderate, and 11.27% as excellent. Of
the patient’s experience videos, 57.14% were moderate, and
42.86% were poor. Only one video was scientifically erroneous.
The Spearman correlation test showed a significant correlation
between the length of the video the number of views, likes,
and comments (p < .001).

Table 1: Descriptive statistics of the video demographic data

Mean SD Minimum Maximum
Views 135,277.62 394,726.64 19 3,057,390
Likes 722.75 1870.62 0 13,000
Dislikes 85.11 408.42 0 3600
Comments 69.48 192.78 0 1372
Length
of video 8.38 8.6 0.42 36.31
(minute)
Days since 1589.27 1113.44 21 4723
upload
Viewing rate 1.22 4.19 0 34.16
Interaction 1.28 2.35 0.25 15.79
index

SD=standard
deviation.

A comparison of the video demographic data based on the
source of uploads is shown in Table 3. There were no signifi-
cant differences between video demographic data based on the
upload source. The weighted kappa score for the interobserver
agreement was 0.909.

DISCUSSION

This study proposed to evaluate the content and usefulness of
YouTube videos on porcelain laminate veneers. The research
hypothesis was accepted because the content and usefulness
of YouTube videos were generally incomplete.

YouTube has numerous health-related videos accessible to an-
yone with access to the internet (14). Since many written so-
urces are at a much higher reading level than that considered
appropriate for patient education, patients may access health-
related information using the right resources on YouTube (15).
However, as with some websites, content on YouTube is not
peer-reviewed and it is often difficult to validate the source or
the reliability of the information provided (7, 11).

The content and quality of health-related YouTube videos have
been investigated in many studies. There is no consensus among
the studies. In some studies, YouTube has been reported as a re-
liable source, while in others, the information content of videos
has been found to be poor (6, 11-14, 16-20). In this study, it was
reported that more than half of the videos on porcelain laminate
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Table 2: Comparison of the video demograhic data based on usefulness score

Parameters Poor (n=42) Moderate (n=31) Excellent (n=6)
MeanzSD Min-Max MeanzSD Min-Max MeantSD Min-Max prvalue
Views 99,049+215,487.84 19-1,083,382 106,139.944228006.93  >o.  533,122.67+1236,842.83 , o0, 479
' ' oS ' ' 1,108309 7% o 3,057,390
Likes 417.38:865.42 1-4600 959+2422.38 0-13,000 1639.67+3331.76 21-8400 257
Dislikes 39.29475.41 0-338 46.36£92.72 0-395 606.17+1466.7 03600  .909
030
Comments 36.17498.69 0-502 106.0+269.09 0-1372 113.67+213.29 2-545 :g;i’:
064¢
Length of 8;013
video (minute)  5.996.43 0.42-24.49 10.47+10.12 0.45-36.31 14.28+9.24 552843 .
107¢
Eslysajnce 1672.93+1281.98  21-4723 1599.94£793.88 155-3397 948.5£1236.95 128339  .131
Viewing rate 0.76+1.82 0-10.77 0.91£2.09 0-9.93 6.06+13.78 0023416 335
::Zeefc“"” 1.40£3.02 -0.25-15.79 1.02+1.03 0-5.66 1.74+2.03 0.165.53 256

2Excellent and poor; "excellent and moderate; ‘moderate and poor. SD = standard deviation; Min = minimum; Max = maximum.

Table 3: Comparison of the video demograhic data based on source of upload

Professionals (dentist/specialist)

Health companies (n =9)

Individual users (n = 8)

(n=62)
Parameters
Min- P -value

Mean+SD Min-Max MeantSD Min-Max Mean+SD Max
Views 147,022.67+437,282.16 19-3,057.390 149,717.78+218,488.96  382-665,318 28,008.38+25,557.79 ‘7‘2‘322 462
Likes 816.09+2091.83 0-13,000 548.11+578.83 8-1500 195.75+207.33 1476  .387
Dislikes 95.92+460.12 0-3600 59.22+78.80 0-229 30.5+37.63 0-87 369
Comments 79.53+215.95 0-1372 32.78+35.18 0-89 32.88+46.76 0132  .858
Length of video 8.25+8.49 0.42-35.06 13.04+10.89 2.32-36.31 4.07+3.39 103 66
(minute) 10.26
Days since 1515.68+1091.89 214302 1895.67+1010.59 182-3400  1814.88+142516 202 456
upload 4723
Viewing rate 1.41+4.70 0-34.16 0.74+0.93 0.02-2.47 0.28+0.38 0-1.11 619
Interaction index 1.3942.57 -0.25-15.79 0.69+0.57 0.16-2.09 1.10+1.67 0-5 652

SD, standard deviation; Min, minimum; Max, maximum.

veneers on YouTube are of poor quality content. The results pre-
sented here suggest that the majority of the users searching for
information on porcelain laminate veneers on YouTube accessed
more poor videos than excellent videos. YouTube contains health-
related videos uploaded by different people, ranging from health
professionals to laypeople. Also, the lack of system-set standards
for the inclusion of health-related topics may explain the high
number of low-content videos on medical issues (18).

In this study, it was found that the length of the video and the
number of comments were statistically higher in excellent vide-
os than poor videos. Similar to this study, Lena and Dindaroglu
and Menziletoglu et al. reported that better content videos have

higher length and more comments (13, 17). These results can be
considered as the viewers’ reactions to the variables provided for
high-quality videos (13).

Strychowsky et al., Delli et al., and Kumar et al. reported that the
videos related to patients’ experiences might contain more mislea-
ding information (15, 19-20). However, in the study of Menziletog-
lu et al., there was no significant difference between the upload
source and the usefulness score (17).n addition, Gas et al stated
that there was no significant difference between the usefulness
score and the type of video, source of upload (12). In our study,
video usefulness was not influenced by the type of video or the
upload source.
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A previous study by Gas et al., which evaluated botulinum
toxin for bruxism, stated that the least discussed topic do-
mains in YouTube videos were contraindications, costs, and
complications, respectively (12). The least discussed topic titles
regarding porcelain laminate veneers in our study were simi-
lar to Gas et al.” study (12). These results verify the revealed
concerns about the use of YouTube videos by patients who
want to learn health-related information; YouTube contains
misleading information that contradicts reference guidelines,
and a user is relatively likely to find such content (7).

This study had some limitations. First, non-English language
videos were excluded. Second, different results were listed
when different keywords were used. Thirdly, since YouTube
has dynamic content, the search results may change at other
times and dates. Lastly, some large videos were uploaded to
YouTube in sections. Since only specific topics were discussed
in these video sections, a lower score was given compared to
the videos where each topic was discussed in one. Although
there are YouTube studies about porcelain laminate veneers
in the literature, there is no study using other social media re-
sources as far as we know. In the literature, there are studies
that evaluate other social media channels (Facebook, Twitter,
and Instagram) as a source of information on different health-
related issues (21). For future studies, it is recommended to
evaluate information sources about laminate veneers using
other social media platforms.

CONCLUSIONS

Some essential parameters about porcelain laminate veneers
were not mentioned in most of the YouTube videos. The con-
tent and usefulness of YouTube videos were generally incomp-
lete. Dental care professionals should not forget that YouTube
can impact patients and be responsible for developing the con-
tent of videos relevant to their field.
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ABSTRACT

Objective: Oxygen therapy for individuals with COVID-19 includes best
practices for supportive management of acute respiratory syndrome. The
aim of this study was to determine critical care nurses’ levels of knowledge
on oxygen therapy during the COVID-19.

Method: This was a descriptive study. The study was conducted with
COVID-19 critical care nurses (N=446) in a total of 16 hospitals affiliated
with a healthcare group in Turkiye. A total of 322 nurses were included in
the study. The data were collected via the Oxygen Therapy Information
Form prepared based on the literature through Google survey.

Results: According to the oxygen therapy subscales, the mean score of the
nurses varied from 40.77 to 86.21, and their total mean score was 72.99
(fairly). The nurses’ knowledge on oxygen therapy was strongly correlated
with their educational level and manner of work (p<0.05).

Conclusions: It can be asserted that in oxygen therapy, their knowledge on
nursing interventions was adequate; however, their knowledge on oxygen
therapy definitions and concepts was inadequate. In order to develop
patient safety concerning oxygen therapy in COVID-19 patients, it is
recommended that training programs be planned and competencies of
nurses be assessed. In order to qualify legal competence about the safe
oxygen therapy, clear protocols and professional guidelines are
recommended.

Keywords: Critical Care Nurses, COVID-19, Intensive Care Unit, Patient
Safety, Oxygen Therapy

0z

Amag: COVID-19 tanili hastalarin tedavi yonetiminde oksijen tedavisinin
onemli bir yeri vardir. Bu arastirma COVID-19 tanili hastalara bakim veren
yogun bakim hemsirelerinin oksijen tedavisine iliskin bilgi diizeylerinin
belirlenmesi amaciyla planlandi.

Yontem: Tanimlayici ¢alisma, Tirkiye’'de 6zel bir saglk grubuna bagh top-
lam 16 hastanede COVID-19 yogun bakim hemsiresi (N=446) ile gercekles-
tirildi. Arastirmaya toplamda 322 hemsire dahil edildi. Veriler, Google
anket araciliglyla literatiir kapsaminda hazirlanan Oksijen Tedavisi Bilgi
Formu ile toplandi.

Bulgular: Hemsirelerin oksijen tedavisi alt boyutlarindan aldiklari puanlar
ortalama 40,77 ile 86,21 arasinda degismekte olup toplam puan ortalama-
lari 72,99’dir. Hemgirelerin egitim duzeyleri ve ¢alisma sekillerinin oksijen
tedavisi bilgi dizeylerini etkiledigi belirlendi (p<0,05).

Sonug: Hemsirelerin, oksijen tedavisinde hemsirelik girisimlerine yénelik
bilgilerinin yeterli; ancak oksijen tedavisi tanim ve kavramlarina iliskin bil-
gilerinin yetersiz oldugu sdylenebilir. COVID-19 hastalarinda oksijen teda-
visi ile ilgili hasta glivenliginin gelistirilmesi icin egitim programlarinin
planlanmasi ve hemsirelerin yetkinliklerinin degerlendirilmesi 6nerilmek-
tedir. Guvenli oksijen tedavisi konusunda yasal yetkinligi saglamak igin
rehber ve kilavuzlarin gelistirilmesi 6nemlidir.

Anahtar Kelimeler: Yogun Bakim Hemsireligi, COVID-19, Yogun Bakim
Unitesi, Hasta Giivenligi, Oksijen Tedavisi
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INTRODUCTION

Oxygen therapy (OT) is commonly used by patients staying
in hospital (1) and is listed on the World Health Organization
Model of Essential Medicines, which is a list featuring the most
effective and safe drugs used by clinics (2).

In critical care patients, OT is a part of daily treatment
applications (3). OT for cases with COVID-19 includes best
implementations for supportive treatment of acute respiratory
syndrome (4, 5). The 41% of patients applying to a hospital
due to COVID-19 and 70% of those having rigid symptoms
need additional OT (6). A systematic review and meta-analysis
reviewed including 46.959 cases with COVID-19, indicated that
the incidence rate of cases requiring intensive care unit (ICU)
was 29.3% (7). About 5-6% of COVID-19 patients suffered from
severe hypoxemia. Patients need many invasive or non-invasive
ventilation applications in ICU (8).

OT can cause harmful effects when used incorrectly and
can even be fatal (9-11). The inappropriate assessment and
monitoring also leads to prolonged length of hospital stay, need
for non-invasive ventilation and an increased risk of death (1).
Severe hypoxemia in such patients is associated with high
physiological dead space, as compared with non-COVID-19
acute respiratory syndrome patients (12).

Given the frequency of oxygen application in the hospital
environment and its harms for patient and employee safety, it
is recommended that knowledge and practices of healthcare
professionals concerning OT be developed (13). In the studies
evaluating the knowledge levels and practices of nurses for
OT, it is suggested that nurses have poor knowledge levels and
be evaluated by different studies (14-16). It is important that
critical care nurses should have an adequate level of knowledge
about basic principles, indications, delivery methods,
complications, assessment, and monitoring of patients and
provide safe OT patients need (10, 14). The aim of this study
is to define critical care nurses’ level of knowledge on oxygen
therapy during the COVID-19.

MATHERIAL and METHOD
Design and participants

This descriptive study was conducted between April and June
2021.

The population of the study comprised COVID-19 critical
care nurses (N=446) in a total of 16 hospitals affiliated with a
healthcare group in Turkiye. Without using sample selection,
322 ICU nurses (72%) who agreed to participate in the study
were included in the sample. The nurses in the orientation
process (a six-month basic orientation process) and nurses
working in the ICU for one-day support were not included in
the study.

Data collection and instruments
Oxygen Therapy Information Form

The form was prepared by the researchers in line with the
literature (1, 15, 17-20). The first version of the form had
38 items. For expert opinion, opinions were received from
two critical care nurses, a critical care physician, two nurse
academicians and an assessment and evaluation in education
expert, and the form was put into final form. It was not content
validated after expert opinions.

Following the expert opinions, the form was revised, and
six subscales and 30 items were specified. The subscales
were OT-related definitions, indications and complications
of OT, Safety of OT, OT methods, OT patient follow-up, and
responsibilities of OT nurses. The 20 items were given as
correct information (2,5,6,7,8,10,11,13,14,15,16,18,20,21,22,
25,26,27,28,30) and 10 items were given as wrong information
(1,3,4,9,12,17,19,23,24,29). The nurses were asked to mark
“True”, “False” and “No idea” for each item. Those giving correct
answers and wrong answers/no idea received “1 point” and “0
point”, respectively. The maximum score for the questionnaire
was 30. The scores were calculated and interpreted on the basis
of 100 points. The interpretation system used by Goharani et
al., in a similar study was used. The score interpretation was
90-100% excellent, 80-89% good, 70-79% fair, 60-69% weak
and < 59% poor (21).

Statistical analyses

For statistical analyses, the R vers. 2.15.3 programme (R Core
Team, 2013) was used. Compatibility of the quantitative data
to normal distribution was evaluated via the Shapiro-Wilk test.
The independent samples t-test was used in the two-group
comparison of the normally distributed variables and the one-
way analysis of variance was used to compare more than two
groups. The Mann-Whitney U test was used in the two-group
comparison of the non-normally distributed variables and the
Kruskal-Wallis test and Dunn-Bonferroni test were used in the
comparison of more than two groups. The Pearson’s correlation
analysis was used in determining the level of the correlation
between the quantitative variables. The statistical significance
was accepted to be p<0.05.

Ethical approval (2021-07/02) was obtained for the study. The
data were collected via Google. At the beginning of the survey,
the purpose of the study was explained, and the survey was
completed by voluntary nurses.

RESULTS

The nurses were aged 21 to 50 years and their mean age was
25.87+5.08 years. Of the nurses, 73.6% (n=237) were female,
43.8% (n=141) were health high school graduates and 28.3%
(n=84) were working in ICU for 3 to 5 years. 76.1% (n=245) of
the nurses were staff nurses (Table 1).
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The nurses were working in a COVID-19 ICU for 7.93+5.81
months on average. 73.9% (n=238) of them stated that they
obtained information about oxygen therapies in in-hospital
trainings. 84.5% (n=272) of them stated that they worked in
night and day shifts (Table 1).

according to their age, gender, working duration, status of
training on oxygen therapy and working status (p>0.05). Those
who were vocational school of health graduates had lower
mean scores than those who had associate and bachelor’s
degrees (p=0.011, p=0.032, respectively). Of the nurses, those

Table 1: Distribution of the critical care nurses’ oxygen therapy knowledge scores according to their demographic

characteristics (n=322)

in- Total Score
:\II\I;I: d“ilzl!i); Meanzsd ; o
Age (year) 21-50 (24) 25.87+5.08 0.038 0.501
:)r:“:::t':)" of working in the Cov-19 ICU 0-18 (7) 7.93+5.81 0.068 0.222
n % Meantsd Test value p

Gender at=0.266 0.791
Female 237 73.6 73.07+9.69
Male 85 26.4 72.75%9.8
Educational status bx2=12.914 0.005*
Health high school 141 43.8 70.83 (66.67, 76.92)
Associate degree 71 22.0 75.86 (70, 82.14)
Bachelor’s degree 91 28.3 75 (68.97, 80.77)
Graduate degree 19 5.9 70.37 (67.86, 81.48)
Duration of working in the ICU cF=1.579 0.180
0-1 years 85 26.4 71.73+9.17
1-3 years 69 214 71.39+12.6
3-5 years 84 26.1 74.25+9.28
5-10 years 53 16.5 74.35+7.53
10 years and above 31 9.6 74.25+7.51
Working status during the pandemic bx2=9.202 0.056
Nurse in charge 24 7.5 76.89 (69.62, 82.14)
Clinical training nurse 6 1.9 71.21 (67.86, 80.77)
Team leader 37 11.5 77.78 (71.43, 80)
Staff nurse 245 76.1 72.41 (66.67, 78.57)
Other 10 3.1 72.04 (68.97, 79.17)
llr:-es;r;/‘i,ce training related to oxygen 2t=-0.051 0.959
Yes 238 73.9 72.97+9.68
No 84 26.1 73.04+9.85
Manner of work bx2=10.022 0.007*
Day 47 14.6 76.67 (69.23, 82.14)
Night 3 0.9 60 (60, 67.86)
Day-night shift 272 84.5 73.21 (67.86, 79.24)

r=Pearson’s correlation coefficient; alndependent samples t-test; bKruskal-Wallis test, the results are presented as median (first quartile, third
quartile); cOne-way analysis of variance; dMann-Whitney U test, the results are presented as median (first quartile, third quartile). *p<0.05

It was determined that there was no statistically significant
difference between the total knowledge scores of the nurses

only working in the night shift had lower mean scores than
those only working in the day shift (p=0.019) (Table 1).
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Table 2: Distribution of the answers to the knowledge on oxygen therapy

True False No idea
The Subscales
n (%) n (%) n (%)
Oxygen Therapy-Related Definitions
1 Hypoxemia is a condition in which partial oxygen pressure in arterial blood drops below 90 228(70.8) 77 (23.9) 17 (5.3)
mmHg.
2 Hypoxia is a state in which oxygen is not available in sufficient amounts for cellular functioning. 300 (93.2) 11 (3.4) 11 (3.4)
3 Pulse oximeter measures 02 saturation in venous capillary blood. 287 (89.1) 26 (8.1) 9(2.8)
. 1 1 H 1 1 H [ 0,
a4 Sa02: Oxygen satur.atlon. It is the amount of oxygen dispersed in a plasma. It indicates 2% to 3% 164(50.9) 64 (19.9) 94 (29.2)
of the total oxygen in the body.
Indications and Complications of Oxygen Therapy
5 Oxygen therapy is applied in cardio pulmonary arrest. 249 (77.3) 41(12.7) 32(9.9)
6 Atelectasis is one of oxygen therapy complications. 178 (55.3) 109 (33.9) 35(10.9)
7 If Pa02 in blood increases too much, respiration is depressed and the patient’s ventilation 195 (60.6) 95 (29.5) 32(9.9)
decreases.
8 Giving oxygen at a high concentration may show a cytotoxic impact in the metabolism. 264 (82) 29 (9) 29 (9)
Safety of Oxygen Therapy
9 Oxygen tubes should be fixed in horizontal position with appropriate stabilizers. 96 (29.8) 217 (67.4) 9(2.8)
10 A wa!rfung sign indicating oxygen therapy should be hung in the room and door of the patient 166 (51.6) 91 (28.3) 65(20.2)
receiving oxygen therapy.
11  Insertion site of the oxygen tube or oxygen source should not be touched with creamy and oily 301 (93.5) 13 (4) 8(2.5)
hands.
12 In oxygen therapy, the reason for giving oxygen by moisturizing is to increase tissue oxygenation. 185 (57.5) 120 (37.3) 17 (5.3)
13 The use of helmet mask is safer for droplet dispersion in COVID-19 patients compared to face 241 (74.8) 13 (4) 68 (21.1)
masks.
14  High-flow oxygen therapy is among applications causing aerosol in COVID-19 patients. 211 (65.5) 33(10.2) 78 (24.2)
Oxygen Therapy Methods
15 Ir:]ztsatrts with 5 L/min oxygen with a simple face mask and may be increased to 8-10 L/min at 188 (58.4) 122 (37.9) 12(3.7)
16  Oxygen flow rate should be at least 6-10 L/min with reservoir face masks. 228 (70.8) 72 (22.4) 22 (6.8)
17  Nasal cannula provides maximume-intensity oxygen to the patient. 57 (17.7) 248 (77) 17 (5.3)
18  Oxygen can be given by moisturizing with a flow rising up to 20-60 L/min with a high-flow nasal 228(70.8)  55(17.1) 39(12.1)
cannula.
19 Flowmeter measures O2 saturation in arterial blood. 83(25.8) 197 (61.2) 42 (13)
20 Oxygen flow should be adjusted to 10-15 It/min with a non-rebreather mask. When the reservoir
part inflates, it is possible to give FiO2 equalling to 80%-100%. 207 (64.3) 290 86 (26.7)
21  Partial rebreather masks enable the patient to rebreathe 1/3 of the air breathed. 227 (70.5) 19 (5.9) 76 (23.6)
22 Venturi masks can properly adjust oxygen concentration. 127 (39.4) 24 (7.5) 171(53.1)
Oxygen Therapy Patient Follow-up
23 Mouth dryness should be evaluated in the patient receiving oxygen therapy every 24 hours. 120(37.3) 197 (61.2) 5(1.6)
24  Tap water can be used as an oxygen moisturizer. 28 (8.7) 285 (88.5) 9(2.8)
25 Nas.?!l.oxygen can.nula.s and masks should be replaced in case of observing any functional disorder 296 (91.9) 19 (5.9) 7(22)
or visible contamination.
26  Moisturizer should be used if oxygen flow is applied above 4 It/min. 269 (83.5) 41 (12.7) 12 (3.7)
27  Prior to starting the oxygen therapy, the patient’s position, respiratory rate/mode and Sp02 306 (95) 6(1.9) 10(3.1)
should be evaluated by a nurse.
Responsibilities of Nurses in Oxygen Therapy
28  Oxygen therapy can be applied without physician’s request. 145 (45) 156 (48.4) 21 (6.5)
29  Oxygen therapy should be given at certain intervals. 90 (28) 208 (64.6) 24 (7.5)
30 Prior to oxygen therapy the nurse is responsible for checking whether the equipment (humidifier, 305 (94.7) 8(2.5) 9(2.8)

flowmeter, regulator) function or not.
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Table 3: Oxygen therapy knowledge scores

n Item number Min-Max (Median) Meantsd
Oxygen therapy-related definitions 316 4 0-100 (33.33) 40.77+19.26
Indications and complications of oxygen therapy 316 4 0-100 (75) 76.32+24.54
Safety of OT 322 6 16.67-100 (75) 74.21+18.08
Oxygen therapy methods 318 8 0-100 (80) 78.19+17.61
Oxygen therapy patient follow-up 317 5 0-100 (80) 86.21+15.43
Responsibilities of nurses in oxygen therapy 322 3 0-100 (66.67) 71.69+25.78
Total 322 30 23.53-100 (73.33) 72.99+9.71

Table 2 shows the answers of the critical care nurses to
questions related to oxygen therapy.

It was determined that the mean score of the nurses was
40.77+19.26 in the OT-related definitions subscale, 76.32+24.54
in the indications and complications of OT subscale,
74.21+18.08 in the Safety of OT subscale, 78.19+17.61 in the
OT methods subscale, 86.21+15.43 in the OT patient follow-up
subscale, and 71.69+25.78 in the responsibilities of OT nurses
subscale. It was determined that the total mean score of the
nurses was 72.99+9.71 in the questionnaire (Table 3).

DISCUSSION

The need for OT in COVID-19 patients experiencing respiratory
distress in the pandemic has drawn the attention to this
therapy. Nurses could face some barriers while administering
OT to patients. These barriers could be related to nurses’ lack
of knowledge and awareness, lack of continuous education in
hospital or absence of protocol of OT (22). In this study, 322
critical care nurses’ knowledge on OT was assessed. According
to the OT subscales, the mean score of the nurses varied from
40.77% to 86.21%, and their mean total score was 72.99%.
When this finding is compared with data in other countries,
knowledge level rate of nurses in hospitals is 55.1% in Beirut, 22
56.7% in East Africa, 48% in Ethiopia (15), and the nurses had
poor knowledge of OT. In the studies, it is seen that they are
usually conducted in underdeveloped or developing countries.
It is important to also conduct similar studies in developed
countries for determining the OT needs. It can be asserted that
in this study carried out in Turkiye, the nurses’ knowledge on
OT was at a fair level.

In the present study, it was found that the educational level
and working status of nurses had an effect on OT information.
It was observed that as the educational level increases, the
knowledge on OT increases. In their study, Zeleke and Kefale
(2021) indicated that nurses with higher level of knowledge on
OT had a better application (15). Considine et al., specified that
the knowledge score of the nurses regarding OT increased by
19.2% after they received training on the issue (23).

Educational approachs is enhancing nursing knowledge and
practice in regard to the care of respiratory distress (24).
Competent nurses with bachelor’s degree can be chosen especially
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in working areas like ICU requiring critical care practices. Also,
nurses’ participation in certified trainings can be planned.

In the study, it was assigned that the nurses only working in the
daytime shift had higher levels of knowledge than those only
working in the night shift. Nurses included in the management
and trainer team usually work in the day shift. The reason that
knowledge scores were higher in the nurses only working in
the day shift in the study may be because nurses working in
the day shift are more competent. It is thought that having
competent nurses in managerial positions work in the night
shift may provide safer care.

It can be asserted that 40.77% of the nurses gave correct
answers to the knowledge on definitions in OT, and they had
poor knowledge. This result points out that the content of the
training provided for the critical care nurses participating in
the present study during both academic studies and in-service
training was not sufficient. It was determined that 70.8% of the
nurses misdefined hypoxemia, 89.1% pulse oximeter and 50.9%
oxygen saturation. In the Elmak Nimir University Hospital in
Sudan, half of nurses (50%) know hypoxemia as indication of
OT. This might be caused by their poor knowledge about the
description of OT (25). This study found out the knowledge of
nurses on how to correctly define the term oxygen was fair
to weak (in some aspects), and this could have a detrimental
impression on their performance. Misinformation/lack of
information about concepts related to OT may lead to problems
in communication within the team, create incomprehensibility
and affect patient safety negatively. In trainings related to OT,
it is necessary to also include conceptual knowledge in order
to provide a language unity.

It was determined that 76.32% of the nurses gave correct
answers to the knowledge on indications and complications
of OT. In a study conducted in Pakistan, half (50%) and nearly
half (46%) of the nurses correctly answered the questions
regarding indications and complications of OT (25). Eastwood et
al., (2011) stated that episodes of some complications occurred
while patients were receiving oxygen and nurses did not always
respond appropriately (16).

In the study, 77.3% of the nurses stated that OT could be applied
in case of a cardiac arrest. Ganeshan et al., determined that
25% of the physicians and half of the nurses do not prescribe
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the correct dose and procedure of OT in cardiorespiratory arrest
cases (26). OT is an essential component of resuscitation, and
any errors in OT can worsen a patient’s situation and may even
be life threatening (21). “Oxygen therapy is like a two edged
sword”, at first, oxygen is vital for human beings to survive,
and second edge OT may become harmful if it is delivered by
inappropriate dose or method (27).

It was determined that 74.21% of the nurses gave correct
answers to the knowledge on safe oxygen applications. It was
found that 24.2% of the nurses had no knowledge on high-
flow OT in COVID-19 patients, and 21.1% had no knowledge on
droplet dispersion in COVID-19 patients. It was determined that
the nurses had fair level of knowledge on safe OT applications;
however, most of them marked the choice “no idea” in
questions related to OT in COVID-19 patients. It is seen that
there is a need for increasing information about OT specific to
COVID-19, especially in the pandemic period.

It was determined that 78.19% of the nurses gave correct
answers to the knowledge on OT methods. In the pandemic
process, some OT methods were used frequently, especially.
Since nurses do not use all OT methods, it is thought to affect
their level of knowledge. Demirel and et al., determined that
the knowledge mean scores of the nurses were lower than
expected, and nurses’ knowledge was particularly insufficient
with regard to OT methods (14).

It was determined that 86.21% of the nurses gave correct
answers to the knowledge on patient follow-up in OT, and they
had good levels of knowledge. Any error in OT could lead to
deterioration of the patient’s situation and can even be life-
threatening (26).

It was determined that 71.69% of the nurses gave correct
answers to the knowledge on responsibilities of nurses in OT.
Nearly half of the nurses (45%) stated that OT could be applied
without physician’s request. In nursing regulations in Turkiye,
nurses are able to apply OT with a mask and nasal cannula
without physician’s request, which suggests that nurses do
not have adequate knowledge on their legal responsibilities
related to OT. In a study conducted with critical care nurses,
51% of nurses would not routinely increase OT in the absence
of physician orders (28). Head nurses working in seven hospitals
of Greece, commonly started, modified, and discontinued OT
in the absence of a medical order (29).

Autonomy is an significant piece of nursing professionalism, but
ensuring high quality care, deliberate with inter-professional
teams may even be of greater importance (3). Georgiou and et
al., emphasise the nurse-physician collaboration as an essential
factor in developing patient outcomes of the critical ill patient (30).

CONCLUSION

It was stated that critical care nurses’ knowledge on OT-
related definitions was poor. Indications and complications
of OT, safety of OT, OT methods, responsibilities of OT nurses

knowledge of nurses were fair, and OT patient follow-up was
good. The results of this study have important implications
for patient safety during the COVID-19 pandemic. In order to
raise awareness and knowledge of nurses, it is recommended
to organize online training courses, and educational programs
to provide safe practice of OT and standard nursing care for
patients receiving OT. In order to eliminate the ambiguity and
qualify legal competence about the safety of OT, clear protocols
and professional guidelines are recommended to be prepared
at the institutional and national levels. Establishing studies on
surveyed practice of nurses is essential to justify observational
and interventional research with the purpose of developing OT
for critically ill patients.

Limitations

The study has some limitations. The oxygen therapy information
form was prepared by the researcher and not with valid reliable
tools. Only the knowledge levels of nurses about OT were
evaluated, and their practice skills were not evaluated.
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Amag: Calismamizda lizensefali tanisi alan alti olgunun genotip-fenotip
iliskisi agisindan degerlendirilmesi amacglanmistir.

Gereg ve Yontem: Bu ¢alismaya Tibbi Genetik Anabilim Dali polikliniginde
lizensefali tanisi ile izlenen alti olgu dahil edilmistir. Agir lizensefali olan
dismorfizmin eslik ettigi iki olgu, izole lizensefali tanili iki olgu, subkortikal
band heterotopisi olan bir olgu ve serebellar hipoplazinin eslik ettigi lizen-
sefali tanili bir olguda genotip-fenotip iliskisi géz 6nline alinarak sitogene-
tik (karyotip ve 17p13 FISH analizi) ile molekdler testler (LIS1, DCX ve RELN
genlerinin Sanger yontemi ile dizilenmesi) uygulanmistir.

Bulgular: Olgu 1 ve Olgu 2’de 17p13 delesyonu saptanarak Miller-Dieker
sendromu tanisi konuldu. izole lizensefalisi olan Olgu 3 ve 4’te beynin
posteriyorunun daha belirgin etkilenmesi nedeniyle yapilan LIS geninde
sirastyla bilinen heterozigot ¢.337C>T (p.Argll3Ter) ve heterozigot
€.946G>C (p.Asp317His) mutasyonlari saptandi. Subkortikal band hetero-
topisi olan olguda (Olgu 5) DCX geninde heterozigot ¢.605_607delAGA
(p.Lys202del) novel varyanti bulundu. Lizensefaliye serebellar hipoplazinin
eslik ettigi Olgu 6’da RELN geninde homozigot c.204C>G (p.Tyr68Ter) novel
varyanti saptandi.

Sonug: Genotip-fenotip iliskisi géz 6niine alindiginda, klinik ve radyolojik
ozellikler lizensefali olgularinda genetik mutasyonlarin belirlenmesine
yardimci olmustur. Ayrica, DCX ve RELN genlerinde patojenik oldugu tah-
min edilen daha 6nce bildirilmemis iki varyantin tespiti, lizensefali ile ilis-
kili genotip bilgisine katki saglamistir.

Anahtar Kelimeler: Lizensefali, néronal migrasyon anomalisi, Miller-Dieker
sendromu

ABSTRACT

Objective: In this study, we aimed to evaluate six cases diagnosed with
lissencephaly in terms of the genotype-phenotype correlation.

Materials and Methods: Six cases with lissencephaly, which were followed
up in our outpatient clinic, were included in the study. Two cases had
lissencephaly and dysmorphic facial features, two cases had isolated
lissencephaly, one case had subcortical band heterotopia, and one case
had lissencephaly and cerebellar hypoplasia. Cytogenetic analysis
(karyotyping and fluorescence in situ hybridization technique) and
molecular tests (Sanger sequencing of the LIS1, DCX, and RELN genes)
were selected according to genotype-phenotype correlation.

Results: 17p13 deletions were detected in two cases (Case 1 and Case 2),
and Miller-Dieker syndrome was diagnosed. In Cases 3 and 4 with
posterior dominant isolated lissencephaly, sequencing of the LIS gene
revealed heterozygous ¢.337C>T (p.Argll3Ter) and heterozygous
€.946G>C (p.Asp317His) mutations, respectively. A heterozygous novel
¢.605_607delAGA (p.Lys202del) mutation in the DCX gene was found in a
female case (Case 5) with subcortical band heterotopia. In Case 6 with
lissencephaly accompanied by cerebellar hypoplasia, a homozygous
¢.204C>G (p.Tyr68Ter) novel variant was detected in the RELN gene.
Conclusion: When the genotype-phenotype correlation approach was
chosen for lissencephaly, clinical and radiological features helped in
pinpointing the genetic mutations in cases of lissencephaly. In addition,
the detection of two previously unreported variants that were predicted
to be pathogenic in the DCX and RELN genes contributes to the genotype
information associated with lissencephaly.

Keywords: lissencephaly, neuronal migration anomalies, Miller-Dieker
syndrome
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GiRiS

Kortikal gelisim malformasyonlari; mikrosefali, psiko-sosyal-
motor gelisme geriligi (PSMG), spastisite, epilepsi ve diger bir-
¢ok norolojik bulgunun etiyopatogenezinde yer almaktadir. Bu
malformasyonlar; néronal proliferasyon anomalileri, néronal
migrasyon anomalileri ve néronal organizasyon anomalileri
olmak lizere li¢ grupta incelenmektedir. Lizensefali (LIS) spekt-
rumu, néronal migrasyon anomalisi nedeniyle olusan girus ve
sulkus gelisimi ile iliskili bir kortikal gelisim malformasyonudur.
LIS spektrumu; 3 cm’den daha biyik girus araliginin oldugu
agiri (girus yoklugu), 1,5 ila 3 cm aralikh giruslarin oldugu pa-
kigiri (giruslarin sayisinda azalma/giruslarin kabalasmasi) ve
Subkortikal Band Heterotopisini (SBH) icermektedir. Agiri ve
pakigiride, yaklasik 2,5 ila 4 mm olan normal korteks kalinhigi
¢ok kalin (10-20 mm) veya hafif kalin (5-10 mm) olurken, SBH'de
korteksin hemen altinda ak maddenin iginde gri madde bila-
teral ve simetrik bir band olusturur (1). Bu spektrum ile iligkili
bilinen LIS1, DCX, ARX, TUBA1A, RELN ve VLDLR genleri dahil
olmak lizere 20'nin lizerinde gen tanimlanmistir (2). Di Donato
ve arkadaslari tarafindan yeni tanimlanan genlerin iliskili oldugu
yolaklar ile biyolojik aglar dikkate alinarak giral malformasyo-
nun derecesi, gradyani, kortikal kalinhgi ve eslik eden beyin
malformasyonlarinin varligina gére gorintileme tabanl bir si-
niflandirma sistemi gelistirilerek genotip-fenotip iliskisi kurul-
mustur (3). Giral malformasyonlarin etkilenme derecesi (Grade)
agirdan hafife 1’den 6’ya kadar yapilan derecelendirme siste-
mine gore; diffliz agiri (Grade 1), anteriyor veya posteriyorda
az sayida kivrim diginda diffiiz agiri (Grade 2); anteriyor pakigiri
ve posteriyor agiri (Grade 3), diffiz pakigiri (Grade 4), pakigiri
ve SBH (Grade 5) ve SBH (Grade 6) olarak siniflandirilmistir (3).
LIS1 geni ile iligkili Lizensefali, Miller-Dieker sendromu (MDS),
izole Lizensefali Sekansi (ILS) ve nadiren SBH icerir. Agir lizense-
faliye (Grade 1-2) ek olarak, belirgin alin, bitemporal darlik, orta
ylz hipoplazisi, antevert burun deliklerinin oldugu kisa burun
ve ince Ust dudak gibi dismorfik yliz 6zellikleri olan MDS’ye,
LIS1 genini iceren 17p13.3 mikrodelesyonlari neden olur. LIS1
geninin monoalelik nokta mutasyonlari ise lizensefali derecesi-
nin daha az oldugu (Grade 3-4) ve dismorfizmin eslik etmedigi
ILS’ye neden olabilir. SBH, frontal loblara sinirli gift korteks go-
rintimde ise tipik olarak X kromozomunda lokalize Doublecortin
(DCX) genindeki mutasyonlar ile iliskilidir. Nadiren posteriyor
loblara sinirl SBH’de LIS1 genindeki mutasyonlar gosterilmistir.
Etkilenmis olgularda blyime-gelisme geriligi, agir mikrosefali,
PSMG, epilepsi ve zihinsel gerilik gorilebilir. DCX geni ile iligkili
lizensefalide ise, erkek olgularda anteriyor etkilenmenin daha
belirgin oldugu lizensefali, disi olgularda SBH sendromu gorulir.
LIS spektrumundaki olgularin yaklasik %40’inda LIS1 geninde
delesyon veya nokta mutasyonlari ile %23’tinde DCX geni mu-
tasyonlari etiyolojiden sorumludur. LIS spektrumuna serebellar
hipoplazinin eslik ettigi ek beyin malformasyon grubunda ise
otozomal resesif kalitilan RELN geni mutasyonlari olgularin yak-
lasik %60’ 1nda gorulir (3). Lizensefalide epilepsi ve néromotor
retardasyon nedeniyle yasam beklentisi blyik 6lglide azalir ve
6lim en sik erken ¢ocukluk doneminde meydana gelir. Bu ¢a-
lisma sitogenetik ve molekiler incelemeler ile etiyopatogenezi
aydinlatiimis lizensefali tanili alti olgunun verilerini genotip-fe-
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notip iliskisi degerlendirilerek sunmayr amaglamistir.
GEREC ve YONTEM

Bu calisma, istanbul Universitesi, istanbul Tip Fakiiltesi, Kli-
nik Arastirmalar Etik Kurulu tarafindan onaylanmis (Dosya no:
2008/2075) olup Istanbul Universitesi, istanbul Tip Fakiiltesi,
Tibbi Genetik Anabilim Dali’'na 1996-2009 yillari arasinda bas-
vuran ve etiyopatogenezi aydinlatiimis LIS spektrumu tanisi alan
olgular tizerinde gergeklestirilmistir. Calisma grubu 17p13.3 de-
lesyonu ile LIS1, DCX ve RELN genlerinde mutasyon saptanan
alti lizensefali tanili olgudan olugsmustur. Calismaya dahil edi-
len tim olgularin ebeveynlerinden bilgilendirilmis onam formu
alinmistir.

Sitogenetik ve Molekiiler Sitogenetik yontemler

Olgulardan alinan periferik kan hiicrelerinden kromozom eldesi
ile elde edilen kromozomlar metafaz ve/veya prometafaz ev-
resinde >550 band diizeyinde HRBT (High Resolution Banding
Technique) ile incelendi. MDS klinik tanili olgular kromozomla-
rin belli bolgelerine 6zgiin DNA dizilerinin problarla isaretlene-
rek DNA ile hibrid olusturmasi ve mikroskopta goriintilenmesi
esasina dayanan FISH (Floresan in Situ Hibridizasyon) teknigi ile
incelendi. Bu olgularda FISH analizi ile tani koymak igin LIS1 ge-
ninin 80kb’lik kisminiigeren 17p13.3 bolgesine baglanip 110kb
uzunlugundaki DNA dizisini kirmizi renkli florasan ile isaretleyen
SMS/MDS/ILS prob kombinasyonu kullanildi (Cytocell/Aquarius
Smith Magenis/Miller-Dieker/ILS probe combination).

Molekiiler yontemler

Olgularin klinik ve radyolojik bulgulari g6z 6niine alinarak pe-
riferik kandan DNA izolasyonlari 5ml K3 EDTA’li tiplere alinan
periferik kandan kit kullanilarak firma protokoliine uygun ola-
rak elde edildi (DNA Isolation Kit for Mammalian Blood, Roche
Diagnostics/Elips-Istanbul). Genomik DNA ve/veya komple-
menter DNA igin primer tasarlanirken segilen oligonukleotidle-
rin herhangi bir SNP (single nucleotide polymorphism) tizerine
gelmemesine, tekrarlayan diziler Gzerinde bulunmamasina, ileri
geri niikleotidlerin baglanma isilarinin (Tm; melting temperatu-
re) birbiri ile ayni ya da en fazla +/-2 °C farkl olmasina, icerdigi
AT ve CG nikleotidlerinin oldugunca esit dagilimli olmasina,
18-22 nikleotid igermesine ve gen bolgesi icin 6zgin olma-
sina 6zen gosterildi. Ozglinliik, University of California, San
Diego (UCSD) ‘Genome Browser in silico PCR’ interaktif sistemi
ile test edildi.

DCX ve LIS1 genlerinin tum ekzonlarini dizileyebilecek ve ge-
nomik DNA’nin intron-ekzon baglanti bolgelerinden en az 100
baz ¢ifti introna girecek sekilde ve RELN geninin komplamenter
DNA’sinda ise tim kodlanan ekzonlari dizileyecek sekilde birbiri
ile 6rtiisen primerler tasarlandi. Elde edilen genomik DNA'da
Olgu 3 ve 4’te LIS1 geni (NM_000430.4) kodlayan 1-11.ekzon/
ekzon-intron bolgeleri ile Olgu 5'te DCX geni (NM_178151.3)
1-7.ekzon ve ekzon-intron sinirlari igin Sanger dizileme metodu
ile cahisilmistir. Olgu 6’da periferik kandan elde edilen cDNA ve
gDNA orneklerinde RELN geni (NM_005045.4) Sanger yontemi
ile dizilendi. Olgu 3 ila 6’nin ebeveynlerinden alinan periferik
kan orneklerinde segregasyon analizi Sanger yontemi ile ya-
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pilmistir. PCR yontemi ile cogaltilan ekzon bolgeleri ABI 3730
XL otomatik kapiller DNA dizileyicisinde (Applied Biosystems,
Macrogen Inc., Seul, Kore) gerceklestirildi. Dizileme sonuglari
Chromas 2.32 (www.technelysium.com.au/chromas.htlm) ve
NCBI BLAST (Basic Local Asligment Search Tool; www.ncbi.nIm.
nih.gov/BLAST) programlari kullanilarak bilgisayar ortaminda
analiz edildi. Varyasyonlarin genomik lokasyonlari GRCh37/
hg19 goére belirlenmis ve bulunan varyantlar ACMG (American
College of Medical Genetics and Genomics) kriterleri Gizerinden
degerlendirilmistir. Ayrica ClinVar (https://www.ncbi.nlm.nih.
gov/clinvar/) ve Human Genome Mutation Database (HGMD)
veri tabanlari (http://www.hgmd.cf.ac.uk/ac/) taranmistir. Ale-
lik frekanslari gnomAD (https://gnomad.broadinstitute.org) ve
Turk toplumuile iliskili (Turkish Variome, TRV) veri tabanlarinda
kontrol edilmistir (4). Patojenite skorlamasi i¢in mutasyon tipine
gbre Mutation Taster (https://www.mutationtaster.org/), yanlis
anlamli degisimler igin Protein Variation Effect Analyzer (PRO-
VEAN) http.//provean.jcvi.org/index.php) ile Combined Annota-
tion Dependent Depletion (CADD), https://cadd.gs.washington.
edu/snv) in silico veri analiz programlari kullanilmistir.

BULGULAR

Olgulara ait radyolojik (Sekil 1) bulgular ile genetik sonuglar
(Sekil 2) Tablo 1'de 6zetlenmistir.

Tablo 1: Lizensefali spektrumu olan olgularin Kraniyal MR
bulgulari ve genetik sonuglari

Olgu Kraniyal MR

Grade Genetik sonuglar
bulgusu

anteriyorda

birkag kivrim
diginda heterozigot 17p13
Olgu 1 posteriyorun Grade 2 delesyonu
daha agir Miller-Dieker sendromu
etkilendigi diffuz
agiri
heterozigot 17p13
Olgu 2 diffuz agiri Grade 1 delesyonu
Miller-Dieker sendromu
posteriyor agiri LIS1 geninde heterozigot
Olgu 3 ve anteriyor Grade 3 c.337F>T (p-Arg113Ter)
Kigiri bilinen varyanti
pakie [VCV000280047.11]
LIS1 geninde heterozigot
. - €.949G>C (p.Asp317His)
Olgu4  posterior pakigiri Grade 4 bilinen varyant:
[VCV000008077.1]
DCX geninde heterozigot
Olgu 5 Subkortikal b.a.nd Grade 6 ¢.605_607 delAGA
heterotopisi novel varyanti
[SVC002524170]
belirgin anterior
ve hafif posterior RELN geninde homozigot
Olgu 6 pakigiri, ) ¢.204C>G (p.Tyr68Ter)
serebellum novel varyanti
ve beyin sapi [SCV002524171]

hipoplazisi

Sekil 1: Olgularin Kraniyal MR gortntileri A: Miller-Dieker send-
romu tanili Olgu 1’de T1 agirhkli aksiyal kesitlerde beynin ante-
riyorunda birkag kivrim disinda diffuz agiri (Grade 2) B: Miller-
Dieker sendromu tanili Olgu 2’de T2 agirlikli aksiyal kesitlerde
diffuz agiri (Grade 1) C: LIS1 geninde heterozigot mutasyonu
olan Olgu 3’te T1 agirlikl aksiyal kesitlerde beynin anteriyorun-
da pakigiri ve posteriyorunda agiri (Grade 3) D: LIS1 geninde
heterozigot mutasyonu olan Olgu 4’te T1 agirlikli aksiyal kesit-
lerde beynin posteriyorunda daha belirgin diffuz pakigiri (Grade
4) E: DCX geninde heterozigot novel varyanti olan Olgu 5’te T1
agirhkli aksiyal kesitlerde kalin SBH (Grade 6) F: RELN geninde
homozigot novel varyanti olan Olgu 6’da serebellar ve beyin
sap! hipoplazi ile birlikte pakigiri

Klinik bulgular

Olgu 1; Anne-babasi arasinda akraba evliligi olmayan 4 yasinda
kiz olgu (G1P1); PSMG, agir mikrosefali (-3,51 SD), epilepsi ve
kortikal anomali nedeniyle degerlendirilmisti. Mikrosefali, bi-
temporal darlik, dolgun yanaklarin oldugu armut seklinde dis-
morfik yiiz gdriinimii mevcuttu. Kraniyal MR bulgulari; beynin
anteriyorunda birkag kivrim disinda posteriyorun daha agir et-
kilendigi diffuz agiri (Grade 2) ile uyumlu bulundu.

Olgu 2; Anne-babasi arasinda akraba evliligi olmayan kortikal
anomali saptanmasi lzerine 32.GH’da termine edilen erkek fe-
tis postmortem degerlendirilmisti (G1TibbiTahliyel). 32.GH'da
II. diizey ultrasonografide ventrikiilomegali, 3.Ventrikil'de dila-
tasyon ve korpus kallozum agenezisi (CCA) saptanmis, singular
girus, pariyetooksipital ve kalkarin fisstrler izlenmemis ve insu-
lar operkdilinizasyon yoklugu gézlenmisti. Fetal Kraniyal MR’'da
diffuz agiri ve CCA tanisi dogrulanmisti. 32.GH’daki fetlisiin
postmortem fizik muayenesinde bas ¢evresi 26 cm (-2,70 SD)
idi. Mikrosefali, bitemporal darlik, hipertelorizm, basik burun
ucu, diz filtrum ve dar damagin oldugu dismorfik yliz gorini-
mu mevcuttu. Mikrosefali, diffiiz agiri (Grade 1), CCA, dismorfik
yuiz gérinima bulgulari mevcuttu.

Olgu (3) Anne-babasi arasinda akrabalik olmayan, 2 yasindaki
kiz olgu (G4P4); , mikrosefali [43 cm (-4,12 SD)], hipotoniste,
PSMG, epilepsi ve kortikal anomali nedeniyle poliklinig§imizde
degerlendirilmisti. N6romotor gelisiminde basini 1 yasinda tut-
tugu, desteksiz oturmaya 5 yasinda basladigi 6grenildi. Kraniyal
MR degerlendirmesinde posteriyor bdlgenin belirgin etkilendigi
posteriyor agiri ve anteriyor pakigiri (Grade 3) ile uyumlu bu-
lundu ve ILS grubuna dahil edildi.
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Sekil 2: Olgulara ait aile agaclari ve genetik sonuglar Olgul ve
Olgu 2de MDS’ye 6zgl FISH ¢alismasinda 17p13.3 MDS bol-
gesinde tek sinyal varligi, Olgu 3’te LIS1 geninde heterozigot
€.337C>T (p.Argl13Ter) mutasyonu, Olgu 4’te LIS1 geninde he-
terozigot c.946G>C (p.Asp317His) mutasyonu, Olgu 5te DCX
geninde daha 6nce hastalikla iliskisi bilinmeyen novel heterozi-
got ¢.605_607delAGA (p.Lys202del) varyanti, Olgu 6 ve benzer
etkilenmis kuzeninde RELN geninde daha 6nce hastalikla iliskisi
bilinmeyen novel homozigot ¢.204C>G (p.Tyr68Ter) varyant

Olgu (4) Anne-babasi arasinda akrabalik olmayan, 1 yasindaki
erkek olgu (G1P1); sinir PSMG, ve kortikal anomali nedeniyle
degerlendirildi. Olgunun bas ¢evresi 46,2 cm (0,62 SD) normal
idi. Yuzde belirgin dismorfizmi yoktu. N6romotor gelisimde 3
ayhkken basini tuttugu ve 9 aylikken desteksiz oturdugu 6gre-
nildi. Kraniyal MR degerlendirmesinde beynin posteriyor bol-
gesinin daha belirgin olarak etkilendigi diffuz pakigiri (Grade
4) izlendi.

Olgu (5) Anne-baba arasinda 1. derece kuzen evliligi olan 6
yasindaki kiz olgu (G1P1); PSMG, epilepsi ve kortikal anomali

nedeniyle poliklinigimizde degerlendirildi. 6 yas fizik muaye-
nesinde bas ¢evresi 49,5 cm (-1,12 SD) idi. Yuzde belirgin bir
dismorfizmi yoktu. Sorulara yanit vermiyor, ancak basit emirleri
yerine getiriyordu. Néromotor gelisimde 3 yasinda yurudagu, 2
yasinda hecelemeye basladigi ve 4 yasinda ilk kelimesini soyle-
digi 6grenildi. Halen 3 kelimeli ciimle kuramiyordu. Kraniyal MR
degerlendirmesinde supratentoriyal alanda serebral korteksler
ile lateral ventrikiiller arasinda konveksiteye dek tiim uzunlugu
boyunca gri madde ile ayni intensitede homojen kalin band olan
SBH (Grade 6) ile uyumlu bulundu.

Olgu (6) Anne-baba arasinda 1 ° kuzen evliligi olan 2 yas 4 aylik
erkek cocuk (G1P1) agir PSMG, hipotonisite, spastisite, epilep-
si ve serebellar hipoplazi nedeniyle degerlendirilmisti. Ailede
anne-babasi arasinda akraba evliligi olan benzer klinik bulgular
olan kuzen oykiisi mevcuttu. 2 yas 4 aylik fizik muayenesinde
bas cevresi 46 cm (-2,38 SD) idi, halen destekli oturma beceri-
sini kazanamamisti. Agir santral hipotonisite ve ekstremitelerde
hipertonisitesi mevcuttu. Olgu ve benzer etkilenmis kuzenin
Kraniyal MR incelemelerinde belirgin anterior ve hafif poste-
rior pakigiri, incelmis korpus kallozum, hafif derecede beyin
sapl hipoplazisi ve agir derecede serebellar hipoplazi saptandi.

Genetik Sonuglar

Tum olgularin HRBT ile yapilan karyotip analizleri normal (Olgu
1, 3 ve 5’te 46, XX ile Olgu 2, 4 ve 6’da 46,XY) sonuglandi. Olgu
1 ve Olgu 2’de MDS’ye 6zgiin FISH ¢alismasinda 17. kromo-
zomlardan birisinde 17p13.3 MDS bolgesinde sinyal alinmadi
ve MDS tanisi kondu. ILS tanili iki olguda L/S1 (NM_000430.4)
geninde literatlirde daha dnce hastalikla iliskisi bildirilmis sira-
siyla, Olgu 3’te heterozigot ¢.337C>T (p.Argl113Ter) mutasyonu
ile Olgu 4’te heterozigot c.946G>C (p.Asp317His) mutasyonu
saptandi. Olgu 3 ve 4’lin ebeveynlerinde yapilan segregasyon
analizinde anne ve babanin bu mutasyonu tasimadigi olgula-
rimizin de novo mutasyon ile etkilendigi anlasildi. SBH’li Olgu
5‘te DCX geninde (NM_178153.1) daha 6nce hastalikla iliskisi
bilinmeyen novel heterozigot c.605_607delAGA (p.Lys202del)
varyanti saptandi. Bu varyant GhomAD ve TRV veri tabanin-
da bulunmayan ACMG kriterlerine gére patojenik (PM1, PM2,
PM4, PP3) ve in silico veri tabanlarina gore (Mutation Taster
skoru: 0,99 hastalik yapici, Provean skoru: -12.094 zararli) has-
talik yapici olarak yorumlanmistir. Anne ve babada bu varyant
saptanmamigs ve olgunun de novo olusan novel hastalik yapici
oldugu ongorilen aminoasit dizisinde lizin aminoasit kaybina
neden olan gergeve-igi (in-frame) delesyon oldugu anlasildi. Se-
rebellar hipoplaziile birlikte LIS spektrumu olan Olgu 6’da RELN
(NM_005045.4) geninde homozigot ¢.204C>G (p.Tyr68Ter) no-
vel varyanti saptandi. Ayni varyant benzer etkilenmis kuzeninde
homozigot ve etkilenmis olgularin ebeveynlerinde heterozigot
saptandi (Sekil 2). Bu novel varyant GnomAD ve TRV veri taba-
ninda bulunmayan nadir bir varyant idi. ACMG kriterlerine gére
olasi patojenik (PVS1, PM2) ve erken dur kodonu olusturmasi
nedeniyle in silico veri tabanlarinda (Mutation Taster skoru:1
hastalik yapici, CADD skoru: 38 zararh) hastalik yapici olarak
hesaplanmistir. Bilinen varyantlarin ClinVar erisim numaralari
[variation in ClinVar (VCV)] ile novel varyantlarin ClinVar veri
tabanina eklenmesi igin tarafimizca gonderilen bilgilere ait ka-
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yit numaralari [submitted records in ClinVar (SCV)] Tablo -1'de
verilmistir.

TARTISMA

LIS spektrumu siniflandirilmasi ile ilgili ilk galismalarda, giral
malformasyonlar agirdan hafife 1’den 6’ya kadar derecelendi-
rilmisti (5-7). Bu derecelendirme sistemine ek olarak giral mal-
formasyonun gradientinin beynin farkli bolgelerinde degiskenlik
gosterdigi anteriyor (A) veya posteriyor (P) etkilenmenin
agirhgina gore genotip-fenotip iliskisi kurulmaya galisiimigtir.
Bu siniflandirma LISI ve DCX genleriile iliskili LIS spektrumunu
ayirt etmek icin faydali olmakla birlikte yeni genlerin tanim-
landigi farkli malformasyon sendromlari igin kullanilamamistir.
Yeni genlerin iliskili oldugu protein yolaklari gbz 6niine alinarak
genotip-fenotip korelasyonu igin dnerilen giincel siiflandirma-
ya gore giral malformasyonun derecesine, gradyanina, kortikal
kalinligina ve iliskili beyin malformasyonlarinin varligina gore
goruntiileme tabanl bir siniflandirma sistemi gelistirilmistir
(2,3). Bu yeni siniflandirmada LIS spektrumu ile iliskili protein-
leri kodlayan 20’nin Gzerinde gen, mikrotiibll ve mikrottbul-
iliskili proteinler [Microtubule-Associated Proteins (MAPs) basta
olmak Uzere hiicre igi lokalizasyon ve fonksiyonuna gore 8 alt
gruba ayrilmistir. Bunlar; mikrotiiballn yapisal bir proteini olan
tubulinler (TUBA1A, TUBB2B, TUBAS, TUBB, TUBB3), sentro-
zomda eksprese edilen MAP (LISI-YWHAE, LIS1, TUBG1, NDE1),
mikrotiibl motor (DYNC1H1, KIF5C, KIF2A), aktin ve aktin-ilis-
kili MAP (DCX, ACTB, ACTG1), kompleks MAP (CDK5), Reelin
sinyal yolagi (RELN, VLDLR), 6n beyin transkripsiyon regtilatori
(ARX) ve kaspas-aracili apoptoz (CRADD) ile iliskili genlerdir (2).

LIS1 geni, Platelet aktive edici faktor asetilhidrolaz izoform 1B
alfa subuniti (PAFAH1B1) olarak da bilinen, evrimsel olarak ko-
runmus primer olarak go¢ eden ndronlarin sentrozomunda lo-
kalize mikrottibal ile iligkili LIS1 proteinini kodlamaktadir (8,9).
LIS spektrumundaki olgularin yaklasik %40’ indan LIS1 geninde
delesyon veya nokta mutasyonlari sorumludur. LISI geni ile
iliskili lizensefalide beynin posteriyorunun (pariyetooksipital
bolge) anteriyora (frontotemporal bolge) gore daha fazla et-
kilendigi belirlenmistir. Grade 1-2 lizensefali tanili 17p13.3’te
heterozigot buyilik delesyonu olan MDS’den etkilenen olgular,
Grade 2-4 lizensefali tanili LIS1 geninde heterozigot kiiglik gen
ici delesyon ve duplikasyonu olan ILS’li olgulara gére daha agir-
dir. LIS1 geninin heterozigot delesyonlari veya mutasyonlari LIS
spektrumundaki olgularin %40’ inda bulunmustur. SBH’ye neden
olan LIS1 mutasyonlari diffiz degil, posteriyora baskin bulu-
nur. Mozaik LIS1 mutasyonlari olan olgularda posteriyor baskin
SBH’de mutasyonlar gésterilmistir (10). Simdiye kadar HGMD
veri tabaninda 53 yanlis anlamli/anlamsiz, 13 kirpilma hatasi,
19 kiigtik delesyon, 12 kiiciik delesyon, insersiyon/duplikasyon,
78 blyik delesyon, 8 kompleks yeniden diizenlemeler olmak
lizere 208 varyant bildirilmistir.

Olgu 1, posteriyor agiri ve anteriyor pakigirinin (Grade 2) goril-
digi kalin korteksin izlendigi lizensefali ve fasiyal dismorfizm
ile Olgu 2, fetal donemde diffuz agiri ile prezente olan dismor-
fik bulgular nedeniyle degerlendirilmis ve 17p13’e 6zglin FISH
analizi ile LIS1 genini de igeren 17p13’te monoalelik delesyon
saptanarak MDS tanisi almiglardi. Agir lizensefali bulgulari olan
olgularda dismorfik bulgular eslik etmesi halinde olgu serimiz-

deki olgu 1 ve 2’de oldugu gibi ilk basamakta 17p13 FISH veya
array-CGH analizi ile MDS'ye tani konulabilmektedir.

Agir mikrosefaliye eslik eden anteriyor pakigiri ve posteriyor
agiri (Grade 3) ile uyumlu ILS bulgusu olan Olgu 3’te LIS1 ge-
ninde heterozigot ¢.337C>T (p.Argl13Ter) mutasyonu saptan-
mistir. Bu mutasyon Saillour ve arkadaslari tarafindan olgumu-
za benzer Grade 3 lizensefalisi olan bir olguda daha 6nceden
bildirilmisti (11). Hafif néromotor gelisim geriligi olan ancak
mikrosefali ve epilepsinin eslik etmedigi posteriyorda daha
belirgin diffuz pakigirisi (Grade 4) olan Olgu 4’te LISI geninde
heterozigot ¢.949G>C (p.Asp317His) mutasyonu ise Carlosa ve
arkadaslari tarafindan yine olgumuza benzer Grade 4 lizensefa-
lisi olan bir olguda bildirilmistir (12). LIS1 proteininin erken son-
landirilmasina neden olan patojenik varyantlar, yanlis anlamh
varyantlardan daha siddetli derecede bir lizensefali fenotipi ile
sonuglanma egiliminde oldugu 6ngorilmustdr. Literatrdeki bu
bilgi bizim olgu serimizde anlamsiz (nonsense) mutasyonu olan
Olgu 3’ln yanlis anlamli (missense) mutasyona sahip Olgu 4’ten
daha agir etkilenmesi ile uyumlu bulunmustur.

DCX geni aktin ve aktin iligkili MAP protein aginda kategorize
edilmistir. Mikrotlbul agi ve aktin hiicre iskeleti arasindaki en-
tegrasyon, hiicre bolinmesi, néronal gog ve aksonal bliylime
gibi kritik hticre fonksiyonlari igin gereklidir (13,14,15). Bu gen,
¢ogu SBH’li olmak tizere LIS'li hastalarin %23’ini olusturan en
stk mutasyona ugramis ikinci gendir. Simdiye kadar HGMD veri
tabaninda 109 yanhs anlamli/anlamsiz, 8 kirpilma hatasi, 12
kiigik delesyon, 7 insersiyon/duplikasyon, 1 kiguk indel, 12
bilyuk delesyon ve 1 kompleks yeniden diizenleme olmak tizere
152 varyant bildirilmistir.

SBH’ye sahip Olgu 5‘te DCX geninde literatiirde daha 6nce bil-
dirilmemis novel heterozigot c.605_607 delAGA (p.Lys202del)
varyanti saptanmisti. DCX geni ile iliskili mutasyonlarin kiz ol-
gularda cift korteks sendromu ile iliskili olmasi olgumuzda de
novo saptanan bu varyantin tahmini veri tabaninda hastalk
yapici olarak yorumlanmasi ile uyumlu bulunmustu.

Serebellar hipoplazi ile giden hastaliklarin ayirici tani listesinde
multipl konjenital anomalinin gorilebildigi kromozom anomali-
leri, konjenital glikolizasyon bozukluklari ve Smith-Lemli-Opitz
sendromu gibi metabolik hastaliklar, pons hipoplazisinin ek-
lenmesi halinde pontoserebellar hipoplazi, molar dis bulgusu
varliginda Joubert Sendromu akla gelmektedir. Ancak kortikal
kalinligin arttigi lizensefalik etkilenmenin 6zellikle beynin an-
teriyor bolgesinde daha belirgin oldugu serebellar hipoplazi
olgularinda RELN genindeki mutasyonlar sorumludur (16).
Reelin, gelismekte olan beyindeki Cajal Retzius hicreleri ve
serebellumun eksternal granil tabakasindaki graniil hiicreleri
tarafindan salgilanan fetal donemde yiiksek oranda serebel-
lumda ve postnatal donemde insan beyin ve noronlari kont-
rol eden hiicre disi bir proteindir. Bu proteinin reseptéri olan
distik molekil agirhkli lipoprotein [very low density lipoprotein
receptor (VLDLR)] proteinini kodlayan VLDLR geni ise lizensefa-
linin belirgin olmadigi, korteks kalinliginin artmadigi basitlesmis
giral paternli diizlesmis beyin kivrimlarina eslik eden serebellar
hipoplazi olgularinda daha ¢ok bildirilmistir. RELN geninin bialle-
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lik mutasyonlari ise, beynin 6n bolimiinin daha gok tutuldugu
LIS ile birlikte agir serebellar hipoplazi ile iligkilendirilmistir (17).
Simdiye kadar HGMD veri tabaninda 131 yanlis anlamli/anlam-
siz, 7 kirpilma hatasi, 10 kiguk delesyon, 1 kigik insersiyon,
6 gros delesyon ve 1 kompleks yeniden diizenlemeler olmak
lizere 157 varyant bildirilmistir.

Frontal pakigirinin daha belirgin oldugu agir derecede sere-
bellar hipoplazisi olan Olgu 6 ve benzer etkilenmis kuzeninde
homozigot anlamsiz (nonsense) c.204C>G (p.Tyr68Ter) novel
varyant saptanmistir. Aile igcinde etkilenmis olgularda bu varyant
homozigot ve ebeveynlerde heterozigot saptanarak otozomal
resesif kalitim ile uyumlu segregasyon gosterilmistir. RELN geni
ile iliskili LIS spektrumuna serebellar hipoplazi eslik etmesi ve
tahmini veri tabanlarinda hastalik yapici olarak yorumlanma-
st nedeniyle bu varyantin olgularin klinik bulgularini agikladigi
dustnilmuistir.

LIS spektrumu; mikrosefali, PSMG, zihinsel yetersizlik ve epilep-
si gibi agir norolojik bulgulara neden olan nadir bir kortikal geli-
simi malformasyonudur. Bu spektruma yol agan 20’nin Gzerin-
de gen olmasina karsin LIS1 ve DCX genleri LIS spektrumundan
en ¢ok sorumlu olan genlerdir. Genotip-fenotip iliskisi dikkate
alindiginda tiim ekzom dizi analizine gerek kalmadan hedef gen
analizi ile olgulara tani konulabilmektedir. Hedef gen segimi igin
beynin posteriyorunun daha fazla etkilendigi durumlarda L/S1
geni delesyonlari ve nokta mutasyonlari dncelikle dislanmalidir.
Anteriyorunun daha belirgin etkilendigi erkek olgular ile SBH’ye
sahip kiz olgularda DCX geni dizilenmelidir. Ailede birden fazla
etkilenen bireyin oldugu ve/veya akraba evliliklerinden dogan
olgularda lizensefaliye serebellar hipoplazi eslik etmesi halinde
RELN geni mutasyonlari akla gelmelidir.
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Amag: Nukleer tip departmanlarinda agik radyoaktif izotoplar ile ¢alisildi-
gindan hastane binyesinde olusan radyoaktif atiklarin blytk ¢ogunlugu
bu bélimden gikmaktadir. Bu galismanin amaci nikleer tipta tanisal islem-
lerde ve radyonuklit tedavi uygulamalari sonrasi olusan kati radyoaktif
atiklardan gevreye salinan radyasyonun siddetini (doz hizini) 6lgmek, cali-
san personellerin yillik radyasyon dozlari ile kati radyoaktif atik miktarlari-
ni belirlemek, ayrica atiklarin bertaraf yontemlerini degerlendirmektir.
Gereg ve Yontem: Doz hizi dlglimleri Geiger-Miller (GM) detektori ile
yapildi. PET ve SPECT Unitelerinde olusan kati radyoaktif atiklar kaynagin-
da ayristirildiktan sonra Gg glin bekletildi. Tedavi servisinden gikan radyo-
aktif atiklar 1-131, Lu-177 ve Y-90 radyontiklitlerine ait olup bunlar kursun
izolasyonlu depolarda yaklasik li¢ ay bekletilmek suretiyle doz hizlar <1
uSv/saat olanlar tahliye edildi.

Bulgular: Tedavi Unitesindeki atiklarin ortalama doz hizlari; 1-131, Lu-177
ve Y-90 igin sirasiyla 155 pSv/saat, 120 pSv/saat ve 48 pSv/saat bulundu.
En fazla atik miktari I-131 (%46) radyoniklidine ait bulundu. Radyasyon
gorevlilerinin yillik efektif ortalama doz degerleri tanida ¢alisanlarda 2.12
mSy, tedavide c¢alisanlarda 3.58 mSv bulundu.

Anahtar kelimeler: Radyoaktif atik, radyontiklid tedavi, radyasyon gorevli-
si doz hizi, kati radyoaktif atik, hastanelerde kati radyoaktif atik yonetimi

ABSTRACT

Objective: Nuclear medicine departments work with open radioactive
isotopes. For this reason, most radioactive waste generated in hospitals
comes from these departments. The aim of this study is to measure the
intensity (dose rate) of radiation released to the environment from the
solid radioactive wastes formed in diagnosis and treatment applications in
nuclear medicine, and to determine the annual radiation doses of the
working personnel and the amount of solid radioactive waste. The study
also evaluates waste disposal methods.

Materials and Methods: Dose rate measurements were measured with a
Geiger-Miiller (GM) detector. Solid radioactive wastes formed in PET and
SPECT units were kept for three days after they were separated at their
source. The radioactive wastes from the treatment service belonged to
1-131, Lu-177 and Y-90 radionuclides, and they were evacuated with dose
rates <1 pSv/hour by keeping them in lead-insulated warehouses for
about three months.

Results: Average dose rates of wastes in the treatment unit of 155 uSv/hr,
120 uSv/hr and 48 uSv/hr were found for 1-131, Lu-177 and Y-90,
respectively. The highest amount of waste was found to be radionuclide
1-131 (46%). The mean annual effective dose values of radiation workers
were found to be 2.12 mSv in those working in diagnosis and 3.58 mSv in
those working in treatment.

Keywords: Radioactive waste, radionuclide therapy, radiation officer dose
rate, solid radioactive waste, solid radioactive waste management in
hospitals

GiRiS

Radyoaktif maddeler ile yapilan galismalar sonucunda yeniden
kullanilmayan esya ve maddeler misaade edilen sinirlarin tize-
rinde radyasyon igeriyorsa bunlarin timi radyoaktif atik olarak
degerlendirilir. Radyoaktif maddelerin tip ve biyolojik bilimlerde
yaygin bir sekilde kullanilmaya baslanmasiyla birlikte bu kesim-

deki radyoaktif atiklarin i1slahi glindeme gelmistir. Radyoaktif
atiklarin bilingsiz bir sekilde gevreye verilmesi havanin, suyun
ve topragin kontaminasyonuna neden olur. Kontamine besin
maddelerinin yenmesi, kontamine havanin solunmasi sonucu
viicutta toplanan radyoaktif maddeler bir i¢ 1sinlamaya sebep
olabilir (1).
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Nikleer tip departmanlarinda acik radyoaktif izotoplar ile gali-
sildigindan radyoaktif atiklarin blyik ¢ogunlugu bu bélimden
¢ikmaktadir. Bununla birlikte yatakli tedavi servisi olmayan ve
sadece tanisal amagli tetkikler yapan niikleer tip merkezlerin-
de 6nemli miktarlarda radyoaktif atik olugmaz. Esas olarak bu
radyoaktif atiklarin kisa yarilanma stiresi oldugundan 2-3 giin-
lik kursun izolasyonlu kaplarda bekletilmek suretiyle radyoak-
tif olmaktan gikarilir ve normal yoldan tahliye edilirler. Tedavi
amagh kullanilan radyoizotoplarin fiziksel yarilanma émiirleri
daha uzundur. Nikleer tipta tiroit kanseri ve hipertiroidi tedavi-
sinde kullanilan I-131 radyoniklidinin fiziksel yarilanmasi 8 gln,
prostat kanseri ve néroendokrin tiimor tedavisinde kullanilan
Lu-177 radyoniklidinin fiziksel yarilanmasi 6.7 gln, karaciger
kanserleri tedavisinde kullanilan Y-90 radyonuklidinin fiziksel
yarilanmasi 2.66 glindir. Bu radyonuklidlerin fiziksel yarilanma
sureleri glinler mertebesinde olup nispeten uzundur. Bu rad-
yonuklid atiklarinin muhafazasi ve bekletilmek suretiyle rad-
yoaktiflikten arindirilmalari igin yasal mevzuat geregince 6zel
donanimli kati ve sivi atik depolari gerekmektedir (2).

Tiroit kanseri hastalardan <3700 MBq uygulananlar genellikle
24 saat sonra, >3700 MBq uygulananlar ise genellikle iki-t¢ glin
sonra taburcu edilmektedirler. Hastalarin taburcu edilme kriteri,
batin hizasindan bir metre uzakta 6l¢ilen doz hizinin <30 pSv/
saat olmasidir. Bu degerden daha yiiksek olgiilen hastalar <30
uSv/saat doz hizina diisene kadar tedavi odasinda tutulmakta
ve bol su icmeye devam etmektedir. Radyonklid tedavi ser-
visinde yatarak tedavi géren bir hasta grubu Lu-177 PSMA ve
Lu-DOTATATE radyofarmasotikleri uygulanan prostat kanseri ve
noéroendokrin timor hastalaridir. Bu gruptaki hastalarda radyo-
farmasotik aktivitesi ortalama 3700-7400 MBq olup inflizyon
seklinde uygulanmaktadir. Bu uygulamada 6nemli bir radyoaktif
atik, kullanilan inflizyon setidir. Bu radyofarmasoétigin viicuttaki
atihminin hizl olmasi nedeniyle hastalar en fazla 24 saat sonra
taburcu edilmektedir (3). Karaciger timori tedavisi igin hasta-
lara 1285-2960 MBq aktivite miktarlarinda Y-90 radyoniklidi
girisimsel radyolojide intra arteriyel olarak kateter yardimi ile
uygulandiktan sonra hasta niikleer tip tedavi tnitesindeki oda-
sina transfer edilmekte ve ortalama 24 saat tutulmaktadir (4).

Nikleer tip merkezlerinde tani ve tedavi amaciyla kullanilan
radyoaktif maddelerin kullanimindan ortaya ¢ikan atiklar 100
glinden daha az fiziksel yarilanma siresine sahip olduklarindan
kisa yarilanma sireli atiklar sinifina girerler. Bu atiklarin bekle-
me ile radyoaktiflik niteliklerinin kaybolacagi ve normal tahliye
islemine tabii tutulabilecegi kabul edilmektedir (1).

Kat radyoaktif atiklar kullanilmis enjektorler, igneler, sise ti-
palari, eldivenler, kurulama kagitlari, radyofarmasotik siseleri,
kullanilmig gazli bezler, pamuklar vb dir. Kati atiklar fiziksel yari-
lanma stirelerine gére kaynaginda (sicak oda icindeki gegici top-
lama kaplari) gegici iki ayri toplama kabinda toplanir. Yarilanma
slresi saatler mertebesinde olanlar (Tc-99m, Ga-86, F-18 vb )
bir arada, yarilanma siiresi giinler mertebesinde olanlar (1-131,
Lu-177, Y-90 vb ) bir arada toplanir. Ozellikle hafta basinda rutin
calismalar baslamadan gegici toplama kaplarindaki kati atiklar
posetlenerek dlglimlenir ve kati atik bekletme deposuna tasi-

nir. Kat1 atiklar kirilmaya, delinmeye ve tasinmaya karsi daya-
nikli 150 mikron kalinliginda kirmizi plastik torbalara konulur.
Bu torbalarin tizerinde gorilebilecek buyuklikte “Uluslararasi
Klinik Atiklar” isareti etiketi yapistirilir. Poset ylzeyinden doz
hizi 8lgiliir. Olgim sonucu poset yiizeyine etiketlenir. Ayrica
kayit defterine yazilir. Herhangi bir radyoaktif atik igin gegici
bekletme siresi 10 yarilanma stresidir. Bu siire sonunda atik
radyoaktif olmaktan ¢ikmaz ancak zemin radyasyon dizeyine
yaklastigi varsayilarak tehlike diizeyinin asgariye diistigi kabul
edilmistir. Gegici bekletmede sure kriteri radyontklitin tirin-
den bagimsiz olarak 10 yarilanma siiresidir. Kullanilan radyonik-
lidlerin iginde en uzun yarilanma suiresine sahip olan 1-131’in (8
giin) yarilanma stiresinin en az 10 kati stire bekletildikten sonra
Geiger-Miiller (GM) detektort ile poset ylizeyinden 6lgilen doz
hizi <1 pSv/saat (dogal diizey) diisenler normal yollardan tah-
liye edilmektedir (2).

Uluslararasi Radyasyondan Korunma Komisyonu (ICRP) rad-
yasyon gorevlileri ve halk igin radyasyon dozlarini 2007 yilinda
glincellemistir. Buna gore; radyasyon gorevlileri radyasyon ile
calisilan ardisik bes yil icinde toplam 100 mSy, bes yil icindeki
herhangi bir yilda en fazla 50 mSv doz alabilirler. Ancak bes yilin
ortalamasi en fazla 20 mSv olmalidir. Halk igin yilda en fazla 1
mSv doz alimina izin verilmistir (5).

Bu galisman amaci, niikleer tipta tanisal islemlerde ve radyo-
nuklit tedavi uygulamalari sonrasi olusan kati radyoaktif atik-
lardan gevreye salinan radyasyonun siddetlerini (doz hizini)
olgmek, galisan personellerin yillik efektif radyasyon dozlarini
belirlemek, kati radyoaktif atik miktarlarini belirlemek ve atik-
larin bertaraf yontemlerini degerlendirmektir.

GEREC ve YONTEM

Bu galisma Cerrahpasa Tip Fakultesi Etik Kurul izni alindiktan
sonra retrospektif olarak Niikleer Tip Anabilim Dalinda yapildi.
Etik Kurul Karar No: 32, Tarih: 22.02.2022. Doz hizi dlgiimleri
Geiger Miiller (GM) detektorii (Ludlum 9DP) ile 6lgiildi. OI-
¢lm cihazinin 6lgim araligi 0.1-500 mSv/saat, 6l¢im dogru-
lugu +4’tlr.

Calismanin yapildigi niikleer tip merkezinde radyoaktif atik olu-
san calisma alanlari tig alt birime ayrilmaktadir. Bu birimlerden
birincisi PET Unitesidir. Burada genellikle F-18 FDG ve Ga-68
radyoizotoplari kullanilmakta olup bunlarin yari dmurleri 110
dakika ve 69 dakikadir. Bu radyoizotoplarin kullanimi ile olu-
san atiklar kaynaginda ayristirildiktan sonra 8 mm kalinliktaki
kursun kaplarda 48 saat bekletildikten sonra posetlendi. Poset
yuzeyinden 6lgllen doz hizi <1 pSv/saat dlglim sonucu olanlar
normal yoldan tahliye edildi.

ikinci birim SPECT ve SPECT/BT Uniteleridir. Niikleer tibbin bu
birimlerinde tanisal amagli en ¢ok kullanilan radyontiklit Tc-
99m olup fiziksel yarilanma siiresi 6 saattir. Bu radyontklidin
kullanimi ile olusan radyoaktif atiklar 2 mm kalinliktaki kursun
izolasyonlu kaplarda toplanarak ayristirildi. Burada ortalama
¢ glin bekletildikten sonra doz hizlari élgiilerek <1 puSv/saat at
olanlar tahliye edildi.
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Ugiincii birim radyoniiklit tedavi {initesidir. Bu tinitede agirlikli
olarak tiroit kanserli hastalara ylksek miktarlarda (110 MBg-
11.100 MBq) I-131 radyoniklidi a¢ karnina oral yolla uygulan-
di. Tedavi servisinde yatirilarak tedavi edilen diger hastalardan
prostat kanseri ve néroendokrin timor tedavisi igcin 3700-7400
MBq aktivite miktarlarinda Lu-177 PSMA ve DOTATATE uygulan-
di. Karaciger tumor tedavisi igin 1285-2960 MBq (35-80 mCi)
aktivite miktarlarinda Y-90 mikrokiire uygulandi. Bu hastalar
kursun izolasyonlu odalarda ortalama 16-24 saat tutulduktan
sonra doz hizlar <30 uSv/saat at olanlar taburcu edildi.

Tedavi Unitesindeki uygulamalardan sonra yarilanma stresi
glinler mertebesinde olan radyoaktif atiklar kaynaginda ayris-
tinildiktan sonra posetlendi. Poset ylizeyinden doz hizlari 6lglle-
rek kayit edildi. Radyoaktif atiklar kursunlu 6zel tasima arabalari
ile uzun sire bekletilecegi kursun izolasyonlu olan ve Niikleer
Dizenleme Kurumundan (NDK) lisansli kat atik toplama Gnite-
sine tasindi. Atik deposundaki en uzun yari 6mirli radyoniklit
olan I-131’in yarilanma siresinin en az 10 kati siire olan 80 giin
beklendikten sonra GM detektori ile poset yiizeyinden olgiild.
Doz hizi <1 uSv/saat olanlar tahliye edildi.

BULGULAR

Tedavi Unitesinde yatan hastalarin atiklari ile olusan uzun
yari 6murli radyoaktif atik posetlerinden olgtilen doz hizlari:
I-131’de ortalama 155 pSv/saat (min. 100 uSv/saat, max. 210
uSv/saat ), Lu-177’de ortalama 120 pSv/saat (min. 90 uSv/
saat, max. 120 uSv/saat ), Y-90 mikrokire tedavisi uygulanan
hastalarin atiklari ve girisimsel radyolojideki uygulama sonunda
¢ikan Y-90 seti ve diger atiklarin doz hizi radyontiklidin Bremss-
trahlung (X-1s1n1) radyasyonlari GM detektoru 6lgildi. Orta-
lama 48 puSv/saat (min. 12-max. 63 pSv/saat ) bulundu. Bu
radyontklidin atiklari kontaminasyon tehlikesine karsi tedbir
amach olarak uzun yari 6murli atiklar ile birlikte depolandi.
Tanisal uygulamalardan olusan kati radyoaktif atik posetlerin-
den 6lglilen doz hizlari; F-18 ve Ga-68 196 uSv/saat (min. 100
uSv/saat , max. 282 uSv/saat ) ve Tc-99m 87 uSv/saat (min. 51
uSv/saat, max. 110 pSv/saat ) bulundu (Sekil 1). Tum atiklarin
tahliyesinde <1 pSv/saat doz hizi esas alindi.

140
120
100
an
60
40
B I
-131

Lu-177 Y-90 F-18 Tc-99m
Sekil 1: Radyoaktif kat atiklarin depo girisi doz hizi (uSv/saat)
olglim degerleri.

Doz izl [pSv/saat)

Doz hiz (pSv/saat)

Bu galismanin yapildigi genis kapasiteli bir niikleer tip merkezin-
de farkl radyoniiklitlerin tani ve tedavi amaciyla kullanimindan

bir yilda ortaya ¢ikan kati radyoaktif atik miktarinin oransal dagi-
limi1 Sekil 2’de gorilmektedir. Bu sekilde gorildigu gibi en fazla
atik miktari %46 ile 1-131 uygulamalarindan ortaya gikmaktadir.

= F-18 ve
Ga68
= 131

= Lu-177

131

= Y-50
Sekil 2: Yillik kati radyoaktif atik miktarlarinin oransal dagihmi

10 yatakli radyonklid tedavi servisinde bir yilda gergeklestirilen
tedavi sayilarinin yillik dagilimi Tablo 1’de verildi. Bu tedavilerde
calisan radyasyon gorevlilerinin yillik toplam efektif radyasyon
dozlari Tablo 2’de verildi. Benzer sekilde tanisal islemlerde ve
agirhikh olarak sintigrafi gekimlerinde galisanlarin yillik dagih-
mi Tablo 3’de gériilmektedir. Bu islemlerde ¢alisan radyasyon
gorevlilerinin yillik toplam efektif radyasyon dozlari Tablo 4’de
verildi.

Tablo 1: Tedavi sayilarinin yillik dagilimi

Lu-177

Radyoiyod (I-131) Radyoiyot (I-131) Y-90

(Tiroid c.a) Hipertiroidi PSMAve =\ rirokiire
. P DOTATATE

390 76 122 78

Radyoaktif atiklari toplayan, posetleyen ve tasiyan radyasyon
gorevlilerinin ¢calismalari sirasinda maruz kaldiklari efektif doz-
lar dozimetre kayitlarindan alindi. Bir yillik ortalama efektif doz
degeri tanisal amagh Unitede galisan radyasyon gorevlisinde
2.12 mSy, tedavi servisinde galisan radyasyon gorevlisinde 3.58
mSv bulundu.

Tablo 2: Radyoniklid tedavilerde ¢alisan radyasyon
gorevlilerinin yillik efektif radyasyon dozlari ve bu dozlarin
yillik izin verilen efektif doza % oranlari (Efektif doz/20 mSv)

Saglik Doktor
Hemsgire Fizik¢isi Radyofarmasist =9 Temizlik Gor.
n=5 n=3 n=3 (m_Sv / n=2
(mSv/oran)  (mSv/ (mSv/oran) (mSv/oran)
oran)
oran)
1,24 1,43 2,93 1,24 2,87
(%6,2) (%7,15) (%14,65) (%6,2) (%14,35)

TARTISMA

Bu ¢alismanin yapildigi istanbul Universitesi-Cerrahpasa, Cer-
rahpasa Nukleer Tip merkezinde sintigrafi gekimlerinin yapildigi
iki adet PET/BT, bir adet PET/MR, iki adet SPECT/BT, bir adet
SPECT gama kamera, bir adet planar gama kamera ve bir adet
tiroit uptake aleti bulunmaktadir. Radyontiklid tedavi servisi 10
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yatakl olup tilkemizdeki en genis kapasiteli niikleer tip merkez-
lerinden biridir. Yillik hasta sayilarinin fazla olmasi nedeniyle
rutin ¢alismalar sirasinda olusan radyoaktif atik miktarlari da
oldukga fazla miktarlarda ortaya ¢ikmaktadir.

Hastanelerin nikleer tip merkezlerinde ortaya ¢ikan atiklarin
bertarafi ile ilgili uluslararasi ve ulusal yonetmelikler vardir. Bu
yayinlarda fiziksel yarilanma stiresi <100 glin olan radyonik-
lidlerin klinik kullanimi ile ortaya ¢ikan radyoaktif atiklarin kisa
yari dmirlu kaynak sinifinda degerlendirildigini, bunlarin kursun
izolasyonlu denetimli alanlarda en az 10 yarilanma siiresi kadar
bekletilmek siratiyle radyoaktifliklerinin dogal diizeye diisece-
gini bildirmistir. Radyoaktif atiklarin bertarafi ile ilgili hastane-
lerin nikleer tip merkezlerinden ortaya gikan radyoaktif atiklar
cok kisa yari 6mirli ve ok dustik seviyeli radyoaktif atik sinifina
girmektedir (6, 7).

Tablo 3: Tani sayilarinin yillik dagilmi

PET/BT SPECT SPECT/BT UT’;::'I;
(F-18 ve Ga-68) (Te-99m) (Tc-99m) (-131)
6006 3666 6613 880

Tablo 4. Tanida galisan radyasyon goérevlilerinin yillik efektif
radyasyon dozlari ve bu dozlarin yillik izin verilen efektif
doza % oranlari (Efektif doz/20 mSv)

PET/BT s:_ech spect/BT  POKOT  pemilik Gor.
n=6 (m_Sv/ n=4 (mSv/ n=1
(mSv/oran) oran) (mSv/oran) oran) (mSv/oran)
2.8 1.67 1.92 2.18 1.40
(%14) (%8.3) (%9.6) (%10.9) (%7)

Hastanelerin nikleer tip merkezlerinde tedavi goren tiroit kan-
ser hastalarindan 6nemli miktarda radyoaktif atik giktigi, olusan
atiklarin miktarinin hastaya uygulanan I-131 aktivite miktari ile
orantili olmadig bildirilmistir (8). Kisa yarilanma siresine sa-
hip radyoaktif atiklarin hastanelerde radyoizotopun en ylksek
gama enerjisine gore hesaplanmis kursun levha ya da beton
perde duvar ile kapatilmis odalarda en az 10 yarilanma siresin-
ce bekletildikten sonra tahliye edilebilecekleri bildirilmistir (9).

Radyoaktif atiklarin bertarafi ile ilgili hastanelerin nlkleer tip
merkezlerinden ortaya ¢ikan radyoaktif atiklar ¢ok kisa yari
omurli ve gok disik seviyeli radyoaktif atik sinifina girmek-
tedir (10-11). Radyoaktif atiklarin tanimlanmasi, bertaraf yon-
temleri 2013 yilinda Resmi Gazetede yayinlanan Radyoaktif Atik
Yonetmeligi’'nde ana hatlari ile belirtilmistir. Bu yonetmeligi ir-
deleyip detaylandiran yayinlar da bulunmaktadir (12).

Kati radyoaktif atiklarin bekletilmek suretiyle hastanelerin en-
fekte atik Gnitesindeki non radyoaktif atiklarla birlikte bertaraf
islemine tabi tutulmasi igin poset yiizeyinde olgiilen doz hizin
<1 uSv/saat olmasi gerekmektedir (2, 13).

Sonug olarak, nikleer tip merkezlerinde 6nemli miktarda rad-
yoaktif atik olusmaktadir. Radyoaktif atiklarin radyasyon korun-
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masi kurallarina uyularak bertaraf edilmesi durumunda gev-
reye ve ¢alisanlara zararl olmayacaklari bu ¢alisma ile ortaya
konmustur.
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(074

Amag: Grantiloza hicreleri oosit beslenmesi ve olgunlagmasi, kapasitas-
yon ve akrozom reaksiyonu gibi oosit-sperm etkilesimi olaylari tzerine
6nemli bir role sahiptir. Bu nedenle, graniiloza hticreleri ile ilgili calismalar,
oositin saglikli gelismesi ve fertilizasyon igin de dnemlidir. Calismada ovu-
latuar faktor (OF, infertil) ve erkek faktori nedeniyle (EF, saghkl bireyler)
in vitro fertilizasyon (IVF) Unitesine basvuran hastalarin oosit-kiimlis
kompleksinden elde edilen graniiloza hiicrelerinde, in vitro ortamda liqui-
ritigenin 'in (LQ) etkilerinin immunositokimyasal olarak incelenmesi amag-
lanmugtir.

Gereg ve Yontem: Calismada OF ve EF nedeni ile istanbul Universitesi Tip
Fakultesi tip bebek IVF Unitesine basvuran hastalar alindi. 5 EF ve 5 OF
hastasindan alinan graniiloza hiicreleri kilttr ortaminda EF, EF- Dimetil
sulfoksit (DMSO), EF-LQ, OF, OF-DMSO ve OF-LQ gruplarina ayrildi.
Hucreler uygulama sonrasi |6semi inhibitor faktor reseptor (LIFR) immiino-
sitokimyasal boyamasi yapilarak Aperio ImageScope analiz programiyla
boyanma siddeti ve hiicre morfolojisi bakimindan incelendi.

Bulgular: OF ve OF-DMSO gruplarinin graniiloza hiicrelerinde LIFR immii-
nositokimya boyanma siddeti, EF ve EF-DMSO gruplarina gére anlamli
olarak azalmistir. EF-LQ ve OF-LQ gruplarinin, graniloza hicrelerinde LIFR
immunositokimya boyanma siddeti bakimindan diger gruplarla karsilasti-
rildiginda aralarinda anlamli bir artis oldugu saptanmistir. OF ve OF-DMSO
gruplarinin graniloza hicrelerinde, apoptotik hiicre morfolojisini yansitan
bulgular goézlenirken, EF-LQ ve OF-LQ gruplarinda ise hi¢ veya daha az
olarak gozlenmistir.

Sonug: LQ-gruplarinin graniiloza hiicrelerinde LIFR imminositokimya
boyanma siddeti algoritmalari, 6zellikle OF ve OF-DMSO gruplarina gore
yuksek saptanmis ve apoptotik hiicre morfolojisi tizerine olumlu etkileri
gozlenmistir. Bu sonuglar, LQ ‘nun IVF Unitelerinde alternatif bir medyum
ajani olarak kullanilabilecegini dusiindirmektedir. Bu nedenle LQ ‘nun
klinikde kullanilabilmesiyle ilgili daha kapsamli galismalara ihtiya¢ duyul-
maktadir.

Anahtar kelimeler: infertilite, Kiimiilis-graniiloza hiicreleri, Lésemi inhibi-
tor faktor reseptor, Liquiritigenin

ABSTRACT

Objectives: Granulosa cells have an important role in oocyte nutrition and
maturation, oocyte-sperm interaction events such as capacitation, and
acrosome reaction. Therefore, studies with granulosa cells are also
important for the healthy development of the oocyte and fertilization. The
aim of this study was to investigate the effects of liquiritigenin (LQ) in vitro
on granulosa cells that were obtained from the oocyte-cumulus complex
of patients who were treated in the in vitro fertilization (IVF) unit due to
ovulatory factor (OF, infertile) and male factor (MF, healthy).

Materials and Methods: This study included patients who were treated in
the IVF unit of the Istanbul University Faculty of Medicine due to OF and
MF. Granulosa cells obtained from 5 MF and 5 OF patients were divided
into MF, MF-Dimethyl sulfoxide (DMSOQ), MF-LQ, OF, OF-DMSO and OF-LQ
groups in culture medium. After the application, the cells were stained
with the leukemia inhibitory factor receptor (LIFR) immunocytochemical
staining and the staining intensity was examined with the Aperio
ImageScope analysis software and cell morphology.

Results: The LIFR immunocytochemistry staining intensity in the granulosa
cells of the OF and OF-DMSO groups was significantly decreased when
compared to the MF and MF-DMSO groups. The LIFR staining intensity in
the granulosa cells of the MF-LQ and OF-LQ groups were determined to be
significantly higher than the other groups. In the granulosa cells of OF and
OF-DMSO groups, the findings reflected apoptotic cell morphology, but
showed no or less apoptotic cell morphology in the MF-LQ and OF-LQ
groups.

Conclusions: In granulosa cells of LQ-groups, LIFR immunocytochemistry
staining intensity algorithms were obtained as significantly higher than in
the especially the OF and OF-DMSO groups, and showed the positive
effects on apoptotic cell morphology. These results suggest that LQ may
be used as an alternative medium agent in IVF units. Therefore, more
comprehensive studies are needed for the clinical use of LQ.

Keywords: Infertility, Cumulus-granulosa cells, Leukemia inhibitory factor
receptor, Liquiritigenin
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GiRiS

infertilite modern toplumlarda lireme yas grubundaki ciftlerde
yaygin olarak gériilen bir problemdir (1). Diinya Saghk Orgiitii,
infertiliteyi 12 ay veya daha fazla diizenli korunmasiz cinsel ilis-
kiye ragmen klinik gebelik elde edilememesi durumunda ortaya
¢tkan tireme sistemi hastalig olarak tanimlamaktadir (2). in-
fertilite vakalarinin yaklasik % 40-50 si kadin faktérlerine bagh
olarak meydana gelmektedir (3). Gebeligin saglanmasi veya
canh dogum igin kaliteli gamet, embriyo ve implantasyon igin
uygun maternal gevreye ihtiyag vardir (4). Biitlin bu sartlarin
saglanmasi igin, farmakolojik ve cerrahi tedaviler (cogunlukla
endoskopi) ile yardimci ireme tekniklerinde buytk ilerlemeler
kaydedilmistir. Ancak, basari oranlarinin artmasina ragmen ge-
belik oranlari istenilen diizeylere ulasamamuistir (5). Bu durum
oositin icinde bulundugu intrafolikiler ¢evrenin, fiziksel ve kim-
yasal kosullarini 6n plana gikarmaktadir. Oositin etrafini gevre-
leyen kiimUlis hiicreleri, oosit maturasyonuna yardim ederken,
zararl gevresel etkilerden de oositi korurlar. Son yillarda yapilan
arastirmalar oosit ve gevresindeki folikller somatik hiicreler
arasindaki iliskiye dikkat gekerek, kiimdlUs ve grantiloza hiicre-
lerinin, oositin reprodiktif potansiyeline ve canhhgina katkida
bulundugunu gostermektedir (6). Antral folikiildeki graniloza
hiicreleri bulunduklari bolgeye gore farkli fenotipler gosterir.
Distan ice dogru mural, antral ve kiimulis graniiloza hiicreleri
oositi cevrelerler ve her biri oosite ve ¢evredeki teka hiicrele-
rine yakinhklarina gére farkli 6zellikler gosterirler. Kimulls gra-
niloza hiicreleri diger graniiloza hiicrelerine gore daha disik
oranda LH reseptorl ve aromataz enzimi igerirken, oosit igin
gerekli olan metabolik destegi saglarlar (7).

Strese bagli artan reaktif oksijen radikalleri (ROS) ‘nin, infertilite
patogenezinde anahtar bir rol oynadigi tanimlanmistir (8). Hiic-
redeki oksijen tiketimi dnemli 6lgliide oksidatif fosforilasyon-
la gergeklestigi icin, ROS Uretiminin blyik ¢cogunlugu normal
fizyolojik kosullar altinda bu yolla Uretilir. Ancak, bu Urtinlerin
asiri Gretilmesi oksidanlar ve antioksidanlar arasindaki dengeyi
bozar. Membran lipid peroksidasyonu, proteinlerin oksidasyonu
ve DNA hasarina neden olarak oosit, embriyo ve implantasyo-
nu negatif etkiler (9). Bunun yani sira hiicre fonksiyonlarini da
bozarak hicrelerin apoptoza gitmesine neden olur ve oosit ma-
turasyonu, ovulasyon ve fertilizasyon gibi sireglerin bozulmasi
sonucunda infertiliteye neden olur (10). Hicre iginde Uretilen
ROS ‘lar oldukga karmasik ve birbirleriyle iliskili antioksidan
sistemleri tarafindan kontrol edilir (11). Ayrica diyetle alinan
antioksidanlar da hiicreleri oksidatif stresin neden olabilecegi
hasarlardan korumaktadir (12).

Hicre kilturinde kullanilan kaltir medyumlari oosit igin cok
o6nemlidir. Bu medyumlar bir yandan hiicreler igin gerekli olan
substratlari saglarken bir yandan da uygun pH ve osmolarite
gibi cevresel kosullarin olusmasina katkida bulunurlar (13). An-
cak hiicre igi Uretilen ROS ’larin yani sira kullanilan medyum ve
tamponlarin da spontan olarak ROS icerdigini gdsteren ¢alis-
malar bulunmaktadir (14-15). Bu durum bazi IVF Unitelerinde
gebelik ve implantasyon oranlarinin diisiik olmasini agiklayabilir.
Kaltir medyumlarinda reaktif oksijen radikallerinin Gretimini
kontrol eden antioksidan takviyelerin kullanimi oosit hasarini
onleyerek IVF lnitelerinde daha iyi sonuglarin elde edilmesini
saglayabilir.
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Oositin lipid rezervleri ve ¢ok sayida mitokondrileri ile gok iyi
bir organizasyona sahip olmasi, maturasyonu igin gerekli olan
yuksek enerji ihtiyacini karsilamasina yardimci olur (16). Ancak
bu organizasyon tek basina yeterli degildir. Oosit maturasyonu
sirasinda metabolik enerji ihtiyacini karsilamak igin ¢evresin-
deki kimalus hicreleri ile iyi diizenlenmis bir isbirligi icindedir
(17). Oosit ve kiimulus hiicreleri arasindaki metabolik isbirligi
cesitli uzantilar, gap junctionlar ve parakrin faktorler araciligiyla
saglanir (Sekil 1). Boylece eneriji igin gerekli maddelerin, yapisal
komponentlerin ve iyonlarin olgunlagsmakta olan oosite gegisi
saglanir (18).

o Bazal Lamina

& Gap Junction

o Dis Mural Graniiloza Hiicreleri
o ¢ Mural Graniiloza Hiicreleri

o Kiimiiliis Graniiloza Hiicreleri

Zona Pellusida

Sekil 1: Antral folikilde oositi gevreleyen graniloza hiicrelerinin
sematik bir gizimi. Kim{lUs hiicrelerinin zona pellusidaya dogru
cesitli uzantilar génderdigi gorilmektedir.

LIF, interldkin 6 ailesinin bir Gyesidir (19). Vicuttaki birgok doku
ve hicre tipi (izerinde ¢esitli etkiler gosterebilen pleiotropik
salgilanan bir sitokindir. Etkisini hiicre ylizey reseptori olan
LIFR "ye baglanarak gosterir ve folikll gelisimi, embriyo gelisi-
mi, blastokist implantasyon, ortodontik dis hareketi ve kanser
gelisimi olmak Uzere birgok fizyolojik ve patolojik stregte rol
oynamaktadir (20). Ayrica LIF ‘in graniloza hiicrelerinin farkli-
lasmasi Gizerine de etkileri oldugu gosterilmistir. (21). Kimulus
graniloza hicrelerinin oosit ile yakin iliskisi oositin kalitesi agi-
sindan da bilgi verebilir. Bu nedenle, graniiloza hicrelerinde
LIFR "'nin boyanma paterni ve yogunlugu, folikiil matlrasyonu
ve disfonksiyonunu daha iyi anlamamiza yardimci olabilir.

Glycyrrhiza radix ‘ten izole edilen LQ geleneksel Cin tibbinda
oldukga yaygin olarak kullanilan bir flavonoiddir. Anti-inflama-
tuar, antioksidan, anti-alerjik, anti-timor ve Ostrojenik olmak
Gzere birgok aktiviteye sahiptir (22-25). Son yillarda LQ “in ROS
kaynakh hiicre hasarina karsi, antioksidan etkisi oldugu cesitli
calismalarda gosterilmistir (26-28). Fakat graniloza hicreleri
Uzerindeki etkisi ile ilgili bir arastirma heniz yapilmamistir. LQ
‘nun IVF merkezlerinde, basta graniloza hiicreleri ve oositin
saglikli gelisimi ve basarili bir implantasyon igin, alternatif bir
medyum ajani olarak kullanilip kullanilamayacagini aragtirmak
amaciyla, insandan elde edilen graniiloza hicreleri Gzerinde, LQ
‘nun etkilerinin hiicre morfolojisiyle ve LIFR imminositokimya-
sal boyamasiyla degerlendirilmesi amaglanmistir.
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Gereg ve Yontem

Calisma istanbul Universitesi istanbul Tip Fakdiltesi Klinik Aras-
tirmalar Etik Kurulu ‘'nun 10/05/2019 tarih ve 09 sayili toplan-
tisinda kabul edilmistir. Calismada 18-35 yas arasi OF ve erkek
faktorii EF nedeni ile istanbul Universitesi Tip Fakiiltesi Hastane-
si tlip bebek Unitesi infertilite klinigine basvuran hastalar yazili
onamlari alinarak dahil edildi. 5 EF ve 5 OF olmak lizere toplam
10 hastadan alinan oositlerden elde edilen kiimilis-graniloza
hicreleri incelenmek Gzere deneyde kullanildi.

Ovaryan stimiilasyon ve oosit toplanmasi

Gonadotropin salgilatict hormon (GnRH) agonist ve antagonist-
leriile yapilan ovaryan stimillasyonu sonrasi 18 mm ’ye ulasan
en az iki adet folikiil olustugunda oosit maturasyonu igin re-
combinant insan koryonik gonadotropini (hCG) uygulandi. Takip
eden 36. saatte sedasyon anestezisi altinda yumurta toplama
(OPU) islemi yapildi. Elde edilen kiimlls-oosit komplekslerine
birbirinden ayrilmalari igin dentidasyon islemi uygulandi. Elde
edilen kimulus hicreleri % 10 fetal bovine serum (Gibco, In-
vitrogen Life Technologies, Paisley, UK), % 1 penisilin ve strep-
tomisin (Sigma-Aldrich, St Louis, MO, USA) eklenmis DMEM/
F12 medyumuna (Sigma-Aldrich, St Louis, MO, USA) alind1.

Hiicre kiltiiri

Alinan kiimulus-graniloza hiicreleri, falcon tiipte 2000 RPM
devirde 10 dakika santrifij edildi. Ardindan tlpun Ustlnde ka-
lan stipernatan uzaklastirilarak pellete 1 ml medyum eklendi.
Pellet pipetaj ile homojenize edildikten sonra 6 ’lik kiiltlr kuyu-
cuklarina ekilerek primer hiicre kiiltliri meydana getirildi ve 37
°C nemli atmosfere sahip %5 CO2 varligindaki inklibator icinde
blyutuldu. EF ve OF grubu hastalardan alinan ve kiiltiire edilen
hicreler toplamda 6 gruba ayrildi. 24 saat sonra EF grubundaki
hiicrelere medyum eklenirken EF-DMSO grubundaki hiicrelere
16 pL DMSO (Sigma-Aldrich, St Louis, MO, USA) ve EF-LQ gru-
bundaki hicrelere 40 uM LQ (Sigma-Aldrich, St Louis, MO, USA)
eklendi. 24 saat sonra OF grubundaki hiicrelere medyum ekle-
nirken OF-DMSO grubundaki hiicrelere 16 uL DMSO ve OF-LQ
grubundaki hiicrelere 40 uM LQ (Sigma-Aldrich, St Louis, MO,
USA) eklendi. Hiicreler 48. saatte 0.25 % ‘lik tripsin enzimi (Sig-
ma-Aldrich) ile kaldirildi. Hiicreler 2000 RPM devirde 10 dakika
santrifij edilmesinin ardindan tlptin Gstinde kalan sipernatan
uzaklastirildi. PBS ile yikandiktan sonra tekrar 2000 RPM devir-
de 10 dakika santrifij edildi. Ardindan % 0,1 ’lik tripan mavisi ile
esit miktarda hicre soliisyonu karistirilarak sayma kamarasinda
sayildi ve canh-6li hiicre oranlari belirlendi.

immiinositokimyasal boyama

24 kuyucuklu kultur kaplari icerisine yerlestirilen yuvarlak la-
mellerde dretilen hicreler LIFR antikoru (C:19, sc-659, tavsan
poliklonal, Santa Cruz Biotechnology, Santa Cruz, CA, USA) ve
immunositokimya kiti (ScyTek, UltraTek AGL125) kullanilarak
boyandi. Lameller sirasiyla PBS ve % 0,5 triton X-100 soliisyonla-
rinda oda isisinda muamele edildi. PBS ile yikamadan bloklama
sollisyonunda 5 dakika bekletildi. Daha sonra lameller primer
antikora (1/100 dilusyon) yerlestirilerek bir gece + 4 °C 'de bek-
letildi. Ertesi giin PBS ile yikama yapilarak, biotinli antipolivalent
sekonder antikor soliisyonunda 25 dakika oda isisinda bekletil-
di. Daha sonra, PBS ile yikama yapilarak streptavidin peroksidaz
sollisyonunda 25 dakika oda isisinda bekletildi. Lameller PBS
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yikandiktan sonra, AEC kromojeni ile muamele edildikten sonra
Mayer ‘in hematoksileni zit boyama yapildi. Daha sonra, lamel-
ler su bazli kapatici ile kapatilarak, 15tk mikroskobunda (Olympus
BX61 mikroskop baglantili DP72 Olympus kamera sisteminde)
fotograflandi ve incelendi.

Aperio ImageScope gorintl analiz programiyla kesitlere renk
dekonvoliisyon islemi uygulandi. Renk dekonvoliisyon islemi
sonrasinda elde edilen algoritmalar istatistiksel olarak degerlen-
dirildi. Her grupta yer alan boyamalardan (n=5) x 20 blyttmede
elde edilen 3 ayri goriintlye renk dekonvoliisyon islemi uygu-
landi (29). Renk dekonvollsyon islemi sonrasinda elde edilen
algoritmalar istatistiksel olarak degerlendirildi.

istatistik

istatistik analizler igin SPSS (Statistical Package for Social Scien-
ces) programi kullanildi. Elde edilen sonuglar, tek yonlii varyans
analizi (one-way ANOVA) ve post-hoc Tukey testleri kullanilarak
degerlendirildi. istatistik analizler sirasinda giiven araligi p <0.05
anlamli olarak kabul edildi.

BULGULAR

EF, EF-DMSO, EF-LQ, OF, OF-DMSO ve OF-LQ gruplarinin, tri-
pan mavisi boyamasiyla canli hiicre sayimlari istatistiksel olarak
analiz edildi. EF ile EF-DMSO ve EF-LQ gruplari arasinda canli
hiicre sayimlari arasinda anlamli bir fark bulunmadi (p= 0,9997,
p=0,7282, Tablo 1). OF ve OF-DMSO gruplari ile EF, EF-DMSO
ve EF-LQ gruplari arasinda canl hiicre sayimlari arasindaki fark
anlamhydi (p<0.001, Tablo 1). OF-LQ grubu ile OF ve OF-DMSO
gruplari arasindaki fark anlamli (p<0.001, Tablo 1), EF, EF-DMSO
ve EF-LQ gruplari arasindaki fark ise anlaml bulunmadi (p=1,
p=1 ve p=0,6664, Tablo 1).

Tablo 1: EF, EF-DMSO, EF-LQ, OF, OF-DMSO ve OF-LQ
gruplarmin canli hiicre sayimlarini gosteren tablo. EF
grubuyla karsilastirildiginda anlamli farkhlik gosteren gruplar
*** jsareti ile belirtilmistir (p< 0,001).
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S «
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OF-DMSO OF-LQ

Aperio ImageScope goriinti analiz programi ile LIFR antikoru
boyanma siddetine bakildiginda EF ile EF-DMSO gruplari arasin-
da anlamli bir fark bulunmadi (p= 1 ve Tablo 2). EF ve EF-DMSO
gruplari arasinda AEC kromojeniyle kirmizi renkte isaretlenen
LIFR immuinositokimya boyanmasinda bir fark gézlenmedi (Sekil
2A ve 2B). EF ile EF-LQ grubu arasindaki LIFR antikoru boyan-
ma siddetine bakildiginda aralarindaki fark anlaml bulundu
(p<0.001, Tablo 2).
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Tablo 2: EF, EF-DMSO, EF-LQ, OF, OF-DMSO ve OF-LQ
gruplarinin, Aperio ImageScope goriintl analiz programi
kullanilarak, LIFR immunositokimyasal boyanma siddetini
gosteren tablo. EF grubuyla karsilastirildiginda anlamh farkhlik
gosteren gruplar *** jsareti ile belirtilmistir (p< 0,001).
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EF-LQ grubunun LIFR imminositokimya boyanma siddetinin
EF grubuna gore daha koyu ve yogun bir boyanma gostererek
arttig) gdzlendi (Sekil 2C). immiinositokimyasal olarak OF grubu
ile OF-DMSO grubu arasinda LIFR antikoru boyanma siddetine
bakildiginda anlaml bir fark bulunmadi (p= 1, Tablo 2). OF ve
OF-DMSO gruplarinin boyanma siddeti EF grubuna gore daha
soluktu (Sekil 2D ve 2E). OF grubu ile OF-LQ grubu arasindaki
fark ise anlamli bulundu (p<0.001, Tablo 2). EF grubu ile OF
grubunun LIFR antikoru boyanma siddetine bakildiginda, ara-
larindaki fark anlamliyken (p<0.001, Tablo 2), OF-LQ grubu ile
aralarindaki fark anlaml degildi (p= 0,4047, Tablo 2). OF-LQ
grubunun LIFR immiinositokimya boyanmasi, OF ve OF-DMSO
gruplarina gére daha koyu ve yogun bir boyanma gosterdi (Se-
kil 2F).

LIFR immuinositokimya ve hematoksilen zit boyamasiyla 1sik
mikroskobunda, kiimiilis graniloza hiicrelerinin morfolojik de-
gisiklikleri incelendi. OF ve OF-DMSO gruplarinda dejenerasyon
morfolojisi gbsteren graniiloza hiicreleri, piknotik niikleusa ve
LIFR imminositokimya boyamasiyla daha soluk boyanmis bir
sitoplazmaya ve nukleusa sahipti. Sitoplazmasinda apoptozisin
belirtilerinden biri olan apoptotik cisimler ve gesitli blytiklik
ve miktarda vakuoller iceren graniiloza hiicreleri saptandi (Se-
kil 2A ve B).

EF ve EF-DMSO grubuna ait graniloza hiicreleri, genelde oval
veya yuvarlak bigimli LIFR immiinositokimya boyamasiyla pozitif
boyanmis bir sitoplazmaya ve niikleusa sahipti. EF ve EF-DMSO
gruplarina ait fuziform, triangular veya ig sekilli graniiloza hiic-
relerinin, siki kiimeler olusturdugu gozlendi. OF ve OF-DMSO
gruplarina gore daha az miktarda apoptotik cisim ve vakuol
icerdikleri gozlendi (Sekil 2D ve E).

EF-LQ grubu ve OF-LQ graniiloza hiicrelerinin, diger gruplarina
gbre apoptotik cisimcik ve vakuol iceren hticre sayisinin daha
az, vakuol boyutlarinin da daha kiiglk ve az sayida oldugu go-
ralda (Sekil 2C ve F).
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Simdiye kadar yapilan galismalar, artan ROS’un lireme potansi-
yelini olumsuz yonde etkiledigini ve graniiloza hiicre 6limuni
indukledigini gostermektedir (30-31). Granuloza hiicre 6lima
folikller oositleri besleyici maddelerden, biiyiime ve sag kalim
faktorlerinden ayirir ve 6stradiol biyosentezini azaltir (32-33).
Bitln bunlara bagl olarak ovaryen bozukluklar ve infertilite
ortaya cikar. Antioksidanlarin, diger molekdllerin oksidasyonunu
yavaslatabildigi veya 6nleyebildigi ve hiicresel hasara neden
olabilecek serbest radikallerin Gretimini azaltma potansiyeli
tasidigi dustintilmektedir (30-34).

Oosit ve kiimiilus hiicrelerinin metabolik isbirligi oosit gelisi-
minde ve kalitesinde kritik bir rol oynar. Son on yilda, kiimalis
ve oosit kompleksinin metabolizmasinin anlasilmasinda 6nemli
ilerlemeler kaydedilmistir. Boldura ve ark. domuz oositlerinin
kaltir olgunlagma ortaminda antioksidan takviyesinin apoptotik
ve dollenme sirasinda germ hiicrelerinin stabilitesini saglayan
genlerin ekspresyonu Uzerine etkisini degerlendirmislerdir. Ros-
marinik asit ve askorbik asit ile desteklenmis ortamda yetistiri-
len domuz oosit ve kiimills hiicre kompleksi tizerinde antiok-
sidan takviyesinin faydali etkiler gésterdigini bulmuslardir (35).
Saini ve ark. da kegi embriyolarinda eksternal folik asit takviyesi-
nin oosit ve kiimilis hiicre olgunlagsmasini, blastosist gelisimini
ve folat tasiyicilarinin ekspresyonu arttirdigini ve ROS Uretini
azaltigini géstermislerdir (34). Cesitli calismalarda da melatoni-
nin ‘in embriyo Uretimini desteklemek igin olgunlasma ortami-
na verilen oosit Gzerindeki etkisini galismislardir. Calismalarda
melatonin ‘in in vitro maturasyon ortamini destekledigini ve
kiimulls hicre gen ekspresyonunu etkiledigini ve partenogene-
tik blastokistlerin gelisimini azalttigini gostermislerdir (36-37).
Qian ve arkadaslar, kiimulis hiicre-oosit komplekslerinde, asiri
ROS uretiminin neden oldugu zararl etkilerden kaginmak igin
antioksidan enzim ailesine ait olan peroksiredoksin 4 (Prdx4) ‘G
eksprese eden bir adenoviris ile enfeksiyonu sonrasi H,0, ‘nin
neden oldugu degisikliklerin 6nemli 6lgtide ortadan kalktigini
gostermislerdir (38).

Calismada antioksidan aktivitesi ile ROS kaynakli apoptozis ve
hiicre hasarina karsi embriyo, hepatosit, néron ve osteoblas-
tik hiicreler lzerinde sitoprotektif etkileri oldugu gosterilen LQ
flavonoidini kullandik (26, 39-41). LQ, anti-hiperlipidemik, anti-
enflamatuar, anti-alerjik ve 6strojenik etkiler dahil olmak tizere
cesitli biyokimyasal ve farmakolojik 6zelliklere sahiptir. LQ ‘in,
antioksidan aktivitesi ile ROS kaynakli hiicre hasarina karsi ko-
ruyucu etkileri oldugu gosterilmistir (42). Bu ylizden g¢alismada
infertil hastalardan elde edilen graniloza hiicrelerinin kaltir or-
taminda LQ flavonoidini kullandik. OF-LQ ve EF-LQ grublarindaki
hastalarin graniloza hiicrelerinde LQ flavonoidinin kullaniimasi,
hem OF ve OF-DMSO hem de EF ve EF-DMSO grublarindaki
apoptotik morfoloji gosteren hiicrelerde azalma gosterdi.

LIF, basarili bir implantasyon icin gerekli olan dnemli bir sito-
kindir ve etki gosterebilmek igin LIF-R ile baglanmaktadir. Abir
ve ark. ‘larinin yaptigi calismada, insan folikiillerinde graniiloza
hicrelerinde LIF ve LIFR ekspresyonlarinin folikll gelisiminde
onemli rol oynadigini belirtmislerdir (19). Nilsson ve ark. LIF
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Sekil 2: LIFR imminositokimya boyanma siddeti bakimindan gruplara ait graniiloza hiicrelerinde 151k mikroskobu fotograflari gorul-
mektedir. A: EF grubu ve B: EF-DMSO grublari arasinda LIFR imm{inositokimya boyanma siddeti bakimindan bir fark gézlenmedi.
C: EF-LQ grubunun LIFR immunositokimya boyanma siddetinin A: EF grubuna gore arttigi gozlenirken, D: OF ve E: OF-DMSO grup-
larinin boyanma siddeti daha soluktu. F: OF-LQ grubunun LIFR immiinositokimya boyanmasi ise D: OF ve E: OF-DMSO gruplarina
gore daha koyu bir boyanma gosterdi. D: OF ve E: OF-DMSO gruplarinda artis gosteren apoptotik cisimcikler okbaslari ile gosteril-

mistir. Bar 20 um. Oklar ile gosterilmistir.

ve LIFR ‘nin sigan ovaryumunda folikil gelisimi Gzerine etki
gosterdigini saptamislar (43). Cesitli calismalarda in vitroda
embriyo Uretiminde kiimulus hicrelerinin, parakrin ve/veya
otokrin tarzda hareket eden zengin bir LIF-LIFR sistemi kaynagi
oldugunu ve saglikli blastokist gelisiminde gorev aldiklari gos-
terilmistir (44-45). Calismada EF-LQ ve OF-LQ gruplarinin, gra-
nlloza hicrelerinde LIFR imminositokimya boyanma siddeti
diger gruplarla karsilastirildiginda aralarinda anlamli bir artis
oldugu saptanmistir.

Kaliteli oositin kullanilmasi IVF sonuglarini olumlu yénde etki-
lemektedir. Ancak saglikli oositlerin segimi ve basarili bir imp-
lantasyon hala 6nemli bir sorun olusturmaktadir. Kimdlas-
graniloza hucreleri oosit igin gerekli olan besinlerin ve sinyal
molekillerinin Gretilmesini saglarlar (46). Bu sebeple kimilUs-
graniiloza hicrelerinin oositin ve mikro gevrenin iyilestirilmesi
amaciyla kullaniimasi indirekt olarak IVF sonuglarina katki sag-
layabilir. Bu ¢alismada LQ 'nun ovulatuar faktorli infertil hasta-
larin kiimilis-graniiloza hiicreleri lizerinde hem LIFR sentezini
artirmasi hem de apoptotik hiicre morfolojisi Gzerine olumlu
etkileri oldugu gésterilmistir. On ¢alisma niteliginde olan bu
galismanin sonuglarina gére, LQ ‘nun IVF merkezlerinde basaril
implantasyon sonuglari igin alternatif bir medyum ajani olarak
kullanilabileceginden dolayi, daha kapsamli galismalarin yapil-
masi gerektigi sonucuna varilmistir.
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6z

Amag: Pandemi sireci Covid-19’la etkin miicadele etmek, sinirli hastane
ve yogun bakim kaynaklarinin rasyonel kullanimi igin ytksek riskli vakalarin
erkenden belirlenmesinde kanita dayali etkin bir triyaj sisteminin gereklili-
gini ortaya koymustur. Bu amagla ¢alismamizda Covid-19 tanisi konmus
hastalarda kolay ulasilabilen, hizli ve ucuz test parametreleri kullanilarak
kolayca hesaplanabilen cesitli enflamatuvar indeksler degerlendirilerek
risk siniflamasi ve prognoz ongoérisindeki katkilari arastirilmistir.
Gereg-Yontem:Calisma, hastalarin prognozlarina gére ayaktan ve yatarak
takip edilenler, yatarak takip edilenlerin de sag kalanlar ve vefat edenler
seklinde gruplandirildigl toplam 8036 Covid-19 tanisi konulmus hasta
verisinde yUritulmustar. Hastalarin ilk bagvuru sirasindaki tam kan sayimi
ve C-reaktif protein sonuglari kullanilarak nétrofil-lenfosit orani (NLR),
platelet-lenfosit orani (PLR), monosit-lenfosit orani (MLR), MVP-platelet
orani (MPR), platelet kitle indeksi (PMI), sistemik immin-enflamatuvar
indeksi (S, sistemik enflamatuvar yanit indeksi (SIRI), multi-enflamatuvar
indeksler (MIl) hesaplanmistir.

Bulgular: Enflamatuvar indekslerin hemen hepsinin hastalik siddeti ve
mortalite riski yiksek hastalarda anlamh olarak farkli oldugunu ancak,
hepsinin prediktif degere sahip olmadigini gostermistir. Covid-19 baslangi-
cinda hastalik siddetinin belirlenmesinde en etkili faktortin SIRI ve yas
oldugu SlI, Mll-1 ve MII-3’lin de bu 6ngoriiye katki saglayabilecegi, NLR'nin
ise hem hastalik baslanicinda hem de hastane igi mortalitenin 6ngorilme-
sinde en etkili bagimsiz faktor oldugu saptanmistir.

Sonug: Enflamatuvar indeksler 6zellikle SIRI, NLR, SII, Mil-1 ve MII-3Covid-
19’da hastaligin baglangicindan itibaren yiksek riskli bireylerin erken sap-
tanmasinda ve mortalite 6ngoérisinde klinik kararlara 6nemli katkilar
saglayabilir.

Anahtar Kelimeler: Covid-19, Enflamatuvar indeksler, platelet kitle indek-
si (PMI), sistemik immuin-enflamatuvar indeksi (SII), sistemik enflamatuvar
yanit indeksi (SIRI), multi-enflamatuvar indeks (Mll)

ABSTRACT

Objective: The Covid-19 pandemic has revealed the importance of an
evidence-based efficient triage system in the early identification of high-
risk patients and the rational use of limited medical resources for reducing
mortality. The aim of this study was to evaluate the role of various
inflammatory indices that can be easily calculated using readily accessible,
inexpensive routine test parameters in risk stratification and prediction of
prognosis in patients with Covid-19.

Material and Methods: The study was carried out retrospectively with the
data of 8036 patients with Covid-19, who were grouped according to their
prognosis in outpatient and inpatient follow-ups, and inpatients as
survivors and death. Using the complete blood count and C-reactive
protein baseline results of the patients at admission, neutrophil-
lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR), monocyte-
lymphocyte ratio (MLR), MVP-platelet ratio (MPR), platelet mass index
(PMI), systemic immune-inflammatory index (Sll), systemic inflammatory
response index (SIRI), and multi-inflammatory indices (MIl) were
calculated.

Results: Our results demonstrate that almost all of the inflammatory
indices were significantly different in severe patients and in patients with
high mortality risk, but not all of them had a predictive value. It has been
seen that the most effective factors in determining the disease severity at
the onset of Covid-19 are SIRI and age, and SlI, Mll-1 and MII-3 may also
contribute to this prediction. Our results have also revealed that NLR is the
most effective independent factor to predict mortality both at disease
onset and for inpatients.

Conclusion: Inflammatory indices, especially SIRI, NLR, SII, MlI-1 and MlI-3
can substantially contribute to clinical decisions in the early identification
of high-risk patients and predicting mortality beginning from the onset of
Covid-19.

Keywords: Covid-19, Inflammatory indices, platelet mass index (PMI),
systemic immune-inflammatory index (SIl), systemic inflammatory
response index (SIRI), multi-inflammatory index (Mll)
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GiRiS

Aralk 2019'da Cin Halk Cumhuriyeti’nde ortaya ¢ikan ve hiz-
la hemen her llkeye yayilan nedeni bilinmeyen pnémoni ve
siddetli akut solunum sendromu vakalari gorilmustir. Ocak
2020’de bu duruma yol agan etkenin genom yapisi, doku tro-
pizmi ve viral patogenez agisindan SARS CoV'ye yakin benzerlilik
gbsteren, betacoronaviris tipinde yeni bir virls oldugu saptan-
mistir (1). insandan insana ¢ok kolay bulasan ve bilinen corona
virts enfeksiyonlarindan daha farkli immiin reaksiyonlara yol
acan bu yeni virus, “Siddetli Akut Solunum Sendromu Corona
virus 2” (SARS-CoV-2) ve neden oldugu SARS-CoV-2 enfeksi-
yon tablosu Corona Virlis Hastaligi 2019’un kisaltmasi olarak
Covid-19 olarak isimlendirilmis(2). Diinya Saglik Orgiitiiniin
(DSO) 11 Mart 2021’de resmen pandemi olarak siniflandirdig
Covid-19, Mayis 2022 itibariyle dlinya ¢gapinda 520 milyondan
fazla bildirilen vaka sayisina ve 6,2 milyonu asan 6lime neden
olmustur (3).

Covid-19 vakalarinin biyiik kismi nispeten hafif bir klinik seyir
gostererek iyilesirken bazi Covid-19 hastalarinda hastaligin bas-
langicindan sonraki bir hafta iginde diizensiz immiin yanita bagh
olarak hastaneye yatmayi hatta yogun bakim Unitesine alinmayi
gerektiren koagilopati, masif alveoler hasar ve ilerleyici solu-
num yetersizligi gelismekte ve maalesef bu hastalarin bir kis-
mi 6lmektedir (4-6). Bu durum hastalikla daha etkin miicadele
etmeyi, sinirli hastane ve yogun bakim kaynaklarinin rasyonel
kullanimi igin yliksek riskli vakalarin erkenden belirlenmesinde
kanita dayali etkin bir triyaj sisteminin gerekliligini ortaya koy-
mustur. Pandeminin ilk asamalarinda, Covid-19 hastalarinda
risk siniflamasi ve prognoz 6ngoriinde klinik degerlendirmeler
ve radyolojik bulgulari temel alan galismalar hiz kazanmis, iler-
leyen dénemde bunlara C-reaktif protein (CRP), d-dimer, inter-
16kin-6, kan sayimi parametreleri klinik laboratuvar sonuglari
da eklenmistir (6-10).

Covid-19’un klinik seyri sirasinda lokositler ve plateletlerden
salinan interlokin (IL)-6, IL-1B, IL-2, IL-8, IL-17 ve tiim&r nekroz
faktori-a (TNF-a) gibi bazi proinflamatuar ve prokoagiilatér
sitokinler ve CRP diizeyi hastaligin ciddiyeti iliskili olarak art-
maktadir (10).

Buna karsilik cogu antiviral yanitta gozlemlenenin aksine, bu
hastalarin immin yanitlarinda lenfosit sayisinda azalma ve not-
rofil-lenfosit oraninda artis gibi bazi farkhhklar ortaya ¢ikmak-
tadir (11-13).

Diger taraftan notrofil, lenfosit trombosit sayisi ve CRP diizeyleri
kullanilarak tiiretilen ve kolayca rutin kullanima uygulanabilecek
enflamatuvar indekslerin kanser, sepsis, pulmoner emboli gibi
enflamasyonla iliskili gesitli hastaliklarda prognoz ongoriisii ve
hastalik siddetinin belirlenmesinde yardimci olabilecegini bil-
diren galismalar bulunmaktadir (14-16). Bu indekslerden not-
rofil-lenfosit orani (NLR), platelet-lenfosit orani (PLR), sistemik
immin-enflamatuvar indeksi (Sll) gibi bazilarinin Covid-19’un
ciddiyeti ile iliskili oldugu bildirilmistir (17-19).

Bu kapsamdan hareketle, ¢alismamizda Covid-19 tanisi konmus
hastalarin ilk bagvuru sirasindaki kan sayimi parametreleri ve
CRP dizeyleri kullanilarak tiiretilen gesitli enflamatuvar indeks-

ler birlikte degerlendirilerek risk siniflamasi ve prognoz 6ngoé-
rastindeki katkilarinin arastirilmasi amaglanmistir.

GEREC- YONTEM

Tanimlayici tipteki bu ¢calisma Mart - Aralik 2020 tarihleri ara-
sinda Covid-19 slphesi ile Bursa Cekirge Devlet Hastanesi’'ne
basvuran ve hastalik tanisi gergek-zamanl reverse transkrip-
siyon polimeraz zincir reaksiyonu (rRT-PCR) testi ile dogrulan-
mis hasta verisi kullanilarak yuritald. Calisma icin Bursa Sehir
Hastanesi Klinik Aragtirmalar Etik Kurulu’ndan etik kurul ona-
yi alindi. Hasta mahremiyetinin korunmasi amaciyla verilerin
toplanmasi asamasindan itibaren Kisisel Verilerin Korunmasi
Kanunu (KVKK) ve Avrupa Birligi’'ne uyum c¢alismalari kapsa-
mindaki General Data Protection Regulation (GDPR) gerekli-
liklerine uyuldu.

Calismaya Hastane Bilgi isletim Sistemi’nde (HBIS) ilk basvuruda
tam kan sayimi ve C-reaktif protein (CRP)dlgim igin kayith test
sonucu ve hastaligin prognoz bilgisi bulunan 18 yas ve uzerin-
deki 8036 hasta dahil edildi. Calisma grubunu olusturan 8036
hastanin 6035 tanesi ayaktan izlenmis, 2001 tanesi hastanede
yatarak tedavi gormis ve bunlardan 316 tanesi Covid-19 ne-
deniyle vefat etmistir.

Hasta orneklerinde tam kan sayimi akim sitometrisi yontemle
LH 780 otomatik hematoloji analizériinde, CRP dlizeyi nefe-
lometrik yontemle Immage 800spesifik protein analizériinde
(Beckman Coulter, Kaliforniya, ABD) tayin edildi.

Hastalarin notrofil, lenfosit, monosit ve platelet sayilari ile or-
talama platelet hacmi (MPV, fL)ve CRP(mg/L) degerleri kullani-
larak asagidaki enflamasyon indeksleri hesaplandi:

Nétrofil-lenfosit orani (NLR) = nétrofil sayisi/lenfosit sayisi
Platelet-lenfosit orani (PLR) = platelet sayisi/lenfosit sayisi
Monosit-lenfosit orani (MLR) = monosit sayisi/lenfosit sayisi
MVP-platelet orani (MPR) =MPV/platelet sayisi

Platelet kiitle indeksi (PMI) = MPVxplatelet sayisi

Sistemik immun-enflamatuvar indeksi (Sll)= (notrofil
sayisixplatelet sayisi)/lenfosit sayisi

Sistemik enflamatuvar yanit indeksi (SIRI) =(notrofil
sayisixmonosit sayist)/lenfosit sayisi

Multi-enflamatuvar indeks (MIl)-1 = NLRxCRP
MII-2 = PLRxCRP
MiII-3 = SIIxCRP

Hastalar prognozlarina gore ayaktan ve yatarak takip edilenler,
yatarak takip edilenler de sag kalanlar ve vefat edenler seklin-
de gruplandirildi ve istatistiki analizler IBM® SPSS” Statistics 17
programi (IBM, IL, USA)ile yapildi. Verilerin normal dagilima
uygunlugu Kolmogorov-Smirnov testi ile degerlendirildi ve so-
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nuglar medyan olarak verildi. Hastalarin yaslari normal dagilim
gosterdiginden gruplar arasi karsilastiriilma Oneway Anova testi
ile yapilarak gruplarin varyanslari Tamhane’s T2 testi ile deger-
lendirildi. Normal dagilim géstermeyen parametreler igin grup-
lar arasi karsilagtirmalar Kruskal Wallis testi ile yapildi ve gruplar
arasl farkin belirlenmesinde Mann Whitney U testi kullanildi.
Bagimsiz prognostik faktorler, gruplar arasi karsilagtirilmada
anlamli bulunan enflamatuvar indekslerin dahil edildigi multi-
varyant lojistik regresyon analizi ile saptandi ve bagimsiz degis-
kenler i¢in odds orani (OR) ve %95 gliven araligi (Cl) hesaplandi.
P<0,05 degeri anlamli kabul edildi.

BULGULAR

Calismaya dahil edilen hastalarin %52’si kadin, %48’i erkek
idi ve yas ortalamalari 51,4+17,1°di (18-99 yas). Bu hastala-
rin %75,1'ini ayaktan %24,9’unu yatarak takip edilen hastalar
olusturmakta idi. Yatarak takip edilmis olup toplam hastalarin
%3,93'0, yatarak takip edilen hastalarin %15,79’uolan 316 hasta
vefat etmistir. Calisma grubunu olusturan hastalarin dagilimi ve
¢alismada kullanilan parametrelerin medyan degerleri Tablo
1‘de verilmistir.

En ylksek yas ortalamasinin vefat eden grupta oldugu, yatarak
takip edilen hastalarin yas ortalamasi ayaktan takip edilenler-
den ve vefat eden hastalarin yas ortalamasi sag kalanlardan
anlamli olarak ylksek oldugu goruldi (hepsi igin p<0,001).

Yatarak takip edilen hastalarin lenfosit,monosit ve platelet sayi-
larinin ayaktan takip edilen hastalara gore anlamli olarak dusiik
oldugu (hepsiigin p<0,001), yatarak takip edilen hastalardaki bu
distk lenfositve platelet degerlerinin vefat eden hastalarda sag
kalanlardan daha belirgin oldugu saptanmistir (sirasiyla p<0,001
ve p<0,01).Buna karsilik, yatarak takip edilen hastalarin notrofil
sayilari ve CRP diizeylerinin ayaktan takip edilen hastalardan
anlamli olarak yiiksek oldugu (p<0,001), en fazla artisin vefat
eden hasta grubunda oldugu gérilmustur (Tablo 1).

Tam kan sayimi parametreleri ve CRP degerleri kullanilarak
hesaplanan enflamasyon indeksleri degerlendirildiginde, MLR
ve PMI harig tim indekslerin yatarak takip edilen hastalarda
ayaktan takip edilenlere gore anlaml olarak yiksek oldugu
(hepsi igin p<0,001) en fazla artisin da vefat eden hasta gru-
bunda oldugu saptanmistir. Yatarak takip edilip vefat eden
hastalarin PLO, MPQ, SlI, SIRI, Mll indekslerinin sag kalan has-
talardan anlamli olarak yiiksek oldugu gorilmistiir(p<0,001).
Diger indekslerin aksine MLR’de ayaktan ve yatan hastalar
arasinda anlaml bir fark saptanmazken vefat eden hastalarin
MLR degerlerinin sag kalanlardan anlaml olarak yiksek oldugu
gorilmustir (p<0,001). PMI’ninise yatarak takip edilen hasta-
larda ayaktan takip edilenlere gére anlamli olarak daha dustk
oldugu(p<0,001) ancak, sag kalanlar ve vefat edenler arasinda
anlamli fark gostermedigi saptanmistir (Tablo 2).
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Tablo 1: Covid-19 tanisi ile takip edilen hastalarin cinsiyet,
medyan yas, tam kan sayimi ve CRP sonuglarinin gruplara
gore dagihmi

Ayaktan Yatan Sag kalan Vefat eden

(n=6035)  (n=2001)  (n=1685) (n=316)
Yas(yil)  48(36-61) 61(49-72)° 57 (47-70)° 74 (66-71)"
(Cli;;')yet 3254/2781 886/1115°  760/925°  126/190°
WBC . 7,8 (5,6-10,7)
Qoyuy 64974 620488 6(4876) o~
Nétrofil  3,61(2,74- . 3,80(2,78- 6,13(4,0-9,18)
o) sae  370.799) .40)° .
lenfosit 1,52 (1,1- 1,27(0,87- 1,34 (0,9- ..
(10° L) 2,1) 1,78)° 18  0°(0613)
Monosit 0,55 (0,4- 0,46 (0,32- 0,46 (0,33- 0,44 (0,29-
(10%/uL) 0,72) 0,62)° 0,61)° 0,64)°
Platelet 220 (183-  207(163- 209 (166- 195 (150-263)
(10%/uL) 267) 263)° 263)°
MPV (fl) 7,9 (7,4- . 81(74- .

5o 810.588) gg  82001589)

CRP 7,78 (4  39,6(10,8- 29,20(9,2- 99,7 (61,5
(mg/L) 16,8) 92,1y 78,3)° 169,3)°"

WBC:Toplam I6kosit sayisi; MPV:Ortalama platelet hacmi; CRP:C-reaktif
protein

2p< 0,001: Ayaktan takip edilen hastalar yatan, sag kalan ve vefat eden
hastalarla karsilastirildiginda

*p<0,001 ve **p< 0,01: Sag kalan hastalar vefat edenlerle karsilastirildiginda

Tablo 2: Covid-19 tanisi ile takip edilen hastalarin
prognozlarina gére medyan enflamasyon indekslerinin
dagihmi

Ayaktan Yatan Sag kalan Vefat eden
(n=6035) (n=2001) (n=1685) (n=316)
NLR 2,32 3,2 2,86 6,50
(1,55-3,63)  (1,82-5,71)F  (1,73-4,97)* (3,52-12,94)*"
PLR 143,1 161 154,3 2223
(106,9-196,8) (112,3-249,2)* (109,4-227,2)f (138-380,7)*"
MLR 0,35 0,35 0,33 0,45
(0,24-0,54)  (0,24-0,51)  (0,23-0,50)°  (0,29-0,73)*
VPR 0,036 0,039 0,038 0,042
(0,029-0,045)  (0,03-0,05)°  (0,029-0,05)° (0,031-0,056)
PMI 1753 1683 1688 1653
(1471-2107)  (1338-2110)  (1358-2114)* (1249-2088)
Sl 512 648 588 1274 .
(325-835) (350-1297)°  (330-1111)*  (619-3072)°
SIRI 1,26 1,42 1,3 2,57 )
(0,76-2,23)  (0,78-2,72) (0,72-2,4) (1,41-5,41)°
Mil-1 19 121 84 633
(7-51) (23-480)° (18-340)°  (229-1889)%"
MIl-2 1194 5872 4402 20905
(535-2760)  (1421-19846)° (1206-16194)° (7885-52350)""
MII-3 4145 23077 16320 115626

(1668-11181) (4612-105041) (3543-74095) (37318-412845)"

NLR:nétrofil/lenfosit orani; PLR: platelet/lenfosit orani; MLR:monosit/lenfosit
orani; MPR:ortalama platelet hacmi/trombosit orani; Sll: sistemik immiin-
enflamatuvar indeks; SIRI:sistemik enflamatuvar yanit indeksi;MIl: multi-
enflamatuvar indeks;PMI:Platelet kitle indeksi

2p< 0,001: Ayaktan takip edilen hastalar yatan, sag kalan ve vefat eden
hastalarla karsilastirildiginda

*p <0,001: Sag kalan hastalar vefat edenlerle karsilastirildiginda
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Covid 19 tanisi konmus hastalarin ilk basvuru sirasindaki bas-
langi¢ laboratuvar sonuglari kullanilarak tiretilen enflamatuvar
indekslere multivaryant regresyon analizi uygulandiginda yas ve
erkek olma yani sira hastanede yatarak takip edilmeyi 6ngérme-
de en etkili faktorinSIRI (OR: 1,041 %95 Cl: 1,006-1,078p=0,021
) oldugu bunu ayni OR degerine sahip Sll, MII-1 ve MII-3’lin izle-
digi gortlmustlr (Tablo 3). Enflamatuvar indekslerin baslangig
degerlerinden mortalitenin dngérilmesinde ise en belirleyici
faktoriin NLR (OR: 1,106 %95 Cl: 1,078-1,135p=0.000) oldugu,
buna Mll-1’inde katki saglayabilecegi diger indekslerin ise belir-
leyici bir prediktif degere sahip olmadigi gorilmistir (Tablo 4).

Hastanede yatarak takip edilen hastalarda hastane i¢i morta-
litenin 6ngorilmesinde etkili olan faktorler incelendiginde, en
etkili faktorlerin sirasiyla yas (OR: 1,062 %95 CI: 1,049-1,075
p=0,000) ve NLR (OR: 1,047 %95 Cl: 1,011-1,084 p=0,011) oldu-
gu, MlI-1, MII-2ve PMI'nin da bu faktorlere katki saglayabilecegi
gorulmustar (Tablo 5).

Tablo 3: Covid-19 hastalarinin yatarak takip edilme
o6ngoriusinde etkili faktorler

OR %95 Cl p
Cinsiyet (K/E) 0,487 0,424-0,559 0,000
Yas (yil) 1,022 1,019-1,026 0,000
sl 1,000 1,000-1,000 0,004
SIRI 1,041 1,006-1,078 0,021
Mil-1 1,000 1,000-1,000 0,007
MII-3 1,000 1,000-1,000 0,000

Tablo 4: Covid-19 hastalarinin mortalite 6ngoérisiinde etkili
faktorler

OR %95 Cl p
Cinsiyet (K/E) 0,588 0,443-0,779 0,000
Yas (yil) 1,068 1,057-1,080 0,000
NLR 1,106 1,078-1,135 0,000
Mil-1 1,000 1,000-1,000 0,000

Tablo 5: Covid-19 hastalarinin hastane igi mortalite
Ongorisinde etkili faktorler

OR %95 Cl p
Yas (yil) 1,062 1,049-1,075 0,000
NLR 1,047 1,011-1,084 0,011
Mil-1 1,000 0,999-1,000 0,000
MIl-2 1,000 1,000-1,000 0,033
PMI 0,999 0,999-1,000 0,000

TARTISMA

Yas ilerledikge immiin sistem kendini bagisiklik yanitinda kérel-
me, enflamatuvar yanitta yetersizlik ve enfeksiyonlara duyar-
lilikla belli eden karakteristik ve ¢ok yonli bir degisimle ortaya
¢ikar (20). Kendine has dinamikler sergileyen bu degisikliklere

bir de eslik eden hastaliklarin eklenmesi ile yaslilarda mortalite
riskinin daha yliksek oldugu bilinmektedir ve bu durum Co-
vid-19 slirecinde de gozlenmistir. Yapilan ¢alismalara benzer
sekilde biz de galismamizda yas ilerledikg¢e Covid-19 siddetinin
ve mortalitesinin arttigini saptadik(20,21,22). Ancak, ¢alismanin
yapildigi zaman diliminde DSO’niin verileri ile karsilastirildiginda
galisma grubumuzda Covid-19a bagl 61im hizinin belirgin ola-
rak yuksek oldugu gorilmustir. Bu donem de diinya genelinde
%1,99 olan 6lim hizi, Avrupa’da %2,19, Turkiye'de %1,33 ¢alis-
ma grubumuzda ise %3,93’dlir. Bu ylksek 6lim hizinin galisma
grubunu olusturan hastalarin pandemi hastanesi olarak ilan
edilmis bir hastaneden alinmasi ile iliskili olabilecegi distnuldi.

Diger taraftan, kolay ulasilabilen, hizli ve ucuz bir test olan tam
kan sayimi rutinde yaygin olarak kullaniimaktadir (15,19). Dik-
katli ve dogru yorumlandiginda anemi, enfeksiyon, travma,
kanser, pihtilagma sorunlari ve immiin sistem hastaliklari gibi
birgok hastaligin tani, izleme ve yénetim sireglerine yardimci
olacak ¢ok yararh bilgiler saglama potansiyeline sahiptir (23).
Total I16kosit sayisi yani sira tam kan sayiminin bilesenleri olan,
notrofil, lenfosit, monosit gibi 16kosit alt gruplari ve platelet-
ler, enflamatuvar ve prokoagilan siireglerde dnemli gorevler
Ustlenir. Bu hiicrelerin tim ayni genel siirece katkida bulunsa
da her hiicre turli, homeodinamigin farkli yoniine 6zel bir katki
saglar, bu nedenle kimi zaman kendi baslarina da enflamatu-
var belirtegler ya da enflamatuvar yanitin géstergeleri olarak
kullanilirlar (24). Bilindigi gibi periferik kanin hicresel bilesimi,
virUsler, bakteriler, travma, yabanci maddeler, akut ve kronik
stres gibi bir¢ok farkh faktérden kaynaklanabilecek hem kisa
hem de uzun vadeli degisikliklere ugrar. Ornegin toplam lékosit
sayisinda ve lokosit alt gruplarinin dagiliminda vaskdiler endo-
tele kaynakl marjinal havuz ve doku havuzundan salinima bagh
olarak dakikalar icinde, kemik iligi depo havuzundan salinim
nedeniyle saatler iginde ciddi degisiklikler meydana gelebilir
(24).Benzer sekilde plateletler de proliferatif proinflamatuvar
ve antiinflamatuar sitokinler araciligi ile miyeloid hicreler gibi
immun ve immin olmayan hiicrelerle etkileserek inflamatuvar
sureglerde yer alirlar (25). Dolagimdaki platelet boyutlarinin bir
Olglisi olan MPV’de platelet fonksiyonunun ve aktivasyonu-
nun potansiyel bir belirteci olarak kabul edilmektedir(26).Son
yillarda yapilan birgok ¢alisma, kan hiicrelerinibireysel olarak
degerlendirmenin yani sira NLR, PLR, MLR, SlI, SIRI gibi farkli
tam kan sayimi bilesenlerini birlikte degerlendiren enflamatu-
var indekslerinde bir¢ok hastaligin prognoz 6ngorisi ve/veya
takibinde yararl oldugunu géstermistir (14-16). Bunlara ilave-
ten, nonspesifik bir akut faz proteini olan ve akutenflamatuvar/
enfeksiydz slirecin indirekt bir gostergesi olarak kabul edilen
CRP’nin de hesaba katildigi MlI-1, MII-2 ve MII-3 gibi yeni ta-
nimlanmis enflamatuvar indekslerin daha da gtivenilir oldugu
ileri sirilmektedir (14).

Yasanan pandemi siireci Covid-19’unhizl tani ve tedavi gerek-
tiren mortalitesi yuksek bir viral enfeksiyon oldugunu ortaya
koymustur. Morbidite ve mortalitenin azaltilmasinda yiksek
riskli hastalarin hizh, givenilir ve kanita dayanir yontemlerle
belirlenerek mevcut saglik altyapisinin en rasyonel sekilde kul-
lanilmasinin 6nemi bir kez daha gorilmastir. Bu nedenle kolay
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ulasilabilen, hizli ve ucuz test parametreleri kullanilarak kolayca
hesaplanabilen enflamatuvar indeksler de gesitli Covid-19 ¢a-
lismalarina konu olmustur (11,13,16,27,28). Bu galismalardan,
mekanik ventilasyon gerektiren hastalarin kritik, digerlerinin ise
ciddi ve ciddi olmayan olarak siniflandigi 496 hastada yuratul-
mius bir ¢alismada,NLR’nin Covid-19 ciddiyetinin belirlenme-
sinde 6ngoruci bir belirteg, LMRve PLR'nin ise risk siniflandir-
masina yardimci belirtegler oldugu bildirilmistir (27). Hastalik
ciddiyetinin mekanik ventilasyon gerektiren ve gerektirmeyen
olarak siniflandig1 452 hastada ydrittlmus benzer bir galismada
da NLR ve lenfosit alt siniflarinin kritik vakalarin erken saptan-
masi ve tedavisi takibinde yararli oldugu ve yakindan izlenmesi
gerektigi sonucuna varilmistir (28).Hastalarin iyilesen ve vefat
eden olarak gruplandigi bir ¢calismada ise NLR ve CRP’nin vefat
eden hastalarda anlamli olarak yiiksek oldugu ve mortalitenin
ongorulmesinde etkili belirtecler olabilecegi bildirilmistir (16).
Li ve ark.larinin hastalik siddeti ve mortalitenin belirlenmesin-
de NLR’nin prediktif degerini irdeledikleri 19 ¢alismayi kapsa-
yan meta-analizinde, NLR'nin triyaj yonetimi ve ciddi vakalarin
erken belirlenmesinde klinisyenlere yardimci olabilecegi ve
uygun tedavinin zamaninda baslatiimasi ile Covid-19 nedenli-
mortalitenin azaltilmasinda yararli olacagi sonucuna varilmis-
tir (29). Digerlerinden farkli olarak prospektif yiratilmus ve
Covid-19’lu hastalarin NLR ve PLR degerlerinin ilk basvurudan
itibaren izlendigi bir calismada da ilk basvuru sirasinda hesap-
lanan NLR’nin hastalik siddetinin ve olumsuz klinik sonuglarin
kestiriminde yliksek prediktif degere sahip oldugu, PLR’nin ise
boyle bir etkisinin olmadigi bildirilmistir (30). Diger taraftan,
enflamatuvar yanittaki instabiliteyi yansitigi kabul edilen ve not-
rofil, lenfosit, monosit ve platelet sayilari ile hesaplanan Sl ve
SIRI'yi da kapsayanCovid-19 galismalarinin sayisi oldukga kisitli
ve incelenen hasta gruplari da birbirinden farklidir (31-34). Bu
calismalardan hastane i¢i mortalitenin 6ngorilmesinde NLR,
MLR, Sl ve SIRI’'nin roltiniin arastirildigi 108 vakalik bir seride
sag kalan ve vefat eden hastalarin Sl degerleri arasinda anlamli
bir fark bulunmadigi, SIRI'nin ise vefatedenlerde anlamli ola-
rak daha ylksek olmasina ragmen mortalitenin ongoriisiinde
kullanmak icin prediktif degerinin yeterli olmadigi bildirilmistir
(31). Hastalarin yogun bakim gerektiren ve gerektirmeyen sek-
linde gruplandirildigi 495 vakalik bir baska ¢alismada ise Sl ve
SIRI dahil incelenen tiim indekslerin yogun bakim gerektiren
hastalarda anlamli olarak yiksek olmasina ragmen multivar-
yant regresyon analizinde iyilesmeyi etkileyen bagimsiz faktor
olarak sadece Sl 6ne ¢cikmistir (32). Calismamiza benzer sekilde,
hastane ici mortalite riskinin belirlenmesinde enflamatuvar in-
dekslerin basvuru sirasindaki baslangi¢ degerlerinin kullanildigi
119 hastalik bir calismada ise NLR,MLR,SII ve SIRI’sI ylksek has-
talarda sag kalim anlamli olarak daha dusiik bulunmus ancak,
multivaryant regresyon analizi hastane i¢i mortalitenin 6ng6-
rilmesinde sadece SlI'nin yararli olabilecegini gostermistir. Fois
AG ve ark/lar tarafindan yapilan bu ¢alismada sadece SII'nin
bagimsiz 6ngoriict faktor oldugu ve erken risk siniflandirmasi-
na yardimci olabilecegi sonucuna varilmistir (33). Multi-enfla-
matuvar indeksler ve PMI gibi yeni enflamatuvar indeksleri de
iceren birkagCovid-19 ¢alismasi bulunmaktadir, bunlarda da
sadeceMMI-1 degerlendirilmistir. Yogun bakim hastalarinda
NLR,MLR,PLR,PMI ve MII-1’in mortaliteyi 6ngoérici etkisinin

degerlendirildigi bir calismada NLR ve MMI-1"nin bagimsiz 6n-
goruci faktorler oldugu, diger indekslerin ise 6ngoriici bir role
sahip olmadigi sonucuna varilmistir (35). Covid-19 hastalarinda
hastalik siddeti ile PMI arasindaki iliskinin arastirildigi bir ¢alis-
mada da PMl ile mortalite arasinda bir iliski bulunmamis, ancak
PMI'nin akciger hasarinin bir gdstergesi olarak klinik kararlara
katki saglayabilecegi bildirilmistir(49).

Bu konudaki diger ¢alismalardan farkh olarak ¢alismamizdaCo-
vid-19 hastalarinda SllI, SIRI, MII-1,MII-2,MII-3 ve PMI gibi yeni
indeksleri de icerecek sekilde, enflamatuvar indekslerin hem
hastalik siddeti ve mortalite riski hem de hastane i¢i morta-
lite 6ngorisiindeki roll hastaligin baslangicindan itibaren bir
arada degerlendirilmistir. Benzer ¢alismalara goére daha biyik
bir 6rneklem grubundan elde ettigimiz sonuglar bu ¢alismalar-
la uyumludur. Biz de hastalik siddeti ve mortalite riski yiksek
hastalarda enflamatuvar indekslerin hemen hepsinin disutk
riskli hastalardan anlamli olarak farkli oldugunu ancak, hep-
sinin prediktif degere sahip olmadigini saptadik. Sonuglarimiz
Covid-19 baslangicinda hastalik siddetinin belirlenmesinde en
etkili faktoriin SIRI ve yas oldugunu SlI, Mll-1 ve MII-3’tn de bu
ongoriye katki saglayabilecegini, NLR’nin ise hem hastalik bas-
lanicinda hem de hastane i¢i mortalitenin 6ngorilmesindeen
etkili bagimsiz faktor oldugunu gostermistir.

Calismamiz Covid-19 hastalarinda enflamatuvar indekslerin
prognostik rolini hastaligin baslangicindan itibaren bir arada
degerlendiren ilk calismadir. Ancak, bir pandemi hastanesinden
elde edilmis verinin kullanildigi tek merkezli bir calisma olmasi,
eslik eden hastalik bilgileri ve yatan hastalara uygulanan tedavi
protokollerini icermemesi gibi bazi sinirliliklari bulunmaktadir.
Enflamatuvar indeksleri eslik eden hastaliklar ve farkl teda-
vi protokollerine gore degerlendiren genis katimh prospektif
¢alismalar, bu indekslerin klinik kararlara saglayacagi katkiyi
arttiracakdtir.

Sonug olarak, enflamatuvar indeksler 6zellikle de NLR, SIRI Sll,
MII-1 ve MII-3’ hastanin yasi ile birlikte degerlendirildiginde sa-
dece hastanede yatan hastalarin degil, hastalik tanisinin konul-
dugu ilk agamadan itibaren Covid-19’da yliksek riskli bireylerin
belirlenmesi ve mortalite 6ngorisiinde klinik kararlara 6nemli
katkilar saglayabilir. ilave bir 6l¢iim gerektirmeden kolaylikla
hesaplanabilen bu indekslerin laboratuvar sonuglari ile birlikte
raporlanmasinin Covid-19 hastalarinin risk siniflamasi ve prog-
noz 6ngorisiinde klinisyenlere yardimci olacagi gorislindeyiz.
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0z

Amag

Konak genetik faktorleri hepatit B virlis (HBV) enfeksiyonunun dogal seyri
ve HBV iliskili karaciger hastaliklarinin gelisme riski ile progresyonu tzerin-
de etkili olabilmektedir. Bu ¢alismada HLA-DQ gen rs9272105, rs2856718
ve rs9275572 polimorfizmlerinin HBV dogal klirensi, viral ylik ve HBV ile
iliskili karaciger hasari gelisimi ile iliskisinin degerlendirilmesi amaglanmis-
tir.

Gereg ve Yontem

CGalismaya 150 kronik hepatit B (KHB) hastasi ile kontrol grubu olarak 58'i
kronik hepatit C (KHC) ve 82’si farkli klinik endikasyonlar nedeniyle karaci-
ger biyopsi islemi gergeklestirilen 140 hasta dahil edildi. HLA-DQ
rs9272105, rs2856718 ve rs9275572 genotip ve polimorfizmlerinin belir-
lenmesinde TagMan SNP genotiplendirme yontemi kullanildi.

Bulgular

KHB'li ve kontrol grubundaki hastalarin HLA-DQ gen rs9272105, rs2856718
ve rs9275572 genotip ve allel frekanslari arasinda farklilik tespit edildi
(P<0,05). HLA-DQ rs9272105 AA genotip ve A allel varligi, hepatit B ylzey
antijen (Hepatitis B surface antigen; HBSAg) klirensi ve karaciger hasari ile
iligkiliydi (p<0,05). HLA-DQ gen rs2856718 ve rs9275572 ise HBV klirensi ve
hastalarin histolojik sonuglariyla ve ayrica rs9272105 de dahil hastalarin
viral yukleriyle iliskili degildi.

Sonug

HLA-DQ rs9272105 AA genotip ve A allel gerek HBV enfeksiyonunun kro-
niklesmesi gerekse HBV iliskili karaciger hasarinin gelismesi igin risk faktor-
dar.

Anahtar Kelimeler: Hepatit B virlis, HLA-DQ, genetik polimorfizm, sero-
konversiyon, hastalik progresyonu

ABSTRACT

Objective

Host genetic factors can affect the natural course of hepatitis B virus (HBV)
infection and the risk of development and progression of HBV-related liver
diseases. The aim of this study is to evaluate the role of the HLA-DQ gene
polymorphisms rs9272105, rs2856718 and rs9275572 with HBV natural
clearance, viral load and the development of HBV associated liver injury.
Materials and Methods

The study included 150 patients with chronic hepatitis B (CHB) and 140
patients as the control group, 58 of whom had chronic hepatitis C (CHC)
and 82 of whom had undergone a liver biopsy due to different clinical
indications. The HLA-DQ gene rs9272105, rs2856718 and rs9275572
polymorphisms were genotypes in liver samples using the hybridization
probe assay.

Results

A difference was found between the HLA-DQ gene rs9272105, rs2856718
and rs9275572 genotype and allele frequencies of the patients with CHB
and the control group (P<0,05). The HLA-DQ rs9272105 AA genotype and
presence of A allele were associated with hepatitis B surface antigen
(HBsAg) clearance and liver injury (p<0,05). In contrast, the HLA-DQ genes
rs2856718 and rs9275572 were not associated with HBV clearance and
patients’ histological outcomes, nor with patients’ viral load, including
rs9272105.

Conclusions

It has been suggested that the HLA-DQ rs9272105 AA genotype and the A
allele are risk factors for both the persistence of HBV infection and the
development of HBV-related liver damage.

Keywords: Hepatitis B Virus, HLA-DQ, genetic polymorphism,
seroconversion, disease progression
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GiRiS

Hepatit B virls (HBV) enfeksiyonu kronik aktif hepatit, siroz,
hepatoseliler karsinoma (HSK), gibi progresif seyirli mortali-
te ve morbidite orani ylksek klinik sonuglari ve ayrica mevcut
terapotiklerin tedavi etkinliklerinin de sinirli olmasi nedeniyle
hala tim dlinyada 6nemli bir halk sagligi sorunu olarak glincel-
ligini korumaktadir (1, 2).

Kronik HBV enfeksiyonunun dogal seyri ile iligkili olduklari kara-
ciger hastaliklarinin progresyonu uzerinde konak faktorleri ile
virtse ait faktorlerin karsilikh etkilesimi belirleyici olabilmek-
tedir. Kromozom 6p21’de lokalize doku uygunluk kompleksi-
nin (major histocompatibility complex, MHC) kodladigi insan
|6kosit antijenleri (human leukocyte antigens, HLA) anti viral
immiin yanitlarin olusmasi ve stirdirtilmesinde 6nemli bir yer
tutar. HBV enfeksiyonunun kontroli ve klinik sonuglari konak
immun yanitlari ile iliskilidir. Antijen sunucu hticreler (ASH) ta-
rafindan eksprese edilen HLA, antijenik peptidlerin taninmasi
ve T lenfositlerine sunumunu da igeren immiin fonksiyonlari
nedeniyle anti-viral immiin yanitlarin yoni, siddeti ve yogun-
lugunun olusmasi ve belirlenmesinde merkezi role sahiptirler.
Nihayetinde; genom boyu iliskilendirme galismalarindan (ge-
nome-wide association study (GWAS) elde edilen veriler insan
HLA genlerini iceren tek nikleotid polimorfizmleri (single nuc-
leotide polymorphisms; SNP) gibi konak genetik faktorlerinin
kronik viral hepatitlerin dogal seyri ve klinik sonuglari ile iliskili
oldugu yonindedir (3, 4). Bu agidan HLA-DQ gen polimorfizm-
lerinin HBV enfeksiyonuna duyarlilik ve spontan klirensi ile HBV
enfeksiyonunun kroniklesmesi ve ayrica HBV iliskili siroz ve HSK
gibi ileri karaciger hasari gelisme riski ve progresyonuyla iliskili
olabilecegi rapor edilmektedir (5-7).

HLA-DQ gen rs2856718, rs9275572-A ve rs9272105 polimor-
fizmlerinin HBV enfeksiyonun dogal klirensi, klinik sonuglari ile
HBYV iliskili siroz ve HSK gibi ileri diizeydeki karaciger hasarlari
gelisme riski ile iliskili olabildigi rapor edilmektedir. Bu agidan
HLA-DQ allel rs2856718-G ve rs9275572-A HBV enfeksiyonuna
karsi yararli olarak degerlendirilmektedir (8-10). Buna karsin
HLA-DQ rs9272105-A allel varhiginin ise HBV iliskili siroz ve HSK
gibi karaciger hasari gelisme riski ile hastalarin klinik seyri ve
klinik sonuglari Gzerinde olumsuz etkileri nedeniyle tercih edil-
meyen genotipler olarak degerlendirilmektedir (8,11). Bununla
birlikte bu polimorfizmlerin HBV enfeksiyonunun dogal seyri,
klinik ve histolojik sonuglari tizerindeki etkileri konusundan ni-
hai bir uzlasi yoktur.

Bu calismada, HLA-DQ gen rs9272105, rs2856718 ve rs9275572
polimorfizmlerinin HBV enfeksiyonuna duyarlilik, HBsAg’'nin
spontan klirensi ve viral yik ile HBV iliskili karaciger hasari ge-
lisimi Gizerindeki etkisinin degerlendirilmesi amaglanmistir.

GEREC VE YONTEM

Bu ¢alisma istanbul Universitesi Bilimsel Arastirma Projeleri Ko-
ordinasyon Birimi tarafindan TSA-2018-30611 proje numarasi
ile desteklenmistir. Calismanin etik onayi istanbul Universitesi
istanbul Tip Fakiiltesi etik kurulu tarafindan verilmistir (No:
2018/895). Katilimcilardan bilgilendirilmis onam alinmistir.
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Hastalar ve klinik materyal

Bu ¢alisma 150’si kronik hepatit B (KHB), 58’u kronik hepatit C
(KHC) ile 82’1 viral hepatit etkenleri disinda farkl klinik endi-
kasyonlar nedeniyle karaciger parankim biyopsisi islemi gergek-
lestirmis toplam 290 hasta ile bu hastalarin karaciger doku or-
neklerinden ticari bir kit (QlAamp DNA Mini kit, Qiagen GmbH,
Hilden, Germany) kullanilarak elde edilmis olan total DNA 6r-
neklerini icermekteydi. 58u KHC ve 82’si non-viral karaciger
hastaligi tanimlanan kontrol grubundaki toplam 140 hastanin
HBsAg’i seronegatifdi. KHB'li hastalarin ve non-viral karaciger
hastaligi tanimlanan tiim hastalarin anti-HCV antikorlari serone-
gatifdi. Ve ayrica tim hastalarin anti-human immunodeficiency
virus (HIV) antikorlari da seronegatifdi.

HLA Gen Polimorfizmi/Genotip Analizi

HLA-DQA1/DRB1 (rs9272105), HLA-DQB1 (rs2856718) ve HLA-
DQ'yi (rs9275572) igeren HLA polimorfizmleri standart TagMan
SNP genotipleme deneyi (Applied Biosystems, Foster City, CA,
USA) kullanilarak Gretici firmanin 6nerileri dogrultusunda ger-
¢ek zamanli polimeraz zincir reaksiyonu (RT-PCR) gergeklestiri-
lerek belirlendi. Elde edilen amplifikasyon egrileri ve allel ay-
rimlari i¢in StepOne Software (Applied Biosystems, Foster City,
CA, USA) programlari kullanildi.

Anti-HBV antikorlarinin élg¢limii

HBsAg seronegatif olan kontrol grubu hastalarin serum 6rnek-
lerinde; hepatit B ylzey antikorlari (anti-HBs) ve total hepatit
B kor antikorlari (total anti-HBc) Elecsys Anti-HBs Il ve Elecsys
Anti-HBc Il kit/Cobas e411® (Roche Diagnostics, Manheim, Ger-
many) kullanilarak treticinin 6nerileri dogrultusunda gergek-
lestirildi. HBsAg seronegatif ve HBV asilama ge¢misi olmayan,
KHC'’li hastalar ile non-viral karaciger hastaligi olan kontrol gru-
bu hastalarda anti-HBc IgG ve anti-HBs varligi HBsAg serokliren-
si olarak tanimlandi.

Karaciger Histoloji

KHB ve KHC hastalarina ait karaciger dokularinin histolopato-
lojik degerlendirmesi modifiye Ishak skor sistemi kullanilarak
gergeklestirildi (12). Non-viral kronik karaciger hastaligi olan
hastalara ait patoloji raporlari fibrosis, portal ve lobiler enfla-
masyon, lobller nekroz, steatoz, kolestaz, safra yolu hasari gibi
histolojik parametreleri igeriyordu.

Demografik ve klinik laboratuvar verileri: Hastalarin demog-
rafik ve diger klinik laboratuvar verileri hasta dosyalari ve/ya
hastanenin elektronik veri kayit sisteminden elde edildi.

istatistiksel Analiz

istatistiksel analizler IBM SPSS (IBM SPSS Statistics for Win-
dows, Version 25.0. Armonk, NY: IBM Corp) programi kullani-
larak gergeklestirildi. Veriler arasindaki kategorik degiskenlerin
karsilastirlmasinda Ki-kare testi ve/ya Fisher testi kullanildi.
Bagimsiz ve normal dagilmayan degiskenlerin karsilagtirmasi
Kruskal-Wallis veya Mann-Whitney u testi kullanilarak yapil-
di. Bagimsiz degiskenin ikili bagimli degisken tzerindeki etki-
leri lojistik regresyon analizi yapilarak degerlendirildi. SNP’ler
arasindaki baglanti dengesizligi (Linkage Disequilibrium, LD)
Haploview programi kullanilarak belirlendi. Hardy-Weinberg
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Tablo 1. Hastalarin demografik, klinik, klinik laboratuvar, virolojik ve histolojik 6zellikleri

Kontrol Grup

Veri KHB, n:150 KHC, n:58 Non-viral karaciger hastaligi, n:82 p
Yas Ort %S (yil) 43,2+13,35 56,00%16,52 47,65+13,81 >0,05
Cinsiyet (E/K) 74/76 19/39 37/45 >0,05
Kinik laboratuar, Ort+SS

AST (U/L) 43,56+46,45 52,02+41,61 86,60+115,74 <0,05
ALT (U/L 76,99+58,68 69,29+10,2 120,12+14,4 <0,05
ALP (U/L) 74,67427,00  81,28+29,21 193,86122,0 <0,05
GGT (U/L) 35,63+31,49 58,96+58,1 198,9+24,2 <0,05
Total bilirubin (mg/dl) 0,63%0,49 0,5740,33 1,46+1,06 >0,05
Direct bilirubin(mg/dl) 0,98+0,35 1,01+0,4 1,28+0,64 >0,05
Indirect bilirubin (mg/dl) 0,36+0,25 0,3240,22 0,37+0,27 >0,05
INR 1,02+0,12 1,01+0,08 1,00+0,36 >0,05
AFP (ng/ml) 4,39+3,97 3,46+1,54 3,6343,61 >0,05
Albimin (g/dl) 4,51+0,45 4,43+0,71 4,30+1,68 >0,05
PLT (10¢/ml) 232,25+57,86  211,16%36,73 205,2+111,67 >0,05
Viral Faktorler

Log HBV DNA (IU/mL 7,96+7,32 U U

Log HCV RNA (IU/mL) U 7,3848,03 U

Karaciger biyopsi endikasyonu/Klinik

Kronik hepatitis B 150 U

Kronik hepatitis C u 58 u

Metabolik karaciger hastalig U U 32

y;s;ilnzlilmmeyen karaciger enzim U U %

Kolestatik karaciger hastalig u u 16

Siroz U U 4

Vaskuler karaciger hasari u u 4

Histoloji, Ort+SS

Enflamasyon (Grade) 4,99+2,86 5,98+2,12 NA <0,05
Fibrozis (Stage) 2,06+1,32 2,62+1,12 NA <0,05
NASH u u 22

NAFLD U U 10

Non-spesifik degisiklik* u u 28

Kolestatik karaciger hastaligi U U 14

Cirrhosis u u 4

Portal hipertansiyon/Venopati u u 4

AST: Aspartat aminotransferaz; ALT: Alaninaminotransferaz; ALP: Alkalen fosfataz; GGT: Gama glutamil transferaz; AFP: Alfafetoprotein; PLT:
Trombosit (Platet); INR: Protrombin zamaninin uluslararasi normallestirilmis orani, NASH: Non-alkolik steatohepatit, NAFLD: Non-alkolik yagh

karaciger hastaligi, U: Uygulanamaz.

*Histopatolojik tanida yapisal olmayan degisiklikler, fibrozis yoklugu, minimal diizeyde portal ve lobuler enflamatuvar infiltratlar.

dengesi (Hardy—Weinberg Equilibrium, HWE), alel frekanslari ve
genotip dagilimlari ki-kare testi kullanilarak analiz edildi. <0,05
degerleri istatistiksel olarak anlamli faklilik olarak kabul edildi.

BULGULAR

Hastalarin demografik, klinik laboratuar ve histopatolojik
ozellikleri

Calismaya dahil edilen 150’si KHB, 58’i KHC ve 82’si non-viral
karaciger hastaligi olan 130’u erkek 160’1 kadin toplam 290
hastanin demografik, klinik, klinik laboratuvar, virolojik ve his-
topatolojik verileri Tablo 1 6zetlenmistir. KHB ve KHC’li hasta-
larin histolojik olarak enflamasyon derecesi (grade) sirasiyla
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4,99+2,86 ve 5,98+2,12, fibrosis evreleri (stage) ise sirasiyla
2,06+1,32 ve 2,62+1,12 olarak tanimhydi. Hasta ve kontrol gru-
bunun karaciger enzimleri ile KHB ve KHC'li hastalarin enflamas-
yon dereceleri (grade) ve fibrosis evrelerini de (stage) iceren
histolojik verileri istatiksel olarak anlamli farklilik igermekteydi
(Tablo 1). Viral hepatit disinda farkli klinik endikasyonlar nede-
niyle karaciger biyopsisi yapilan hastalarda histopatolojik olarak
en fazla rapor edilen bulgu 22'si (%26,8) alkol disi steatohepa-
tit (Non-alcoholic steatohepatitis; NASH) ve 10'u (%12,2) alkol
disi yagh karaciger hastaligi (Non-alcoholic fatty liver disease;
NAFLD) toplam 32 (%39,0) hasta ile karaciger yaglanmasiydi.
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HLA-DQ gen rs9272105, rs2856718 ve rs9275572 genotip ve
frekansi

Bu ¢alismada HLA-DQ rs9272105, rs2856718 ve rs9275572 igin
tespit edilen genotipler ve allel frekanslari ile istatiksel farkli-
liklari tablo 2’ de gosterilmistir. Gerek KHB'li hastalari iceren
calisma grubu gerekse kontrol grubunun HWE degerleri ve LD
dagilimlari arasinda istatistiksel olarak anlamli bir farkhhk yoktu
(>0,05) (Tablo 3 ve Tablo 4). Bu ¢alismada KHB’li ve kontrol gru-
bundaki hastalarin HLA-DQ gendeki SNP rs9272105, rs2875618
ve rs9275572'nin genotip ve alllel frekanslari arasinda istatiksel
olarak anlamli bir farkllik tespit edildi.

KHB’li hastalarda rs9272105 GG genotipi (%13,33) ve G allel
(%31,33) frekansi, kontrol grubunun GG genotipi (%22,14) ve
G allel (%41,42) frekansindan daha dusuktl (p<0,05). KHB'li ve
kontrol grubunda rs9272105 AA frekansi en ylksek tespit edien
genotip olup, gerek rs9272105 GA gerekse AA genotiplerinin
frekanslarinin dagilimlari arasinda istatiksel olarak anlaml bir
farkhlik yoktu. Buna karsin KHB'li hastalarda rs9272105 A allel
(%68,67) frekansi kontrol grubunun A allel (%58,58) frekansin-
dan daha yiksekti (p<0,05).

KHB’li hastalarda rs2856718 GG genotipi (%34,66) ve G allel
(%56,0) frekansi kontrol grubunun GG genotipi (%19,28) ve G
allel (%43,57) frekansindan daha yuksekti (p<0,05). KHB ve
kontrol grubunda rs2856718 GA frekansi en yiiksek tespit edien
genotip olup, gerek rs2856718 GA gerekse AA genotiplerinin
frekanslarinin dagilimlari arasinda istatiksel olarak anlamli bir
farklihk yoktu. Buna karsin KHB’li hastalarda rs2856718 A allel
(%44,0) frekansi kontrol grubunun A allel (%56,43) frekansindan
daha dusutkti (p<0,05).

KHB’li hastalarda ve kontrol grupta HLA-DQ gen rs9275572 igin
frekansi en ylksek tespit edilen genotip GG olup sirasiyla

%54,0 ve %45,71, frekansi en dusik tespit edilen genotip ise
AA olup sirasiyla %13,33 ve %10,0 olarak tespit edildi. Her iki
grubunda gerek rs9275572 GG ve AA genotipleri gerekse G ve A
allel frekanslari arasinda bir farklhhk yoktu (p>0,05). Buna karsin
KHB’li hastalarda rs9275572 AG genotipinin (%32,66) frekansi
kontrol grubunun AG genotipinin (%44,28) frekansindan daha
dusukti (p<0,05).

HLA-DQ gen polimorfizmi ve HBsAg seroklirensi

Tablo 5'de HBV temasinin gosteren anti-HBc pozitifligi ile bir-
likte ani-HBs pozitifligi ile karakterize HBsAg seroklirensi tespit
edilen 28 hastanin HLA-DQ genotip ve allel frekanslari goste-
rilmektedir. Persistan HBsAg pozitifligi ile karakterize KHB'li
hastalarda HLADQ-DR rs9272105 GG genotipi (%13,33) ve G
allel (%31,33) frekansi HBsAg seroklirensli grubun GG geno-
tipi (%28,57) ve G allel (%53,57) frekansindan daha distktu
(p<0,05). Buna karsin KHB'li hastalarda rs9272105 AA genotipi
(%50,67) ve A allel (%68,67) frekansi HBsAg seroklirensli grubun
AA genotipi (%21,43) ve A allel (%46,43) frekansindan daha
yuksekti (p<0,05). Bununla birlikte her iki grupta heterozigot
rs9272105 GA genotipinin frekanslari arasinda ise bir farklihk
yoktu (p>0,05). KHB'li hastalar ile HBsAg seroklirensine sahip
hastalarin HLA-DQ gen rs2875618 ve rs9275572 genotip ve all-

lel frekanslari arasinda ise istatiksel olarak anlaml bir farklihk
tespit edilmedi (p>0,05).

Tablo 2. KHB ve kontrol hastalarinda HLA-DQ gen genotip ve
allel frekansi

Kontrol total

iﬁzlotip/ KHB, ::;:/3)' =150 =140 o
n(%)
rs9272105
GG 20(13,33) 31(22,14) <0,05
GA 54 (36,0) 54 (38,57) <0,05
AA 76 (50,67) 55 (39,28) <0,05
G 94 (31,33) 116 (41,42) <0,05
A 206 (68,67) 164 (58,58) <0,05
rs2856718
GG 52 (34,66) 27 (19,28) <0,05
GA 64 (42,66) 68 (48,57) >0,05
AA 34 (22,66) 45 (32,14) >0,05
G 168 (56,0) 122 (43,57) <0,05
A 132 (44) 158 (56,43) <0,05
rs9275572
AA 20(13,33) 14 (10,0) >0,05
AG 49 (32,66) 62 (44,28) <0,05
GG 81 (54,0) 64 (45,71) >0,05
A 89 (29,66) 90 (32,14) >0,05
G 211 (70,33) 190 (67,86) >0,05
KHB: Kronik hepatit B
Tablo 3: HWE Test Sonuglari
SNP ID Grup HWE Test p
KHB >0,05
rs9272105
Kontrol >0,05
KHB >0,05
rs2856718
Kontrol >0,05
KHB >0,05
rs9275572
Kontrol >0,05
HWE: Hardy Weinberg Equilibrium
Tablo 4: LD (r?) Sonuglari
rs9272105 rs2856718 rs9275572
rs9272105 1,000 0,042 >0,05
rs2856718 1,000 >0,05
rs9275572 >0,05

LD: Linkage disequilibrium

Kronik hepatit B’li hastalarda HLA-DQ polimorfizmi

Tablo 6’da KHB hastalarin viral yiikleri ve histolojik verileri ile
HLA-DQ gen polimorfizmleri karsilastirilmasini iceren veriler
Ozetlenmistir. Buna gére KHB’li hastalarin HBV DNA diizeyleri ile
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HLA-DQ gendeki SNP rs9272105, rs2875618 ve rs9275572'nin
genotip frekanslari arasinda anlaml bir korelasyon tespit edil-
medi (p>0,05).

Bu galismada HLA-DQ gen rs9272105 AA genotipine sahip has-
talarin histolojik olarak karaciger enflamasyon derecesi (grade)
5,59+3,19 olup, rs9272105 GG ve GA genotipli hastalarin karaci-
ger enflamasyon derecesinden sirasiyla 3,70+1,78 ve 4,61+2,46
daha ytiksekti (p<0,05). Buna karsin HLA-DQ gen rs9272105 AA
genotipi disindaki diger genotipleri ve ayrica da HLA-DQ gen
rs2875618 ve rs9275572 polimorfizmleri ile hastalarin nekro-
enflamatuvar aktivite dereceleri (grade) ile fibrosiz evrelerini
(stage) iceren histolojik verileri arasinda istatiksel olarak anlamli
bir iligski belirlenmedi.

TARTISMA

HLA-DQ gen polimorfizmlerinin HBV enfeksiyonunun sonuglari
Uzerindeki etkisini degerlendirmeye yonelik yapilan bu ¢als-
mada KHB’li hastalar ile kontrol grubunun HLA-DQ gen SNP
rs9272105, rs2856718 ve rs9275572’nin genotipleri ve allel
frekanslari arasinda istatiksel olarak anlamli farkliliklar saptandi.

Bu ¢calismada KHB'li hastalarda, kontrol grubu ve HBsAg se-
roklirensi olan hastalara gére, HLA-DQ rs9272105 GG genotip
ve G allel frekansi daha disiik, buna karsin rs9272105 AA ge-
notipi ve A allel frekansi ise HBsAg seroklirensi olan hastalara,
A allel frekansi da kontrol grubuna gore daha yiiksek tespit
edildi (p<0,05) (Tablo 2 ve 5). Calismada ayrica rs9272105 AA
genotipinin de KHB’li hastalarda HBV iliskili karaciger enflamas-
yon derecesinde (grade) artis ile iliskili oldugu tespit edildi
(p<0,05) (Tablo 4). Bu veriler rs9272105 GG genotip ve G allel
varliginin HBV enfeksiyonununa direng ve HBsAg’'nin spontan
klirensi ile iliskili olabilecegine, nihayetinde HBV enfeksiyonuna
karsl koruyucu ve yararli roliine isaret etmektedir. Buna karsin
rs9272105 AA genotipi ve A alllel varliginin ise HBV enfeksiyo-
nunun kroniklesmesi ve HBV iliskili karaciger hasari igin bir risk
faktor olabilecegine isaret etmektedir. Daha dnce yapilan farkli
¢alismalarda HLA-DQ rs9272105 AA genotipi ve A allel varligi-
nin HBV iligkili karaciger sirozu ve HSK gelisme riski ile iligkili
oldugu rapor edilmistir (8,13-15). Bununla birlikte, yapilan bir
calismada HLA-DQ rs9272105’in persistan HBV enfeksiyonu ile
iliskili olmadig rapor edilmesine karsin, bu ¢alismada ilk defa
HBV HLA-DQ rs9272105 AA genotipi ve A allel varliginin HBV
enfeksiyonunun kroniklesmesi igin risk faktor olabilecegi rapor
edilmektedir (16).

Bu ¢alismada KHB’li hastalar ile kontrol grubunun HLA-DQ gen
rs2856718 GG genotip, G ve A alllel ile rs9275572 AG genotipi-
nin frekanslari arasinda farkhlik tespit edildi. (p<0,05). istatik-
sel olarak anlamli olmamakla birlikte KHB’li hastalarda, kont-
rol grubu ile karsilastirildiginda rs9275572 A allel frekansinin
daha dustlik, AA ve GG genotip ile G allel frekansinin ise daha
ylksek oranda oldugu tespit edildi (p>0,05), (Tablo 2). Buna
karsin HLA-DQ gen rs2856718 ve rs9275572 polimorfizmleri
ile HBsAg seroklirensi ve HBV iliskili karaciger hasari arasinda
ise istatiksel olarak anlamli bir iliski saptanmadi (Tablo 5 ve 6).
Calismamizdan elde edilen veriler HLA-DQ gen rs2856718 igin

G allelden ziyade A allelin ve rs9275572 igin ise A allel polimor-
fizminin HBV enfeksiyonundan korunma ile iliskili olabilecegine,
buna karsin HBV enfeksiyonunun kroniklesmesi ve histolojik
sonuglari Gizerinde etkisinin ise sinirli olduguna isaret etmek-
tedir. Bununla birlikte bazi galismalarda bizim bulgularimizin
aksine rs2856718 icin A allelden ziyade G allelin, rs9275572 igin
ise bu ¢calismanin bulgulari tarafindan da desteklendigi tizere
A allel varligini igeren HLA gen polimorfizmlerinin HBV’nin do-
gal klirensi ve kronik HBV enfeksiyon riskinde azalma ile iliskili
olabilecegi rapor edilmistir (8,17-19).

Tablo 5. KHB ve HBsAg seroklirensli hastalarda HLA-DQ gen
genotip ve allel frekansi

KHB, total ser::Isifegnsi
Genotip/Allel T:;()) total =28 ! p
n(%)

rs9272105

GG 20 (13,33) 8(28,57) <0,05
GA 54 (36,0) 14 (50,0) >0,05
AA 76 (50,67) 6(21,43) <0,05
G 94 (31,33) 30(53,57) <0,05
A 206 (68,67) 26 (46,43) <0,05
rs2856718

GG 52 (34,66) 6(21,43) >0,05
GA 64 (42,66) 12 (42,85) >0,05
AA 34 (22,66) 10 (35,72) >0,05
G 168 (56,0) 24 (42,85) >0,05
A 132 (44) 32 (57,15) >0,05
rs9275572

AA 20 (13,33) 3(10,71) 0,703
AG 49 (32,66) 11 (39,28) 0,496
GG 81 (54,0) 14 (50,0) 0,696
A 89 (29,66) 17 (30,35) 0,920
G 211 (70,33) 39 (69,65) 0,920

KHB: Kronik hepatit B

HLA-DQ rs2856718 ve rs9275572’ de igeren HLA-DQ gen poli-
morfizmlerinin HBV iliskili siroz ve HSK gelisme riski Gizerindeki
etkileri hususunda heniiz net bir uzlasi yoktur. Bazi ¢alismalarda
HLA-DQ rs2875618 ve rs9275572 polimorfizmlerinin HBV ilis-
kili siroz ve HSK gelisimi ile iliskili olabilecegi rapor edilmistir
(9,20,21). Buna karsin farkh galismalarda ise HLA-DQ polimor-
fizmlerinin HBV iliskili karaciger hasarlari Gzerinde olumsuz et-
kilerinin varligi gosterilmemistir (10,15,21). HBV enfeksiyonun
kontroliinde hiicresel immdin yanitlarin diizeyi, yoni ve siddeti
belirleyicidir. T hiicrelerine antijen sunan molekdlleri kodlayan
HLA genlerinde meydana gelen polimorfizmler antijenin bag-
lanma giiclinl ve 6zgiilliiglini etkileyerek HBV’ye karsi T hiicre
aracili immn yanitlarin yénini ve siddetini etkileyebilir. Bu ¢a-
lismadan elde edilen veriler de bazi HLA-DQ polimorfizmlerinin
HBV enfeksiyonunun klinik sonuglart ile iliskili olabilecegine isa-
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Tablo 6. KHB’li hastalarin virolojik ve histolojik sonuglari ile HLA-DQ polimorfizmlerinin karsilastiriimasi

rs9272105 rs2856718 rs9275572
. GG GA AA CC CcT T AA AG GG
Veri p p p
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
20 54 76 52 64 34 20 49 81
(13,33) (36,00  (50,67) (34,66)  (42,66)  (22,66) (13,33)  (32,66)  (54,00)
Viral Faktorler
(Ort, SS)
HBV DNA log,
1U/ml 6,06+6,6 7,23+7,68 7,46+8,08 >0,05 7,2+7,66 7,47+8,11 7,1+7,56 0,936 7,3+7,66 7,12+7,61 7,41+8,07 >0,05
Histoloji
(Ort, SS)
Enflamasyon
(Grade) 3,70+1,78 4,61+2,46 5,59+3,19 <0,05 4,53+2,07 5,4+3,44 4,88+2,61 0,807 5,25+2,59 5,46+3,62 4,62+2,33 >0,05

Fibrozis (Stage)

1,5+1,00 2,00+1,31 2,25+1,36 >0,05 1,84+1,12 2,2+1,4 2,11+1,43 0,426 2,2+1,7 2,34+1,37 1,85+1,15 >0,05

ret etmektedir. Buna karsin tanimlanan genetik varyasyonlarin
molekiiler dizeyde HBV enfeksiyonuna karsi spesifik immun
yanitlari nasil etkiledigi heniiz tam olarak aydinlatilamamistir.

HLA-DQ gen rs2856718 ve rs9275572 polimorfizmlerini de ige-
ren ¢alismalarin sonuglarina yonelik farkhhiklar calismaya dahil
edilen hastalarin klinik 6zellikleri, HBV epidemiyolojisi ve ge-
notipleri gibi viral faktorler ile galisma popilasyonun genetik
kompozisyonu ve blyukliginden kaynaklanabilir. Nihayetinde
bu faktorlerin, ayni zamanda bu ¢alismadan elde edilen sonug-
larin farkliligini hem de bu ¢alismayi sinirlandiran faktoérler ola-
bilecegi ifade edilebilir.

Calismamizda HLA-DQ gen rs9272105, rs2856718 ve rs9275572
polimorfizmleri ile HBV DNA diizeyleri arasinda onemli bir iligki
saptanmadi. Bu veriler HLA-DQ polimporfizmlerinin HBV’'nin
viral replikasyon dinamigi lzerine sinirli etkilerinin olabile-
cegine isaret etmektedir. Bununla birlikte farkli calismalarda
rs9272105’i de iceren bazi HLA-DQ gen polimorfizmlerinin
KHB’li hastalarda viral yik ile iligkili olabilecegi rapor edilmistir
(16).

HBV enfeksiyonunun dogal seyri ve iliskili oldugu karaciger has-
taliklarinin gelismesi ve progresyonu Ulzerinde viriis ve konak
iliskili faktorler ile gevresel faktorler belirleyici olabilmektedir.
Bu galismadan elde edilen veriler HLA-DQ gen rs2875618 ve
rs9275572 polimorfizmlerinin HBV enfeksiyonun dogal seyri
ve sonuglari Gizerinde sinirli bir etkinlige sahip olduguna, buna
karsin HLA-DQ gen rs9272105 polimorfizminin ise HBV enfek-
siyonunun dogal seyri ve klinik sonuglari Gizerinde etkili olabi-
lecegine isaret etmektedir.

Sonug olarak HLA-DQ rs9272105 AA genotipi ve A allel varhg
HBV enfeksiyonunun kroniklesmesi ve KHB’li hastalarda HBV
iliskili karaciger hasarinin gelismesi igin bir risk faktordir. Do-
layisiyla HLA-DQ rs9272105 AA genotipli KHB'li hastalarin HSK
gelisimi riski agisindan izlenmesi hastalarin klinik yonetimi igin
yararl olabilir.
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yazilmalidir. Hastalarin kimliklerinin gizliligini korumak
yazarlarin sorumlulugundadir. Hastalarin kimligini agiga
¢ikarabilecek fotograflar i¢in hastadan ya da yasal
temsilcilerinden alinan imzali izinlerin de gonderilmesi
gereklidir.

Biitiin makalelerin eslesme orani1 degerlendirmesi,
iThenticate yazilimi aracihiryla yapilmaktadir.

Yayin Kurulu, dergimize gonderilen ¢aligmalar
hakkindaki intihal, atif maniptilasyonu ve veri
sahteciligi iddia ve silipheleri karsisinda COPE
kurallarina uygun olarak hareket edecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.
org) tarafindan oOnerilen yazarlik kosullarini
karsilamasi gerekmektedir.

ICMJE, yazarlarin asagidaki 4 kosulu karsilamasini
onermektedir:

1. Calismanin konseptine/tasarimina; ya da ¢alisma
i¢in verilerin toplanmasina, analiz edilmesine ve
yorumlanmasina 6nemli katki saglamis olmak;

2. Yaz taslagini hazirlamis ya da 6nemli fikirsel
icerigin elestirisel incelemelerini yapmis olmak;

3. Yazinin yayindan Onceki son halini gézden
gecirmis ve onaylamis olmak;

4. Caligmanin herhangi bir boliimiiniin gegerliligi ve
dogruluguna iliskin sorularin uygun sekilde
sorgulandiginin ve ¢6ztimlendiginin garantisini
vermek amaciyla calismadan her yoniiyle sorumlu
olmayi kabul etmek.

Bir yazar, ¢aliymada katk: sagladigi kisimlarin
sorumlulugunu almasina ilaveten, diger yazarlarin da


http://www.icmje.org/
http://www.icmje.org/
http://www.wame.org/
http://www.wame.org/
http://www.councilscienceeditors.org/
http://www.councilscienceeditors.org/
http://publicationethics.org/
http://publicationethics.org/
http://www.ease.org.uk/
http://www.ease.org.uk/
http://www.niso.org/
http://www.niso.org/
http://doaj.org/bestpractice
http://www.icmje.org/
http://www.icmje.org/
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¢aligmanin hangi kisimlarindan sorumlu oldugunu
tanimlayabilmelidir. Ayrica, her yazar diger yazarlarin
katk: butiinligiine giiven duymalidir.

Yazar olarak belirtilen herkes yazarligin dért kosulunu
karsilamalidir ve bu dért kogulu karsilayan her bir kisi
yazar olarak tanimlanmalidir. Dort kriterin hepsini
karsilamayan kisilere makalenin baslik sayfasinda
tesekkiir edilmelidir.

Derginin Yayin Kurulu, itiraz ve sikayet durumlarinda,
COPE rehberleri kapsaminda islem uygular. Yazarlar,
itiraz ve sikéayetleri i¢in dogrudan Yayincilik Birimi
ile temasa gegebilirler. Thtiya¢ duyuldugunda Yayin
Kurulu'nun kendi i¢inde ¢dzemedigi konular i¢in
tarafsiz bir temsilci atanmaktadir. Itiraz ve sikayetler
i¢in karar verme siireglerinde nihai karar1 Bag Edit6r
verecektir.

Saglik Bilimlerinde Ileri Arastirmalar Dergisi her
makalenin https://dergipark.org.tr/tr/pub/sabiad
adresinden erisebileceginiz Telif Hakki Anlagsmasi
Formu ile beraber gonderilmesini talep eder. Yazarlar,
basili ya da elektronik formatta yer alan resimler,
tablolar ya da diger her tiirli igerik dahil daha once
yayinlanmis bir alintiy1 kullanirken telif hakki
sahibinden izin almalidirlar. Bu konudaki yasal, mali
ve cezai sorumluluk yazar(lar)a aittir.

Dergide yayinlanan makalelerde ifade edilen goriigler
ve fikirler Saglik Bilimlerinde fleri Arastirmalar
Dergisi, Editor, Editor Yardimcilari, Yayin Kurulu ve
Yayincrnin degil, yazar(lar)in bakis agilarini yansitir.
Editor, Editor Yardimcilari, Yaymn Kurulu ve Yayinci,
bu gibi durumlar i¢in hi¢bir sorumluluk ya da
yukiimliliik kabul etmemektedir. Yaymlanan icerik
ile ilgili tim sorumluluk yazarlara aittir.

Yayin Politikas:

Dergi yayin etiginde en yiiksek standartlara baghdir
ve Committee on Publication Ethics (COPE),
Directory of Open Access Journals (DOAJ), Open
Access Scholarly Publishers Association (OASPA) ve
World Association of Medical Editors (WAME)
tarafindan yayinlanan etik yayincilik ilkelerini
benimser; Principles of Transparency and Best
Practice in Scholarly Publishing baslig altinda ifade
edilen ilkeler i¢in: https://publicationethics.org/
resources/guidelines-new/principles-transparency-
and-best-practice-scholarly-publishing

Gonderilen makaleler derginin amag ve kapsamina
uygun olmalidir. Orijinal, yayinlanmamis ve bagka bir

dergide degerlendirme siirecinde olmayan, her bir
yazar tarafindan icerigi ve gonderimi onaylanmis
yazilar degerlendirmeye kabul edilir.

Makale yayinlanmak tizere Dergiye gonderildikten
sonra yazarlardan hicbirinin ismi, tim yazarlarin
yazili izni olmadan yazar listesinden silinemez ve yeni
bir isim yazar olarak eklenemez ve yazar sirasi
degistirilemez.

Intihal, duplikasyon, sahte yazarlik/inkar edilen
yazarlik, aragtrma/veri fabrikasyonu, makale
dilimleme, dilimleyerek yayn, telif haklari ihlali ve
¢ikar catigmasinin gizlenmesi, etik dis1 davranislar
olarak kabul edilir. Kabul edilen etik standartlara
uygun olmayan tim makaleler yayindan ¢ikarilir.
Buna yayindan sonra tespit edilen olas1 kuraldisi,
uygunsuzluklar igeren makaleler de dahildir.

Intihal

On kontrolden gegirilen makaleler, iThenticate
yazilimi kullanilarak intihal igin taranir. Intihal/kendi
kendine intihal tespit edilirse yazarlar bilgilendirilir.
Editorler, gerekli olmas: halinde makaleyi
degerlendirme ya da diretim siirecinin ¢esitli
asamalarinda intihal kontroliine tabi tutabilirler.
Yitksek benzerlik oranlari, bir makalenin kabul
edilmeden Once ve hatta kabul edildikten sonra
reddedilmesine neden olabilir. Makalenin tiiriine bagh

olarak, bunun oranin %15 veya %20'den az olmasi
beklenir.

Cift Kor Hakemlik

Intihal kontroliinden sonra, uygun olan makaleler bas
editor tarafindan orijinallik, metodoloji, islenen
konunun 6nemi ve dergi kapsamui ile uyumlulugu
acisindan degerlendirilir. Edit6r, makalelerin adil bir
sekilde cift tarafli kor hakemlikten ge¢mesini saglar
ve makale bi¢imsel esaslara uygun ise, gelen yaziy1
yurticinden ve /veya yurtdisindan en az iki hakemin
degerlendirmesine sunar, hakemler gerek gordigii
takdirde yazida istenen degisiklikler yazarlar
tarafindan yapildiktan sonra yayilanmasina onay
verir.

Acik Erisim flkesi

Dergi agik erisimlidir ve derginin tiim igerigi okura ya
da okurun dahil oldugu kuruma fiicretsiz olarak
sunulur. Okurlar, ticari amag haricinde, yayinci ya da
yazardan izin almadan dergi makalelerinin tam
metnini okuyabilir, indirebilir, kopyalayabilir, arayabilir
ve link saglayabilir. Bu BOAI agik erisim tanimiyla
uyumludur.


https://dergipark.org.tr/tr/pub/sabiad
https://dergipark.org.tr/tr/journal/499/file-manager/15615/download
https://dergipark.org.tr/tr/journal/499/file-manager/15615/download
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Derginin agik erisimli makaleleri Creative Commons
Atif-GayriTicari 4.0 Uluslararas: (CC BY-NC 4.0)
(https://creativecommons.org/licenses/by-nc/4.0/
deed.tr ) olarak lisanslidir.

Telif Hakkinda

Yazarlar dergide yayinlanan c¢aligmalarinin telif
hakkina sahiptirler ve ¢alismalar1 Creative Commons
Atif-GayriTicari 4.0 Uluslararas1 (CC BY-NC 4.0)
https://creativecommons.org/licenses/by-nc/4.0/deed.
tr olarak lisanshidir. CC BY-NC 4.0 lisansy, eserin ticari
kullanim disinda her boyut ve formatta paylasiimasina,
kopyalanmasina, ¢ogaltilmasina ve orijinal esere uygun
sekilde atifta bulunmak kaydiyla yeniden diizenleme,
doniistiirme ve eserin tizerine inga etme déhil adapte
edilmesine izin verir.

Makale Hazirlama

Makaleler, ICMJE-Recommendations for the
Conduct, Reporting, Editing and Publication of
Scholarly Work in Medical Journals (updated in
December 2015 - http://www.icmje.org/icmje-
recommendations.pdf) ile uyumlu olarak
hazirlanmalidir. Randomize ¢aligmalar CONSORT,
gozlemsel caligmalar STROBE, tanisal degerli
¢alismalar STARD, sistematik derleme ve meta-
analizler PRISMA, hayvan deneyli ¢aligmalar
ARRIVE ve randomize olmayan davranis ve halk
sagligiyla ilgili ¢alisgmalar TREND kilavuzlarina
uyumlu olmalidir.

Makaleler sadece https://dergipark.org.tr/tr/pub/
sabiad adresinde yer alan derginin online makale
yiikleme ve degerlendirme sistemi tizerinden
gonderilebilir. Farklt mecralardan gonderilen
makaleler degerlendirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina
uygunlugu ilk olarak Yaymcilik Birimi tarafindan
kontrol edilecek, derginin yazim kurallarina uygun
hazirlanmamig makaleleri teknik diizeltme talepleri
ile birlikte yazarlarina geri gonderilecektir.

Yazar(lar)in agagidakileri sunmalar: gerekir:

Telif Haklar1 Formu

Kapak sayfasi: Gonderilen tiim makalelerle birlikte
ayr1 bir kapak sayfas1 da gonderilmelidir. Bu sayfada;

« Makalenin Tiirk¢e ve Ingilizce bashigi ve 50
karakteri gegmeyen Tiirkce ve Ingilizce kisa baglig1,

o Yazarlarin isimleri, kurumlari, egitim dereceleri
ve ORCID numaralari

o Finansal destek bilgisi ve diger destek kaynaklar1
hakkinda detayl bilgi,

o Sorumlu yazarin ismi, adresi, telefonu (cep
telefonu dahil), faks numarasi ve e-posta adresi,

o Makale hazirlama siirecine katkida bulunan ama
yazarlik kriterlerini kargilamayan bireylerle ilgili
bilgileri igermelidir.

Ozet: Editore Mektup tiiriindeki yazilar disinda kalan
tiim makalelerin Tiirkge ve Ingilizce 6zetleri olmalidir.
Ozgﬁn Arastirma makalelerinin 6zetleri “Amacg”,
“Gere¢ ve Yontem”, “Bulgular” ve “Sonu¢” alt
basliklarini igerecek bicimde hazirlanmalidir. Olgu
sunumu ve derleme tiiriindeki yazilarin Ozet

boliimlerinde alt basliklar yazilmamalidir.

Anahtar Sozciikler: Tiim makaleler en az 3 en fazla
6 anahtar kelimeyle birlikte gonderilmeli, anahtar
sozciikler 6zetin hemen altina yazilmalidir. Kisaltmalar
anahtar sozciik olarak kullanilmamalidir. Anahtar
sozciikler National Library of Medicine (NLM)
tarafindan hazirlanan Medical Subject Headings
(MeSH) veritabanindan segilmelidir.

Makale Tiirleri

Ozgiin Arastirma: Ana metin; “Girig”, “Gereg ve
3«

Yontem”, “Bulgular” ve “Tartigma” alt baghiklarindan
olugmalidir.

Ozgiin Aragtirmalarla ilgili sinirlandirmalar igin
liitfen Tablo 1'i inceleyiniz.

Sonucu desteklemek i¢in istatistiksel analiz genellikle
gereklidir. Istatistiksel analiz, tibbi dergilerdeki
istatistik verileri bildirme kurallarina gére yapilmalidir
(Altman DG, Gore SM, Gardner M]J, Pocock SJ.
Statistical guidelines for contributors to medical
journals. Br Med J 1983: 7; 1489-93). Istatiksel analiz
ile ilgili bilgi, Gereg ve Yontemler boliimil iginde ayr1
bir alt baglik olarak yazilmali ve kullanilan yazilim
kesinlikle tanimlanmalidur.

Birimler, uluslararasi birim sistemi olan International
System of Units (SI)’a uygun olarak hazirlanmalidir.

Editoryel Yorum: Dergide yayinlanan bir
arastirmanin, o konunun uzmani olan veya tist
diizeyde degerlendirme yapan bir hakem tarafindan
kisaca yorumlanmasi amacini tagimaktadir. Yazar(lar),
dergi tarafindan secilip davet edilir. Ozet, anahtar
sozclk, tablo, sekil, resim ve diger gorseller
kullanilmaz.


https://dergipark.org.tr/tr/pub/sabiad
https://dergipark.org.tr/tr/pub/sabiad
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Davetli Derleme: Konunun alaninda birikimi olan
ve bu birikimleri uluslararasi literatiire yayin ve atif
sayisi olarak yansimis uzmanlar tarafindan hazirlanmig
yazilar degerlendirmeye alinir. Yazar(lar) dergi
tarafindan da davet edilebilir. Bir bilgi ya da konunun
klinikte kullanilmasi i¢in vardig son diizeyi anlatan,
tartisan, degerlendiren ve gelecekte yapilacak
calismalara yon veren bir diizeyde hazirlanmalidir.
Ana metin; “Giris’, “Klinik ve Arastirma Etkileri” ve
“Sonu¢” bolumlerini icermelidir. Derleme tiirtindeki
yazilarla ilgili kisitlamalar i¢in litfen Tablo 1’i
inceleyiniz.

Olgu Sunumu: Olgu sunumlart igin sinirli sayida yer
ayrilmakta ve sadece ender goriilen, tani ve tedavisi
gli¢ olan hastaliklarla ilgili, yeni bir yontemi tarif eden,
kitaplarda yer verilmeyen bilgiler yansitan, ilgi ¢ekici
ve Ogretici Ozelligi olan olgular yayina kabul
edilmektedir. Ana metin; “Girig”, “Olgu Sunumu”,
“Tartisma’ ve Sonug” alt basliklarini icermelidir. Olgu
Sunumlariyla ilgili kisitlamalar igin liitfen Tablo 11

inceleyiniz.

Editore Mektup: Yazar(lar), dergide daha once
yayinlanan bir yazinin 6nemini, gézden kagan bir
ayritisini ya da eksik kisimlarini tartigabilir. Ayrica
derginin kapsamina giren alanlarda okurlarin ilgisini
gekebilecek konular ve 6zellikle egitici olgular hakkinda
da Editére Mektup formatinda yazilar
yayinlanabilir. Okuyucular da yayinlanan yazilar
hakkinda yorum formatinda Edit6re Mektup yazilarin
sunabilirler. Bu metinde, 6zet, anahtar s6zciik, tablo,
sekil, resim ve diger gorseller kullanilmaz. Ana metin
alt bagliksi1z olmalidir. Hakkinda mektup yazilan yayina
iliskin cilt, y1l, say1, sayfa numaralari, yazi bashg: ve
yazar(lar)mn adlar agik bir sekilde belirtilmeli, kaynak
listesinde yazilmal ve metin i¢cinde atifta bulunulmahdir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi

sonrasinda sunulmali, ana metin igerisindeki gegis
siralarina uygun olarak numaralandirilmalidir.
Tablolarin tizerinde tanimlayici bir baglik yeralmali ve
tablo icerisinde gecen kisaltmalarin agilimlar: tablo
altina yazilmalidir. Tablolar Microsoft Office Word
dosyasi i¢cinde “Tablo Ekle” komutu kullanilarak
hazirlanmali ve kolay okunabilir sgekilde
diizenlenmelidir. Tablolarda sunulan veriler ana
metinde sunulan verilerin tekrar: olmamaly; verileri
destekleyici nitelikte olmalidir.

Tablo 1: Makale tiirleri icin kisitlamalar

Makale tiirii Sozciik Ozet sozciik limiti Kaynak Tablo Resim limiti

limiti limiti limiti
Ozgiin 3500 250 (Alt basliklr) 50 6 7 ya da toplamda 15 resim
Arastirma
Davetli 5000 250 50 6 10 ya da toplamda 20 resim
Derleme
Olgu Sunumu 1000 200 15 Tablo yok 10 ya da toplamda 20 resim
Editére Mektup 500 Uygulanamaz 5 Tablo yok Resim yok
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Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG
formatinda) ayr: dosyalar halinde sisteme
yiiklenmelidir. Gorseller bir Word dosyast dokiimani
ya da ana metin igerisinde sunulmamalidir. Alt
birimlere ayrilan gorseller oldugunda, alt birimler tek
bir gorsel igerisinde verilmemelidir. Her bir alt birim
sisteme, ayr1 bir dosya olarak yiiklenmelidir. Resimler
alt birimleri belli etmek amaciyla etiketlenmemelidir
(a, b, c vb.). Resimlerde altyazilari desteklemek i¢in
kalin ve ince oklar, ok basi, yildizlar, asteriksler ve
benzer isaretler kullanilabilir. Makalenin geri
kalaninda oldugu gibi resimlerde kor olmalidir. Bu
sebeple, resimlerde yer alan kisi ve kurum bilgilerine
kesinlikle yer verilmemelidir.. Gorsellerin minimum
¢oztinirligii 300 DPI olmalidir. Degerlendirme
stirecindeki aksakliklar: 6nlemek i¢in gonderilen tiim
gorsellerin ¢oziiniirliigii net ve biiyiik boyutlu
(minimum boyutlar 100x100 mm) olmalidir. Resim
altyazilar1 ana metnin sonunda yer almalidur.

Makale igerisinde gegen tiim kisaltmalar, ana metin
ve Ozette ayr1 ayr1 olmak iizere ilk kez kullanildiklar
yerde agiklanarak kisaltma agiklamanin ardindan
parantez igerisinde verilmelidir.

Anametin icerisinde cihaz, yazilim, ila¢ vb. tirtinlerden
bahsedildiginde @iriiniin ismi, iireticisi, tiretildigi sehir
ve {ilke bilgisini iceren tiim bilgiler parantez i¢inde
verilmelidir; “Discovery St PET/CT scanner (General
Electric, Milwaukee, WI, USA)”.

Tim kaynaklar, tablolar ve resimlere ana metin
igerisinde uygun olan yerlere sirayla numara verilerek
atif yapilmalidir.

Ozgiin arastirmalarin kisitlliliklar, engelleri ve
yetersizlikleri Sonu¢ paragrafi 6ncesi “Tartigma”
bolimiinde yer almalidir.

Revizyonlar

Yazar(lar) makalelerin revizyon dosyalarini gonderirken,
ana metin lizerinde yaptiklar1 degisiklikleri isaretlemeli,
ek olarak, hakemler tarafindan 6ne siiriilen 6nerilerle
ilgili notlarin1 “Hakemlere Cevap” dosyasinda
gondermelidir. Hakemlere Cevap dosyasinda her bir
hakemin yorumunun ardindan yazarin cevabi gelmeli
ve degisikliklerin yapildig1 satir numaralar1 da ayrica
belirtilmelidir. Revize edilen makaleler karar mektubunu
takip eden 30 giin icerisinde dergiye génderilmelidir.
Makalenin revize versiyonu belirtilen siire icerisinde
yliklenemezse, revizyon secenegi iptal olabilir. Yazar(lar)
1n revizyon i¢in ek siireye ihtiyag duymasi durumunda
uzatma taleplerini ilk 30 giin sona ermeden dergiye
iletmeleri gerekmektedir.

Yayina kabul edilen makaleler dil bilgisi, noktalama
ve bi¢im acisindan kontrol edilir. Yayin siireci
tamamlanan makaleler, yayin planina dahil edildikleri
say1yla birlikte yayimlanmadan 6nce erken ¢evrimigi
formatinda dergi web sitesinde yayina alinir. Kabul
edilen makalelerin baskiya hazir PDF dosyalar:
sorumlu yazarlara iletilir ve yayin onaylarinin 2 giin
igerisinde dergiye iletilmesi istenir.

Kaynaklar

Atif yapilirken en son ve en giincel yayinlar tercih
edilmelidir. Atif yapilan erken ¢evrimigi
makalelerin DOI numaralar1 mutlaka
saglanmalidir. Kaynaklarin dogrulugundan
yazar(lar) sorumludur. Dergi isimleri Index
Medicus/Medline/PubMed’de yer alan dergi
kisaltmalari ile uyumlu olarak kisaltilmalidir. Alt1
ya da daha az yazar oldugunda tiim yazar isimleri
listelenmelidir. Eger 7 ya da daha fazla yazar varsa
ilk 6 yazar yazildiktan sonra “et al” yazilmalidir.
Ana metinde kaynaklara atif yapilirken parantez
icinde Arap rakamlari kullanilmalidir. Farkli yayin
tiirleri icin kaynak stilleri asagidaki 6rneklerde
sunulmustur:

Dergi makalesi: Blasco V, Colavolpe JC, Antonini F,
Zieleskiewicz L, Nafati C, Albanése J, et al. Long-term
outcome in kidney recipients from donors treated with
hydroxyethylstarch 130/0.4 and hydroxyethylstarch
200/0.6. Br ] Anaesth 2015;115(5):797-8.

Kitap boliimii: Sherry S. Detection of thrombi. In:
Strauss HE, Pitt B, James AE, editors. Cardiovascular
Medicine. St Louis: Mosby; 1974.p.273-85.

Tek yazarlhi kitap: Cohn PF. Silent myocardial
ischemia and infarction. 3rd ed. New York: Marcel
Dekker; 1993.

Yazar olarak editor(ler): Norman IJ, Redfern SJ,
editors. Mental health care for elderly people. New
York: Churchill Livingstone; 1996.

Toplantida sunulan yazi: Bengisson S. Sothemin BG.
Enforcement of data protection, privacy and security
in medical informatics. In: Lun KC, Degoulet P,
Piemme TE, Rienhoff O, editors. MEDINFO 92.
Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992.p.1561-5.

Bilimsel veya teknik rapor: Smith P. Golladay K.
Payment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX)
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Dept. of Health and Human Services (US). Office of
Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Tez: Kaplan SI. Post-hospital home health care: the
elderly access and utilization (dissertation). St. Louis
(MO): Washington Univ. 1995.

Yayina kabul edilmis ancak heniiz basilmamis
yazilar: Leshner AI. Molecular mechanisms of cocaine
addiction. N Engl ] Med In press 1997.

Erken Cevrimigci Yayin: Aksu HU, Ertiirk M, Gil M,
Uslu N. Successful treatment of a patient with
pulmonary embolism and biatrial thrombus. Anadolu
Kardiyol Derg 2012 Dec 26. doi: 10.5152/akd.2013.062.
[Epub ahead of print]

Elektronik formatta yayinlanan yazi: Morse SS.
Factors in the emergence of infectious diseases. Emerg
Infect Dis (serial online) 1995 Jan-Mar (cited 1996
June 5): 1(1): (24 screens). Available from: URL: http:/
www.cdc.gov/ncidodIEID/cid.htm.

Son Kontrol Listesi

e Editore mektup
o Makalenin tiirii
o Bagka bir dergiye gonderilmemis oldugu
bilgisi
o Sponsor veya ticari bir firma ile iligkisi (varsa
belirtiniz)

o Istatistik kontroliiniin yapildig1 (aragtirma
makaleleri i¢in)

> Kaynaklarin NLM referans sistemine gore
belirtildigi
e Yazar Formu
e Telif Hakki Anlasmasi Formu
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Aims and Scope

Journal of Advanced Research in Health
Sciences (JARHS) is an international, scientific, open
access periodical published in accordance with
independent, unbiased, and double-blinded peer-
review principles. The journal is the official publication
of Institute of Health Sciences of Istanbul University
and it is published every 4 months on February, June,
and October. The publication languages of the journal
are Turkish and English.

Journal of Advanced Research in Health
Sciences (JARHS) aims to contribute to the literature
by publishing manuscripts at the highest scientific
level on all fields of medicine. The journal publishes
original experimental and clinical research articles,
reports of rare cases, reviews that contain sufficient
amount of source data conveying the experiences of
experts in a particular field, and letters to the editors
as well as brief reports on a recently established
method or technique or preliminary results of original
studies related to all disciplines of medicine from all
countries.

Editorial Policies and Peer Review Process

The editorial and publication processes of the journal
are shaped in accordance with the guidelines of the
International Council of Medical Journal Editors
(ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
Committee on Publication Ethics (COPE), the
European Association of Science Editors (EASE), and
National Information Standards Organization (NISO).
The journal conforms to the Principles of Transparency
and Best Practice in Scholarly Publishing (doaj.org/
bestpractice).

Originality, high scientific quality, and citation
potential are the most important criteria for a
manuscript to be accepted for publication. Manuscripts
submitted for evaluation should not have been
previously presented or already published in an
electronic or printed medium. The journal should be
informed of manuscripts that have been submitted to
another journal for evaluation and rejected for
publication. The submission of previous reviewer
reports will expedite the evaluation process.
Manuscripts that have been presented in a meeting
should be submitted with detailed information on the
organization, including the name, date, and location
of the organization.

Manuscripts submitted to Journal of Advanced

Research in Health Sciences will go through a double-
blind peer-review process. Each submission will be
reviewed by at least two external, independent peer
reviewers who are experts in their fields in order to
ensure an unbiased evaluation process. The editorial
board will invite an external and independent editor
to manage the evaluation processes of manuscripts
submitted by editors or by the editorial board members
of the journal. The Editor in Chiefis the final authority
in the decision-making process for all submissions.

An approval of research protocols by the Ethics
Committee in accordance with international
agreements (World Medical Association Declaration
of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects,” amended in October
2013, www.wma.net) is required for experimental,
clinical, and drug studies and for some case reports.
If required, ethics committee reports or an equivalent
official document will be requested from the author(s).
For manuscripts concerning experimental research
on humans, a statement should be included that shows
that written informed consent of patients and
volunteers was obtained following a detailed
explanation of the procedures that they may undergo.
For studies carried out on animals, the measures taken
to prevent pain and suffering of the animals should
be stated clearly. Information on patient consent, the
name of the ethics committee, and the ethics
committee approval number should also be stated in
the Materials and Methods section of the manuscript.
It is the author(s)’ responsibility to carefully protect
the patients’ anonymity. For photographs that may
reveal the identity of the patients, signed releases of
the patient or of their legal representative should be
enclosed.

All submissions are screened by a similarity detection
software (iThenticate by CrossCheck).

In the event of alleged or suspected research
misconduct, e.g., plagiarism, citation manipulation,
and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE
guidelines.

Each individual listed as an author should fulfill the
authorship criteria recommended by the International
Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends
that authorship be based on the following 4 criteria:

1. Substantial contributions to the conception or
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design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND

2. Drafting the work or revising it critically for
important intellectual content; AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the
work in ensuring that questions related to the
accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the
work he/she has done, an author should be able to
identify which co-authors are responsible for specific
other parts of the work. In addition, authors should
have confidence in the integrity of the contributions of
their co-authors.

All those designated as authors should meet all four
criteria for authorship, and all who meet the four
criteria should be identified as authors. Those who do
not meet all four criteria should be acknowledged in
the title page of the manuscript.

The Editorial Board of the journal handles all appeal
and complaint cases within the scope of COPE
guidelines. In such cases, authors should get in direct
contact with the editorial office regarding their appeals
and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved
internally. The Editor in Chief is the final authority in
the decision-making process for all appeals and
complaints.

Journal of Advanced Research in Health Sciences
requires each submission to be accompanied by a
Copyright Agreement Form (available for download
at https://dergipark.org.tr/en/pub/sabiad). When
using previously published content, including figures,
tables, or any other material in both print and
electronic formats, authors must obtain permission
from the copyright holder. Legal, financial and
criminal liabilities in this regard belong to the
author(s).

Statements or opinions expressed in the manuscripts
published in Journal of Advanced Research in Health
Sciences reflect the views of the author(s) and not the
opinions of the editors, the editorial board, or the
publisher; the editors, the editorial board, and the
publisher disclaim any responsibility or liability for
such materials. The final responsibility in regard to
the published content rests with the authors.

Publication Policy

The journal is committed to upholding the highest
standards of publication ethics and pays regard to
Principles of Transparency and Best Practice in
Scholarly Publishing published by the Committee on
Publication Ethics (COPE), the Directory of Open
Access Journals (DOAJ), the Open Access Scholarly
Publishers Association (OASPA), and the World
Association of Medical Editors (WAME) on https://
publicationethics.org/resources/guidelines-new/
principles-transparency-and-best-practice-scholarly-
publishing

The subjects covered in the manuscripts submitted to
the Journal for publication must be in accordance with
the aim and scope of the Journal. Only those
manuscripts approved by every individual author and
that were not published before in or sent to another
journal, are accepted for evaluation.

Changing the name of an author (omission, addition
or order) in papers submitted to the Journal requires
written permission of all declared authors.

Plagiarism, duplication, fraud authorship/denied
authorship, research/data fabrication, salami slicing/
salami publication, breaching of copyrights, prevailing
conflict of interest are unethical behaviors. All
manuscripts not in accordance with the accepted
ethical standards will be removed from the publication.
This also contains any possible malpractice discovered
after the publication.

Plagiarism

Submitted manuscripts that pass preliminary control
are scanned for plagiarism using iThenticate software.
If plagiarism/self-plagiarism will be found authors
will be informed. Editors may resubmit manuscript
for similarity check at any peer-review or production
stage if required. High similarity scores may lead to
rejection of a manuscript before and even after
acceptance. Depending on the type of article and the
percentage of similarity score taken from each article,
the overall similarity score is generally expected to be
less than 15 or 20%.

Double Blind Peer-Review

After plagiarism check, the eligible ones are evaluated
by the editors-in-chief for their originality,
methodology, the importance of the subject covered
and compliance with the journal scope. The editor
provides a fair double-blind peer review of the
submitted articles and hands over the papers matching
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the formal rules to at least two national/international
referees for evaluation and gives green light for
publication upon modification by the authors in

accordance with the referees’ claims.

Open Access Statement

The journal is an open access journal and all content
is freely available without charge to the user or his/
her institution. Except for commercial purposes, users
are allowed to read, download, copy, print, search, or
link to the full texts of the articles in this journal
without asking prior permission from the publisher
or the author. This is in accordance with the BOAI
definition of open access.

The open access articles in the journal are licensed
under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0)
license. (https://creativecommons.org/licenses/by-
nc/4.0/deed.en )

Copyright Notice

Authors publishing with the journal retain the
copyright to their work licensed under the Creative
Commons Attribution-NonCommercial 4.0
International license (CC BY-NC 4.0) (https://
creativecommons.org/licenses/by-nc/4.0/ ) which
permits unrestricted, non-commercial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

Manuscript Preparation

The manuscripts should be prepared in accordance
with ICMJE-Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work
in Medical Journals (updated in December 2015 -
http://www.icmje.org/icmje-recommendations.pdf).
Author(s) are required to prepare manuscripts in
accordance with the CONSORT guidelines for
randomized research studies, STROBE guidelines for
observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis,
ARRIVE guidelines for experimental animal studjies,
and TREND guidelines for non-randomized public
behavior.

Manuscripts can only be submitted through the
journal’s online manuscript submission and evaluation
system, available at https://dergipark.org.tr/tr/pub/
sabiad Manuscripts submitted via any other medium
will not be evaluated.

Manuscripts submitted to the journal will first go
through a technical evaluation process where the

editorial office staff will ensure that the manuscript
has been prepared and submitted in accordance with
the journal’s guidelines. Submissions that do not
conform to the journal’s guidelines will be returned
to the submitting author with technical correction
requests.

Author(s) are required to submit the following:
« Copyright Agreement Form,

Title page: A separate title page should be submitted
with all submissions and this page should include:

o The full title of the manuscript as well as a short title
(running head) of no more than 50 characters,

« Name(s), affiliations, highest academic degree(s) and
ORCID ID(s) of the author(s),

o Grant information and detailed information on the
other sources of support,

« Name, address, telephone (including the mobile
phone number) and fax numbers, and email address
of the corresponding author,

o Acknowledgment of the individuals who contributed
to the preparation of the manuscript but who do not
fulfil the authorship criteria.

Abstract: A Turkish and an English abstract should
be submitted with all submissions except for Letters
to the Editor. Submitting a Turkish abstract is not
compulsory for international authors. The abstract of
Original Articles should be structured with
subheadings (Objective, Materials and Methods,
Results, and Conclusion). Abstracts of Case Reports
and Reviews should be unstructured. Please check
Table 1 below for word count specifications.

Keywords: Each submission must be accompanied
by a minimum of three to a maximum of six keywords
for subject indexing at the end of the abstract. The
keywords should be listed in full without abbreviations.
The keywords should be selected from the National
Library of Medicine, Medical Subject Headings
database (http://www.nlm.nih.gov/mesh/MBrowser.
html).

Manuscript Types

Original Articles: This is the most important type of
article since it provides new information based on
original research. The main text of original articles
should be structured with Introduction, Material and
Method, Results, Discussion, and Conclusion
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Table 1: Limitations for each manuscript type

Type of Word Abstract word Reference Table limit Figure limit
manuscript limit limit limit

Original Article 3500 250 (Structured) 50 6 7 or total of 15 images
Invited Review 5000 250 50 6 10 or total of 20 images
Article

Case Report 1000 200 15 No tables 10 or total of 20 images
Technical Note 1500 No abstract 15 No tables 10 or total of 20 images
Letter to the Editor 500 No abstract 5 No tables No media

subheadings. Please check Table 1 for the limitations
for Original Articles.

Statistical analysis to support conclusions is usually
necessary. Statistical analyses must be conducted in
accordance with international statistical reporting
standards (Altman DG, Gore SM, Gardner MJ, Pocock
SJ. Statistical guidelines for contributors to medical
journals. Br Med ] 1983: 7; 1489-93). Information on
statistical analyses should be provided with a separate
subheading under the Materials and Methods section
and the statistical software that was used during the
process must be specified.

Units should be prepared in accordance with the
International System of Units (SI).

Editorial Comments: Editorial comments aim to
provide a brief critical commentary by reviewers with
expertise or with high reputation in the topic of the
research article published in the journal. Authors are
selected and invited by the journal to provide such
comments. Abstract, Keywords, and Tables, Figures,
Images, and other media are not included.

Invited Review Articles: Reviews prepared by authors
who have extensive knowledge on a particular field
and whose scientific background has been translated
into a high volume of publications with a high citation
potential are welcomed. These authors may even be
invited by the journal. Reviews should describe,
discuss, and evaluate the current level of knowledge of
a topic in clinical practice and should guide future
studies. The main text should contain Introduction,
Clinical and Research Consequences, and Conclusion
sections. Please check Table 1 for the limitations for
Review Articles.

Case Reports: There is limited space for case reports
in the journal and reports on rare cases or conditions
that constitute challenges in diagnosis and treatment,

those offering new therapies or revealing knowledge
not included in the literature, and interesting and
educative case reports are accepted for publication.
The text should include Introduction, Case
Presentation, Discussion, and Conclusion
subheadings. Please check Table 1 for the limitations
for Case Reports.

Letters to the Editor: This type of manuscript
discusses important parts, overlooked aspects, or
lacking parts of a previously published article. Articles
on subjects within the scope of the journal that might
attract the readers’ attention, particularly educative
cases, may also be submitted in the form of a “Letter
to the Editor” Readers can also present their comments
on the published manuscripts in the form of a “Letter
to the Editor” Abstract, Keywords, and Tables, Figures,
Images, and other media should not be included. The
text should be unstructured. The manuscript that is
being commented on must be properly cited within
this manuscript.

Tables should be included in the main document,
presented after the reference list, and they should be
numbered consecutively in the order they are referred
to within the main text. A descriptive title must be
placed above the tables. Abbreviations used in the
tables should be defined below the tables by footnotes
(even if they are defined within the main text). Tables
should be created using the “insert table” command
of the word processing software and they should be
arranged clearly to provide easy reading. Data
presented in the tables should not be a repetition of
the data presented within the main text but should be
supporting the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be
submitted as separate files (in TIFF or JPEG format)
through the submission system. The files should not
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be embedded in a Word document or the main
document. When there are figure subunits, the
subunits should not be merged to form a single image.
Each subunit should be submitted separately through
the submission system. Images should not be labeled
(a, b, ¢, etc.) to indicate figure subunits. Thick and thin
arrows, arrowheads, stars, asterisks, and similar marks
can be used on the images to support figure legends.
Like the rest of the submission, the figures too should
be blind. Any information within the images that may
indicate an individual or institution should be blinded.
The minimum resolution of each submitted figure
should be 300 DPI. To prevent delays in the evaluation
process, all submitted figures should be clear in
resolution and large in size (minimum dimensions:
100 x 100 mm). Figure legends should be listed at the
end of the main document.

Allacronyms and abbreviations used in the manuscript
should be defined at first use, both in the abstract and
in the main text. The abbreviation should be provided
in parentheses following the definition.

When a drug, product, hardware, or software program
is mentioned within the main text, product
information, including the name of the product, the
producer of the product, and city and the country of
the company (including the state if in USA), should
be provided in parentheses in the following format:
“Discovery St PET/CT scanner (General Electric,
Milwaukee, WI, USA)”

All references, tables, and figures should be referred
to within the main text, and they should be numbered
consecutively in the order they are referred to within
the main text.

Limitations, drawbacks, and the shortcomings of
original articles should be mentioned in the Discussion
section before the conclusion paragraph.

Revisions

When submitting a revised version of a paper, the
author(s) must submit a detailed “Response to the
reviewers” that states point by point how each issue
raised by the reviewers has been covered and where
it can be found (each reviewer’s comment, followed
by the author’s reply and line numbers where the
changes have been made) as well as an annotated copy
of the main document. Revised manuscripts must be
submitted within 30 days from the date of the decision
letter. If the revised version of the manuscript is not
submitted within the allocated time, the revision
option may be canceled. If the submitting author(s)

believe that additional time is required, they should
request this extension before the initial 30-day period
is over.

Accepted manuscripts are copy-edited for grammar,
punctuation, and format. Once the publication process
of a manuscript is completed, it is published online
on the journal’s webpage as an ahead-of-print
publication before it is included in its scheduled issue.
A PDF proof of the accepted manuscript is sent to the
corresponding author(s) and their publication
approval is requested within 2 days of their receipt of
the proof.
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