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Abstract

Intoxication is still the major cause of morbidity and mortality worldwide. Despite the growing number of global studies about
intoxication, comprehensive bibliometric studies are not available in the literature. This study aims to analyze scientific articles
about intoxication/poisoning and to evaluate this subject matter from a holistic point of view. Studies about intoxication that were
published in the years between 1975 and 2020 were downloaded from the Web of Science (WoS) database and analyzed by bibli-
ometric methods. Spearman’s correlation coefficient was used for correlation analyses. Regression analysis was used to estimate
publication trends in the coming years. A total of 32,320 publications about medical research were obtained. Of these publications,
17,508 (54%) were articles. A non-linear growth trend was observed for the number of intoxication articles that have been publis-
hed in recent years. The most active three institutions were the University of California San Francisco (137), Harvard University
(133), and Oxford University (96). Clinical Toxicology was the journal that has published the highest number of articles (683).
The most active author was Michael Eddleston (92). The most common subject matters were carbon monoxide, suicide, overdose,
organophosphates, toxicology, alcohol, pesticides, epidemiology, children, paraquat, and lead poisoning. In this comprehensive
bibliometric study about intoxication, which is a subject matter studied with a growing trend in the literature, we have presented a
summary of 17,508 articles. This study can be a beneficial resource for clinicians and scientists by presenting global outputs about
intoxication and future prospects and novel subject matters for research
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Intoksikasyon tiim diinyada morbidite ve mortalitenin nemli bir nedeni olmaya devam etmektedir. Her gegen giin global aras-
tirma sayisi artan intoksikasyon konusunda literatiirde halen kapsaml bir bibliyometrik ¢alisma bulunmamaktadir. Bu ¢alisma-
da intoksikasyon/poisoning konusunda yayinlanan bilimsel makaleleri analiz ederek konunun biitiinsel olarak degerlendirilmesi
amaglanmistir. Intoksikasyon konusunda 1975-2020 yillar1 arasinda yayinlanmis galismalar Web of Science (Wo$) veritabanindan
indirilerek istatistiksel ve bibliyometrik yontemler kullanilarak analiz edildi. Korelasyon aragtirmalari igin Spearman korelasyon
katsayis1 kullanildi. Gelecek yillardaki yayin trendini tahmin etmek igin regresyon analizi kullanildi. Tip arastirma alanlarinda ya-
yinlanan toplam 32320 yayin elde edildi. Bu yayinlarin 17508 (54%)’i article idi. Intoxication konusunda iiretilen makalelerin son
yillarda dogrusal olmayan bir trend ile arttig1 goriildi. Literatiire en fazla katki yapan ilk 5 iilke United States (4285), France (1221),
United Kingdom (1350), Germany (1247), ve Japan (800) idi. En aktif ilk 3 kurum University of California San Francisco (137),
Harvard University (133), ve University Oxford (96) idi. En fazla makale yayinlayan dergi Clinical Toxicology (683) idi. En aktif
yazar Michael Eddleston (92) idi. En fazla ¢aligilan konular carbon monoxide, suicide, overdose, organophosphate, toxicology,
alcohol, pesticide, epidemiology, children, paraquat ve lead poisoning idi. Literatiirde her gegen giin makale sayisinda artis trendi
olan intoxication konusunda yaptigimiz bu kapsamli bibliyometrik ¢alismada 17508 makalenin bir 6zet bilgisi sunuldu. Bu makale
intoxication konusundaki global ¢iktilari, aragtirmalarin gelecekteki ilerlemesi ve yeni aragtirma fikirleri hakkinda klinisyenler ve
bilim adamlarina faydali bir kaynak olabilir.

Anahtar Kelimeler: Intoksikasyon; zehirlenme; bibliyometrik analiz; alint1 analizi; trend topik
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Bibliometric Analysis of Intoxication

1. Introduction

Damage caused by toxic substances that
disrupt the vital functions of organisms upon
their entry into the body is called intoxication.
Intoxication or poisoning occurs when a
hazardous substance that may cause illness or
death (poison) is ingested, breathed, or
touched by a person or when injected into a
person (1). Common causes of intoxication
include drugs, foods, fungi, corrosive
substances,  carbon = monoxide  (CO),
insecticides, animal stings, alcohol (methanol
and ethanol), gases, vapors, narcotics (heroin,
etc.), stimulants (amphetamine, etc.), and
volatiles (thinner, etc.) (2). Intoxication is the
leading cause of unintentional injury-related
deaths, emergency room visits, and
hospitalizations (3). When treatment protocols
per intoxication type are well implemented in
emergency departments, relevant clinics, and
intensive care units; mortality rates are
reduced through timely and necessary
interventions (4).

According to the 2019 Annual Report (37th
Annual Report) of the American Association
of Poison Control Centers (AAPCC;
http://www.aapcc.org) based on the National
Poison Data System (NPDS) receiving input
from 55 poison control centers, human
exposure cases leading to intoxication
increased by 2.30% in 2019 compared to the
figure in 2018 in the USA. The report noted
that human exposures with less serious
consequences have decreased by 2.08% per
year since 2008, while exposures with more
serious consequences (major or fatal) have
increased by 4.61% per year since 2000. It has
been reported that the first five classes of
substances most frequently involved in all
human exposures in 2019 were analgesics
(11.0%), household cleaning substances
(7.13%), cosmetics/personal care products
(6.16%), antidepressants (5.32%), and
sedatives/hypnotics/antipsychotics  (5.21%).
Over the past 10 years, antidepressant
exposures constituted the category showing
the fastest increase with 1,957 cases with
more severe consequences per year (3.90%
per year). The five most common exposures in
S5-year-old and younger children were
cosmetics/personal care products (11.4%),
household cleaning substances (10.5%),

analgesics (8.97%),
bodies/toys/miscellancous  (7.17%), and
dietary supplements/herbals/homeopathics
(5.06%) (5).

foreign

Bibliometric analyzes are methods used to
statistically analyze scientific publications,
primarily articles (6-7). In parallel with the
increasing number of publications in medicine
in the literature, studies based on bibliometric
analyzes have been conducted on many
important subject matters in recent years (6-
11). Bibliometric analyzes help to find out the
most researched trending topics, the most
cited impactful studies on a topic, and the
most active authors, institutions, journals, and
countries. Furthermore, international
collaborations between authors, institutions,
journals, and countries can be revealed by
bibliometric analyzes (8-11). Bibliometric
studies not only provide summary information
about thousands of studies on a subject matter
in the literature but also provide researchers
with new ideas to study through a
comprehensive list of past topics and current
trends (10,11).

Poisoning has been one of the major health
problems throughout history. Intoxication is
an important global public health problem
with unintentional and deliberate exposures
continuing to be a major cause of morbidity
and mortality worldwide (12). Despite the
increasing number of global studies,
comprehensive bibliometric studies about
intoxication are not available in the literature
today. In this study, it is aimed to summarize
and interpret the subject matter of intoxication
holistically by analyzing scientific articles
about intoxication/poisoning published in the
years between 1975 and 2020 by using
statistical and bibliometric methods. This
way, it was aimed to reveal trending subject
matters, to identify the most influential
studies, countries, journals, and institutions,
and to find out collaborations between
countries.
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2. Material and Methods
Search Strategy

The Web of Science (WoS) database by
Clarivate Analytics was used to perform the
literature search. “Poisoning” and
“intoxication” were the keywords for the
literature search on WoS. The search was
performed only in the “title” section of
studies. Through this searching strategy, we
obtained all publications that contained the
words "poisoning” and "intoxication" in the
title and that were published in the period
between the years 1975 and 2020. All of the
obtained publications were downloaded from
the WoS database (access date: 01 March
2021). In order to allow researchers to obtain
similar publications, the repeatability codes
used in this study are offered as follows
(search findings can be different on different
access dates): “You searched for: title:
(poisoning) or title: (intoxication) Timespan:
1975-2020. Indexes: SCI-Expanded, SSCI,
A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-
SSH, ESCIL” Studies that were indexed in
research fields not relevant to medicine
(Ecology, Substance abuse, Environmental
sciences, Zoology, Electrochemistry, Energy

Fuels, Plant sciences, Law, Economics,
Fisheries, and Agronomy et al.) were
excluded from this study.

Statistical Methods

VOSviewer  (Version  1.6.15, Leiden
University's Center for Science and

Technology Studies) package software was
used for bibliometric analyzes and network
visualizations (13). The website,
https://app.datawrapper.de, was used for
drawing the world map. Statistical analyzes
were performed using the SPSS (Version
22.0, SPSS Inc., Chicago, IL, USA) package
software. The normality of the data
distribution was tested with the Shapiro-Wilk
test. In order to determine the factors affecting
the productivity about publishing academic
publications about intoxication, worldwide
data were obtained from the World Bank
about the number of articles and about some
economic development indicators of countries
including the Gross Domestic Product (GDP),
the Gross Domestic Product per capita (GDP

per capita), and the Human Development
Index (HDI) (14). Correlations were tested by
Spearman’s correlation coefficient according
to the distribution pattern of the data. Linear
and non-linear regression analyses were used
to estimate the number of publications in the
coming years. The R’-value was used to
compare the success of regression models. A
p-value of <0.05 was accepted as the limit of
statistical significance.

3. Results
General Features of the Literature

The literature search revealed a total of 46,592
publications about intoxication published in
the WoS database in the period between the
years 1975 and 2020. After excluding
publications in research fields irrelevant to
medicine, a total of 32,320 publications
remained. Of these publications; 17,508
(54.17%) were articles, 6,944 (21.48%) were
scientific meeting abstracts, 3,674 (11.37%)
were letters, 1,169 (3.6%) were reviews, and
791 (2.4%) were proceedings papers. The
remaining ones were categorized as others
with the following types of publications
including editorial materials, notes, book
reviews, book chapters, corrections, news

items, early access articles, reprints,
discussions, corrections-additions,  books,
bibliographies, and biographical items.

Bibliometric analyses were conducted on
17,508 articles out of a total of 32,320
publications.

Of these articles, 86.1% (n=15,069) were in
English. The remaining ones (13.9%) were
written in French (755), German (748),
Russian (412), Spanish (277), Portuguese
(70), Turkish (63), Italian (27), Polish (16),
Japanese (11), Korean (9), Czech (8), Chinese
(7), Ukrainian (6), Norwegian (5), Serbian (5),
Slovenian (5), Afrikaans (3), Croatian (3),
Dutch (2), Hungarian (2), Icelandic (2),
Indonesian (2), and Lithuanian (1).

Trajectory of Publishing Trends and

Estimations for the Future

The distribution of articles by year is shown in
Figure 1. The linear and non-linear (quadratic
model) regression analysis results used to
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estimate the number of articles in 2021 and
beyond are shown in Figure 1.a and Figure
1.b. The quadratic model was the one that best
fitted the model amongst all non-linear curves
(quadratic: R’=89.2%). Furthermore, the fit of
the quadratic model to the real data was better
compared to the linear model (linear:
R’=47.3%). Based on the results of the linear

regression analysis, we estimated that 692
(CI%: 602-782) articles would be published in
2021 and 729 (CI%: 420-1038) articles would
be published in 2025 (Figure 1.a). Based on
the results of the nonlinear regression
analysis, we estimated that 789 articles would
be published in 2021 and 952 articles would
be published in 2025 (Figure 1.b).
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Figure 1. a. Linear regression model with the number of the published articles on intoxication by years and the
estimation of the number of articles that can be published in the future b. Non-Linear regression model (quadratic

curve)
Research Areas

The first 20 fields about intoxication research
(fields, in which 200 or more articles were
published) were Toxicology (3605, 20.6%),
General Internal Medicine (2872, 16.4%),
Pharmacology and Pharmacy (1981, 11.3%),
Public Environmental Occupational Health
(1192, 6.81%), Emergency Medicine (1135,
6.48%), Pediatrics (973, 5.55%), Forensic
Medicine (907, 5.18%), Neuroscience (763,
4.35%), Experimental Medical Research (691,
3.94%), Clinical Neurology (690, 3.94%),
Biochemistry and Molecular Biology (665,
3.79%), Psychiatry (647, 3.69%), Pathology
(446, 2.54%), Critical Care Medicine (434,
2.47%), Urology and Nephrology (312,
1.78%), Surgery (271, 1.548%),
Anesthesiology (250, 1.42%), Cardiac and
Cardiovascular Systems (210, 1.19%), Cell
Biology (205, 1.17%), and Infectious Diseases
(202, 1.15%).

Active Authors

The top 10 authors, who produced the highest
number of articles about intoxication (more
than 50 articles) were Eddleston M (n=92),
Buckley NA (n=82), Jacobsen D (n=59),
Worek F (n=59), Dawson AH (n=56),
Forrester MB (n=56), Garnier R (n=56),
Kassa J (n=55), Thiermann H (n=53), and
Hawton K (n=51) respectively.

Active Institutions

The top most active 15 universities with the
highest numbers of publications about
intoxication (producing 80 or more articles)
were the University of California San
Francisco (137), Harvard University (133),
University Oxford (96), University Colorado
(95), the University of California San Diego
(93), Hopital Fernand-Widal (92), Shahid
Beheshti University of Medical Sciences (90),
University of Copenhagen (88), Newcastle
University (88), University of Helsinki (86),
University of Pittsburgh (86), University of
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Washington (84), University of Maryland
(81), National Yang-Ming University (80),
and University of Oslo (79).

Active Journals

A total of 17,508 articles about intoxication
were published in 3,034 different journals.
The first 55 most active journals that have
published 40 or more articles, the number of

articles published by the journals, the total
number of citations received by the journals,
and the average number of citations per article
in the journals are presented in Table 1. The
citation network visualization map presented
in Figure 2 shows the increase in efficiency
(in a spectrum from blue to red) based on the
average number of citations per year received
by respective journals, which are presented in
Table 1.

Table 1. The top 55 most active journals that have published 40 or more articles on intoxication

Journals RC C AC Journals RC C AC

Clinical Toxicology 683 10481 15.3 Intensive Care Medicine 59 1282 21.7

Journal of Toxicology-Clinical 410 9024 22.0 Hong Kong Journal of Emergency 58 128 2.2

Toxicology Medicine

Human & Experimental 401 6604 16.5 Postgraduate Medical Journal 57 796 14.0

Toxicology

Forensic Science International 303 5409 17.9 Archives de Pediatrie 56 226 4.0

American Journal of Emergency 234 6525 27.9 Schweizerische Medizinische 56 375 6.7

Medicine Wochenschrift

Toxicon 232 7908 34.1 Journal of Forensic and Legal 53 596 11.2
Medicine

Journal of Forensic Sciences 170 2333 13.7 Lancet 51 4445 87.2

Annals of Emergency Medicine 168 5510 32.8 South African Medical Journal 50 635 12.7

Bulletin of Experimental Biology 142 119 0.8 Southern Medical Journal 49 726 14.8

and Medicine

Toxicology 126 4571 36.3 Annales Francaises D Anesthesie et 48 282 5.9
de Reanimation

Toxicology Letters 124 2266 18.3 Farmakologiya I Toksikologiya 48 28 0.6

Archives of Toxicology 117 2485 21.2 Voprosy Meditsinskoi Khimii 48 44 0.9

Journal of Emergency Medicine 109 1254 11.5 Toxicologie Analytique et Clinique 47 61 1.3

Human Toxicology 108 2321 21.5 Clinical Pediatrics 46 439 9.5

Pediatrics 107 3390 31.7 American Journal of Industrial 45 1165 25.9
Medicine

Journal de Toxicologie Clinique 103 278 2.7 European Journal of Pediatrics 45 592 13.2

et Experimentale

Pediatric Emergency Care 103 985 9.6 Chemico-Biological Interactions 44 1180 26.8

Neurotoxicology 100 2295 23.0 Western Journal of Medicine 44 933 21.2

Deutsche Medizinische 92 559 6.1 Acta Clinica Belgica 43 173 4.0

Wochenschrift

Toxicology and Applied 92 2835 30.8 Emergency Medicine Journal 43 742 17.3

Pharmacology

American Journal of Forensic 90 821 9.1 Vrachebnoe Delo 43 11 0.3

Medicine and Pathology

Basic & Clinical Pharmacology & 90 953 10.6 Journal of Medical Toxicology 42 250 6.0

Toxicology

British Medical Journal 80 2384 29.8 Medicina Clinica 42 156 3.7

Medical Journal of Australia 77 2001 26.0 Presse Medicale 42 385 9.2

International Journal of Legal 73 894 12.2 Journal of Biological Chemistry 40 2192 54.8

Medicine

Medicine 68 392 5.8 Psychopharmacology 40 1022 25.6

Journal of Applied Toxicology 66 880 13.3 Zeitschrift fur Rechtsmedizin- 40 177 4.4
Journal of Legal Medicine

Critical Care Medicine 62 1723 27.8

RC: Record Count, C: Number of Citation, AC: Average Citation Per Document
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Figure 2. Network visualization map for the citation analysis of active journals that have published articles about
intoxication. Footnote: A large circle shows that the number of articles is high (For example, Clinical Toxicology has
the largest circle size, which indicates that the majority of the articles have been published in this journal). The
number of citations increases as the color changes from blue to red (blue-green-yellow-red). For example, the
following journals including Lancet, Journal of Biological Chemistry, Toxicology, Toxicon, Annals of Emergency
Medicine, Paediatrics, Toxicology and Applied Pharmacology, British Medical Journal, American Journal of
Emergency Medicine, and Critical Care Medicine are shown in red color because they received the majority of

citations per article.

The indicator for the interpretation of colors is given at the bottom right.

Global productivity and performances of the
countries

The distribution of the articles by country is
shown in Figure 3. The top 20 most
productive countries based on the number of
articles were United States (4,285), France
(1,221), United Kingdom (1,350), Germany
(1,247), Japan (800), Turkey (742), China
(733), India (588), Australia (530), Canada
(484), Italy (447), Spain (423), Taiwan (357),
South Korea (347), Iran (307), Sweden (289),
Brazil (285), Belgium (283), Switzerland
(269), and Netherlands (246) respectively

(Figure 3). There were 170 countries that
produced publications about intoxication. The
international collaboration network
visualization map of 65 countries, which
included those countries that produced 20
articles and attended international
collaborations, is presented in Figure 4. A
statistically positive and highly significant
correlation was found between the number of
articles about intoxication per country and the
following parameters including GDP, GDP
per capita, and HDI of the respective country
(r=0.763, p<0.001; r=0.707, p<0.001, r=0.703,
p<0.001, respectively).

4285
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Figure 3. a. World map showing the distribution of

articles about intoxication by the country. Footnote: The

indicator is given at the top left. Darker colors indicate higher numbers of articles produced by respective countries.

b. Top 20 countries publishing the highest number of arti
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Figure 4. Network visualization map showing internati

cles.
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uuuuuuuuu

e

onal collaborations about the subject matter of intoxication

across countries. Footnote: The size of the circle is directly proportional to the increasing number of articles. The
thickness of the lines indicates the strength of the relationship. The colors indicate different clusters. b. Density map

showing international collaborations about the subject

matter of intoxication. Footnote: Increasing international

collaboration efforts are denoted by the changing color in the spectrum from blue to red (blue-green-yellow-red)

Citation Analysis

Among the 17,508 articles published during
the 1975-2020 period, the first 20 articles with

Table 2. Top 20 most cited articles on intoxication

the highest number of citations are presented
in Table 2. In the last column of Table 2, the
average number of citations per article per
year is presented.

according to total number of citations

No Article Author Journal PY TC AC

1 Aquaporin-4 deletion in mice reduces brain Manley GT. et Nature Medicine 2000 1089 49.5
edema after acute water intoxication and al.
ischemic stroke

2 Mechanism of antitumor drug-action - Nelson EM. et  Proceedings of the 1984 690 18.16
poisoning of mammalian DNA topoisomerase-  al. National Academy of
II on DNA by 4'-(9-acridinylamino)- Sciences of the United
methanesulfon-meta-anisidide States of America-

Biological Sciences

3 Fatal microcystin intoxication in haemodialysis  Pouria S. etal.  Lancet 1998 535 22.29
unit in Caruaru, Brazil

4 Hyperbaric oxygen for acute carbon monoxide =~ Weaver LK. New England Journal 2002 525 26.25
poisoning et al. of Medicine

5 Biomarkers of oxidative stress study II. Are Kadiiska MB.  Free Radical Biology 2005 507 29.82
oxidation products of lipids, proteins, and et al. and Medicine
DNA markers of CCI4 poisoning?

6 Human intoxication by microcystins during Azevedo Toxicology 2002 483 24.15
renal dialysis treatment in Caruaru-Brazil SMFO. et al.

7 Poisoning severity score. Grading of acute Persson HE. Journal of 1998 472 19.67
poisoning et al. Toxicology-Clinical

Toxicology

8 Codeine intoxication associated with ultrarapid ~ Gasche Y. et New England Journal 2004 430 23.89
CYP2D6 metabolism al. of Medicine

9 Involvement of nucleic-acid synthesis in cell Darpa P. etal.  Cancer Research 1990 426 13.31
killing mechanisms of topoisomerase poisons

10  Aluminum poisoning - dialysis Wills MR. et Lancet 1983 425 10.9
encephalopathy, osteomalacia, and anemia al.

11  Neurologic sequelae of domoic acid Teitelbaum New England Journal 1990 409 12.78
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intoxication due to the ingestion of JS. et al. of Medicine
contaminated mussels

12 Choosing area based socioeconomic measures Krieger N. et Journal of 2003 403 21.21
to monitor social inequalities in low birth al. Epidemiology and
weight and childhood lead poisoning: The Community Health
Public Health Disparities Geocoding Project
(US)

13  Carbon monoxide intoxication: An updated Prockop LD. Journal of the 2007 394 26.27
review et al. Neurological Sciences

14  Carbon monoxide poisoning Weaver LK. New England Journal 2009 383 29.46

of Medicine

15 2004 Annual report of the american association ~ Watson WA. American Journal of 2005 370 21.76
of poison control centers toxic exposure et al. Emergency Medicine
surveillance system

16  Chronic central-nervous-system effects of Rosenstock L. Lancet 1991 355 11.45
acute organophosphate pesticide intoxication et al.

17  Delayed neurologic sequelae in carbon- Choi IS Archives of 1983 354 9.08
monoxide intoxication Neurology

18 2003 Annual report of the american association ~ Watson WA. American Journal of 2004 353 19.61
of poison control centers toxic exposure et al. Emergency Medicine
surveillance system

19  Ethanol intoxication in Drosophila: Genetic Moore MS. et  Cell 1998 350 14.58
and pharmacological evidence for regulation al.
by the cAMP signaling pathway

20  European Resuscitation Council Guidelines for ~ Soar J. et al. Resuscitation 2010 349 29.08
Resuscitation 2010 Section 8. Cardiac arrest in
special circumstances Electrolyte
abnormalities, poisoning, drowning, accidental
hypothermia, hyperthermia, asthma,
anaphylaxis, cardiac surgery, trauma,
pregnancy, electrocution

PY: Publication year, TC: Total citation, AC: Average citations per year

Co-citation Analysis Trend research topics

A total of 254,281 publications were cited in In the 17,508 articles published on

the references section of the 17,508 articles
included in the analysis. Out of these articles,
the top 7 studies that received the highest
number of co-citations (more than 150
citations) were performed by Lowry (1951)
[Number of co-citations (NC): 275], Persson
(1998) (NC: 235), Ellman (1961) (NC: 223),
Ernst (1998) (NC: 176), Weaver (2002) (NC:
171), Eddleston (2000) (NC: 163), and
Weaver (2009) (NC: 154), respectively (2, 15-
20).

Table 3. Top 123 most used keywords on intoxication

intoxication, 18,336 different keywords were
used. Of these, 123 were the most commonly
used keywords and they were used in at least
30 different articles. These keywords and the
numbers of use are listed in Table 3. The
cluster network visualization map of these
keywords is shown in Figure 5. The trend
visualization network map created to identify
trend topics is shown in Figure 6.a and the
citation network visualization map is shown in
Figure 6.b.

Keywords NU Keywords NU Keywords NU Keywords NU
poisoning (s) 1676 seizure (s) 82  hepatotoxicity 47  fatal intoxication 35
intoxication 712 acetylcholinesterase 81 mercury 46  cholinesterase 34
carbon monoxide 255  neurotoxicity 79  cyanide 45  colchicine 34
suicide 254 poison center 79  lipid peroxidation 45  GC-MS 34
overdose 223 soman 76  human 44  HI-6 34
carbon monoxide 222  forensic toxicology =~ 74  pharmacokinetics 44 methanol 34
poisoning intoxication
organophosphate 212 acetaminophen 72 acute intoxication 43  pesticide poisoning 34
O)
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toxicology 206  mushroom 72 oximes 43 renal failure 34
poisoning
toxicity 200  treatment 71  aluminum phosphide 42  emergency 33
medicine
alcohol 197  adolescent (s) 70  brain 42  HPLC 33
pesticide (s) 186  ethylene glycol 69  mice 42 hyperbaric oxygen 33
therapy
epidemiology 178  nerve agent (s) 69  magnetic resonance 41 organophosphorus 33
imaging compounds
rat (s) 171  self-poisoning 69  pregnancy 41  sarin 33
children 166  outcome 68  acute kidney injury 39  urine 33
paraquat 160  rhabdomyolysis 67  cadmium 39  benzodiazepines 32
lead poisoning 145  food poisoning 66  drug abuse 39  blood 32
mortality 140  hemoperfusion 65  methanol poisoning 39  carbon monoxide 32
intoxication
ethanol 138 opioid (s) 62 risk factors 39  Iran 32
acute poisoning 137  paracetamol 61  arsenic 38  management 32
forensic science 136 prognosis 60  drugs 38  childhood 31
poison control 123 death 57  organophosphorus 38  diagnosis 31
center (s)
hemodialysis 117 liver 57  prevention 38  mitochondria 31
antidote (s) 113 metabolic acidosis 54  carboxyhemoglobin 37  n-acetylcysteine 31
oxidative stress 110  autopsy 53 lactate 37  surveillance 31
emergency 99 public health 52 pralidoxime 37  carbamate 30
department
child 97 fatal poisoning 50  water intoxication 37  fomepizole 30
lead 97 acute renal failure 48  forensic pathology 36 herbicide 30
methanol 92 apoptosis 48  hyperbaric oxygen 36  infant 30
alcohol 91 coma 48  LC-MS/MS 36  mass spectrometry 30
intoxication
organophosphate 84 lithium 48  paraquat poisoning 36 methadone 30
poisoning
atropine 82 poison 48  drug overdose 35
NU: Number of uses
D o
S vosviewer

Figure 5. Network visualization map of the cluster analysis of the most commonly used keywords in intoxication
research. Footnote: Colors show clustering. Keywords in the same cluster are shown in the same color.
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Figure 6. a. Trend network visualization map for the distribution of the most frequently used keywords in
intoxication research by years. Footnote: Indicator shows current publications from blue to red (blue-green-yellow-
red). b. Network visualization map of the most frequently cited topics about intoxication Footnote: The number of

citations increases in the spectrum from blue to red.
4. Discussion

Our study results have shown an increasing
trend in the availability of articles about
intoxication over the past years. Until the year
2014 so far (1980-2014), 381 articles were
published on average. The number of articles
has started to show a trend for a gradual
increase since the year 2015 and reached an
average of 695 articles per year in recent years
(2015-2020). The highest number of
published articles belongs to the year 2019
(716 articles). The results of the regression
analysis lead to the suggestion that the
increasing trend in the number of articles will
continue.

The journals that published the highest
numbers of articles about intoxication were

Clinical Toxicology, Journal of Toxicology-
Clinical Toxicology, Human & Experimental
Toxicology, Forensic Science International,
American Journal of Emergency Medicine,
Toxicon, Journal of Forensic Sciences, and
Annals of Emergency Medicine in decreasing
order of frequency. We may suggest that
authors wishing to publish articles about
intoxication should consider these journals in
the first place. Based on the average number
of citations per article, the citation analysis of
the journals showed the most effective
journals, which were listed as Lancet, Journal
of  Biological Chemistry, Toxicology,
Toxicon, Annals of Emergency Medicine,
Paediatrics, Toxicology and  Applied
Pharmacology, British Medical Journal,
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American Journal of Emergency Medicine,
Critical Care Medicine, Chemico-Biological
Interactions, Medical Journal of Australia,
American Journal of Industrial Medicine, and
Psychopharmacology in decreasing order of
frequency (Figure 2). We can recommend that
researchers wishing to have their articles to be
cited more frequently should primarily
consider submitting their manuscripts to these
journals.

An examination of the distribution of
published articles by countries showed that; of
the most active 20 countries in publishing
articles about intoxication, 15 were developed
countries (United States, France, United
Kingdom, Germany, Japan, Australia,
Canada, Italy, Spain, Taiwan, South Korea,
Sweden, Brazil, Belgium, and Switzerland)
and 5 were developing countries (Turkey,
China, India, Russia, and Iran). These
developing countries were those with large
economies. A bibliometric study on many
different medical subjects in the literature
demonstrated that developed countries or
countries with great economic power were the
ones that were most active in publication
productivity. A high level of significant
correlation was reported between the
publication productivity and the economic
power of the respective country (7,9,11).
Based on the correlation levels found between
economic and developmental indicators and
the article productivity in a specific country,
we suggest that the economic scale of a
country is the primary factor affecting the
publication productivity about intoxication.
The distribution of publications on the world
map supports our findings (Figure 3).

It has been shown in the literature that
geographical neighborhood plays a role in
taking part in research through international
cooperation (9,10). When the international
cooperation of countries is examined for co-
authorship in publications about intoxication,
it is observed that cooperation most
commonly occurs among neighboring
countries. However, cooperation among not
neighboring countries is observed, too (Figure
4).

The examination of the articles based on the
total number of citations revealed that the
most cited study was the one conducted by

Manley et al., with the title "Aquaporin-4
deletion in mice reduces brain edema after
acute water intoxication and ischemic stroke",
which was published in 2000 in Nature
Medicine (21). The second most impactful
study was the one conducted by Nelson et al.
(1984) and that study was published in
Proceedings of the National Academy of
Sciences of the United States of America-
Biological  Sciences, with the title
“Mechanism of antitumor drug-action -
poisoning of mammalian DNA
topoisomerase-Il  on DNA by 4'-«(9-
acridinylamino)-methanesulfon-meta-

anisidide” (22). The third most commonly
cited study was conducted by Pouria et al.
(1998) and published in Lancet, with the title
“Fatal microcystin intoxication in
haemodialysis unit in Caruaru, Brazil” (23).
The following most impactful studies were
those conducted by Weaver et al. (2002) and
Kadiiska et al. (2005) in the New England
Journal of Medicine and Free Radical Biology
and Medicine, respectively (19,24). The
examination of the studies based on the mean
number of citations per year revealed that the
most impactful article was the study reported
by Manley et al. (2000) (21). The second,
third, and the fifth most impactful articles
were the 34" 32th, and 30" Annual Reports
of the American Association of Poison
Control Centers' National Poison Data System
(NPDS), which were published in Clinical
Toxicology in years 2016, 2014, and 2012,
respectively  (25-27). The fourth most
impactful study was the one, which was
performed by Zhao et al. (2019), with the title
“Chaos enhanced grey wolf optimization
wrapped ELM for diagnosis of paraquat-
poisoned patients” (28). The following most
impactful studies were the ones performed by
Kadiiska et al. (2005), Weaver (2009), and
Rose et al. (2017) (24,20,29). We suggest that
clinicians interested in intoxication may
prioritize reading the abovementioned studies.

When the keywords were analyzed by the
cluster analysis, 5 main clusters were
observed as visualized in 5 different colors
(Figure 5). The cluster centers were the
following  subject  matters  including
children/adolescents (alcohol, epidemiology,
mortality, emergency department), forensic
science  (suicide, pesticides, autopsy),
organophosphate, and carbon monoxide,
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paraquat/mushroom). The most commonly
cited keywords were pesticides, oxidative
stress, neurotoxicity, nerve agents,
pharmacokinetics, soman, cadmium, oximes,
carbamate, urine, mass spectrometry, rat,
treatment, apoptosis, lipid peroxidation,
mitochondria, and surveillance. The keyword
analysis to find out trending subjects revealed
that the following were the most commonly
studies subject matters in recent years
including opioids, lc-ms/ms, gc-ms, drug
abuse, public health, mortality, Iran,
emergency department/medicine, acute kidney
injury, prognosis, carboxyhemoglobin, and
aluminum phosphide. The analysis of the
trending keywords revealed that emergency
medicine and mortality were the most
commonly studied subject matters in recent
years. It was found out that liquid
chromatography/double-mass

spectrophotometry (LCMS/MS)
chromatography/mass spectrophotometry
(LCMS/MS) devices were used quite
frequently over the past years. Drug abuse,
acute kidney injury, and carboxyhemoglobin
(COHD), measured in CO intoxication cases at
emergency department admissions, were the
other most commonly studied subject matters.
It is observed that the keyword, Iran, was used
in articles commonly over the past years.

and gas

The literature review did not reveal any

bibliometric studies about general
intoxication. It can be argued that this
comprehensive  study, which we have

performed, is the first bibliometric research in
the literature. Zyoud et al. (2015, 2017, 2018)
carried out bibliometric studies about calcium
channel  blocker  poisoning, cocaine
intoxication, and paraquat intoxication (30-
32). Sa’ed et al. (2015, 2016) performed
bibliometric studies about methanol poisoning
and paracetamol poisoning (33,34). Our study

covered all intoxication types including
paracetamol (acetaminophen), glyphosate,
mushroom, calcium channel blockers,

cocaine, paraquat, methanol, and paracetamol.
Considering the coverage and the number of
articles included in the analysis, our study is
the most comprehensive one amongst similar
studies in the literature. The wuse of

comprehensive statistical methods including
cluster analyses, correlation analyses,
regression analyses, and the keyword analysis
to determine trends, as well as the use of
descriptive statistics and citation analyses,
contributed to the superiority of the present
study.

A limitation of our study is that we used only
the WoS database. We have not used the
PubMed database in our study because
PubMed does not allow citation and co-
citation analyses. Furthermore, only journals
with low impact factors and not indexed in the
SCI-Expanded, SSCI, and E-SCI are listed in
the Scopus database. Therefore, we did not
use the Scopus database. Compared to other
databases, the WoS database indexes the
articles, which are published in journals with
relatively higher impact factors (35,36).
Besides, the WoS database has been preferred
more widely in bibliometric analyzes in recent
years (6-11,35,36). Finally, when more than
one database is used in a bibliometric analysis
study, the reliability is compromised because
of the possibility that an article could be
included in the study more than once.

5. Conclusion

In this comprehensive bibliometric study
about intoxication, which is a subject matter
showing an increasing trend in the number of
relevant articles in the literature, we have
shared a summary of 17,508 articles published
in the years between 1975 and 2020. This
article can be a useful resource for clinicians
and scientists about global outputs and future
advances in research about intoxication.
According to World Health Organization data,
84% of deaths from unintentional poisoning
worldwide in 2012 occurred in low- and
middle-income countries. Our results show
that the global research productivity was
relatively low in low- and middle-income
countries. Promotion of research about
intoxication in such countries may be
suggested to contribute to the build-up of
epidemiological data about intoxication and to
achieve a decline in the number of deaths due
to intoxication in underdeveloped or
developing countries.
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Abstract

Arrested pneumatization is a developmental condition that can be an incidental finding on CT and MR imaging and may be confused with
aggressive skull base diseases. This study aimed to detect the prevalence of arrested pneumatization of the skull base and to find out the rela-
tionship with sphenoid sinus aeration. Paranasal sinus CTs performed between January 2020 to June 2020 were evaluated in a retrospective
manner. 841 CT exams were included in the study. The included CT examinations were evaluated independently by two observers for the
presence of arrested pneumatization in the skull base. The sides, localization, and dimensions of the arrested pneumatization in the skull
base were noted. Localization was grouped as basisphenoid, right and left pterygoid processes. The lesions with sclerotic margins, with the
presence of fat, soft tissue densities and curvilinear internal calcifications were accepted as arrested pneumatization. The correlation betwe-
en the presence of arrested pneumatization with sphenoid sinus aeration and the location and size of the lesion was evaluated. Sixty-two
(7.4%) arrested pneumatization were detected. Sphenoid sinus hypoplasia was seen in 8 (0.95%) patients and was significantly more frequ-
ent in patients with arrested pneumatization (p=0.0001). There wasn't any significant difference for age and gender between individuals with
arrested pneumatization and other individuals. Arrested pneumatization of the sphenoid sinus was seen at a rate of 7.4 percent. This is an
anatomical variation that can be considered as a pseudo-lesion and may be associated with sphenoid sinus hypoplasia.

Keywords: Arrested pneumatization, Computed tomography, Skull base, Sphenoid sinus

Kafa tabaninda arrested pnématizasyon, BT ve MR incelemeler esnasinda rastlantisal olarak kargilagilabilen ve agresif kafa tabani lezyonlar1
ile karistirilabilen gelisimsel bir durumdur. Bu galigma kafa taban1 arrested pnématizasyonunun prevelansini ¢aligma grubunda saptamay1
ve sfenoid sinus hipoplazisi ile iligkisini degerlendirmeyi amaglamugtir. Ocak-Haziran 2020 tarih araliginda hastanemizde gekilmis olan
paranazal sinus BT tetkikleri geriye doniik olarak tarandi. Calismaya 841 BT tetkiki dahil edildi. Tiim imajlar iki aragtirmaci tarafindan ba-
gimsiz sekilde degerlendirildi. Her iki aragtirmacy; kafa tabaninda arrested pndmatizasyon varligini, sonrasinda boyutu ve lokalizasyonunu
degerlendirdi. Lokalizasyon; bazisphenoid yerlesimli, sag ve sol pterygoid proses yerlesimli olarak {i¢ gruba ayrildi. Sklerotik kenarlar1 olan,
igerisinde yag dansitesi, yumugak doku dansitesi ve kalsifikasyon bulunan lezyonlar arrested pnématizasyon olarak kabul edildi. Arrested
pnématizasyon varligi, varhginda sfenoid sinus havalanmasi ile iligkisi, lokalizasyonu degerlendirildi ve boyutu 6lgiildii. 62 (%7.4) hastada
arrested pnématizasyon, 8 (%0.95) hastada ise sfenoid sinus hipoplazisi izlendi. Sfenoid sinus hipoplazisi arrested pnématizasyonu olan
hastalarda istatistiksel olarak anlamli sekilde daha sikt1 (p=0.0001). Arrested pnématizasyon gériilen ve goriilmeyen gruplar arasinda yas
ve cinsiyet agisindan anlamli fark saptanmadi. Calismaya dahil ettigimiz grupta %7.4 oraninda gériilen, kafa tabani lezyonlar ile karigti-
rilabilen arrested pnématizasyon nadir goriilmeyen bir anatomik varyasyon olup sfenoid sinus hipoplazisi ile iliskili olmas: muhtemeldir.

Anahtar Kelimeler: Arrested pnématizasyon, Bilgisayarli Tomografi, Kafa tabani, Sfenoid siniis
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Arrested Pneumatization of Skull Base

1. Introduction

Aeration follows the fatty transformation of
the bone marrow during the development of
the sphenoid sinus. This is a process that
begins at the first year of life and continues
until the adolescent period (1,2). When this
development period is interrupted, fatty bone
marrow can be trapped, which is named as
“arrested pneumatization” (2). In some
individuals, fatty marrow adjacent to the sinus
persists for unknown reasons. Absent or
hypoplastic sinuses, accessory pneumatization
are well-known anatomical variations of the
skull base. Arrested pneumatization is a less
recognized condition that may confused with
other osseous pathologies like fibrous
dysplasia or chondrosarcoma (3). It is named
as one of the pseudo- lesions (don’t touch
lesion) in head and neck radiology, especially
since the MR image can be misleading (4).

It is ambiguous why arrested pneumatization
has been occurred frequently in the sphenoid
sinus, though it may be due to greater
variances of pneumatization of the sphenoid
sinus (2,3). Besides, there is a theory claiming
that; aeration triggers fatty conversion in the
sphenoid sinus (5), another hypothesis
suggests that the ratio of trabecular bone to
cortical bone is the driving mechanism (6).
Also there is an ongoing debate that the local
blood flow changes lead the persistence of
atypical fatty bone marrow until adulthood
(7). Although the exact mechanism for
arrested pneumatization is yet to be explained,
some studies had found out that, its
prevalence is increased in patients with some

Table 1. Paranasal sinus CT imaging parameters

hematological disorders such as sickle cell
anemia (2,8).

This study aimed to determine the prevalence
of arrested pneumatization of the skull base in
a screened population and the hypothesis of
this study was that arrested pneumatization of
the skull base may have a relation with
aeration of the sphenoid sinus.

2. Materials and Methods

This retrospective study was conducted after
the university local ethics committee approval
(approval ID: 2020/0435).

Since sphenoid sinus aeration may extend
until adolescance, patients aged 16 years and
over were included in the study (7). Images
with inadequate image quality (without thin
section, with artefacts, doesn’t include all
sphenoid sinus), patients under the age of 16,
with skull base fracture, with lesions such as
metastasis, tumor, Paget disease,
osteoradionecrosis, fibrous dysplasia
involving skull base were excluded the study.
Finally 841 Paranasal sinus CT images were
included.

All paranasal sinus CT scans in this study
were performed on a GE Optima CT660
device (GE Healthcare, Milwaukee, WI,
USA) at our university hospital using an
axial-plane bone window and reformatted
images of the paranasal sinuses. The CT
acquisition parameters are summarised in
Table 1.

mAS kV Pitch Slice Matrix FOV Scan time
thickness

100 100 0,984 1,25 mm 512x512 200 mm 2,8 sec
(0,625
reformatted)

Arrested pneumatization and sphenoid sinus evaluation

Welker’s criteria were used to detect the circumscribed and sclerotic borders, 2)

arrested pneumatization (3). Lesions are
located in a site of pneumatization of the skull
base, a region of asymptomatic abnormal
density that is incidentally found on CT
imaging with the following criteria; 1) well-

internal fat density zones, 3) internal soft
tissue density zones, 4) curvilinear internal
calcifications (Fig. 1). Expansion and the
adjacent neural foramina were also evaluated
for destruction or invasion. The location of
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arrested pneumatization was classified as;
located at basisphenoid, right and left
pterygoid process (Fig. 2). Axial and anterior-

interpreted as normal, aplasia, or hypoplasia.
In sagittal reformatted images a vertical line
through the tuberculum sella was drawn;

sphenoid sinus aeration located in front of this
line is accepted as hypoplasia (9) (Fig. 3).

posterior diameters of the lesion were
measured as well. Lesions were classified as
~1cm and >1cm. Sphenoid sinus acration was

Fig. 1; The description of arrested pneumatization la; a lesion with curvilinear internal calcifications
protruding into the right half of the sphenoid sinus (arrow) 1b; In soft tissue window, fat densities in the
lesion (arrow) Ic; the lesion does not show any destruction or invasion with the adjacent neural foramen

(arrow).

Fig.2; Definition of sphenoid sinus aeration with a drawn vertical line touching the anterior border of
tuberculum sella in midsagittal CT images

2a; Normal aerated sphenoid sinus; there are pneumatization infront and behind of the line 2b;
pneumatization can be seen in the front of the line but there is no pneumatization in the posterior,
compatible with hypoplasia of the sphenoid sinus 2c¢; there is no pneumatization both in front and behind
the line, it is compatible with sphenoid sinus aplasia.

Fig. 3: Localization of the arrested pneumotization 3a;right pterygoid (arrow) 3b;left pterygoid (arrow)
3¢, basisphenoid (arrow)
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The CT images were examined independently
by two radiologists experienced in head and
neck radiology. Differences were discussed in
a consensus meeting and a joint decision was
made.

Statistics

The data were analyzed using SPSS software
(ver. 26.0; IBM Corp., Armonk, NY, USA).
Pearson chi-squared test was used to evaluate
the relationship between sphenoid sinus
hypoplasia and presence of arrested
pneumatization. One way ANOVA test was
used to compare the quantitative data between
two groups. Duncans test was used for Post
Hoc analysis. Data are expressed as numbers
(n), medians, ranges, or percentages. P-values
< 0.05 were considered to indicate statistical
significance.  Inter-rater  reliability — was
assessed using the kappa coefficient (k) for

qualitative variables and Intraclass coefficient
(ICC) for quantitative variables. An ICC and a
k with < 0 was defined as no agreement,
0.01-0.20 as none to slight, 0.21-0.40 as fair,
0.41-0.60 as moderate, 0.61-0.80 as
substantial, and 0.81— 1.00 as almost perfect
agreement.

3. Results

Among the 841 CT exams (386 (45.9%)
female, 455 (54.1% male), 62 arrested
pneumatization (27 female, 35 male) in
sphenoid bone were detected (age range 16-
81, mean age 39.5+16). Thirty-four lesions
were located in the basisphenoid region, 28 of
them were located in the pterygoid bone (14
right and 14 left ) (Fig. 2). Axial and anterior-
posterior dimensions were measured for all
lesions; 40 of them were ~ 1 e¢m while 22 of
them were >1cm (Table 2).

Table 2. Gender, age distribution and presence of sphenoid sinus hypoplasia

Arrested pneumatization

Arrested pneumatization

positive negative Total number of CTs
(n=62, .4%) (n=779, 92.5%) (n=841)
Age (Mean,SD) 39.5+16 42.6+18.6 42.4+18.5
Gender (F/M,%) 27/35 360/419 386/455
43.5%/56.4% 46.2%/53.7% 45.9%/54.1%
Sphenoid sinus 6 2 8
hypoplasia (number,%) 9.6% 0.25% 0.9%

There was almost perfect agreement between
two observers for the evaluation of presence
of the arrested pneumatization (k=0.846) and
sphenoid sinus hypoplasia (k=0.896). Also, a
perfect agreement was found between
observers for dimensions of lesions (ICC;
0.87).

Sphenoid sinus hypoplasia was detected in 6
patients with arrested pneumatization (9.6%)
and in only two individuals without arrested
pneumatization (0.25%) (Fig. 3). One
individual without arrested pneumatization
had both sphenoid and maxillary sinus
hypoplasia. Statistical analyses using Pearson
Chi-Square test revealed that sphenoid sinus
hypoplasia was significantly more common

among patients with arrested pneumatization
(p=0.0001) (Table 2).

In the Pearson Chi-Square test, there was no
difference for gender between two groups (p =
0.693). ANOVA test revealed no significant
difference between the groups with and
without pneumatization in terms of age (p =
0.214).

In the Posthoc analysis performed with
Duncan test, it was determined that there was
a statistically more probability of hypoplasia,
especially in lesions larger than 1cm in size (p
= 0.001). Lesions smaller than 1 c¢cm did not
have a statistically significant relationship
with the presence of hypoplasia (p = 0.1)
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(Table 3). Also, it was determined that the
possibility of hypoplasia was statistically less
in patients with lesions located in the right
pterygoid (p = 0.001). However, there was no

difference between the left pterygoid location
and the basisphenoid location in terms of the
presence of hypoplasia (p=0.07) (Table 3).

Table 3. Evaluation of the relationship between the presence of sphenoid sinus hypoplasia and the
location and size of the lesion in patients with arrested pneumatization

Sphenoid sinus Normal aerated sphenoid Total number of arrested p
hypoplasia sinus pneumotization positive
(n=6) (n=56) patients
(n=62)

Basiphenoid (n,%) 5 (83.3%) 29 (51.7%) 34 (54.8%) 0.14
Right pterygoid (n,%) 0 (0%) 14 (25%) 14 (22.5%) 0.001*
Left pterygoid (n,%) 1 (16.6%) 13 (23.2%( 14 (22.5%) 0.07

< lem (n, %) 4 (6.6%) 36 (64.2%) 40 (64.5%) 0.1
>1 cm (n, %) 2 (3.3%) 20 (35.7%) 22 (35.4%) 0.001*

Post Hoc analysis with Duncan test. * statistically significant

4. Discussion

This study evaluated the prevalence of
arrested pneumatization in a screened
population and determined the relation with
sphenoid sinus aeration in a cross-sectional
study design. The prevalence of arrested
pneumatization was 7.4% in our study
population. There was a significant correlation
between the arrested pneumatization and
sphenoid sinus hypoplasia. To the best of our
knowledge, this is the first study that
evaluates the correlation of sphenoid sinus
hypoplasia and the presence of arrested
pneumatization in English-speaking literature.

Although arrested pneumatization can be
observed in all bones that develop aerated
cavities following fat involution, it is much
more defined for sphenoid bone (5). This
mechanism was shown also for frontal sinus
(1,10) and maxillary sinus (8). The signal
intensity changes (SI) of bone marrow in MRI
enabled us to understand the mechanism of
the aeration process of paranasal sinuses. In a
retrospective  MRI study, Szolar et al.
investigated the bone marrow changes under
the age of 15. They reported that; at the age of
four months the SI was similar to that of red
bone marrow then SI gradually changed from
hypointense to hyperintense by the age. This
signal intensity changes support the fatty
involution of bone marrow precedes the
appearance of aeration. At the beginning,
sphenoid sinus is small, and fat involution is
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still  present in the periphery. Thus,
pneumatization of the sphenoid bone appears
to occur after occupation of bone marrow
cavity with fatty bone marrow. Arrested
pneumatization of the skull base is considered
to be the non-aerated areas of bone marrow
involution (11).

In a recent MRI study, analyzed the
prevalence of arrested pneumatization in
children with hematologic disorders, authors
reported that patients with hematologic
diseases like sickle cell anemia and
thalassemia involving red-blood-cells had a
higher prevalence of arrested pneumatization
of the sphenoid sinus and the authors
attributed these results to regional blood-flow
changes (8). Also, Prabhu et al. investigated
the CT prevalence of arrested pneumatization
in patients with sickle cell anemia. Authors
had reported the prevalence of arrested
pneumatization in patients with sickle cell
anemia around 9.6%, while the range was
2.1% in the control group. Although these
results support the regional blood flow
differences as a potential cause of arrested
sinus, it has not been proven yet. In addition,
it is unclear whether increased serum
erythropoietin levels in sickle cell anemia
patients have a potential role in this condition
(2). Moreover, some authors had defended a
possible reactive response to temperature and
circulatory changes during the pneumatization
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period as to be a reason for the development
of arrested pneumatization (5). We found the
prevalence of arrested pneumatization in a
screened population as 7.4% with an unknown
history of hematologic disorders.

Kuntzler et al. examined not only sphenoid
sinus but also maxillary, frontal and ethmoidal
sinuses for arrested pneumatization by CT
imaging. Authors reported that the maxillary
and frontal sinuses were also possible
localizations for arrested pneumatization as
well as the sphenoid sinus. They did not
detect arrested pneumatization at the location
of the ethmoid sinus and attributed this to the
fact that the ethmoid sinuses were present at
birth and development was different from
other paranasal sinuses (10). In the current
study, we did not evaluate the arrested
pneumatization in the maxillary, frontal and
ethmoid sinuses, while we found arrested
pneumatization in 62 of sphenoid sinuses
which most of the lesions were located in the
basisphenoid (34/62). As distinct from
previous studies, we also evaluated the
correlation of sphenoid sinus hypoplasia with
arrested pneumatization. With the comparison
of patients without arrested pneumatization,
the hypoplasia of the sphenoid sinus was seen
significantly more in the patients (6/62) with
arrested pneumatization.

Absence and hypoplasia of sphenoid sinuses
are rare in adults. In a dental volumetric CT
study, authors reported the prevalence of a
percentage for sphenoid sinus hypoplasia
0.52% in 384 CT images (9). We used a

similar  technique in determining the
hypoplasia or aplasia of the sphenoid sinus
with the authors. We found 0.25% sphenoid
sinus hypoplasia in patients without arrested
pneumatization and the percentage was 9.6 in
patients with arrested pneumatization. Similar
to the previous study the prevalence of
sphenoid sinus hypoplasia was found to be
around 0.9% for the whole population in our
series.

Benign lesions such as osseous lipoma and
hemangioma, and local aggressive tumors
such as fibrous dysplasia and chordoma, as
well as more aggressive tumors such as
chondrosarcoma, may be confused with
arrested pneumatization by causing similar
radiological  findings (2,12).  Although
accustomed to pneumatization variations,
recognition of arrested pneumatization is very
important in order to avoid unnecessary
investigations and interventional procedures
by radiologists. MRI findings of arrested
pneumatization may be more confusing than
CT findings. Therefore, its described as a
‘pseudo lesion’ and CT confirmation and
follow-up should be performed to prevent
misdiagnosis of osseous tumoral lesions (Fig.
4). Cone beam CT and MRI findings of two
cases were described by Tahmasbi-Arashlow
et al.; authors suggested that sometimes not all
of the diagnostic features defined for arrested
pneumatization may be found and the

recommended follow-up of the lesions to
avoid unnecessary intervention in such cases

(4).

Fig.4a; In the T2 weighted axial MR image, there is an asymmetrical hyperintensity on the left pterygoid
process b; on CT examination, it is seen that this belongs to an obvious arrested pneumatization with a
sclerotic rim around it in the left pterygoid bone (arrow).
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Despite the fact that the retrospective design
seems to be the main limitation of the study,
including a large number of images increase
the strength of the analyses. As this was a
cross-sectional anatomical study, it was
impossible to relate the results with suggested
potential clinical aetiologies.
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Abstract

In this study, we aimed to evaluate the prevalence of frailty in type 2 diabetes mellitus (T2DM) and to investigate the relations
between frailty and T2DM. One hundred twenty-five patients with T2DM diagnosis were included in the study. According to the
Fried frailty scale, the patients were grouped as frail, pre-frail and non-frail, and their prevalence was determined. Demographic
data, anthropometric measurements and laboratory data were compared between the groups. The harmonic mean of the group
sizes is used as the group size was not equal. The frail patients’ number was 11 (8%), the pre-frail patients’ number was 83 (66%),
and the non-frail patients’ number was 31 (26%) in the study. The median age of the frail group was 65 (51-88) years, the pre-frail
group was 61 (50-78) years, and the non-frail group was 61 (50-80) years (p = 0.15). There was no statistically significant difference
between in body mass index, diabetes duration, systolic and diastolic blood pressure, and co-morbidity between the groups (p>
0.05 for all). Fasting plasma glucose, HbA I, triglyceride, hand grip strength and gait speed were statistically significantly different
between groups (p< 0.05 for all). Impaired glucose regulation, low gait speed and hand grip strength test were detected in patients
with pre-frail T2DM. Patients with T2DM are candidates for frailty at an earlier age.

Keywords: frailty, gait speed, handgrip strength, type 2 diabetes mellitus

Bu galismada tip 2 diyabetes mellitusta (T2DM) kirilganhik sendromunun sikhigini ve kirilganhk ile T2DM arasindaki iligkiyi
degerlendirmeyi amagladik. Caliymaya T2DM tanili yiiz yirmi bes hasta dahil edildi. Fried'in kirilganlik 6lgegine gore hastalar
kirilgan, pre-kirilgan ve kirilgan olmayan olarak gruplandirild: ve sikliklar: belirlendi. Gruplar arasinda demografik veriler, ant-
ropometrik dlgiimler ve laboratuvar verileri karsilastirildi. Grup biiyiikligii esit olmadig: igin grup biyiikliklerinin harmonik
ortalamasi kullanilmistir. Calismada kirilgan hasta sayis1 11 (%8), pre-kirilgan hasta sayisi 83 (%66), kirilgan olmayan hasta sayist
31 (%26) idi. Kirllgan grubun ortanca yas1 65 (51-88) yil, pre-kirilgan grubun 61 (50-78) yil ve kirilgan olmayan grup 61 (50-80)
yil (p=0.15) idi. Gruplar arasinda viicut kitle indeksi, diyabet siiresi, sistolik ve diyastolik kan basinci ve komorbidite agisindan is-
tatistiksel olarak anlamli fark yoktu (hepsi igin p> 0.05). A¢lik plazma glukozu, HbA I, trigliserit, el kavrama giicii ve yiiriime hiz1
gruplar arasinda istatistiksel olarak farkli bulundu (timil i¢in p< 0.05). Pre-frail T2DMli hastalarda bozulmus glukoz regiilasyonu,
diisiik ytirime hizi ve el kavrama giicii saptandi. T2DM’li hastalar daha erken yasta kirilganlik igin adaydur.

Anahtar Kelimeler: kirillganlik, yiiriime hizi, el kavrama giicti, tip 2 diabetes mellitus
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Frailty Syndrome in Type 2 Diabetes Mellitus

1. Introduction

Type 2 diabetes mellitus (T2DM) is an
important public health problem, as its
prevalence is globally increasing (1). The

development of diabetic complications
(retinopathy,  nephropathy,  neuropathy)
increases dramatically after 10 years of the
disease (2). These complications are

associated with disability, functional decline,
and loss of quality of life (QoL) (3). Among
older diabetic adults, frailty syndrome is
arising as a major complication, in addition to
the macro- and microvascular issues leading
to considerable disability. Frailty is a state of
reduced reserve and resistance to stressors
from cumulative decline across several
physiologic systems, coinciding with aging
(4); this also leads to vulnerability to adverse
outcomes, such as hospital admissions, falls,
additional disabilities, and death (4-6). In
contrast to disability, frailty is a dynamic
process, but is potentially reversible (7).
Diabetes pathophysiology is tightly related to
frailty: long-term duration increases the loss
of skeletal muscle function and mass, leading
to decreased gait speed and mobility (8).
Autonomic neuropathy may cause orthostatic
hypotension, syncope, bladder dysfunction,
and the absence of typical hypoglycemic
symptoms such as sweating, tachycardia, and
tremors; it is also related to adverse events,
such as urinary incontinence, malnutrition,
and falls, which finally lead to frailty (9).

Several studies shows that T2DM patients are
more likely to become frail than non-diabetic
older adults (10-12). The prevalence of frailty
in adults (> 65 years) is 3- to 5-fold higher
with T2DM than in the general population
(13, 14). The National Health and Nutrition
Examination Survey (NHANES) and The
Cardiovascular Heart Study (CHS) data
indicate that frailty and pre-frailty are present
in 25% and 18.2% of T2DM, respectively (15,
16). Another study shows that the highest
prevalence of frailty with T2DM (19.3%)
compares to 11.4% and 11.9% in prediabetic
and nondiabetic individuals, respectively (17).

The significance of frailty has been steadily
recognized in guidelines for diabetes
management (18); its prevalence varies in

T2DM, due to significant heterogeneity
between population characteristics and frailty
definitions. There are very few articles that
correlate frailty syndrome and clinical
outcomes in elderly adults with T2DM in our
population. In this study, we aimed to assess
the prevalence of frailty and its clinical
significance in diabetic patients.

2. Materials and methods

This cross-sectional study was conducted
between Aug 2019 and Feb 2020 in Abant
Izzet Baysal University Medical Faculty
Hospital department of Internal Medicine in
Bolu, Turkey. Ethics committee approval was
obtained for our study (approval number:
2019/02). It was planned to include diabetic
patients 50 years and older in the study. 300
patients were evaluated for the study. 40
(15%) patients refused to participate in the
study. 20 (7.5%) patients with active
infection, 14 (5.2%) patients with previous
cerebrovascular events, 18 (6.7%) patients
with acute coronary syndrome in the last 3
months, 45 (16.9%) patients with severe
gonatrosis and 3 (%) with malignancy 1.1)
patients were excluded from the study. 125
patients were included in the study. The
number of patients required was calculated as
at least 110 using the alpha value of 0.08
according to the t test for 90% power using
the G-power program. Age, gender, systolic
blood pressure (SBP), diastolic blood pressure
(DBP) chronic comorbidity, medication (oral
antidiabetic drugs, insulin therapy), diabetic
microvascular complications, and
anthropometric measurements (height, waist
circumference, hip circumference, weight,
calf circumference, mid arm circumference,
triceps, and biceps skin thickness) and
laboratory data were recorded. By measuring
the height and weight of the patients, body
mass index (BMI) was calculated with the
formula weight (kg) / [height (m)]2.

Hand grip strength test was performed with
CARMY brand Electronic hand
dynamometer. Skin fold thicknesses were
measured with Body Fat Caliper. Frailty was
evaluated with Fried's frailty scale (16), which
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has high validity and reliability in many
patient populations. Five components are
considered in the Fried’s Frailty phenotype
(16). The five parameters to be examined in
this scale are as follows: 1. Unintended weight
loss (involuntary loss of 4.5 kg or more than
5% of total body weight in the last 1 year). 2.
Weakness (Hand grip strength measurement
with hand dynamometer: evaluated according
to BMI and gender). 3. Self-reported
exhaustion: Patients are asked questions 7 and
20 in the Center for Epidemiologic Studies
Depression (CES-D) scale to determine their
fatigue. These questions: ‘I felt that
everything I did was an effort” and ‘I could
not get going’. 4. Slowness: Walking time
4.57m (adjusted for sex and height) in the
lowest quintile. 5. Low physical activity:
(Energy expenditure: Men: <383kcal/week,
Women: <270kcal/week). The patient was
classified as "Not-frail" no criteria are met,
"Pre-frail" one or two criteria are met, and
"Frail" at least three criteria are met (16).

Statistical analysis

Descriptive statistics are given as mean =+
standard deviation, median (min-max) for
numerical variables, and as number and
percentage values for categorical variables. In
study groups, distribution of study variables
was evaluated with the Kolmogorov-Smirnov
test. One-way analysis of variance (ANOVA)
was used in comparison of the variables.
Tukey HSD post hoc analysis was performed
for data that were normally distributed, and
Games-Howell analysis was performed for
data that were not normally distributed. The
harmonic mean of the group sizes is used as
the group size was not equal. Chi-square test

was used to compare categorical variables
between groups. Correlation analysis was
conducted by Pearson correlation test. P
<0.05 was determined as the statistical
significance level. Analyzes were made using
SPSS v.21.

3. Results

There were 125 subjects in the study. Out of
125 subjects, only 11(8%) were frail. Most
patients were pre-frail (n=83, 66%) and
31(26%) were not-frail (p<0.001). Mean age
of our population was 61.9 + 7.6 years. Most
patients were female (n=79, 63%).
Demographic and clinical characteristics of
the study population are presented in table 1.
Nine (11.4%) of 11 in frail group were female
and 2 (4.3%) were male, 52 (65.8%) of 83 in
pre-frail group were female, 31 (67.4%) were
male, 18 (22.8%) of 32 in not-frail group were
female, 13 (28.3%) were male. Gender was
not statistically different between groups
(p=0.36). In study group, female BMI (33.3
[20.5-44.7]) was significantly higher than
male BMI (29.5 [21.2-47.5]) (p <0.001).
Female handgrip strength was 22.6 (10.3-
49.6) kg, was 36.2 (14.3-78.8) kg in male
(p<0.001). SBP (p=0.8), DBP (p=0.9), BMI
(p=0.32), retinopathy (p=0.36), neuropathy
(p=0.7), nephropathy (p=0.15), medication
(p>0.05 for all) and chronic comorbidity
(p>0.05 for all) number of the frail, pre-frail
and not-frail groups were not statistically
different. There was no major influence on the
limb functions in the visual performance of
the patients with microvascular complications.
The general characteristics of the study
population are summarized in table 2.

Table 1. Demographic and Clinical Characteristics of the Study population

Study population [n, %, Mean % St.D., Median (mi-max)]

Gender (n) Female (%)
Male (%)

Body Mass Index Female

(kg/m?) Male

Hand Muscle Female

strength (kg) Male
Microvascular Retinopathy (%)
complication (n) Neuropathy (%)

Nephropathy (%)

79 (63)

46 (37)
33.3(20.5-44.7)
29.5 (21.2-47.5)
22.6 (10.3-49.6)
36.2 (14.3-78.8)

23 (18)
85 (68)
49 (39)
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Frailty Status (n) Frail (%) 11 (8)
Pre-frail (%) 83 (66)
Not-frail (%) 31 (26)
Chronic Hypertension 91
comorbidity (n) Hyperlipidemia 25
Coronary artery disease 42
Age (year) 61.9+7.6
Diabetes duration (year) 11.6 6.9
Systolic Blood pressure (mm/Hg) 140.6 +19.5
Diastolic blood pressure (mm/Hg) 82.7+10.3

Fasting plasma glucose (mg / dl) 192 (84-536) 6

HbAlc (%) 8.9 (5.9-14.2)
LDL-cholesterol (mg / dl) 110.2 (29.9-229.6)
HDL-cholesterol (mg / dl) 44.2 (18.9-76.9)
Triglyceride (mg / dl) 142 (44-429)

Total cholesterol (mg / dl) 185 (93-324)

Oral antidiabetic drug monotherapy 47 (36.7)
Combined oral antidiabetic drug 61 (48.8)
Oral antidiabetic drug + Insulin 54 (43.2)
Insulin monotherapy 12 (9.6)
Intensive insulin therapy 61 (48.8)

Table 2. Distribution of Demographic and Clinical Characteristics of the Study Groups

Not Frail (%) Pre-Frail (%) Frail (%) p
Gender (n) Female 18 (22.8) 52 (65.8) 9(11.4) 0.36
Male 13 (28.3) 31 (67.4) 2 (4.3)
Age (year) 61.846.7 61.3+7.6 66+9.7 0.15
Body Mass Index (kg/m’) 31.8 (24.8-44.4) 32.8 (20.8-47.5) 28.8(22.9-45.3) 0.32
Systolic Blood Pressure (mm/Hg) 140 (100-180) 140 (100-190) 130 (120190) 0.8
Diastolic blood Pressure (mm/Hg) 80 (70-110) 80 (60-110) 80 (60-100) 0.9
Retinopathy (n) Yes 5(21.7) 15 (65.2) 3(13) 0.7
No 26 (25.5) 68 (66.7) 8(7.8)
Neuropathy (n) Yes 17 (20) 59 (69.4) 9 (10.6) 0.15
No 14 (35) 24 (60) 2(5)
Nephropathy (n) Yes 6(19.4) 41 (49.4) 2 (18.2) 0.2
No 25 (80.6) 42 (50.6) 9 (81.8)
Oral antidiabetic drug Yes 13(27.7) 31 (66.0) 3(6.4) 0.68
monotherapy (n) No 18 (23.1) 52 (66.7) 8(10.3)
Combined oral antidiabetic Yes 16 (26.2) 38 (62.3) 7(11.5) 0.5
drug (n) No 15(23.4) 45 (70.3) 4(6.3)
Oral antidiabetic drug + Yes 10 (18.5) 39(72.2) 5(9.3) 0.36
Insulin (n) No 21 (29.6) 44 (62.0) 6 (8.5)
Insulin monotherapy(n) Yes 3(25.0) 7 (58.3) 2 (16.7) 0.63
No 28 (24.8) 76 (67.3) 9 (8.0)
Intensive insulin therapy (n) Yes 10 (16.4) 47 (77.0) 4 (6.6) 0.05
No 21(32.8) 36 (56.3) 7(10.9)
Hypertension (n) Yes 22 (24.2) 60 (65.9) 9(9.9) 0.77
No 9 (26.5) 23 (67.6) 2 (5.9)
Coronary Artery Disease (n) Yes 9(21.4) 30(71.4) 3(7.1) 0.69
No 22 (26.5) 53 (63.9) 8(9.6)
Hyperlipidemia (n) Yes 7 (28.0) 14 (56.0) 4 (16.0) 0.29
No 24 (24.0) 69 (69.0) 7 (7.0)
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Mean fasting plasma glucose (FPG) levels of
frail group, pre-frail group and not-frail group
were 280.18 + 26 mg / dl, 218.12 + 10.5 mg /
dl, and 156.71 £ 10.2 mg / dl, respectively (p
<0.001). In Post Hoc analysis, FPG level of
not-frail group was significantly lower than
pre-frail (p<0.001) and frail group (p=0.002),
however there was not significant difference
between pre-frail and frail group in Post Hoc
analysis (p = 0.1). Median HbAlc levels of
not-frail, pre-frail and frail group were 7.6%
(5.9-11.9),9.5% (6.3 - 14.2) and 11.7% (8.4
- 14.2), respectively (p <0.001). In subgroup
analysis, median HbAlc of frail group was
significantly higher than both pre-frail (p =
0.04) and not-frail group (p <0.001). Median
HbAlc of pre-frail group was significantly
higher than not-frail group (p <0.001).
Triglyceride levels were statistically different
between groups (p=0.021), however, in Post
Hoc analysis, there was only a significant
difference between pre-frail and frail group (p

= 0.03). Hand grip strength was statistically
significant between the groups in female (p =
0.022) (Table 3-4). Hand grip strength
numerically lower in frail group than pre-frail
and not-frail group in female. However, in
subgroup analysis, there was not statistically
different between study groups. (p > 0.05 for
all) (Table 4). In male patients, hand grip
strength was not statistically different between
pre-frail, frail, and not-frail group (p=0.39)
(Table 3). Walking time was 9.25 (7 — 14) sec
in the not-frail group, 10.1 (6.6 — 19) sec in
the pre-frail group and 12 (7.5 — 20) seconds
in the frail group in female (p = 0.002).
Walking time numerically higher in frail
group than pre-frail and not-frail group in
female. But in subgroup analysis, there was
not significant difference between groups (p >
0.05). (Table 3). In male patients, walking
time was not statistically different between
pre-frail, frail, and not-frail group (p=0.23)
(Table 3).

Table 3. Laboratory and anthropometric measurements between study groups

Not-frail Pre-Frail Frail
Mean= St.D. p
Leukocyte (K / u) 7.68 +2.11 823 +2.14 6.84 + 1.35 0.07
Glomerular filtration rate ml/ min / 1.73 82.84 + 13.13 82.13 + 12.95 79.33 £ 11.10 0.7
Uric Acid (mg / dl) 4.66 + 1.20 487+ 134 4,61 + 1.54 0.25
Fasting Plasma Glucose (mg / dl) 156.71 £ 10.2 218.12 £ 10.5 280.18 + 26 <0.001
LDL- Cholesterol (mg/dl) 115.54 + 27.54 115.35 + 36.31 94.88 + 37.01 0.18
Total Cholesterol (mg / dl) 188.71 + 31.13 192.2 + 48.11 165.18 + 44.29 0.16
Median (Min-Max) p
Hemoglobin (g / dl) 13.5(8.7-16.3) 13.5(8.8—17.9) 134 (11.3 -14.5) 0.9
Creatinine (mg / dl) 0.82 (0.6 —1.2) 0.82(0.2-1.2) 0.78 (0.5 1.1) 0.57
Urea (mg / dl) 30 (15 -43) 30 (17 - 83) 34 (24 - 54) 0.29
HbAlc % 7.6(59-11.9) 9.5(6.3-14.2) 11.7 (8.4 -14.2) <0.001
HDL- Cholesterol (mg/dl) 442 (27.5-69.3) 44.2 (18.9-176.9) 47.2 (28.4-173.8) 0.81
Triglyceride (mg / dl) 127 (44 - 300) 154.5 (58 - 427) 104 (64 - 280) 0.021
Albumin (g / dl) 43(3.4-43) 44(28-5) 42 (3.5-43) 0.06
Total Protein (g / dl) 7.2 (5.7-8.1) 7.3 (5.4-8.6) 7.3(6.7-8.2) 0.65
AST (u/L) 19 (8 - 89) 17 (8 -72) 20 (10 - 23) 0.93
ALT (u/L) 19 (7 - 64) 17(7-53) 16 (11 -23) 0.53
Proteinuria (mg / dl) 11.12 (2.56 — 390.55) 29.32 (1.23 - 12.08 (2.34 - 0.23
1424.5) 225.13)

Middle arm circumference (cm) 31(24-41) 31 (22 -40) 30 (21 -36) 0.66
Calf circumference (cm) 36 (10 -47) 36 (8—55) 35 (14 -50) 0.77
Biceps skinfold thickness (mm) 18 (12—-41) 18 (6 —45) 18 (12 - 40) 0.28
Triceps skinfold thickness (mm) 18 (8 —28) 16 (6 —32) 16 (10 — 24) 0.36
Hand Muscle strength Female 29 (12 —49.6) 21.9(10.3-45.2) 21.8 (10.6 —45.9) 0.022
(kg) Male 38.6 (30.8-68.1) 33.6 (14.3-78.7) 46.85 (20.6-52.5) 0.39
‘Walking time (sec) Female 9.25(7—-14) 10.1 (6.6 —19) 12 (7.5 -20) 0.002

Male 9(7.9-11) 9.7 (7 - 20) 10.65 (8.3 - 13) 0.23
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Table 4. Subgroup analysis of dependent variables between patient groups

Fasting Plasma Glucose Not-frail
Pre-frail
Frail
HbAlc Not-frail
Pre-frail
Frail
Hand Muscle strength for Female Not-frail
Pre-frail
Frail
Hand Muscle strength for Male Not-frail
Pre-frail
Frail
Walking time for Female Not-frail
Pre-frail
Frail
Walking time for Male Not-frail
Pre-frail
Frail
Triglyceride Not-frail

Pre-frail

Frail

Frailty status )
Pre-frail <0.001
Frail 0.002
Not-frail <0.001
Frail 0.1
Not-frail 0.002
Pre-frail 0.10
Pre-frail <0.001
Frail <0.001
Not-frail <0.001
Frail 0.04
Not-frail <0.001
Pre-frail 0.04
Pre-frail 0.05
Frail 0.84
Not-frail 0.05
Frail 0.80
Not-frail 0.84
Pre-frail 0.80
Pre-frail 0.56
Frail 0.9
Not-frail 0.56
Frail 0.98
Not-frail 0.9
Pre-frail 0.98
Pre-frail 0.1
Frail 0.06
Not-frail 0.1
Frail 0.26
Not-frail 0.06
Pre-frail 0.26
Pre-frail 0.56
Frail 0.99
Not-frail 0.56
Frail 0.98
Not-frail 0.99
Pre-frail 0.98
Pre-frail 0.20
Frail 0.43
Not-frail 0.20
Frail 0.03
Not-frail 0.43
Pre-frail 0.03

4. Discussion

In present study, we estimated the prevalence
of not-frail, pre-frail, and frail in T2DM
patients, based on a widely used Fried's frailty
phenotype. Pre-frail group was higher in
patients with T2DM than not-frail and frail
group. FPG and HbAlc levels were higher in
frail group than in the pre-frail and not-frail
groups, and higher than in pre-frail group than
not-frail group. Another substantial outcome
of the study was reduced hand grip strength in
frail female subjects compared to pre-frail and
not-frail female subjects. Again, walking time

was found to be higher in the female frail
group compared to the other groups.

Frailty is heterogeneous concept, and there is
no standard description or measure (19).
Multiple definitions of frailty exist. Some are
based on physical assessments such as grip
strength and walking pace or self-reported
measures. Some are based on medical records.
The distribution of prevalence is wide due to
differences in definition and determination of
frailty. In some studies frailty prevalence was
4-16% in patients over 65 years, and pre-frail
prevalence was between 28-44% (20).
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Another study with diabetic patients found a
prevalence of frailty between 32% and 48%
(10). In our study, frail group prevalence was
8% of the study population. Pre-frail group
prevalence was 66%. Our study showed that
pre-frail prevalence was higher in patients
with T2DM than other studies. In our study
group, the prevalence of not-frail group was
lower than other studies. The reason for the
low prevalence of not-frail group may be due
to the regional and patient characteristics and
frailty screening tool.

Especially, higher HbAlc goals are
recommended in the context of frailty, in part
due to the increased risks related with
hypoglycemia (18). Contrarily, poor glycemic
control and related vascular complications
may cause or accelerate the progression of
frailty (21). In a recent study, a 'U-shaped'
relation between frailty and plasma glucose as
evaluated by frailty scale, glucose levels <8.8
mmol/L and >10 mmol/L, was associated with
an increased risk of frailty (22, 23). The
significance of frailty is identified in diabetes
guidelines (18). Especially, broader HbAlc
goals are recommended, and the risks of
hypoglycemia are emphasized (18). In our
study, HbAlc and FPG levels were higher in
frail group than pre-frail and not-frail group
and were higher in pre-frail group than not-
frail group. Mean age of our study group is
61.9 + 7.3 year. The target HbAlc level in this
age group is <6.5%. Therefore, the high FPG
and HbAlc levels in the frail and pre-frail
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Abstract

The technological advancements of this era made the use of Internet an essential part of our lives. It is known that the Internet
is used for social media applications at most. It is thought that the use of social media has increased with the effect of decreasing
face-to-face socialization due to the COVID-19 pandemic in the period, in which the present study was carried out. The use of
social media plays an important role in the socialization and the development of belongingness and self-esteem in online groups
but it also brings several threats with it. One of these threats is cyberostracism, which is defined as not belonging to a group in
social media, being ignored, and being ostracized. The present study is a cross-sectional one carried out with students studying in
the Medical Faculty of Eskisehir Osmangazi University in educational year of 2020-2021. Ethics committee approval was obtai-
ned. The study group involved 1092 students. Making use of the literature, a questionnaire form was prepared. The questionnaire
was filled out online by students. The data analysis was performed using Mann-Whitney U test, Kruskal Wallis test, Spearman’s
Correlation Analysis, and Multiple Linear Regression Analysis. 593 (54.3%) of the students were female. Their ages were ranging
between 17 and 27 years and the mean age was found to be 21.6+2.0 years. The scores in the cyberostracism scale range between
14 and 70 points and the mean score was 24.8+9.9 points. The social media applications used most during the day were Instagram,
WhatsApp, and YouTube. In advanced analyses, character type, family type, devoting time for hobbies during the day, face-to-face
communication with friends, behaviors of parents towards the participant, age of the first use of a smartphone, time of smartphone
use in a day, and creating a social media membership by concealing the identity were found to be the predictors of cyberostracism.
A negative relationship was found between students’ level of cyberostracism and self-esteem. The increase in the use of internet
and social media applications also brought the concept of “digital health” forward. This subject is important for public health.
It is recommended to develop intervention programs in order to protect from the harmful effects of social media and decrease
cyberostracism.

Keywords: Cyberostracism; ostracism; self-esteem; medical faculty; student

Cagimizin getirdigi teknolojik gelismeler internet kullanimini hayatimizin vazgecilemez bir pargast haline getirdi. Internet eri-
siminin en sik sosyal medya uygulamalar1 kullanimu i¢in oldugu bilinmektedir. Calismanin yapildig: siirede yasanan COVID-19
Pandemisinde yiiz yiize sosyallesmenin azalmasinin da etkisiyle sosyal medya kullaniminin artti§1 diistiniilmektedir. Sosyal medya
uygulamalar1 kullanimi; gevirim i¢i gruplarda sosyallesme, aidiyet duygusu ve benlik saygisinin gelismesinde 6nemli olmakla
birlikte bir¢ok tehlikeyi de beraberinde getirmektedir. Bu tehlikelerden biri sosyal medyada bir gruba dahil olamama, gérmezden
gelinme ve diglanma geklinde tanimlanan siber diglanmadir.Caligma 2020-2021 déneminde Eskigehir Osmangazi Universitesi
Tip fakiiltesinde 6grenim géren 6grencilerde gergeklestirilen kesitsel tipte bir arastirmadir. Calisma igin etik kurul onay1 alind1.
Caligma grubu 1092 6grenciden olustu. Literatiirden faydalanilarak bir anket form hazirlandi. Anket 6grenciler tarafindan online
olarak dolduruldu. Verilerin analizinde Mann-Whitney U testi, Kruskal Wallis testi, Spearman Korelasyon analizi ve Coklu Dog-
rusal Regresyon analizi kullanildi. Ogrencilerin 593’ (%54.3) kadind. Yaglar1 17-27 arasinda degismekte olup, ortalama 21.6+2.0
yildu. Siberostrasizm 6lgeginden alian puanlar 14-70 arasinda degismekte olup ortalama 24.8+9.9 puandi. Giin igerisinde en gok
vakit gegirilen sosyal medya uygulamalarinin instagram, whatsapp ve youtube idi. {leri analizde; kisilik tipi, aile tipi, giin iginde
hobilerine vakit ayirma, arkadaslari ile yiiz yiize iletisim, ebeveynlerinin kendine kars1 davranislari, akill telefon ilk kullanma yasi,
giinde akilli telefon kullanma siiresi ve sosyal medyada kimligini gizleyerek tiyelik olusturma Siber dislanma igin prediktor olarak
bulundu. Ogrencilerin siber dislanma diizeyleri ile benlik saygusi diizeyleri arasinda negatif bir iligkili bulundu. Internet ve sosyal
medya uygulamalarinin kullaniminin artmasi ile dijital saglik kavrami giindeme gelmistir. Konu halk saghig agisindan 6nemlidir.
Sosyal medyanin zararli etkilerinden korunmaya ve siber dislanmay: azaltmaya y6nelik miidahale programlarinin gelistirilmesi
onerilmektedir.

Anahtar Kelimeler: Siber dislanma;dislanma; benlik saygisy; tip fakiiltesi; 6grenci
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Cyberostracism and Self-Esteem

1. Introduction

Thanks to various factors such as interactive
use of social media, rapid access, and free
expression of personal opinion, many
individuals (especially the young individuals)
carried a large portion of their lives into the
digital environment (1).

The individuals’ sources of access to the
Internet gradually increase by means of the
rapid and extraordinary advancements in
technology (2). The ease of accessing the
Internet because of the gradually increasing
use of smartphones also comes with
advantages and disadvantages (3).

Social media became an  important
communication instrument for the self-esteem
development of young people by establishing
communication, socializing, and expressing
themselves by sharing posts (4). However, it
also allows some persons to overexpose
themselves and be aggressive more than
normal (5). Furthermore, it forces individuals
to stereotype and to ostracize the different
persons; this might cause a delay in gaining
the right identity at young ages when the self-
esteem develops (3).

Ostracism, which is a universal social
phenomenon in societal life, is very common
among young individuals (6). Ostracism is
defined as being ignored by one or more
individuals, being overlooked, and not being
involved in a group (7). Cyberostracism is,
however, the ostracism observed or perceived
in non-face-to-face communication (e-mail,
social media, WhatsApp groups, etc.) and
might be on purpose or arise from a
technological problem (8).

Considering that many individuals spend a
long time in social media nowadays, it can be
seen that the effects of cyberostracism would
be as high as or higher than physical and
social ostracism and the importance of this
subject will increase gradually. For this
reason, the number of studies on
cyberostracism has increased in recent years
(9, 10). In previous studies, it was reported
that, when subjected to cyberostracism,
individuals feel bad and lose their self-esteem
and sense of belonging (8, 11). Within this
context, ostracism may cause mental problems

such as anxiety, depression, and anxiety
disorders, loss of performance and motivation,
and academic and professional failures (12).

As a result of the gradually increasing use of
the Internet, the cyberostracism becomes an
important public health problem. The low
number of studies carried out on this subject
in Turkey motivated us for this subject. This
study carried out online, it was aimed to
determine the level of cyberostracism among
the students studying in a medical faculty in
Turkey, to examine several variables thought
to be related to this subject, and to analyze the
relationship between cyberostracism and self-
esteem.

2. Methods
Study Design, Population, and Sample Size

The present study is a cross-sectional study
carried out in the spring semester of the
educational year 2020-2021 on students
studying at the Medical Faculty of Eskisehir
Osmangazi University. The universe of this
study consists of 1580 students studying at
this faculty. No sampling was taken and it was
aimed to reach the entire universe.
Voluntariness was taken as the basis in
participation and 488 (30%) students not
accepting the participation or not completely
answering the questionnaire questions were
excluded and the study group involved 1092
students (70%).

Questionnaire and Data Collection

By making use of the literature, a
questionnaire form was prepared as a data
collection instrument (2, 13-16). The
questionnaire form consists of three sections.
The first section incorporates students’ several
sociodemographic characteristics and several
variables thought to be related to
cyberostracism. In this study, A-type
character was defined as flurried, enthusiastic,
competitive, and impatient, whereas B-type
character was defined as calm, planned,
systematic, and patient. The second section
consists of the items of the Cyberostracism
Scale and the third section includes the items
of the Rosenberg Self-Esteem Scale. The form
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was sent online to the students via the
WhatsApp application. The consent of
students volunteering for participation were
obtained.

Cyberostracism Scale

It was developed by Hatun and Demirci in
2020 in order to assess the level of
cyberostracism. The scale consists of 14 5-
point Likert-type items and it has three sub-
dimensions as Cyber Direct Excluded (1-4),
Cyber Indirect Excluded (5-8), and Cyber
Ignored (9-14). The scale includes no reverse-
scored item. The answers given to the items
were as follows: 1 — never, 2 — rarely, 3 —
sometimes, 4 — mostly, and 5 — always. The
total score ranges between 14 and 70 points;
the higher the score is, the higher the level of
cyberostracism in terms of the total scale and
its sub-dimensions (15).

Rosenberg Self-Esteem Scale

The reliability and validity of the scale, which
was developed by Rosenberg in 1963 in order
to assess the level of self-esteem, in the
Turkish language was tested in 1986 by
Cuhadaroglu. The scale consists of 10 4-item
Likert-type propositions and items 1,2,4,6,
and 7 are positive and 3, 5, 8, 9, and 10 are
negative. The answers for negative items are
as follows: 4 — I completely agree, 3 — I agree,
2 — I do not agree, and 1 — I do not agree at
all, whereas the positive items are answered
oppositely. The total score ranges between 10
and 40 points and the increasing scores refer
to the increasing level of self-esteem (16, 17).

Statistical Analysis

The data obtained were analyzed using SPSS
(v15.0) statistical package software. All the
variables examined here were expressed as
numbers and percentages. The normality of
the distribution of scores from the
Cyberostracism Scale, which is the dependent
variable of this study, was tested using the
Shapiro Wilk test. Statistical analysis was
performed using the Mann-Whitney U test,
Kruskal Wallis test, Spearman’s Correlation
analysis, and Multiple Linear Regression
analysis. In regression analysis, in order to
approximate the score distribution to the
normal, the logarithms of scale and sub-
dimensions were taken before establishing the
model. Statistical significance was set at
p<0.05.

Ethics Approval
Before the study, the ethics committee
approval was obtained from Eskisehir

Osmangazi University’s Non-Interventional
Clinical Researches Ethics Committee (date:

04.06.2021, number: E-25403353-050.99-
174633).
3. Results

The total scores in the Cyberostracism Scale
range between 14 and 70 points and the mean
score was found to be 24.849.9 points
(median: 22.0 points). The distribution of
students’ scores from the Cyberostracism
Scale in total and its sub-dimensions is
presented in Table 1.

Table 1. The distribution of students’ scores from the Cyberostracism Scale in total and its sub-

dimensions

The Cyberostracism Scale's Sub-Dimensions

The Cyberostracism Scale Score
Median (Min-Max)

Cyber Direct Exclusion
Cyber Indirect Exclusion
Cyber Disregard

Total

7.0 (4.0-20.0)

6.0 (4.0-20.0)

9.0 (6.0-30.0)
22.0 (14.0-70.0)

Of the study group, 593 (54.3%) were female
and 499 (45.7%) were male. The ages of
participants were ranging between 17 and 27
years and the mean age was found to be
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21.6%2.0 years. It was determined that 51.6%
of students were at 1st, 2nd and 3rd year of
university, 51.3% reported that they have A-
type character, 66.3% were living in a nuclear
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family, and 57.8% reported that they have
middle family income level. The distribution
of the scores of participants in study group

from the Cyberostracism Scale by certain
sociodemographic characteristics is presented
in Table 2.

Table 2. The distribution of the scores of participants in study group from the Cyberostracism Scale by
certain sociodemographic characteristics

The Cyberostracism

n (%) Scale Score Test Value
Some Sociodemographic Characteristics Median (Min-Max) z/ KW;p
Age Group (year)
<20 342 (31.3) 22.0 (14.0-70.0) 1.352; 0.509
21-22 360 (33.0) 22.0 (14.0-51.0)
>23 390 (35.7) 22.0 (14.0-62.0)
Gender
Female 593 (54.3) 22.0 (14.0-70.0) -2.023;0.043
Male 499 (45.7) 21.0 (14.0-62.0)
Grade
1-2-3 564 (51.6) 21.0 (14.0-70.0) 0.741;0.459
4-5-6 528 (48.4) 23.0 (14.0-62.0)
Type of personality
A 560 (51.3) 23.0 (14.0-70.0) -2.604;0.009
B 532 (48.7) 21.0 (14.0-52.0)
Family Type
Nuclear 724 (66.3) 21.0 (14.0-62.0)" 18.262;<0.001
Extended 264 (24.2) 25.0 (14.0-56.0)
Fragmented 104 (9.5) 23.0 (14.0-70.0)*°
Family income status
High 367 (33.6) 21.0 (14.0-56.0)* 19.441;<0.001
Middle 631 (57.8) 22.0 (14.0-70.0)"
Low 94 (8.6) 28.0 (14.0-56.0)°
Total 1092 (100.0) 22.0 (14.0-70.0)

a,b,c; The difference between groups that do not have the same letter in each column is significant (p<0.05)

It was determined that 50.2% were spending
time for their hobbies during the daytime,
45.1% have friends generally from the same
sex, 56.2% have bad face-to-face
communication with their friends, 69.8%
reported their parents’ behaviors towards
them as positive, 31.9% have used a
smartphone at the age of 12 years or younger

for the first time, 49.7% were using a
smartphone for 5 hours or longer a day, and
29.9% created a social media membership by
concealing their identities. The distribution of
study group participants’ scores in the
Cyberostracism Scale by several variables,
which are thought to be related with the
cyberostracism, is presented in Table 3.

Table 3. The distribution of study group participants’ scores in the Cyberostracism Scale by several
variables, which are thought to be related with the cyberostracism

Some Variables Considered to be Associated n (%) The Cyberostracism Scale Score Test Value
with the Cyberostracism Median (Min-Max) z/ KW;p
Spending Time For Their Hobbies During The Daytime (Doing sports, playing musical instruments, etc.)

Yes 548 (50.2) 21.0 (14.0-62.0) 3.704;<0.001
No 544 (49.8) 23 (14.0-70.0)

Gender Distribution in the Fellowship

Predominantly same-sex 493 (45.1) 22.0 (14.0-70.0) 1.375;0.503
Predominantly of the opposite sex 323 (29.6) 23.0 (14.0-56.0)

Balanced number 276 (25.3) 21.0 (14.0-56.0)

How She Describes Her Face-to-Face Communication with Her/His Friends

Good 478 (43.8) 20.0 (14.0-56.0) 4.047;<0.001
Bad 614 (56.2) 23.0 (14.0-70.0)

How Her Parents Evaluate Their Behavior Towards Herself/Himself

Positive 762 (69.8) 21.0 (14.0-56.0) -6.163;<0.001
Negative 330 (30.2) 28.0 (14.0-70.0)
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Smartphone First Use Age (years)

<12 348 (31.9) 25.0 (14.0-56.0) -6.527;<0.001
>13 744 (68.1) 21.0 (14.0-70.0)

Smartphone Usage Time per Day (hours)

<4 549 (50.3) 21.0 (14.0-56.0) 5.933;<0.001
=5 543 (49.7) 24.0 (14.0-56.0)

Membership Story Created by Hiding Your Identity on Social Media

Yes 326 (29.9) 29.0 (14.0-70.0) -10.8503<0.001
No 766 (70.1) 20.0 (14.0-62.0)
Total 1092 (100.0) 22.0 (14.0-70.0)

In the present study, the

social media

applications that the students use at most were
found to be Instagram (26.2%), WhatsApp presented in Table 4.

(25.0%), and YouTube (18.5%). The social
media applications that the students use are

Table 4. The social media applications that the students use

Social Media Applications n* %
Instagram 857 26.2
Whatsapp 818 25.0
Youtube 607 18.5
Twitter 421 12.9
Facebook 211 6.4
Telegram 157 4.8
Tiktok 92 2.8
Snapchat 48 1.5
Pinterest 33 1.0
Discort 31 0.9
Total 3275 100

*The numbers are evaluated on the answers given, not on the individuals.

In the multiple linear regression analysis, it
was determined that having a type-A
personality, living in a large family, not
spending time on hobbies during the day,
having poor face-to-face communication with
friends, negative attitudes of parents towards
their children, using a smartphone 12 and
under 5 hours or more of using the phone and

the presence of a membership created by
hiding one's identity on social media were
found to be predictors of the Cyberostracism
scale score (p<0.05). The results of multiple
linear regression analyses established using
the variables, which were found to be related
to the level of cyberostracism, are presented in
Table 5.

Table 5. The results of multiple linear regression analyses established using the variables, which were
found to be related with the level of the cyberostracism

Variables Detected to be Associated with the
Level of the Cyberostracism

The Cyberostracism Scale

Standardize Unstandardize beta %95 CI p
beta

Gender 0.014 0.005 -0.013-0.022 0.609
Type of personality 0.062 0.020 0.003-0.038 0.025
Family Type 0.065 0.013 0.002-0.023 0.019
Family income status 0.039 0.011 -0.004-0.026 0.165
Spending Time For Their Hobbies D 0.088 0.029 0.011-0.047 0.002
uring The Daytime
Face to Face Communication with Friends 0.110 0.036 0.018-0.055 <0.001
Her Parents' Behavior Against Herself/Himself 0.150 0.054 0.035-0.073 <0.001
Smartphone First Use Age 0.148 0.052 0.033-0.072 <0.001
Smartphone Usage Time per Day 0.112 0.037 0.019-0.055 <0.001
Creating a Membership by Hiding Your 0.291 0.105 0.085-0.125 <0.001
Identity on Social Media
R’ 0.212 <0.001
F 30.400

CI: Confidence interval
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The scores of study group participants in
Rosenberg Self-Esteem Scale ranged between
10 and 40 points and the mean score was
found to be 20.4+5.4 points and the median
score to be 21.0 (10.0-40.0) points. A positive
and medium-level relationship was found

between students’ scores in  the
Cyberostracism Scale and Rosenberg Self-
Esteem Scale (r: 0.49, p: 0.001). The
distributions  of  students’  scores in

Cyberostracism Scale and Rosenberg Self-
Esteem Scale are illustrated in Figure 1.

70,004

60,00

w
&
=
2

40,00

Cyberostracism Scale
w
8
=
g

20,00

10,00

T T T
10,00 15,00 20,00

T T T T
25,00 30,00 35,00 40,00

Rosenberg Self-Esteem Scale

Figure 1. The distributions of students’ scores in Cyberostracism Scale and Rosenberg Self-Esteem Scale

4. Discussion

Cyberostracism is an important public health
problem. From this aspect, it is important to
define cyberostracism, to determine the risk
factors, and to examine the effects on
individuals in different populations. Given the
present study, it can be stated that the effect of
cyberostracism was at a medium level among
the medical faculty students.

There also are studies reporting that the
problematic use of the Internet and the
Internet addiction are more common among
men (18, 19). For this reason, men are
expected to have more problems in a virtual
environment (cyberostracism). In a study
carried out by Niu et al. on 1626 adolescents,
the level of cyberostracism was reported to be
higher (20). Similar results were reported in a
previous study carried out in Turkey on
university students (15). In the present study,
different from the literature, the level of
cyberostracism was found to be higher among
women. In some of the studies, it was reported
that there was no difference between the
cyberostracism levels of men and women (21,
22). The reason for differences between the
results reported in various studies may include
the differences in measurement tools and
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preferred social media applications. The fact
that the studies were conducted in different
socio-cultural groups may also have resulted
in this result.

Since the persons having A-type characters
are flurried, enthusiastic, competitive, and
impatient, they are predicted to tend to risky
behaviors, and these individuals are expected
to have a higher level of cyberostracism.
Moreover, in the present study, it was
determined that the cyberostracism level of
those having A-type characters was higher. In
literature, no study relating cyberostracism to
the character types could be found.

It is thought that the individuals living in large
families might have stricter intra-familial
control mechanisms and it might prevent their
face-to-face and online communication
development. The individuals living in such
families are expected to have a higher level of
cyberostracism. In the present study, the
cyberostracism level among the participants
living in large families was found to be higher
than those living in nuclear families.
Literature information on the subject could
not be found.
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Poverty negatively affects mental health and it
poses a risk factor from the aspect of peer
victimization (23). The students with poor
familial income status are assumed to not be
able to sufficiently express themselves in
social life and they are expected to be
subjected to the high level of cyberostracism.
In the present study, the Ilevel of
cyberostracism was found to be higher among
the participant having such a familial income
level.

It is known that individuals, who cannot have
a healthy relationship with parents and live a
conflict with them, spend more time in a
virtual environment and they are more
vulnerable to cyber threats (24). A similar
result was reported in a study carried out by
Buelga et al. (25). Similar to the literature, it
was determined in the present study that the
level of cyberostracism was higher among the
students considering the attitudes of their
parents towards them as negative.

Internet addiction, which is observed as a
result of long and unconscious use of a
smartphone, also causes several negative
results such as cyberostracism (22, 26). In the
present study, the level of cyberostracism was
found to be higher among those having the
age of first smartphone use at 12 years or
younger and those spending 5 hours/day or
more with a smartphone. A similar result was
reported in a previous study carried out by Ni
and Yan in China (27).

The virtual environments, which allow the
creation of membership by concealing the real
identity through fake names or pictures, also
bring several cyber threats with them (28). In
a study carried out by Golcii et al. on
university students, 1/3 of the participants
stated that they have created an account using
a different name in social media (29). A
similar result was achieved in the present
study and the level of cyberostracism was
found to be higher in this group.

Among the young individuals, who are still at
the age when the skill of coping with stress
that is one of the mental problems arising
from the exclusion, the peer relationships are
given more importance when compared to
adults and they might have emotional
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problems more in case of exclusion (30). In
the present study, the level of cyberostracism
was found to be higher among the students
having a poor face-to-face relationship with
friends.

In parallel with the advancement of
technology, a new social media application is
introduced every day. In the present study, the
social media applications that the students use
most frequently were found to be Instagram,
WhatsApp, and YouTube. In a previous study
carried out in Turkey, the most frequently
used social media applications were reported
to be Instagram, YouTube, and Twitter,
respectively (31), whereas the most frequently
used social media applications in the USA
were reported to be Facebook, Twitter, and
Pinterest, respectively (32). In a study carried
out in South Africa, the most frequently used
apps were found to be WhatsApp, Facebook,
and YouTube (33). The difference between
the results reported might be the diversity of
social media apps, time of the study, the
sociocultural structure of countries, and
tendencies of individuals.

Self-esteem is an important factor in an
individual’s behaviors and preferences in
social life and in perceiving events. Low self-
esteem is known to have a negative
relationship with perceived exclusion (34). It
is thought that feeling ostracized in an
environment with limited self-expression
chance would threaten self-esteem more than
the face-to-face environments. In the present
study, a negative relationship was found
between students’ levels of cyberostracism
and self-esteem. In a previous study carried
out by Schneider et al., it was reported that the
participants ostracized in social media have
lower self-esteem when compared to those,
who are not subjected to cyberostracism (35).
In studies carried out on Facebook, it was
reported that the levels of self-esteem and
sense of belonging among the experimentally
ostracized individuals were found to be lower
(11, 36). In a previous study, Filipkowski et
al. reported that there was no change in self-
esteem levels of individuals subjected to
cyberostracism (21).

Given the fact that the use of the Internet and
social media gradually increases nowadays,
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the results reported here are very important.
Interventions addressing the protection from
harmful effects of social media, which is an
integral part of our lives, on individuals and to
decrease cyberostracism should be planned.

5. Conclusions

In the present study, it can be seen that
cyberostracism is an important public health
problem. The character type, family type,
devoting time for hobbies during the day,
face-to-face communication with friends,
behaviors of parents towards the participant,
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Abstract

The most significant difficulty in dopamine agonist (DA) treatment is its adverse effects which may outweigh its efficacy or even
be disabling leading to discontinuation. Limited data is available to provide a head-to-head comparison of the discontinuation
rates for DAs. We aimed to investigate the prevalence and characteristics of the discontinuation of pramipexole and ropinirole
treatments and to determine the risk factors related to their discontinuation in patients with Parkinson’s disease (PD). The data
of 329 patients that underwent DA treatment (pramipexole or ropinirole) were retrospectively determined. Demographics, di-
sease duration, levodopa equivalent dose, dopamine agonist dosage, related adverse effects, duration of DA treatment, and the
Hoehn and Yahr (HY) scale scores were compared between the two DA groups. The rate of discontinuation of the DAs due
to adverse effects was 51.6%. Psychiatric side effects (14.3%) were the most common reason for discontinuation, and impulse
control disorders (ICD) and pedal edema were the other prominent reasons. The discontinuation rate was higher among the
patients with HY stage 2 and 3 in the pramipexole group, increased age at onset, and increased disease duration. In the ro-
pinirole group, ICD had higher prevalence. The odds ratio of the ICD risk was found to be 2.58 times higher in the ropini-
role group. Common side effects such as daytime sleepiness, constipation, and headache were not found to be reasons for the
discontinuation of DAs; rather, the patients mostly discontinued these treatments due to psychosis, impulse control disorder,
and pedal edema. It is noteworthy that adverse effects led to the discontinuation of treatment in over half of the patients. Furt-
her prospective randomized controlled studies on the reasons for DA discontinuation and related risk factors will be beneficial.

Keywords: Discontinuation, dopamine agonists, Parkinson’s disease, adverse effect

Parkinson hastaliginda dopamin agonisti (DA) tedavisindeki en 6nemli zorluk, etkisinden daha agir basabilen ve hatta tedavinin
kesilmesine yol agabilen yan etkileridir. DAllar i¢in kesilme oranlarinin bire bir karsilagtiran ¢aligmlar ise gok sinirhidir. Parkinson
hastalig1 (PH) olan hastalarda pramipeksol ve ropinirol tedavilerinin kesilme sikligini ve 6zelliklerini aragtirmay1 ve bunlarin ke-
silmesine iligkin risk faktorlerini belirlemeyi amagladik. DA tedavisi (pramipeksol veya ropinirol) uygulanan 329 hastanin verileri
geriye doniik olarak belirlendi. Iki DA grubu arasinda demografik ézellikler, hastalik siiresi, levodopa esdeger dozu, dopamin
agonist dozu, ilgili yan etkiler, DA tedavi siiresi ve Hoehn ve Yahr (HY) 6l¢ek skorlar1 karsilagtirildi. Olumsuz etkilere bagl olarak
DAlerin kesilme oram% 51,6 idi. Psikiyatrik yan etkiler (%14,3) tedaviyi birakmanin en sik nedeniyken, diirtii kontrol bozukluk-
lar1 (DKB) ve pedal 6demi diger 6ne ¢ikan nedenlerdi. Pramipeksol grubunda HY evre 2 ve 3 olan hastalarda tedaviyi birakma
oran1 daha yiiksekti, yine baslangi¢ yas1 ve hastalik siiresi arttik¢a biraka orani artmaktaydi . Ropinirol grubunda DKB daha yiik-
sek prevalansa sahipti. Giindiiz uykululuk, kabizlik ve bag agris gibi sik gériilen yan etkiler DA’lerin kesilmesinin nedeni olarak
bulunmady; daha ziyade psikoz, diirtii kontrol bozuklugu ve pedal 6demi nedeniyle hastalar bu tedavileri ogunlukla birakmisti.
Hastalarin yarisindan fazlasinda yan etkilerin tedavinin kesilmesine yol agmas: dikkat gekicidir.
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Discontinuation of Dopamine Agonists in Parkinson’s Disease

1. Introduction

Dopamine agonists (DAs) have been proven
to effectively treat the motor and non-motor
symptoms of Parkinson’s disease (PD). These
molecules are the first-line treatment for
relatively early-onset (<65 years) PD cases
without dementia, since they delay levodopa-
related motor complications [1]. The greatest
difficulty in the use of DAs is their adverse
effects which may outweigh their efficacy or
even be disabling. The most common side
effects are nausea, hypotension (orthostatic),
impulse control disorders, daytime sleepiness,
psychosis, and pedal edema, which can
develop in any stage of the treatment and lead
to discontinuation [2]. However, there are
only a few studies in the literature that provide
a  head-to-head comparison of the
discontinuation rates of DAs [3,4]. In
addition, the differences between DAs with
regard to the frequency and severity of their
adverse effects are yet to be fully elucidated.
Therefore, our study primarily aimed to
investigate the prevalence and characteristics
of the discontinuation of pramipexole and
ropinirole treatments in patients with PD. The
secondary aim of our study was to determine
the risk factors related to the discontinuation
of these treatments.

2. Material and Methods

In this study, the data of 596 patients with PD
were retrospectively evaluated from the
outpatient records of the movement disorders
unit of the neurology department of
Osmangazi  University Medical Faculty
between 2008 and 2018. The PD diagnosis
was based on the United Kingdom
Parkinson’s Disease Brain Bank Criteria [5].
Patients with a diagnosis of vascular
parkinsonism and those with drug-induced or
atypical parkinsonism were excluded. Patients
without any DA treatment and/or DA
treatment history other than ropinirole and
pramipexol were also excluded. Of the 596
patients, 329 were determined to have
undergone DA treatment with pramipexole
extended release or ropinirole.

The demographic data, disease duration,
levodopa equivalent dose (LEDD), dopamine
agonist dosage, related adverse effects,
duration of DA treatment, and the Hoehn and
Yahr (HY) scale scores of these patients when
experiencing side effects were recorded from
the hospital database, and the data were
compared between the ropinirole and
pramipexole treatment groups.

Ethical aspects

This study was approved by the local ethics
committee of Osmangazi University (protocol
number: 25403353-050.99-E46792).

Statistical analysis

The Shapiro-Wilk normality test was applied
for continuous variables. Variables with a
normal distribution were analyzed with the
independent-samples t-test and expressed as
mean =+ standard deviation. For wvariables
without a normal distribution, the Mann-
Whitney U test was applied, and the data were
expressed as median (25-75%) values. The
chi-square test was conducted for the analysis

of categorical variables expressed as
frequency and percentages. Spearman’s
correlation test was used to test the
relationship  between  variables.  SPSS

Statistics v. 22.0 (IBM, SPSS Inc., Chicago,
IL) was used for the risk factor analysis. A p
value of <0.05 was considered statistically
significant.

3. Results

The descriptive data of the patients who
underwent DAs treatment is provided in Table
1. There were no statistical differences
between the two DA groups in terms of age,
sex, H&Y score, treatment duration, and
LEDD, and only disease duration was
significantly longer in the pramipexole group
(p = 0.005). These results indicated that the
data of the two groups were similar.
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Table 1. Demographic data of the patients

Ropinirole group Pramipexole p value Total (n=329)
(n=80) group (n=249)
Age years
63.6 9.4 64,1 +10.3 0.81° 64 +10.1

Mean + SD 62 (37-88) 64(35-90) 64 (35-90)
Median (min-max)
Sex (n-%)
Male 41 (51.2) 131 (52.6) 0.90° 172 (52.3)
Female 39 (48.8) 118 (47.4) 157 (47.7)
Hoehn & Yahr stage (n-%)
1 16 (20) 57 (22.9) 72 (22.2)
2 25 (31.3) 95 (38.2) 0.36° 120 (36.5)
3 29 (37.3) 75 (30.1) 104 (31.6)
4 10 (12.5) 19 (7.6) 29 (8.8)
5 - 3(1.2) 3(0.9)
Disease duration, years Mean +
SD 10.36 £5.5 8.65 +5.45 0.01° 9.07 £5.51
Median (min-max) 9 (2-33) 7 (1-31) 8 (1-33)
Treatment duration, years
Mean £+ SD 54+32 55+04 0.19°¢ 5.1+3.47
Median (min-max) 5(0.3-12) 4 (0.3-15) 5(0.3-15)
LEDD mean + SD 1103.0 +49.1 976.6 £523.5 0.06" 1007.4 +£517.9
DA-LEDD mean = SD 317.3 +£158.0 309.6 £ 125.6 0.659" 311.0£191.9

SD, standard deviation; LEDD, levodopa equivalent daily dose; DA-LEDD, dopamine agonist levodopa equivalent

daily dose.

a: Independent-samples t-test; b: Chi-square test; c: Mann-Whitney U

The rate of the discontinuation of the DAs due
to adverse effects was 51.6% (169/329).
When all the patients were evaluated (n=329),
psychiatric side effects were the most
common reason for discontinuation, seen in a
total of 47 patients (14.3%). A total of 39
(11.9%) patients discontinued treatment due
to impulse control disorder (ICD), 33 (10.0%)
due to pedal edema, 18 (5.5%) due to deep
brain stimulation treatment (DBS), 12 (3.6%)
due to dementia, 10 (3.0%) due to
headache/somnolence, and nine (2.7%) for
other reasons.

When the ropinirole- and pramipexole-treated
patient groups were compared, there was no
statistically significant difference according to
the discontinuation rate when all the reasons

for discontinuation were evaluated together (p
> 0.05). Forty-eight (59.2%) of the 80 patients
using ropinirole and 121 (48.5%) of the 249
patients using pramipexole discontinued
treatment due to adverse effects or DBS
treatment. When evaluated separately, the rate
of discontinuation due to ICD was
significantly greater in the ropinirole group
compared to the pramipexole group (p =
0.049). There were no statistically significant
differences between the groups in terms of
psychiatric  side effects (hallucinations,
delusions, and psychosis), headache, pedal
edema, dementia, discontinuation due to DBS
or other reasons (p > 0.05). The prevalence of
each adverse effect and their comparison
between the groups are presented in Table 2.

Table 2. Reasons for discontinuation in the ropinirole and pramipexole groups

Side Effect Ropinirole (n, %) Pramipexole (n, %) prE

Drug discontinued 48 (59.2) 121 (48.5) 0.08
N (%) P

Psychiatric side effects 13 (27.1) 34 (25.3) 0.87""

(hallucinations, delusions, and

psychosis)

Headache/somnolence 1(2.1) 9(7.4) 0.18"
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Pedal edema 7 (14.6)
Dementia 2(4.2)
Impulse control disorder 16 (33.3)
Deep brain stimulation 4(8.3)
Other 5(10.4)
p¥=0.261

*Fisher’s exact Test
*%* Chi-square test

26 (21.5) 0317
10 (8.3) 0.34"
22 (18.2) <0.01"
15 (12.4) 0.59
5(4.1) 0.15"

The discontinuation rate was found to be
higher in patients with HY stage 2 and 3 in the
pramipexole group and those with increased
age at discase onset and increased disease
duration (p < 0.05). In contrast, in the
ropinirole group, there was no significant
difference in discontinuation frequency
according to the HY stages.

Risk factors of discontinuation

In the ropinirole group, 11.9% of the patients
discontinued treatment due to ICD, which was
higher than observed in the pramipexole

group. The odds ratio of the ICD risk was
2.58 times higher in the ropinirole group.

According to the results of the logistic
regression analysis, the prevalence of ICD
was 2.5 times greater in the males compared
to the females for the whole sample, and 5.5
times greater in the ropinirole group. Early
onset of the disease, disease duration,
treatment duration, and patient age were not
found to be risk factors. The descriptive data
of the patients who discontinued DA therapy
are summarized in Table 3.

Table 3. Demographic data of the patients that discontinued dopamine antagonist treatment

Ropinirole group

Pramipexole Total (n=329)

(n=48) group (n=121)
Age -years 64.6 +10.1 67.2+10.3 66.4+10.3
Mean = SD 63 (37-88) 68 (36-90) 66 (36-90)
Median (min-max)
Sex (n-%)
Male 27 (56.3) 58 (47.2) 85 (50.3)
Female 21 (43.8) 63 (52.1) 84 (49.7)
Disease duration, years (mean + 1
SD) 11.2+6.1 9.9+53 03+5.5
Median (min max) 10 (2.33) 9 (2-26) 9 (2-33)
Treatment duration years, 5.415+35 5.4+3.6
Mean + SD 53438 5(3-15) 5.(0.3-15)
Median (min-max) 4.5(0.3-12)
LEDD
Mean = SD 1092.7 +482.8 1020.1 +£549.2 1040.9 +£530.7
DA-LEDD
Mean = SD 289.6 = 156.6 276.7 +129.8 280.4 +37.6

SD, standard deviation;, LEDD, levodopa equivalent daily dose; DA-LEDD, dopamine agonist levodopa equivalent

daily dose

While age and disease duration were not risk
factors for discontinuation in the ropinirole
group, they were found to be risk factors in

the pramipexole group (p < 0.001 and p =
0.001, respectively). The comparison of the
risk factors of discontinuation for both groups
is summarized in Table 4.
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Table 4. Association between risk factors and drug discontinuation in ropinirole and pramipexole groups

Pramipexol Ropinirole

p values p values
Age <0.001 0,273
Gender 037" 0.151"
Disease duration 0.001" 0.096"
Treatment duration 0.078j 0.732"
Levodopa equivalent daily dose  0.205 0.820*

* Independent-samples t-test
** Pearson’s chi-Square test
Statistically significant at p < 0.05

Dopamine agonists-levodopa equivalent daily dose: 0.000" p/ r

4. Discussion

Although the side effects of DAs are well
defined, the frequency of drug discontinuation
due to side effects has not been sufficiently
discussed. This study focused on the
frequency and causes of DA discontinuation.
The discontinuation rate was determined to be
59.2% for ropinirole and 48.5% for
pramipexole. In retrospective studies with a
follow-up of up to three years, the rate of
discontinuation was reported to range from 7
to 69% for ropinirole and 0 to 60% for
pramipexole, which was consistent with our
results [3,4].

Multicenter randomized, double-blind,
controlled studies investigating the efficacy
and safety and discontinuation reasons for
pramipexole have reported a discontinuation
rate of 4.8-12% due to adverse effects.
However, these studies did not indicate the
variety of adverse effects that resulted in
discontinuation and evaluated data from a
maximum of 33-week follow-up period [6—
11]. The rate of discontinuation in our study
was similar to previous retrospective studies,
but our results were markedly higher than
randomized controlled trials (RCTs). The
follow-up periods of RCTs were much shorter
compared to our study. For this reason, it may
not be appropriate to compare them with our
findings. Another possible reason is that
increasing awareness of the adverse effects of
DAs in recent years may have led patients and
doctors to attach more importance to this
subject and make a decision to discontinue
these treatments.

In our study, psychiatric side effects and ICD
were the most common reason for the
discontinuation of DAs, which is also
consistent with the literature [12]. In PD
patients using dopamine agonists, psychiatric
side effects (hallucinations, delusions, and
psychosis) develop secondary to the activation
of the dopaminergic receptors of the
mesocorticolimbic pathway [3]. In RCTs, the
prevalence of psychiatric side effects was 4-
10.7% for pramipexole and 7% for ropinirole
[6,10,11,13-16]. Both head-to-head
comparison and placebo-controlled studies of
DAs reported increased risk of hallucinations
in pramipexole rather than ropinirole [17-19].
We did not come across a study in the
literature that reported discontinuation due to
psychosis; therefore, we were not able to
conduct a direct comparison. In our study, the
rate of discontinuation due to psychiatric side
effects was 14.3% for the whole study group.
Furthermore,  psychiatric  side  effects
constituted 27.8% of all reasons for
discontinuation.

In studies on PD patients treated with DAs,
the ICD prevalence have been reported in a
wide range of 8-39% [1,14,20,21]. In our
study, ICD was assessed with the
Questionnaire for Impulsive Compulsive
Disorders in Parkinson’s Disease, and the ICD
prevalence among all patients was 10.9%,
consistent with the literature. Although the
incidence of ICD has been reported in
previous studies, there is only one study that
evaluated drug discontinuation due to ICD,
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which reported this rate as 2.6% (31). In our
study, treatment was  conservatively
discontinued in all patients who developed
ICD (n = 36), which was the second most
common  reason for  discontinuation,
constituting 21.3% of all discontinuation
cases.

When the discontinuation rate associated with
ICD was evaluated separately for the
ropinirole and pramipexole groups, the
discontinuation rate was determined as 17%
for ropinirole and 33,6% for pramipexole. In
previous studies, the ICD prevalence has been
reported to be 17.8-43.1% for pramipexole
and 15.5-42% for the ropinirole group [1,14];
however, the authors did not indicate whether
or not treatment was discontinued in these
patients. Early onset of disease, being single,
having a family history of gambling, and
smoking were reported as risk factors [14].

A new meta-analysis conducted in 2018 by
Grall-Bronnec et al. examining 90 recent
studies reported that male gender, young age,
history of psychiatric disorder, long disease
duration, drug dosage, and early age of onset
were risk factors for the development of ICD
[22]. In our study, the discontinuation rate due
to ICD was significantly greater in the
ropinirole group compared to the pramipexole
group (p = 0.049). Additionally, our results
showed that ropinirole use resulted in 2.58
times greater risk of ICD development
compared to pramipexole. These results are
not in agreement with the reports in the
literature indicating that pramipexole has
higher ICD prevalence [1,23-25]. This may
be due to the differences in the number of
patients in our two groups (pramipexole: 249;
ropinirole: 80) or our follow-up period being
longer than in previous studies.

In the literature, the pedal edema prevalence
has been reported as 7.9-22.5% in patients
using DAs (35-38). Consistent with the
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Abstract

Bone marrow aspirate for morphology and cytogenetics and qualitative reverse transcriptase polimerase chain reaction on perip-
heral blood cells is mandatory for the diagnosis of chronic myeloid leukemia (CML). Bone marrow biopsy and fluorescence in situ
hybridisation may be necessary in selected patients. Performing other tests and diagnostic procedures depends on characteristics
of the individual patient. Although flow cytometry is an essential tool in the diagnosis and monitoring of many hematological
malignancies, it has a limited role in CML. In this study, we evaluated the CD45 side scatter results of our CML patients at diagno-
sis and during follow up. Totally 56 CML patients (22 female and 34 male) in chronic phase treated with imatinib were included.
Patients were also evaluated after 8 (3-19) months follow up. Complete blood cound parameters and CD45/SSC results of the
patients at diagnosis and follow up were evaluated retrospectively. The Wilcoxon T test was used to compare the means between
the two groups. p<0.05 was considered statistically significant. All of them had decreased leukocyte and platelet counts. There was
no difference in hemoglobin value. Comparison of CD45/SSC results at diagnosis and follow up revealed a decrease in granulocyte
and blast percentages, and an increase in lymphocyte, monocyte, normoblast percentages. Complete blood counts and CD45/SSC
results were not different when we divided patients into 2 groups according to being MMR positive or MMR negative. Survival of
MMR positive and negative patients were also found similar. According to the results of our study, we were unable to suggest using
CD45/SSC as a routine diagnostic and/or follow up tool. However, there were limitations of our study such as the limited number
of patients, the variance between the time of MMR evaluation and the evaluation at only one time point. The results may change
in larger studies with serial CD45/SSC analysis and with different tyrosine kinase inhibitors.

Keywords: chronic myeloid leukemia, CD45/SSC, imatinib.

Morfoloji ve sitogenetik i¢in kemik iligi aspirat1 ve periferik kan hiicrelerinde kalitatif revers transkriptaz polimeraz zincir reaksi-
yonu, kronik miyeloid 16semi (KML) tanist i¢in zorunludur. Segilmis hastalarda kemik iligi biyopsisi ve floresan in situ hibridizas-
yon gerekli olabilir. Diger testlerin ve teshis prosediirlerinin uygulanmas, bireysel hastanin ézelliklerine baglidir. Akis sitometrisi
birgok hematolojik malignitenin tanisinda ve izlenmesinde 6nemli bir arag olmasina ragmen, KMLde sinirli bir rolii vardir. Bu
caligmada KML hastalarimizin tani aninda ve takip sirasindaki CD45 dagilim sonuglarini degerlendirdik. Imatinib ile tedavi edi-
len kronik fazdaki toplam 56 KML hastas1 (22 kadin ve 34 erkek) ¢aligmaya dahil edildi. Hastalar ortalama 8 (3-19) aylik takipliydi.
Hastalarin tani ve takipteki tam kan sayimi parametreleri ile CD45/SSC sonuglar1 retrospektif olarak degerlendirildi. Iki grup
arasindaki ortalamalari kargilagtirmak i¢in Wilcoxon T testi kullanildi. p<0.05 degeri istatistiksel olarak anlamli kabul edildi. Hep-
sinde l6kosit ve trombosit sayilari azalmisti. Hemoglobin degerinde farklilik goriilmedi. Tani ve takipteki CD45/SSC sonuglarinin
karsilagtirilmasinda graniilosit ve blast yiizdelerinde azalma, lenfosit, monosit, normoblast yiizdelerinde artis saptandi. Hastalar1
MMR pozitif veya MMR negatif olarak 2 gruba ayirdigimizda tam kan sayimi ve CD45/SSC sonuglari farkli degildi. MMR pozitif
ve negatif hastalarin sagkalimi da benzer bulundu. Calijmamizin sonuglarina gére, CD45/SSC’nin rutin tani ve/veya takip araci
olarak kullanilmasini 6neremedik. Ancak ¢aliymamizin sinirli hasta sayis;, MMR degerlendirme zamanu ile sadece bir zaman nok-
tasindaki degerlendirme gibi kisitliliklar: vardi. Seri CD45/SSC analizi ve farkli tirozin kinaz inhibitérleri ile yapilan daha biiyiik
caligmalarda sonuglar degisebilir.

Anahtar Kelimeler:kronik miyeloid 16semi, CD45/SSC, imatinib.
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Flow Cytometric Analysis of Chronic Phase Chronic Myeloid Leukemia Patients

1. Introduction

When chronic myeloid leukemia (CML) is
diagnosed, a bone marrow aspirate is required
for morphology to distinguish chronic phase
(CP) from accelerated phase (AP) or blastic
phase (BP) and for cytogenetics. A core
biopsy may be done to evaluate the degree of
fibrosis and may identify blasts not evident in
the aspirate (1-3). A qualitative reverse
transcriptase polimerase chain reaction (PCR)
on peripheral blood cells is mandatory to
identify the type of Breakpoint Cluster
Region-Abelsonl (BCR-ABLI1) transcripts. If
a molecular assay demonstrates BCR-ABLI,
but the Philadelphia (Ph) chromosome cannot
be identified by cytogenetics, Fluorescence in
situ Hybridisation (FISH) is required. The
diagnostic work-up is completed by physical
examination, a standard biochemical profile
including hepatitis B serology, cholesterol,
lipase, and hemoglobin Alc values and an
electrocardiogram. Performing other tests and
diagnostic procedures depends on
characteristics of the individual patient (4).

Several prognostic systems (Sokal, Euro,
EUTOS, ELTS) including peripheral blood
blasts have been used to estimate the survival
risk at baseline (5-8). Blasts are usually
defined morphologically.

Blood cell counts and differential cell counts
are required every 2 weeks until a complete
hematologic  response is achieved
quantitative PCR on blood cells must be
performed at least every 3 months. FISH
monitoring may be needed in patients with
atypical transcripts (4).

Although flow cytometry is an essential tool
in the diagnosis and monitoring of many
hematological malignancies, it has a limited
role in CML especially in CP. In this study,
we evaluated the flow cytometry (CD45 side
scatter (SSC)) results of our CML patients at
diagnosis and during follow up and aimed to
find a role for flow cytometry in CML.

2. Methods

The study group comprised 56 CML patients
(22 female and 34 male) in CP treated with
imatinib. Age at diagnosis was 52 (24-82)
years. Patients were also evaluated after 8 (3-

19) months follow up. Treatment responses
were categorized according to FEuropean
Leukemia Net criteria (4). Informed consent
was obtained from all patients. No additional
bone marrow biopsy was needed and all tests
were performed during routine diagnostic and
monitoring procedures. Ethics committee
approval was obtained from the Non-
interventional ~ Clinical  Studies  Ethics
Committee  of  Eskisehir =~ Osmangazi
University Faculty of Medicine with the
number 2020-55 on 30.12.2020.

BCR-ABL expression was quantitated using
real-time quantitative reverse-transcriptase
PCR according to the Europe against Cancer
Protocol using ABL as a control gene. The
BCR-ABL/ABL ratio was expressed as a
percentage and normalized to the international
scale using a correction factor established
during external standardization.

Flow cytometry was performed on 50
microliter bone marrow aspirate in EDTA on
Becton Dickinson flow cytometer using 20
microliter ~ CD45FITC/CD14PE ~ Becton
Dickinson monoclonal antibodies. Further
processing was done using whole blood lyse
method. A total count of 1x104 cells per tube
was obtained and analyzed on CD45/SSC
gate. The SSC versus CD45 plots were
evaluated for CD45 expression, side scatter
expression, normoblasts, granulocytes,
lymphocytes, monocytes and the blasts if
present.. The Wilcoxon T test was used to
compare the means between the two groups.
p<0.05 was  considered  statistically
significant.

3. Results

Fifty (89.3%) patients were still alive at the
time of data collection. Causes of death were
pneumonia (n=2), heart failure (n=1), colon
perforation (n=1) and unknown in 2 patients.
Sokal risk score was low in 26 (46.4%),
intermediate in 22 (39.3%) and high in §
(14.3%) patients. Bone marrow biopsy
revealed fibrosis in 23 (41.1%) and dysplasia
in 19 (33.9%) patients. Bone marrow
cytogenetics was evaluable in 20 (35.7%)
patients and revealed 46,XX,t(9;22)(q34:;q11)
in 16 patients, 46,XY,t(9;22)(q34;q11) in 2
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patients, 46,XY,t(1;9;22) in 1 patient and parameters at diagnosis and follow up are
46,XY,t(9;22;10) in 1 patient. Hematologic listed in Table 1.

Table 1. Hematologic parameters at diagnosis and follow up

At diagnosis At follow up
Min Max Mean Standard Min Max Mean Standard P
Parameter A e
deviation deviation
Hemoglobin (g/dl) 7 16 11.53 2.06 8.1 20.9 12.26 2.01 0.089
White blood cell 3400 600000 82810.71 108511.04 1500 96000 8816.07 14254.78 <0.001
(/mm®)
Absolute 1100 580000 73324.11 102233.83 600 47000 4317.86 6055.72 <0.001
neutrophil(/mm?®)
Absolute 1800 55000 5551.10 7731.77 800 4600 1736.78 723.04 <0.001
lymphocyte(/mm?)
Absolute monocyte 0 30300 2213.21 4074.12 0 3300 455 477.68 <0.001
(/mm®)
Absolute eosinophil 0 26500 1585.89 3732.14 0 900 158.21 156.33 <0.001
(/mm®)
Absolute 0 8700 1211.07 2122.80 0 2400 80.18 321.68 <0.001
basophil(/mm?®)
Platelet (/mm’) 34000 2023000  485928.57 351508.02 14000 1243000 236339.29 161803.17 <0.001

Major molecular response (MMR) was (42.3%) and dysplasia was observed in 3
obtained in 25 (44.6%) patients. Control bone  (11.5%) patients. CD45 SSC results at
marrow biopsies were obtained in only 26 diagnosis and follow up are shown in Table 2.
(46.4%) patients. Fibrosis was observed in 11

Table 2. CD45 SSC results at diagnosis and follow up

Parameter At diagnosis At follow up
(%) Min Max Mean Standard  Min Max Mean Standard p
deviation deviation
(n=56)

Granulocyte 31.6 92 78.20 12.91 19.7 74.9 58.09 11.57 <0.001
Lymphocyte 0 322 3.82 50.04 6 42.1 17.36 7.92 <0.001
Monocyte 0 6.1 1.36 1.21 1.6 9.6 3.53 1.33 <0.001
Normoblast 0 47 8.68 9.60 4 39 12.4 6.66 <0.001
Blast 0 9.6 1.56 2.44 0 3.7 0.18 0.67 <0.001
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When we divided patients into 2 groups as
MMR positivite and negative, we found no
difference between MMR positivity and Sokal
risk groups at diagnosis (p=0.378).

MMR positivity was not different between the
patients with fibrosis (p=0.33) and dysplasia
(p=0.087) in the bone marrow biopsy at
diagnosis.

Complete blood count parameters and CD45
SSC results at diagnosis and follow up in
MMR positive and negative patients are
shown in Table 3 and 4.

Survival of MMR positive and negative
patients was not found different (101.43+8.42
months vs 109.36+7.44 months) (Figure 1).

Table 3. Hematologic parameters of MMR positive and negative patients

MMR positive MMR negative
Parameter (n=25) (n=31)
Min Max Mean Standard Min Max Mean Standard P
deviation deviation
Hemoglobin (g/dl) 8.5 16.5 12.1 1.61 8.1 20.9 12.3 2.30 0.96
blood cell 2400 96000 10556 18859.41 1500 55000 7412.9 9134.13 0.81
(/mm’)
Absolute 1300 8700 3492 1751.89 600 47000 4983.87 7984.32 0.54
neutrophil(/mm3)
Absolute 800 4600 1751.6 808.48 800 3900 1724.83 659.68 0.99
lymphocyte(/mm®)
Absolute monocyte 100 3300 506.4 608.28 100 1750 420 336.81 0.45
(/mm®)
Absolute eosinophil 0 900 186.4 194.65 0 400 138 112.77 0.55
(/mm’)
Absolute 0 100 41.6 43.27 0 2400 111.29 431.24 0.181
basophil(/mm?®)
Platelet (/mm”®) 14000 338000 205120 73341.84 67000 1243000  261516.12  205491.42 0.63
Table 4. CD45 SSC results of MMR positive and negative patients
MMR positive MMR negative
Parameter (n=25) (n=31)
(%)
Min Max Mean Standard Min Max Mean Standard p
deviation deviation
Granulocyte 26 71 59.06 10.45 19.7 74.9 57.3 12.50 0.77
Lymphocyte 8 42.1 16.36 6.97 6 354 18.1 8.63 0.42
Monocyte 2.1 9.6 3.6 1.61 1.6 6.4 3.46 1.07 0.66
Normoblast 4 19.8 11.4 4.35 4 39 132 8.03 0.77
Blast 0 1 0.04 0.2 0 3.7 0.28 0.86 0.27
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Figure 1. Survival of MMR positive and negative patients

4. Discussion

Flow cytometric analysis data in CML
patients is scarce. Dybko et al (9) evaluated
54 CML patients and indicated that
CD34+CD117+ cells must be eliminated
through an apoptotic pathway to achieve
optimal treatment response in CML patients.

Shima et al (10) demonstrated that
granulocye-macrophage progenitor (GMP)
predominance in CML progenitors at
diagnosis and sustained expression of cMpl in
bone marrow progenitors at 3 months may be
predictive of poor outcome in children with
chronic phase CML treated with imatinib.

Sun et al (11) demonstrated that flow
cytometric analysis of phosphotyrosine levels
is a reliable and convenient adjuvant
technique for diagnosis of BCR-ABL positive
leukemias and shows promise for serial
evaluation of patients undergoing treatment.

In another study (12), the results of flow
cytometry analysis showed that in patients
with the acquisition of resistance to imatinib
the number of CD34+ cells increases in the
bone marrow and peripheral blood.

Oka et al (13) showed that decrease in CD19
positive B lymphoid cells in the blast region is
associated with a poor response to imatinib.

Cell compositions in the blast region in some
patients were similar to those in
myelodisplastic ~ syndrome and healthy
volunteers and they concluded that cell
compositions in the blast region of bone
marrow may be directly related to the
proliferation of CML progenitors, leading to
response to imatinib.

The flow cytometry with a CD45/SSC gate
separates immature cells including blasts from
other cells in bone marrow and is superior to
flow cytometry with a forward scatter/side-
scatter gate to identify small populations of
the immature cells in bone marrow (14,15).

Janssen et al (16) found that in 24 of 40
newly diagnosed CML patients residual
normal CD34+CD38- stem cells could be
identified by lower CD34 and CD45
expression, lower forward/sideward light
scatter and by differences of lineage marker
expression (CD7, CD11b and CD56) and of
CD90. Patients with residual non-leukemic
stem cells had lower clinical risk scores
(Sokal, Euro), lower hematological toxicity of
imatinib and better molecular responses to
imatinib than patients without.

In this study we only used CD45/SSC gate in
CP CML patients because it is widely used for
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determining leukemia phenotypes as well as
detecting minimal residual disease in
leukemia as a routine practice in flow
cytometry laboratories at hospitals. Therefore,
physicians can easily order the analysis of
bone marrow in CML using flow cytometry
with a CD45/SSC gate. Moreover,flow
cytometry results are obtained within one or
two days and data can be easily re-analysed if
needed.

Firstly we compared the complete blood count
parameters of patients at diagnosis and follow
up. All white blood cell and platelet counts
were decreased as expected and hemoglobin
was not different. Comparison of CD45/SSC
results at diagnosis and follow up revealed a
decrease in granulocyte and blast percentages,
and an increase in lymphocyte, monocyte,
normoblast percentages. However complete
blood counts and CD45/SSC results were not
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Abstract

Iron is an essential mineral requiredfor a variety of vitalbiologicalfunctions. C-reactive protein (CRP) is widelyused as a routine
marker of chronicoracuteinflammation. Bothirondeficiencyandexcessinduceproinflammatoryactivity in the body. Weclinicallyob-
servedthat C-reactive protein, whichwashighbeforeirontreatment, decreasedafterirontreatment. Weaimedtoinvestigatetheauthen-
ticity of thisclinicalobservationandcompareourresultswiththeliterature. Inthissingle-center, prospectivestudy, 170 femalepatients
of reproductiveagewhowerefoundtohaveirondeficiencyanemiaaccordingtothe 2001 WHO irondeficiencycriteriawereincluded in
thisstudy, withtheapproval of theethicscommittee. Hemoglobin, hematocrit, meancorpuscularvolume, leukocyte, platelet, ferri-
tin, folate, C-reactive protein valueswererecorded at the time of firstadmissionand 4-8 weeksafterthetreatment. An increase in
thelevels of mean hemoglobin (11.7+1.4 vs 9.5+1.7; p<0.001), mean HCT (36.0+3.6 vs 30.7+4.7; p<0.001), mean MCV (76.7+7.8
vs 70.049.2; p<0.001), andmedianferritin (43 vs 3.6; p<0.001) wasobserved in additionto a decrease in thelevels of medianplatelet
(273 vs 302; p<0.001) andmedian CRP (0.9 vs 1.3; p<0.001) in allpatientsafterthetreatmentversusbaseline.Inthelight of theresults
of ourstudyandtheliterature, we can say thatirondeficiencycauses a chronicinflammatoryprocess.

Keywords: Iron, irondeficiency, inflammation, C-reactive protein

Demir, gesitli hayati biyolojik iglevler i¢in gerekli olan temel bir mineraldir. C-reaktif protein, kronik veya akut inflamasyonun
rutin bir belirteci olarak yaygin sekilde kullanilmaktadir. Hem demir eksikligi hem de fazlalig: viicutta proinflamatuar bir duruma
neden olur. Demir tedavisi dncesi yiiksek olan C-reaktif proteinin, demir tedavisi sonras: diistiigiinii klinik olarak gézlemledik. Bu
klinik gozlemin gergekligini aragtirmayi ve sonuglarimizi literatiirle karsilastirmay: amagladik. Tek merkezli, prospektif planlanmug
bu ¢aligmaya etik kurul onay1 aliarak, 2001 WHO demir eksikligi kriterlerine gore demir eksikligi anemisi saptanan reprodiiktif
¢agda 170 kadin hasta dahil edildi. Hastalarin ilk bagvuru sirasindaki ve tedaviden 4-8 hafta sonraki hemoglobin, hematokrit, orta-
lama eritrosit hacmi, 16kosit, trombosit, ferritin, folat, C-reaktif protein degerleri kaydedildi. Téim hastalarda tedavi sonrasi tedavi
oncesine kiyasla ortalama hemoglobin (11,7+1,4 vs 9,5+1,7; p<0,001), ortalama HCT (36,0+3,6 vs 30,7+4,7; p<0,001), ortalama
MCV (76,7+7,8 vs 70,0+9,2; p<0,001) ve ortanca ferritin (43 vs 3,6; p<0,001) diizeylerinde artig saptandi, ortanca platelet (273
vs 302; p<0,001) ve ortanca CRP (0,9 vs 1,3; p<0,001) diizeylerinde diisiis saptandi. Caligmamizin sonuglar1 ve literatiir bilgileri
1s1ginda demir eksikliginin kronik inflamatuar bir siirece yol agtigini sGyleyebiliriz.

Anahtar Kelimeler: Demir, demireksikligi, inflamasyon, C-reaktif protein
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Iron Deficiency and Inflammation

1. Introduction

Iron is an essential mineral required for a
variety of vital biological functions (1). In
humans, iron is required for various
biochemical processes including cell-
mediated immune response in addition to
mitochondrial electron transfer reactions,
citric acid cycle, gene expression, oxygen
binding and transporting, regulation of
cellular growth and differentiation (2). Iron
excess induces oxidative stress, causing
endothelial dysfunction and a chronic
inflammation (3, 4). On the other hand, iron
deficiency (ID) reduces mitochondrial
respiration, respiratory chain  complex
mechanism, and membrane potential, which
may affect the oxidant-antioxidant system.
These changes can be regulated by iron
treatment (5). ID is a common global public
health problem. It is predominantly common
among women of reproductive age (6).

ID may cause symptoms both in the presence
and absence of anemia, or it may be
asymptomatic. Common symptoms and signs
include  fatigue, drowsiness, reduced
concentration, vertigo, tinnitus, paleness, and
headache (7). C-reactive protein (CRP) is
widely used as a routine marker of chronic or
acute inflammation (8).

As iron is a pro-oxidant, it is associated with
inflammation and oxidative stress with
increased signal pathways. Both iron
deficiency and excess induce proinflammatory
activity in the body (9, 10).

We clinically observed that CRP, which was
high before iron treatment, decreased after
iron treatment. We aimed to investigate the
authenticity of this clinical observation and
compare our results with the literature.

2. Material Method

In this single-center, prospective study, 170
female patients of reproductive age, who
were admitted to our hospital between July
2020 and February 2021 and found to have
iron deficiency anemia (IDA) according to the
2001 WHO iron deficiency criteria (6) and ,
previously received either iron or iron and
B12 combination treatment, were included in

this study with the approval of the ethics
committee. Patients with HB levels under
12g/dL and ferritin levels under 30 pg/L were
considered to have iron deficiency anemia. 85
patients with diagnosed iron deficiency were
administered 200 mg/day oral ferrous
fumarate, and 85 patients were administered

1000 mg/day, single-dose v
ferric carboxymaltose. Patient follow-up was
after 4- 8 weeks after the treatment.

Hemoglobin (Hb), hematocrit (Htc), mean
corpuscular volume (MCV), leukocyte
(WBC), platelet (PLT), ferritin, folate, c-
reactive protein (CRP) values were recorded
at the time of first admission and 4-8 weeks
after the treatment.

Exclusion criteria

Patients who rejected participating in the
study as well as those diagnosed with
comorbidities other than ID, malignant
diseases, those having developed ID following
a gastrointestinal  surgery, having an
inflammatory  gastrointestinal ~ diseases,
rheumatic diseases, pregnancy, menopause,
amenorrhea, lactating women, those who
receive erythrocyte transfusion, patients with
acute or chronic infections, those using other
medicines other than iron, those who smoke
cigarettes, those with hemoglobinopathies, or
those who were admitted for follow-up before
the first 4 weeks of the treatment or after more
than 8 weeks of the treatment were excluded
from the study.

Statistical Analysis

Statistical evaluation was performed using
Statistical Package for Social Sciences (SPSS)
for Windows 20 (IBM SPSS Inc., Chicago,
IL). Normal distribution of statistical data was
evaluated based on Kolmogorov-Smirnov test.
Numeric variables with normal distribution
were indicated as meantstandard deviation
(SD) and numeric variables without normal
distribution were indicated as median (i.e.,
minimum, maximum).  Variations in
laboratory findings in the entire population
and between treatment groups after iron
replacement were evaluated by the repeated
mixed model analysis. In statistical analyses,
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p< 0.05 (*) value was determined to represent
statistical significance.

3. Results

Study population consisted of 170 female
patients diagnosed with iron deficiency

anemia with a mean age of 37.3+£9.0 (min.:18;
max.:59). Mean age and baseline laboratory
findings did not show any significant
difference in patients who received oral and
IV iron replacement (see Table 1).

Table 1. Distribution of demographic and baseline laboratory findings

Variables All population Oral Iron IV Iron p
n=170 n=85 n=85

Age, years 37.3+9.0 37.0+9.5 37.648.3 0.947
Hemoglobin (g/dL) 9.5+1.7 9.6+1.9 9.4+1.6 0.556
HCT (%) 30.7+4.7 30.9+4.8 30.5+4.5 0.601
MCYV (fL) 70.0£9.2 70.8+£9.0 69.1+9.3 0.197
WBC (10°/m1) 6.742.0 6.7+1.9 6.8+2.1 0.650
PLT (10*/pu1) 302(131-488) 287(131-488) 312(172-515) 0.961
FERRITIN (ng/L) 3.6(0.5-17.2) 3.7(1.2-17.2) 3.6(0.5-15.7) 0.161
CRP (mg/L) 1.3(0.1-32.1) 1.3(0.1-11.8) 1.2(0.1-32.1) 0.412

Numerical variables were expressed as mean+standard deviation or median (min-max).
* p <0.05 shows statistical significance. WBC: White blood cells, CRP: C-reactive proteins,
PLT:Platelets, MCV:Mean corpuscular volume, HCT: Hematocrit

An increase in the levels of mean hemoglobin
(11.7£1.4 vs 9.5+1.7; p<0.001), mean HCT
(36.0£3.6 vs 30.7+4.7; p<0.001), mean MCV
(76.7£7.8 vs 70.0+£9.2; p<0.001), and median
ferritin (43 vs 3.6; p<0.001) was observed in

addition to a decrease in the levels of median
platelet (273 vs 302; p<0.001) and median
CRP (0.9 vs 1.3; p<0.001) in all patients after
the treatment versus baseline (see Table 2).

Table 2. Change in laboratory findings of IDA patients after treatment

Variables Baseline After treatment p
n=181 n=181

Hemoglobin (g/dL) 9.5+1.7 11.7£1.4 <0.001*
HCT ( %) 30.7+4.7 36.0£3.6 <0.001*
MCYV (fL) 70.0+9.2 76.6+7.8 <0.001*
WBC (10*/m1) 6.7+2.1 6.9+1.7 0.075
PLT (10%/p1) 302(131-488) 273(280-552) <0.001*
Ferritin (ng/L) 3.6(0.5-17.2) 43(2.4-286.3) <0.001*
CRP (mg/L) 1.3(0.1-32.1) 0.9(0.1-17.8) <0.001*

Numerical variables were expressed as meantstandard deviation or median (min-max).
* p <0.05 shows statistical significance. WBC: White blood cells, CRP: C-reactive proteins, PLT: Platelets, MCV:

Mean corpuscular volume, HCT: Hematocrit

The effects of age have been adjusted. In
patients who were administered IV iron

replacement versus those who received oral
iron replacement, a higher increase in the
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levels of hemoglobin (Ap=0.009), MCV
(Ap=0.002), and ferritin (Ap<0.001) were
observed after treatment. In both treatment

groups, increase in HCT and WBC levels as
well as decrease in platelet and CRP levels
were similar (see Table 3).

Table 3. Change in laboratory findings after treatment by treatment sub-groups

Variables Oral Iron Replacement p
Baseline After
treatment
n=181 n=181
HGB (g/dL) 9.6£1.9 11.4+1.5 <0.001*
HCT(%) 30.9+4.8 35.5£3.9 <0.001*
MCV(fL) 70.8+£9.0 75.8+7.1 <0.001*
WBC(10* /)  6.7+1.9 6.9+1.5 0.095
PLT(10%u)  287(131-  274(115-552) <0.001*
488)
Ferritin 3.7(1.2- 24.9(2.8- <0.001*
(ng/L) 17.2) 215.6)
CRP (mg/L) 1.3(0.1- 0.9(0-12.6) <0.001*
11.8)

IV Iron Replacement p Ap
Baseline After
treatment
n=181 n=181
9.4£1.6 12.0+£1.3 <0.001 0.009*
30.5+4.5 36.6+£3.2 <0.001 0.071
69.0+9.3 77.4+8.3 <0.001 0.002*
6.842.3 7.0£1.8 0.086 0.318
312(172- 270(280-520) <0.001 0.467
515)
3.6(0.5-15.7) 56.1(2.4- <0.001 <0.001
286.3) * *
1.2(0.1-32.1)  1(0.1-17.8) 0.132

<0.001

Numerical variables were expressed as meantstandard deviation or median (min-max).

* p <0.05 shows statistical significance.

A = Difference between groups in the amount of change after treatment compared to pretreatment

The effects of age have been adjusted.

HGB: Hemoglobin, WBC: White blood cells, CRP: C-reactive proteins, PLT: Platelets, MCV: Mean corpuscular

volume, HCT: Hematocrit

4. Discussion

We compared CRP levels of young women
with IDA before and after iron treatment. We
found out that CRP levels after iron treatment
were lower in both groups compared to those
before the treatment. Study results confirmed
our clinical observations.

The results from a meta-analysis suggested
that iron treatment in patients with cardiac
failure could improve cardiac functions in
cardiac dysfunction and reduce N-terminal
pro b-type natriuretic peptide (NTproBNP), an
inflammatory prognostic marker, as well as a
reduction in CRP serum levels (11). The
results also indicated that the presence of
chronic inflammation in cardiac failure was
responsible for impaired iron absorption,
recycling, and release from iron stores in the
body (12). An experiment with lab rats
showed that iron deficiency may cause non-
apoptotic cell death and inflammation in
cultured cells in addition to in-vivo

inflammation (13). Fan et al. described an
increased activation of nuclear factor kappa
beta (NF-kB), a proinflammatory transcription
factor, in macrophages with iron deficiency
(14).

As in iron deficiency, inflammation and
endothelial dysfunction also develop in case
of iron excess (9,10). For this reason, it is vital
to ensure iron balance in the body. The main
regulator between iron and inflammation is a
peptide called hepcidin (15). Another
regulator is hypoxia-inducible factor (HIF)
(13). In iron deficiency anemia, inflammation
may be induced by both iron deficiency and
hypoxia. Hepcidin is an antimicrobial peptide
that regulates systemic iron homeostasis. It
induces  anti-inflammatory response in
macrophages. Hepcidin binds to ferroportin,
an iron exporter, and causes internalization
and impairment of iron by reducing the
release of iron from macrophages, duodenal
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cells, and hepatocytes (16). Hepcidin
production is inhibited in cases of iron
deficiency. Experiments proved that hepcidin
response  to  inflammation  remained
insufficient in case of iron deficiency, causing
a proinflammatory activity in case of iron
deficiency (15, 17). Both acute and chronic
hypoxia are associated with a strong hepcidin
suppression (18,19). A decrease in hepcidin
after having been exposed to acute hypoxia
caused an increase in serum interleukin-6
(IL6) in the absence of any infection or
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Kan Grubu Farkliliklar: Larinks Kanseri Geligiminde
Belirleyici Bir Faktor Olabilir Mi?

Can Abo Blood Grouping Be A Risk Factor For Laryngeal Cancer?

Hasan Canake1

Balikesir Universitesi Tip Fakiiltesi Kulak .

Balikesir, Tiirkiye
Literatiirde larinks kanseri ve kan gruplar1 arasindaki iligkinin arastirildig1 ¢alismalarda tartigmali sonuglar mevcuttur. Caligma-
muzin amact kan grubu farkliliklar: ve larinks kanser gelisim evreleri arasindaki olasi iliskinin incelenmesidir. Calismamiza 3.
Basamak bir saglik kurulusunda Kulak Burun Bogaz Hastaliklar1 ve Bag Boyun Cerrahisi Kliniginde 01 Ocak 2014- 31 Ekim 2020
yillar1 arasinda, larinks patolojisi 6n tanisi ile direkt laringoskopi altinda biyopsi operasyonu gegirmis olan 251 hastanin dosyalar1
geriye doniik olarak incelenmistir. Hastalarin yas, cinsiyet, kan grubu verileri ve histopatolojik tanilar1 degerlendirilmistir. Hasta-
lar histopatolojik tanilarina gére % 32,65 oraninda benign (n:64), %38,78 oraninda premalign (n:76) ve %28,57 oraninda malign
(n:56) laringeal lezyon olarak gruplandirilmistir. Gruplar yas agisindan kargilastirildiginda yas ortalamasi malign laringeal lezyon
grubunda premalign laringeal lezyon grubundan, premalign laringeal lezyon grubunda da benign laringeal lezyon grubundan
anlamli gekilde yiiksektir (p<0,001). Cinsiyet dagilimina bakildiginda erkek cinsiyet oran1 malign laringeal lezyon grubunda pre-
malign laringeal lezyon grubundan, premalign lezyon grubunda da benign laringeal lezyon grubundan anlaml sekilde yiiksektir
(p<0,001). Gruplar arasinda kan gruplar1 agisindan kiyaslama yapildiginda A kan grubu tasiyan hasta orani malign laringeal
lezyon ve premalign laringeal lezyon gruplarinda benign laringeal lezyon grubuna gére anlamli bir sekilde yiiksek bulunmusgtur
(strastyla p=0,005, p=0,025). Diger kan gruplar1 dagiliminda istatistiksel agsindan anlamli bir fark saptanmamustir. Bu bulgularla
larinks kanseri gelisimi siirecinde ya da tanili hastalarin takiplerinde A kan grubuna sahip bireylerin malignlesme potansiyelleri-
nin daha fazla olabilme ihtimali sebebiyle yakin takip edilmesinin faydali olacagini diisiinmekteyiz.

Anahtar Kelimeler: Larinks kanseri; kan grubu; displazi; risk faktorii.

Abstract

There are controversial results in studies investigating the relationship between laryngeal cancer and blood group in the litera-
ture. The aim of our study is to examine the possible relationship between blood group and laryngeal cancer. 251 cases who had
undergone direct laryngoscopy and biopsy with the diagnosis of laryngeal pathology, in the Department of Otorhinolaryngology
and Head and Neck Surgery of a 3rd level healthcare institution in the period between January 01,2014 and October 31,2020 were
analyzed. The age, gender, blood group and histopathological diagnosis of the cases were evaluated. According to their histopat-
hological diagnosis, the cases were grouped as benign (32,65%, n:64), premalignant (38.78%, n:76) and malignant laryngeal lesion
(28.57%, n:56). When the groups were compared in terms of age, the mean age was significantly higher in the malignant laryngeal
lesion group than in the premalignant group and in the premalignant laryngeal lesion group than in the benign group (p<0.001).
Considering the gender distribution, male sex ratio was significantly higher in the malignant laryngeal lesion group than in the
premalignant group, and in the premalignant lesion group compared to the benign group (p<0.001). When the blood groups
were compared between the groups, the rate of te cases with blood group A was found to be significantly higher in the malignant
laryngeal lesion and premalignant laryngeal lesion groups compared to the benign laryngeal lesion group (p=0.005, p=0.025, res-
pectively). No statistically significant difference was found in the distribution of other blood groups. As a result, we think that the
close follow up of the cases diagnosed premalign laryngeal lesions or laryngeal cancer with blood group A would be useful because
of the high potential of the canserization of the cases wth the blood group A suffer from the laryngeal lesions.
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Kan Grubu ve Larinks Kanseri

1. Giris

Bas boyun bolgesi kanserleri icerisinde en sik
karsilagilan larinksin yassi hiicreli karsinomu
diinyada tim kanser tiirleri igerisinde %1-2,
bas boyun kanserleri igerisinde ise yaklasik
olarak %20 sikliginda goriilmektedir (1).
Tirkiye saglik istatistikleri 2016 verilerine
bakildiginda ise larinks kanserinin goriilme
siklig1 iilkemizde goriilen tiim kanser tiirleri
icerisinde % 2,4’liik bir oran ile 9. sirada yer
almaktadir (2).

Larinks kanseri gelisiminde en onemli risk
faktorleri sigara ve alkol olarak gosterilmistir.
Bunu yaninda erkek cinsiyet, diigiik
sosyoekonomik durum ve human papiloma
viriis (HPV) varliginin da larinks kanserinde
kanser gelisimi agisindan anlamli oldugu
ortaya konmustur (3-5). Baz1 olgularda ise bu
risk faktorleri bulunmamasina ragmen ileri
evre larinks karsinomu ile karsilasilabiliyor
olunmas1  farklt predispozan faktorlerin
arayisina itmistir. Bu baglamda bireyler
arasindaki en temel farkliliklardan olan kan
gruplarindaki degisimlerin, bu kan grubunu
tagtyan bireylerin farkli hastaliklara olan
yatkinliklarini artirabilecegi veya tam tersi
mantikla hastaliklara karsi koruyucu bir rol
oynayabilecekleri ileri siiriilmiistiir. Ozellikle
kan  gruplarmin  dagilimlarinin = cografi
bolgelere ve etnik gruplara gore farklilik
gostermesi ve bazi kan grubu antijenleri ile
bazi1 kanser tipleri (mide, pankreas gibi)
arasindaki iligkinin ortaya konmus olmas1 son
zamanlarda bu konuya olan ilgiyi arttirmistir
(6,7).

Larinks kanseri ve kan gruplan arasindaki ilk
calisma 1964 yilinda yapilmistir (8). Sonraki
yilarda yapilan devam ¢aligmalarinda kan

grubu  farkliliklart  ve larinks  kanseri
arasindaki iligskiye yonelik tartigmali sonuglar
yaymlanmistir  (3,4,9). Fakat literatiir

taramamizda Tirkiye popiilasyonu o6zelinde
larinks hastaliklarinda bening, pemalign ve
malign  olusumlara gére kan grubu
farkliliklarimin ~ incelendigi  bir  calisma
bulunamamigtir. Bu sebeplerden dolayi, bu
calismada hastanemizde direkt laringoskopi
ve biyopsi operasyonu sonrasi benign,
premalign ve malign laringeal lezyon tanisi
almis olan 251 hastanin geriye doniik
incelenmesi yapilarak, ABO ve Rh gruplan

farkliliklart ve larinks kanser gelisim evreleri
arasindaki  olast  iligkinin  incelenmesi
amaclanmustir.

2. Gerec ve Yontemler

Calismamiza 3. Basamak bir saglik
kurulusunda Kulak Burun Bogaz Hastaliklar
ve Bag Boyun Cerrahisi Klinigi’nde 01 Ocak
2014- 31 Ekim 2020 yillar1 arasinda, 18-85
yas araligindaki, cinsiyet ayirimi yapilmadan,
larinks patolojisi On tamis1 ile ile direkt
laringoskopi  altinda biyopsi operasyonu
gecirmis olan hastalar dahil edilmistir. Larinks
kanseri diginda ikincil malignitesi olan ya da
metastatik laringeal lezyonu nedeniyle opere
olan ve verilerinde eksiklik bulunan hastalar
calisma disinda birakilmigtir.

Calisma icin referans merkez niteliginde 3.
basamak hastaneden 27.01.2021 tarih ve
2021/23 karar numarasi ile yerel etik kurul
onayt  almmustir.  Calismamiz ~ Helsinki
Deklarasyonu Prensipleri’ne uygun olarak
yapitlmigtir. Calismada verileri kullanilan
hastalardan “Bilgilendirilmis riza (informed
consent)” formu alinmistir.

Caligmaya dahil edilen hastalarin demografik
ozellikleri (yas, cinsiyet), ABO ve Rhesus
(Rh) kan  gruplan ile  postoperatif
histopatolojik tanilar1 incelenmis ve kayit
edilmistir. Hastalarm ABO ve Rh kan
gruplari; lam agliitinasyon, tiip agliitinasyon
veya jel santrifiigasyon yontemi kullanilarak
belirlenmistir. Hastalar postoperatif
histopatolojik tanilarmma gore, vokal kord
nodiilii, polip, reinke 6demi, retansiyon kisti,
granulom tanis1 alanlar benign laringeal
lezyon (BLL); hiperplazi, keratozis, displazi
ve karsinoma in situ tanist konan hastalar
premalign laringeal lezyon (PLL); invaziv
karsinom tanisi alanlar ise malign laringeal
lezyon (MLL) grubu olarak smiflanmistir

(10).

Tiim istatistiksel analizler SPSS v 25.0 ile
yapitlmigtir.  Grup  verilerinin  normallik
varsayimi i¢in kolmogorov smirnov testi
kullanilmistir. Siirekli degiskenler ortalama

(£standart ~ sapma)  olarak,  kategorik
degiskenler say1 ve  ylizde  olarak
betimlenmistir. ~ Kategorik  degiskenlerin
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gruplar arasi1 siklik verileri Ki-kare testi ve
Fisher exact test ile karsilagtirilmistir. Stirekli
degiskenlerin gruplar arasi karsilastirmasinda
Kruskall Wallis testi ve Mann-Whitney U testi
kullanilmigtir.  P<0,05 degeri istatistiksel
olarak anlamli kabul edilmistir.

3. Bulgular

Opere edilmis olan 251 hastanin dosya
incelemeleri sonrasinda dislama kriterlerine

metatastik laringeal lezyonu olan 5 hasta ve
takip formlarinda verilerinde eksiklik olan 45
hasta calisma dis1 birakilmistir. Calismaya
dahil edilen 196 hastanin ortalama yag aralig
57,01 £ 12,24 (min:27, max: 85) ve 155’1
erkek (%79,08), 41’1 (%21,92) ise kadin
olarak saptandi. Postperatif histopatolojik
tanilarina gore BLL grubunda64 (%32,65),
PLL grubunda 76 (%38,78) ve MLL
grubunda ise 56 (%28,57) hasta mevcuttu.

basli olarak ek lienitesi olan 5 hast Hastalarin ayritil tanilari tabloda
agll olara [ malignites1t olan asta, ézetlenmistir (Tablo 1)
Tablo 1: Hastalarin histopatolojik tanilarina gore gruplandirilmasi
BLL n % PLL n % MLL n %
Polip 42 65,62 Hafif 41 53,98 Skuamoz 56 100
Derece Hiicreli
Displazi Karsinom
Reinke 6demi 7 10,94 Agir 35 46,02
Derece
Displazi
Kist 6 9,37
Graniilom 3 4,69
Nodiil 2 3,13
Fibrokollajenoz ~ doku 2 3,13
artisi
Miksoma 1 1,56
Kavern6z Hemanjioma 1 1,56
Toplam 64 35,65 76 38,78 56 28,57

BLL: Benign laringeal lezyon. PLL: Premalign laringeal lezyon. MLL: Malign laringeal lezyon

Hastalarin yas dagilimina bakildiginda MLL
grubu yas ortalamasi PLL grubundan, PLL
grubu yas ortalamasi da BLL grubundan
anlamli bir sekilde yiiksektir (p<0.001).
Cinsiyet dagiliminda ise MLL ve PLL

gruplarinda BLL grubuna gore erkek cinsiyet
anlamli bir sekilde yiiksek iken (P<0.001)
MLL ve PLL gruplar1 arasinda anlamli bir
fark yoktur (p=0,093) (Tablo 2).
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Tablo 2: Gruplardaki hastalarin demografik verilerinin karsilastirilmast

BLL PLL MLL P
Cinsiyet: n (%) n (%) n (%)
Erkek / 37 (%5,81) / 65 (%85,53) / 53 (%94,64)/ p<0,001"
Kadin 27 (%42,19) 11 (%14,7) 3 (%,36) p<0,001**
p=0,093%**
Yas (orttss) 49.25+10.596 58.12+11.722 64.3649.413 p<0,001

BLL: Benign laringeal lezyon. PLL: Premalign laringeal lezyon. MLL: Malign laryngeal lezyon.
*: BLL-PLL karsilastirmas, ~":BLL-MLL karsiastumasy, *: PLL-MLL karsilastirmast.

ort £ss: ortalamaztstandart sapma.

P<0,05 anlaml kabul edilmistir. Istatistiksel agidan anlamly olan p degerleri kaln olarak isaretlenmistir

Gruplar arasinda kan gruplarmin dagilimma
bakildiginda BLL grubunda en sik goriilen O
kan grubu (%43,75) iken PLL ve MLL
gruplarinda en sik goriilen kan grubu A kan
grubudur (sirasiyla %46,05 ve %42,9)

Gruplar arasinda kan gruplann agisindan
kiyaslama yapildiginda A kan grubu tastyan
hasta oram PLL ve MLL gruplarinda BLL
grubuna gore anlamli bir sekilde yiiksek

Tablo 3. Gruplardaki hastalarin kan grubu dagilimlari

bulunmustur (sirastyla p=0,005, p=0,025)
(tablo 4). PLL ve MLL gruplari arasinda ise A
kan grubu siklig1 agisindan gruplar arasinda
anlamli bir fark saptanmamistir (p=0,715).
Diger kan gruplarinin (B, AB, O ve Rh)
gruplar arasindaki dagilim sikliklar1 arasinda
ise anlamli bir fark saptanmamistir (p>0,05)
(Tablo 3).

BLL PLL MLL P

Kan Grubu n (%) n (%) n (%)

A 15(%23,44) 35(%46,05) 24(%42.,9) 0,005*
0,025%%
0,715%%*

B 12(%18,75) 15(%19,74) 7(%12,5) 0,883*
0,349%*
0,270%**

(0] 9(%14,06) 4(%5,26) 4(%7,1) 0,074*
0,224
0,722

AB 28(%43,75) 22(%28,95) 21(%37,5) 0,069*
0,487%*
0,3%%*

Rh(+)/ 56(%87,5)/ 68 (%89.,47) / 52 (%92,86) / 0,715%*

Rh(-) 8 (%12,5) 8 (%10,53) 4 (%7,14) 0,329%*
0,604 ***

BLL: Benign laringeal lezyon. PLL: Premalign laringeal lezyon. MLL: Malign laringeal lezyon.
*: BLL-PLL karsilastirmasi, **: BLL-MLL grubu karsilastirmasi, ***: PLL-MLL karsilagtirmasi..
P<0,05 anlamli kabul edilmistir. Istatistiksel agidan anlamli olan p degerleri kalin olarak isaretlenmigtir.

4. Tartisma ve Sonug

Bas boyun kanserleri diinyada tiim kanser
tipleri arasinda 6. siklikta karsimiza
cikmaktadir. Bas boyun kanserleri igerisinde
en sik karsilasilan kanser ise larinks
kanseridir(4,11). 2017 yilinda diinya ¢apinda
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toplam 210.606 yeni larinks kanseri olgusu
teshis edilmistir (2.76/100.000). Ayni yilda
prevelans 1.09 milyon olgu (14.33/100.000),
O0lim sayist 126.471 (1.66/100.000) olarak
kayitlara  gegmistir. Son 30 yildaki
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istatistikler incelendiginde ise larinks kanseri
tanisinin insidans ve prevalans sirasiyla %
12,0 ve % 23,8 artarken, mortalite yaklagik %

5 azalmistir (12). Bu tam1 konulma
sikligindaki artisla ters orantili  olarak
mortalite siklifindaki azalista en Onemli

parametrelerden birisi, hastaligin erken teshisi

ve  Ozellikle tedavi  segeneklerindeki
ilerlemedir. Bunun yaninda larinks kanserinde
ozellikle yiiksek risk altindaki

popiilasyonlarda, prognostik kriterlerin tayini,
hastalik progresyonunu onleyici tedbirlerin
almmasi ve Ozellikle hastalarin yakin takibi
kanserin tedavisinde yiiz giildiiriicii sonuglar
vermektedir (1). Dolayisiyla her hastalikta
oldugu gibi larinks kanserinde de oOzellikle
hastalik progresyonu ve prognozunda dnemli
olan risk faktdrlerinin aydinlatilmasi 6nem arz
etmektedir.

Larinks kanserinin gelisiminde sigara ve alkol
basta olmak tizere erkek cinsiyet, ileri yas ve
diisiik sosyoekonomik durum gibi bir¢ok
etken larinks kanserinin artmis insidansi ile
yakin iligkili bulunmustur. Risk faktorlerinin
ortadan kaldirilmas: ile hastalik gelisiminde
%90’a varan oranlarda azalma olabilecegi
bildirilmistir (13-15). Sigara ve alkol diginda
herpes simplex viriis ve human papilloma
viriis enfeksiyonlari, sicak buhar inhalasyonu,
gastroozefageal reflii  hastaligi, termal
yaniklar, iyonize radyasyona maruziyet,
asbestozis, nikel, tekstil tirlinleri, formaldehit,
vinil klorid ve benzopiren gibi c¢esitli
kimyasallar ve kan grubu farkliliklarinin da
larinks kanser gelisiminde etiyolojik risk
faktorii olduguna yonelik goriigler One
stiriilmiistiir (3,4,9). Calismamizda yukarida
bahsi gegen risk faktorleri igerisinde erkek
cinsiyet ve yas ortalamasi literatiir bulgular
ile uyumlu bir sekilde MLL ve PLL grubunda
anlamli  olarak  yiiksek  bulunmustur
(MLL>PLL>BLL) (3).

Calismamizin birincil amaci olan kan grubu
farkliliklarinin laringeal lezyonlar iizerindeki
etkisinin incelenmesi, her hastalik 6zelinde

oldugu gibi  hastalarin  bu  hastaligi
geligtirmesinde  etkili ~ olabilecek  ana
farkliliklariin saptanmasi amactyla
gerceklesmistir. ABO kan grubu sistemi,
9q34.2 lokalizasyonunda haritalandirilmig
olup eritrositlerin  yiizeyindeki,  hiicre
membraninin yapisal biitiinliigiiniin

saglanmasi, membrandan molekiil transportu
ve adezyon gibi fonksiyonlara sahip olan
protein ve karbonhidrat iceren A veya B kan
grubu antijenlerinin varligina gore
belirlenmektedir. (3,16,17). Ayrica kan grubu
antijenlerinin dagiliminin cografi bolgelere ve
etnik kokenlere gore farklilik gosterdigi
bilinmektedir. Bu  baglamda  Tiirkiye
genelinde kan grubu dagilimma bakildiginda
A kan grubu % 42,84 orani ile en sik goriilen
kan grubudur. ikinci sirada O kan grubu
(%32,67) goriiliirken, en az goriilen kan grubu
AB’dir (%8,03) (18). Amerika’da ise bu
dagilim oranlarn incelediginde, etnik gruplara
gore degismekle birlikte en sik goriilen kan
grubunun O kan grubu oldugu goriilmiistiir
(%46,7) (18,19).

ABO antijenleri insan viicudunda eritrositler
ile birlikte epitelyal ve endotelyal hiicrelerde
de exprese edilerek hiicre diferansiyasyonu ve
maturasyonunun diizenlenmesinde rol
almaktadir ~ (20-22). Bu  perspektiften
bakildiginda Alexzender ve ark. tarafindan
1921 wyilimda ABO  farkliliklar1t  ile
tomorogenez arasinda bir iligki olabilecegi
One siirilmis olup sonraki caligsmalarda bu
mekanizmada A ve B grup antijen sisteminin

yerlesik  oldugu 9q34.2  genomundaki
bozulmanin ve buna bagl olarak antijen
ekspresyonundaki bozulmanin normal

hiicreden maligniteye progresyonda anlamli
degisimler oldugu, hiicresel hareketliligin
arttign ve tiimoral hiicreler ile uzak organ

endotel hiicreleri arasindaki etkilesimin
kolaylastig1 ortaya koyulmustur (4,17,23, 24).
Ayrica  tiimOrogeneziste  hiicre  ylizeyi

karbonhidrat yapist ile ABO kan grubu
antijenleri karbonhidrat yapilarindaki sentez
ve ekspresyon degistigi ve bu karbonhidrat-
protein etkilesiminin hiicreler aras1 adezyonda
ve timor metastazinda rol oynayabilecegi gibi
goriisleri destekleyen caligmalar yapilmistir.

(25).

Literatiir taramamiza gore larinks kanseri ile
kan grubu arasindaki iligkinin ise ilk olarak
1964’te Celestino D ve ark. tarafindan
incelendigi ve anlamli bir iliski olmadiginin
raporlandigr gorilmiistiir (8). Bu calismaya
benzer sekilde Novinska E ve ark. kan grubu
antijen ekspresyonunun larinks kanserinde
risk faktorli olmadigimi raporlamislardir. (26).
Adam ve ark. 143 larinks kanseri tanili hasta
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ile yaptiklar1 calismada A kan grubunun

Afroamerikan  hastalarda  beyaz  tenli
Amerikalilara oranla daha sik oranda
bulundugunun saptanmasina ragmen tiim

hastalar degerlendirildiginde kan grubu ve
larinks kanseri arasinda istatistiksel olarak
anlamli bir fark olmadigini
raporlamislardir(4). Bu calismalarin aksine Jin
ve ark. tarafindan Cin popiilasyonunda
yapilan ve Abd El Aal MS ve ark. tarafindan
Masir popiilasyonunda yapilan caligmalarda O
Rh(+) kan grubunun larinks karsinomunda
risk faktorii oldugu bildirilmistir (3,9). Burada
muhtemel mekanizma olarak genotiplendirme
ile ABO genindeki ilk introna denk gelen
niikkleotid  polimorfizmi ile kanserlesme
arasindaki giiclii iliskiye yer verilmis olup
altta yatan molekiller ve  patojenik
farkliliklarm ABO kan grubunun kanser
iizerindeki etkisinde 6nemli rolii olabilecegi
vurgulanmistir (3). Roa MSS ve ark. ile Singh
K ve ark. tarafindan Hindistan’da yapilan
calismalarda ise larinks kanseri olanlarda B
Rh(+) kan grubunun daha yiiksek oranda
oldugu gosterilmistir (27,28).

Literatiirdeki tartismalir sonuglara binaen kan
grubu ve larinks kanseri arasindaki iliskinin

incelendigi  caligmalarda  bolgesel etnik
farkliliklara gore farkl sonuglar
raporlanmistir. Fakat bahsi  gecen

calismalarda ve bizim literatiir taramamiza
gore, larinks kanserinin Onciisii olarak bilinen
ve bazi galismalarda %30’a varan oranlarda

invaziv kansere doniisiimiin  gosterilmis
oldugu. premalign laringeal lezyonlarla, kan
grubu  farkliliklar1  arasindaki  iliskinin

incelendigi calismalara rastlanmamistir (29).
Ayrica, literatlirde Tiirk insaninda kan grubu

dagilimina goére larinks kanseri veya
premalign laringeal lezyonlarin insidansi ile
ilgili bir c¢aligma da bulunmamaktadir.

Cografik bolge ve etnik kdkene gore kan
grubu dagiliminda farklhilik diisiiniildiigiinde
calismamiz Tiirkiye’de Marmara bolgesi

ozelligindedir. Calismamizin verilerine gore
PLL ve MLL tanisi alan hastalarda BLL tanis1
alan hastalara oranla istatistiksel olarak A kan
grubu sikliginin yiiksek oldugu saptanmistir.
Kan grubu A olan bireylerde hiicre yiizeyinde
eksprese edilen A benzeri antijen (Forssmann
veya Tn antijen), malign hiicrelerde de tespit
edilmektedir. Kan grubu B ve O olan kisilerde
ise A-antikoru ekspresyonu mevcut olup bu
antikorun A benzeri antijen tasiyan premalign
veya malign hiicreler ile etkilesime girerek bu
hiicrelerin 6lmesine neden oldugu
raporlanmistir  (30). Bu baglamda A kan
grubuna sahip bireylerde laringeal lezyonlarda
malignite gelisme olasiliginin daha yiiksek
olusu premalign ve malign hiicrelerde
eskprese edilen A benzeri antijene karsi
antikorlarin bulunmamasi ile agiklanabilir.
Ayrica bas boyun kanserlerinde 6zellikle oral
kavite kanserlerinde koruyucu rolii oldugu
raporlanmis olan H antijeninin A kan grubuna
sahip kisilerde eksprese edilmeyisinin (28).
laringeal lezyonlar agisindan A kan grubuna
sahip hastalardaki yiiksek malignite riski ile
iligkili olabilecegini diisilinliyoruz.

Caligmamiz pilot c¢alisma oldugundan tek
merkezli olup hasta sayisinin az olmasi,
retrospektif dizayni sebebiyle yas, cinsiyet ve
kan grubu disindaki risk faktorlerinin
aragtirllamamis olmasi ve hasta sayisindaki
kisithilik  sebebiyle BLL, PLL ve MLL
lezyonlarmin ~ progresyonlart1  hakkindaki
degerlendirilmenin yapilamamis olmasi bu
calismamizin kisitlayici taraflaridir.

Sonug olarak, Tiirkiye’de Mamara bolgesinde
Balikesir ilinde yapilmig calismamizda
lareingeal lezyonlar ag¢sindan bakildiginda
MLL ve PLL hastalarinda A kan grubuna
sahip bireylerin istatistiksel olarak daha fazla
sayida yer aldig1 gosterilmistir. Bu bulgularla
larinks kanseri gelisimi siirecinde ya da tanili
hastalar1 takiplerinde A kan grubuna sahip
bireylerin malignlesme potansiyellerinin daha

ozelinde vyiiriitilmiis ilk calisma olma fazla olabilme ihtimali sebebiyle yakin takip
edilmesinin faydali olacagin diisiinmekteyiz.
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Solid tiimérlerin kemik iliginde tutulum yaptig: bilinmektedir. Ancak kemik iligi tutulumu ile tan1 almasi nadirdir. Klinik ve labo-
ratuvar bulgular karakteristik degildir ve farkli 6n tamilarin diisiiniilmesine yol agabilmektedir. Kemik iliginde tutulum saptandigi
zaman tedavi yaklasimini da etkilemekte ve kétii prognozla iliskilidir. AMAC: Kemik iligi tutulumu ile tan: alan solid timérli
hastalarimizin klinik ve laboratuvar 6zelliklerini anlatmayi amagladik. MATERYAL- METOD: Hematolojik malignite 6n tanusi ile
kemik iligi biyopsisi yapilan ve karsinom metastazi tanusi alan 7 hasta retrospektif olarak degerlendirildi. 3’ii erkek, 4’ kadin has-
tanin median tan1 yag1 71 idi. Ortalama tan1 yag1 61,2+19,9 idi. 6 hasta halsizlik, 2 hasta nefes darligy, 1 hasta da istahsizlik sikayeti
ile bagvurmustu. Hastalarin hepsinde anemi, 6 hastada trombositopeni, 6 hastada eritrosit sedimentasyon hizi (ESH) yiiksekligi, 3
hastada l6kositoz mevcut idi. 4 hastada meme kanseri, 2 hastada mide, 1 hastada prostat karsinom tutulumu saptandi. Tan1 konan
hastalarin median sag kalim siireleri 20 ay (2-33 ay) olarak saptanmustir. 2 meme kanseri ve 1 prostat kanserli hasta hormonoterapi
ile yasamlarini stirdiirmektedirler. SONUGC: Kemik iligi biyopsisi; kemik iliginde tutulum yapan hastaliklar1 saptamada ucuz, kolay
uygulanabilen ve etkin bir yontemdir.

Anahtar Kelimeler: Kemik Iligi Metastazi, Solid Tiimor, Anemi, Trombositopeni

Abstract

It is known that solid tumors are involved in the bone marrow. However, it is rare to be diagnosed with bone marrow involve-
ment. Clinical and laboratory findings are not characteristic and may lead to the consideration of different prediagnoses. When
bone marrow involvement is detected, it also affects the treatment approach and is associated with a poor prognosis. We aimed to
describe the clinical and laboratory characteristics of our patients with solid tumors diagnosed with bone marrow involvement.
Seven patients who underwent bone marrow biopsy with the pre-diagnosis of hematological malignancy and were diagnosed
with carcinoma metastasis were evaluated retrospectively. The median age at diagnosis of 3 male and 4 female patients was 71.
The mean age at diagnosis was 61,2+19,9. 6 patients presented with fatigue, 2 patients with shortness of breath, and 1 patient
with anorexia. All patients had anemia, 6 patients had thrombocytopenia, 6 patients had increased sedimentation, and 3 patients
had leukocytosis. Breast cancer in 4 patients, gastric carcinoma in 2 patients, and prostate carcinoma in 1 patient were detected.
The median survival time of the diagnosed patients was 20 months (2-33 months). 2 breast cancer and 1 prostate cancer patients
continue their lives with hormone therapy. Bone marrow biopsy; is a cheap, easily applicable and effective method for detecting
diseases involving the bone marrow.

Keywords: Bone Marrow Metastasis, Solid Malignancy, Anemia, Thrombocytopenia
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Karsinomlarin Ilk Bulgusu Kemik iligi Tutulumu

1. Giris

Kemik iligi, myeloid ve lenfoid hematolojik
malignitelerde siklikla tutulum yerlerindendir.
Kan hiicrelerinin iiretim yeri olmasi nedeniyle
kemik iliginde tutulum olan hastalar anemi
semptomlari, ndtropeniye bagl enfeksiyonlar,
trombositopeniye bagli kanama bulgulan ile
karsimiza gelebilmektedir. Solid tiimorler de
kemik 1iliginde tutulum yapabilmektedir.
Kemik iligine en sik metastaz yapan timdrler
akciger, meme, mide ve prostattir (1-2).
Ancak malignite tanisi olmayan vakalarda
kemik iligi metastazi ile malignite tanisi
almalar1 nadir rastlanan durumlar arasinda yer
almaktadir.  Kemik iliginde  metastaz

saptandigl zaman, primer malignitenin orjini
hakkinda fikir verebilmektedir ve primer
malignite, prognozu  belirleyen ana
etmenlerden biridir.

Kemik iligi tutulumu olsa bile bazen
laboratuvar testleri ve goriintiileme yontemleri
ile primer timoriin yeri
bulunamayabilmektedir. Immiinhistokimyasal
incelemeler bize tiimdr orjini konusunda yol
gostermektedir. Sitokeratin pozitifligi

epitelyal bir timorii disiindiriirken, TTF-1;
primer veya sekonder akciger kanserini, PSA;
prostattan koken aldigini diisiindiirmektedir
(3-6) (Resim 1,2).

Resim 1. Kemik iligine ait hiicresel elemanlarin neredeyse tamaminin yerini alan, bag dokudan zengin stroma
olusturan, adenoid yapilardan olugan infiltratif karsinom (HEX100).

Resim 2. Kemik iligi infiltrasyonu yapan karsinomda immiinhistokimyasal ¢alismada diffiiz kuvvetli keratin
ekspresyonu (X100)
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Resim 3. Kemik iligi imprintinde bazen tek tek duran genellikle ii¢ boyutlu biiyiik gruplar yapan, kemik iligi
hiicrelerine gore oldukc¢a biiyiik boyutta, niikleolu belirgin pleomorfik niikleuslu, genis sitoplazmali malign hiicre
gruplary (X1000, immersiyon yag).

Biz de klinigimizde hematolojik malignite 6n
tanist ile kemik iligi biyopsisi yapilmis ve
karsinom  tanist  almig  vakalarimizin
klinikopatolojik bulgularin anlatmay1
amagcladik.

2. Gereg¢ ve Yontemler

Bu c¢alismamizda Afyonkarahisar Saglik
Bilimleri Universitesi Hastanesi Hematoloji
Kliniginde hematolojik malignite siiphesi ile
kemik  iligi  biyopsisi  yapilmis  ve
adenokarsinom  tanist  almig  hastalarin
klinikopatolojik bulgulari, yasam siireleri,
kemik iligi fibrozis bulgular1 belirlenmesi
amaglanmustir,

Hastalara crista ilica posterior superiordan 10
cc lidokain ile lokal anestezi uygulandiktan
sonra 11G uzunlugundaki kemik iligi biyopsi
seti ile kemik iligi biyopsisi islemi yapilmustir.
Islem sonrasi1 komplikasyon gelismeyen
hastalarin dosya verileri retrospektif olarak
incelendi.

Erkeklerde Hb <13 g/dL, kadinlarda Hb <12
g/dL anemi olarak degerlendirildi. Lokosit
sayist <4000/mm3 I6kopeni; notrofil sayisi
<1500/ mm3 nétropeni ve trombosit sayisi
<100,000/mm3 trombositopeni olarak
degerlendirildi.

[statistiksel analiz calismada elde edilen
bulgularin istatistiksel degerlendirmesi igin
SPSS for Windows siiriim 21,0 kullanildi.
Olgiimsel degiskenler ortalama =+ standart
sapma (SD) olarak, kategorik veriler ise say1
ve % olarak ifade edildi. Hastalarin ortalama
yasam siirelerinin belirlenmesinde Kaplan
Meier analizi kullanildi. P<0,05 anlamli kabul
edildi.

Etik kurul onayi: Afyonkarahisar Saglik
Bilimleri Universitesi Klinik Arastirmalar
Etik kurulu 05.05.2020 tarih ve 2020/172
say1l1 karart ile etik kurul onay1 alinmustir.

Sonuclar

1 Ocak 2017- 1 Ocak 2020 tarihleri arasinda
kemik iligi biyopsisi yapilmis 433 hastadan 7
tanesine kemik iligi biyopsisi ile karsinom
tanis1 konmustur. Median yas: 71 (28-80) ,
ortalama tani yast 61,2+19,9 olan 7 hastanin 4
‘4 kadin 3’1 erkektir. 1 hastaya multipl
myelom, 3 hastaya akut 16semi, 3 hastaya da
Myelodisplastik sendrom on tanisi ile kemik
iligi biyopsisi yapilmisti. Hastalarin bagvuru
semptomlari, laboratuvar bulgular1 ve tanilari
tablo 1’de 6zetlenmistir.
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Tablo 1. Hastalarin klinik ve laboratuvar 6zellikleri

Hasta Sikayet Cinsiy ES Ya Whbe Hb Mev Neu PIt LDH Periferik yayma bulgular: Primer On tam (O]
no et H S malignit
e
1 istahsizli kadin 76 38 8790 10,5 94 247 102*10" 765 Eritrositler normokrom  meme MDS 33 ay
k, 0 3 normositer, Trombositopeni
halsizlik
2 halsizlik kadin 111 74 6700 7,6 97 367 70*10"3 224 Eritrositlerde rulo formasyonu,  meme MDS 31 ay
0 Trombositopeni
3 halsizlik kadin 94 41 6990 9,7 93 304 216*10" 278 Eritrositlerde rulo formasyonu meme Multipl 31 ay
0 3 myelom
4 nefes erkek 110 71 5000 6 99 309 19%10"3 2012 Eritrositlerde rulo formasyonu,  mide Akut 3 ay
darlig 0 Trombositopeni, atipik lenfosit 16semi
5 halsizlik kadin 137 77 17890 9,1 94 876 73*10"3 528 Eritrositlerde rulo formasyonu,  meme Akut 5 ay
0 Trombositopeni, atipik lenfosit 16semi
6 halsizlik, erkek 19 80 4840 12,5 90 334 78*10"3 491 Trombositopeni prostat MDS 20 ay
nefes 0
darilig
7 halsizlik erkek 41 58 12090 5,2 95 334 9*10"3 2150 Eritrositler normokrom mide Akut 5 ay
0 normositer, poikiloanizositoz, 16semi
notrofillerde displastik
degisiklikler, trombositopeni
(ESH: Eritrosit sedimentasyon hizi, WBC: [6kosit sayisi, Hb: hemoglobin, MCV: ortalama eritrosit hacmi, Neu:
absolii notrofil sayisi, PLT: trombosit sayisi, LDH: Laktat dehidrogenaz)
3 hasta tam1 konulduktan ortalama 5 ay sonra  tutulum olsa bile, hemograma

ex olmustur.

Ex olan hastalarin primer

tanilarina bakildiginda mide ca tanis1 alan 2
hasta ve meme ca tanisi alan bir hasta hayatim
kaybetmistir. Tan1 konan hastalarin sag kalim
sireleri median 20 ay (2-33 ay) olarak

saptanmuigtir. Yapilan kemik iligi
incelemelerinde fibrozis saptanmamustir.

3. Tartisma
Kemik iligi biyopsisi sitopeniler,

aciklanamayan anemiler, periferik yaymada
kemik iligi tutulumunu diisiindiiren bulgular
oldugunda, malign hematolojik hastaliklarin
tanisinda, evrelemesinde ve  takibinde
kullanilan yo6ntemdir. Solid tiimdrlerin de
kemik iliginde tutulum yaptig1 bilinmektedir.
Dolasimdaki tiimor hiicreleri kanlanmasi iyi
olan kemik iligine hematojen yayilim
gosterebilmektedirler. Kemik iligini infiltre
eden tiimor hiicreleri ve salgilanan sitokinler
nedeniyle; kemik iligi hiicre yapis1 ve
mikrogevresi etkilenmekte, buna bagli olarak
da hematopoez inhibe olmaktadir (7). Anemi,
trombositopent, l6kopeni ortaya
c¢ikabilmektedir. Bazen de kemik iliginde
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yansimayabilmektedir. Kemik iligi tutulumu
solid tiimorlerin sik tutulum yaptig1 yerlerden
biri degildir, ancak survey ve tedaviyi
etkileyen tutulum yerlerinden biridir (8).
Kemik iligine en sik metastaz yapan tiimorler
meme ve prostat kanseridir. %70-80 kemik
iligi tutulumu yapabilmektedir (9-10). Ancak
kemik iligi tutulumu ile hastalarin tan1 almasi
nadirdir.

Kemik iligi tutulumu olan solid tiimorlii 73
hastanin  degerlendirildigi bir ¢alismada
trombositopenisi olan hastalarda median
yasam siiresi olmayanlara gdre daha kisa
bulunmustur (11). 25 hastanin
degerlendirildigi baska bir calismada da
trombositopenisi olan hastalarda yasam siiresi
daha kisa olarak saptanmustir (12).

10112 kemik iligi 6rneginin degerlendirildigi
bir c¢alismada 101 hastada kemik iligi
metastazi1 saptanmis (%1), en sik metastaz
yapan tiimorler akciger kanseri, mide kanseri,
meme ve prostat kanseri olarak saptanmigtir
(13). Fei ve arkadaslarinin 7006 tane kemik
iligi incelemesinde nonhematolojik timor
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metastazi  saptama  orani olarak

saptamislardir (14).

%0,3

3345 kemik iligi biyopsisinin degerlendirildigi
Tiirkiye’de yapilmis bir caligmada 58 hastada
kemik iligi metastazi saptanmis. En sik
saptanan tiimorler meme kanseri, primeri
bilinmeyen, prostat ve akciger kanseri imis.
58 hastanin 39 tanesinin 6nceden kanser tanisi
bilinmekte imis. 19 hastaya kemik iligi
biyopsisi ile solid tiimor tanisi konulmustur.
Kemik iligi biyopsisi ile solid tiimor tanisi
konma oram1 %0,5 olarak saptanmistir (15).
Bizim ¢alismamizda da kemik iligi biyopsisi
ile solid tiimdr tanisi konma orant %1 olarak
saptanmistir. Bizim g¢alismamizda da en sik
tutulum yapan malignite meme kanseridir.
Calismamizda insidansin diger ¢aligmalara
gore yliksek ¢ikmasinin nedeni yaslanma ile
birlikte kanser insidansinin artmasidir ki,
bizim 4 hastamizin tan1 yas1 >70 idi.

Pek ¢ok laboratuvar ve klinik bulgu kemik
iligi tutulumu oldugunu
disiindiirebilmektedir; mikroanjiopatik
hemolitik anemi, artmis eritrosit dagilim
genisligi (RDW), artmus laktat dehidrogenaz
(LDH), alkalen fosfataz (ALP), iirik asit,
lokoeritroblastik  degisiklikler kemik iligi
tutulumunu  diigiindiiren bulgulardir ancak
tanisal onemleri net degildir (16). Chauhan ve
ark. yaptig1 c¢aligmada en sik saptanan
biyokimyasal degisiklik LDH yiiksekligidir
(17).

Ozkalemkas ve ark. yaptig1 calismada en sik
saptanan biyokimyasal degisiklik
hiperkalsemi imis (18). Bizim c¢alismamizda
da en sik saptanan biyokimyasal degisiklik
LDH yiiksekligi idi. 7 hastanin 6’sinda LDH
yiiksekligi mevcut idi.

Solid tiimér kemik iligi tutulumu olan
hastalarda klinik ve laboratuvar bulgularn
karakteristik degildir. Mevcut bulgular ile
hematolojik maligniteleri taklit
edebilmektedir. Kemik iliginde tutulum
saptandigr zaman; tedavi karari i¢in Gnemli
etkilere sahiptir ve kotii prognozla iligkilidir
(18-20).

Meme kanseri kemik iligine en sik metastaz
yapan tiimorlerden biridir. Ancak kemik
iliginden meme kanseri tanis1 konmasi ¢ok

nadirdir. Sadece 9%0.17 saptanabilen bir
durumdur (21). Kemik iligi tutulumu olan
meme kanserli 22 hastanin degerlendirildigi
bir ¢alismada; hastalarin en sik bulgusu anemi
idi ve 23-46 ayda tami alabilmigler (22).
Bizim ¢aligmamizda da 4 hastaya kemik iligi
biyopsisi ile meme kanseri tanis1 koyduk. Ve
bu dort hastanin bir tanesinde memelerde
kitlesel olusum, meme kanseri bulgusu
olmamasina ragmen kemik iligi biyopsisi ile
meme kanseri tanist almustir (Resim 3).
Memede kitlesel olusum olmasa bile kemik
iligindeki hormonal duruma gore hastalar
hormonoterapiden faydalanabilmektedir.
Bizim hastamiz hormoterapi ile de 33 ay
yasam siirebilmistir.

Prostat karsinomlu olgularda kemiklerde
tutulum olmadan da kemik iliginde tutulum
saptanabilmektedir (23). Prostat spesifik
antijen genellikle pozitiftir (24) Bizim
prostat ca tanisi koydugumuz hastamizda tani
aninda iskelet sisteminde de yaygin tutulum
mevcuttu ve total prostat spesifik antijen
diizeyi: 673 ng/mL (0-4) olarak saptanmisti.

Meme kanseri tanist alan 4 hastamizin
Ostrojen ve progesteron reseptorleri pozitif
olarak saptanmistir. Ve kemiklerde yaygin
litik lezyonlar1 mevcuttur. Kamby ve ark.
yaptig1 calismada meme kanseri kemik iligi
tutulumu sonucunda; kemiklerde tutulum
olabilecegini belirtmiglerdir (25).

Kopp ve ark. yaptig1 kemik iligi tutulumu olan
22 meme kanserli hastalarin degerlendirildigi
bir calismada kemik iligi tutulumu olan
hastalarin hepsinde kemik tutulumunun da
oldugunu belirtmislerdir (26).

4. Sonuc¢

Kanser hastalarinda kemik iligi tutulumu
gosteren direkt bir bulgu bulunmamaktadir.
Solid tiimorlerde kemik iligi tutulumu sik
rastlanmasina ragmen, kemik iliginden solid
timor tanis1 konmasi nadir bir durumdur.
Kemik iligi biyopsisi; solid malignite
evrelemesinde rutin kullanilan bir tamisal
yontem degildir. Aciklanamayan hematolojik
bulgular, trombositopeni, klinisyeni uyarici
bulgular olabilmektedir. Kemik iliginden tani
aldiklarinda hastalar agisindan survey kisa,
etkili kemoterapi alma sans1 azalmaktadir.
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Kemik iligi biyopsi hematolojik malignite
tanisinda etkili bir yontem oldugu kadar solid
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Kronik Otitis Mediali Hastalarda Kan Grubu Tipleri ile
Kolestatom Geligimi Arasinda Iligki Var Mi1?

Is There A Relationship Between Blood Group Types and Cholestatoma Development in Patients with Chronic Otitis

Media?

Erhan Arslan

Balikesir Universitesi Tip Fakiiltesi Kulak .

Balikesir, Tiirkiye
ABO ve Rh kan gruplarinin kronik otitis media’li hastalarda kolesteatom gelisimi ve hastalik ciddiyeti ile iligkisinin incelenmesi¢
Klinigimizde 2013-2020 yillar1 arasinda kronik otit nedeniyle ameliyat edilen 149 hastanin ve normal toplumla kargilagtiriimasi
amactyla kronik otit dykiisii olmayan 200 hastanin dosyalar: retrospektif olarak incelendi. Hastalar grup 1: kolesteatomlu kronik
otit, grup 2: kolesteatomsuz kronik otit ve grup 3: kontrol grubu olarak siniflandirildi. Her hasta i¢in yas, cinsiyet, kan grubu veri-
leri incelenerek kargilagtirildi. Kolesteatom tespit edilen hastalarin orta kulak risk indeksleri (OKRI) ve kolesteatom evrelemeleri
(KE) kaydedildi ve bu degerler ile kan gruplar: arasindaki iliski incelendi. Grup 1'de 68 grup 2de 81 hasta ve grup 3’ de 200 hasta
vardi. Gruplar arasinda yas ortalamalar: agisindan fark yoktu. Grup 1de bayan hasta orani grup 2 ve kontrol grubuna gére daha
diisiiktii (p:0,021). Grup I'de O kan grubu, grup 2’ye ve kontrol grubuna gére anlamh derecede diisiik, A kan grubu anlaml dere-
cede yiiksekti (p:0,047). Diger kan gruplar1 agisindan gruplar arasinda anlaml fark goriilmedi (p>0,05). Kolesteatomlu hastalarda,
OKRI skorlar1 ve KE agisindan kan gruplar1 arasinda anlamli fark goriilmedi (sirastyla p:0,149, p:0,157). Kan gruplar: farkliliklari-
nin birgok hastalik gelisiminde risk faktérii olabilecegine yonelik ¢alismalar yapilmistir. Biz de yaptigimiz ¢alismada, kolesteatom
gelisimi agisindan O kan grubuna sahip bireylerin daha az risk, A kan grubuna sahip bireylerin ise daha yiiksek risk tagidiklarini
tespit ettik. Bu sonuglar 1s1ginda kronik otitli hastalarda kolesteatom gelisimi agisindan kan gruplar1 farkliliklarinin, hastalarin
takiplerinde bir risk faktérii olarak goz oniinde tutulmasinin faydali olabilecegini diisiinmekteyiz.
Anahtar Kelimeler: Kemik ligi Metastaz1, Solid Tiimér, Anemi, Trombositopeni

Abstract

Investigation of the relationship of ABO and Rh blood groups with cholesteatoma development and disease severity in patients
with chronic otitis media. The files of 149 patients who were operated for chronic otitis in our clinic between 2013-2020 and in
order to compare them with the normal population, 200 patients without a history of chronic otitis were investigated retrospecti-
vely. The patients were classified as group 1: chronic otitis media with cholesteatoma, group 2: chronic otitis media without cho-
lesteatoma, and group 3: control group. Age, gender, and blood group data were analyzed and compared for each patient. Middle
ear risk index (MERI) and cholesteatoma staging (CS) of patients with cholesteatoma were recorded and the relationship between
these values and blood groups was examined. Group 1 had 68 patients, group 2 had 81 patients, and group 3 had 200 patients.
There was no difference between the groups in terms of mean age. The ratio of female patients in group 1 was lower than group
2 and control group (p=0.021). In group 1, blood group O was significantly lower and blood group A was significantly higher
than group 2 and control group (p=0,047). There was no significant difference between the groups in terms of other blood groups
(p>0.05). In patients with cholesteatoma, there was no significant difference between blood groups in terms of MERI scores and
CS (p=0.149, p= 0.157, respectively). Studies have been performed to show that differences in blood groups may be risk factors in
the development of many diseases. In our study, we found that individuals with blood group O have less risk and individuals with
blood group A have a higher risk of developing cholesteatoma. In the light of these results, we think that it may be beneficial to
consider differences in blood groups in terms of the development of cholesteatoma in patients with chronic otitis media as a risk
factor in the follow-up of patients.
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Kolestatom ve Kan Gruplari

1. Giris

Hastaliklarin ~ olusumunda  farkli  bir¢ok
etiyolojik faktér ve patolojik mekanizma rol
almaktadir. Bu amagla hastaliklarin nedenleri
arastirilirken 1rk, yas, cinsiyet, anatomik,
genetik veya akkiz faktorler sorgulanmakta ve
hastalar arasinda bulunabilecek farkliliklar
incelenmektedir. ~ Toplumdaki  bireylerin
farkliliklariin ~ belirlenmesinde  incelenen
degiskenlerden birisi de kan gruplaridir. Kan
gruplart en stk ABO ve Rh kan grubu
sistemleri adi1 verilen kompleks karbonhidrat
molekiilleri ile smiflandirilmaktadir. Kan
grubu antijenleri eritrositlerde, lokositlerde,
trombositlerde, plazma proteinlerinde ve
cesitli doku ve hiicre yiizey enzimlerinde
bulunmaktadirlar. Ayrica tiikiiriik, ter, anne
stitli, mide salgilari, idrar ve seminal sivi gibi
viicut salgilarinda ¢Ozlniir formda
(sekretuvar) bulunurlar (1). Farkli dokularda
yaygin olarak bulunmasi sebebiyle onceki
calismalarda kan grubu farkliliklarinin
enfeksiyon, kanser, pihtilasma bozukluklar
gibi bazi farkli hastalik gruplarinda hastalik
olusum ve gelisim siirecleri ile olan iliskisine
yonelik caligmalar yapilmis ve anlamh
sonuglar rapor edilmistir (2).

Literatiir taramamiza gore kulak burun bogaz
hastaliklarindan tiikiiriik bezi tlimorleri (3),
bas boyun tiimorleri (4), isitme kaybi (5),
effiizyonlu otitis media (EOM) (6), rekiirren
akut otitis media (7), gibi hastaliklarla kan
gruplan iligkisi incelenmis fakat kronik otitis
media ve kolesteatom ile ABO ve Rh kan
gruplart  iligkisini  inceleyen  g¢aligma
bulunmamaktadir.

Kolesteatom; konjenital, enfeksiydz, anatomik
nedenler gibi bircok farkli patogenez ile
iligkilendirilen fakat etiyopatogenezi tam
olarak ortaya konulamamig bir hastaliktir.
Histolojik olarak benign olmasina karsin lokal
invazyon  Ozellik gosterir ve  Onemli
morbiditelere ve bazen mortalitelere yol
acabilir (8). Ozellikle de kronik otitin major
bir komplikasyonu olmasi ve kronik otit
cerrahisi sonrasi niiks etme potansiyeli olmasi
sebebiyle hastalarin takip edilme gereksinimi

olan kolesteatom vakalarinda risk
faktorlerinin belirlenmesi Onem arz
etmektedir.

Bu c¢alismada, onceki c¢alismalarda diger
birtakim hastaliklarin  gelisimi ve seyri
acisindan risk faktorii olarak etkisi gosterilmis
olan ABO ve Rh kan grubu tiplerinin
kolesteatomlu ve kolesteatomsuz kronik otitis
media hastalarindaki bulunma oranlariin
birbirileri ile ve normal  toplumla
karsilastirilmas1 ve kan grubu tipine gore
kolesteatomun yayginligt ve kolesteatom
evresinin degerlendirilmesi amaglanmaistir.

2. Gerec¢ ve Yontemler

Caligmamiza 2013-2020 yillar1 arasinda
klinigimizde kronik otitis media nedeniyle
ameliyat edilen 18-75 yaslar1 arasinda hastalar
dahil edildi. Hastalar ameliyat esnasinda tespit
dilen kolesteatom varligina gore grup 1:
kolesteatomlu  kronik  otit, grup 2:
kolesteatomsuz kronik otit olarak siniflandi.
Ayrica normal popiilasyonla olan farkliliklar
incelemek amaciyla kontrol grubu (grup 3)
olarak klinigimize bagvuran ve kronik otit ve
baska bir kronik hastaligi  bulunmayan
hastalar ¢alismaya dahil edildi. Tiim hastalarin
yas, cinsiyet ve kan grubu verileri retrospektif
olarak incelenerek kaydedildi. Kolesteatom
tespit edilen hastalarda hastaligin ciddiyeti ile
evresinin  kan gruplart ile iligkisinin
incelenmesi amaciyla hastalarin orta kulak
risk indeksleri (OKRI, Middle ear risk index)
(9) ve kolesteatom evrelemeleri (KE, STAM
evreleme sistemi) (10) belirlendi.
Kardiyovaskiiler hastalik, kanser, norolojik
hastalik, kronik obstriiktif akciger hastaligi,
romatizmal patoloji, inflamatuvar barsak
hastalig1 Oykiisii gibi kronik hastaligi olanlar
ve incelenen verilerinde eksiklik olan hastalar
calismaya dahil edilmedi. Calisma igin
2020/105 karar numarasi ile yerel etik kurul

onay1 alindu. Caligmamiz Helsinki
Deklarasyonu’na uygun olarak
gercgeklestirilmistir.

Istatistiksel analiz

Tim istatistiksel analizler SPSS v 20.0 ile
yapildi. Grup verilerinin normallik varsayimi
kolmogorov smirnov testi ile yapildi. Siirekli
degiskenler ortalama (+standart sapma) veya
ortanca (minimum-maksimum) olarak,
kategorik degiskenler say1 ve ylizde olarak
betimlendi. Kategorik degiskenlerin gruplar
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arast siklik verileri Ki-kare testi ile
karsilastirildi.  Siirekli degiskenlerin gruplar
arasi karsilastirmasinda Kruskall Wallis testi
ve Mann-Whitney U testi kullanildi. P<0,05
degeri istatistiksel olarak anlamli kabul edildi.
G*Power 3.1.94 programi ile Orneklem
bliyiikliigli hesaplandi.

3. Bulgular
Orneklem biiyiikliigii hesaplamasinda 0,05

onemlilik diizeyi, %80 gig ve 0,2 etki
biiyiikliigii ile toplam 6rneklem sayis1 341

Tablo 1. Gruplardaki hastalarin demografik verileri

olarak bulundu. Calismamizda da kronik otitis
media nedeniyle ameliyat edilen ve ¢alismaya
dahil edilme kriterlerini kargilayan hastalardan
birinci grupta 68, ikinci grupta 81 ve kontrol
grubu olan ii¢ilincii grupta 200 hasta olmak
lizere toplam 349 hasta vardi. Hastalarin
demografik verileri Tablo 1°de 6zetlenmistir.
Yas ortalamalar1 agisindan gruplar arasinda
anlamli fark saptanmazken (p:0,580) cinsiyet
acisindan degerlendirildiginde grup 1°deki
kadin hasta sayis1 grup 2’ye ve kontrol
grubuna gore anlamli derecede diisiik izlendi
(p:0,021).

Grup 1 (n:68) Grup 2 (n:81) Grup 3 (n:200) D
Cinsiyet n(%):
Erkek/ 42(61,8)/ 33(40,7)/ 48(59,3) 89(44,5)/ 0,021¢
Kadin 26(38,2) 111(55,5)
Yas (yi)* 41,05+15,88 40,72+14,74 39,23+15,03 0,580*

7 Ki-kare testi, 1. Kruskall Wallis testi, *: Ortalama +standart sapma olarak sunulmugtur.

Gruplara gore kan grubu dagilimlari  yiiksek oldugu saptandi (p:0,047) (Tablo 2).
incelendiginde; O kan grubu, grup 1'de grup Diger kan gruplart agisindan yapilan
2'ye ve kontrol grubuna gore anlamh diizeyde degerlendirmelerde gruplar arasinda anlamli
diisiikk, A kan grubunun ise anlamli derecede fark goriilmedi (p>0,05).
Tablo 2. Gruplardaki hastalarin kan grubu dagilimlari
Kan grubu n(%) Grup 1 (n:69) Grup 2 (n:81) Grup 3 (n:200) p

A 40(58,8) 30(37,0) 82(41,0)

B 14(20,6) 20(24,7) 36(18,0)

AB 4(5.,9) 5(6,2) 18(9,0)

0o 10(14,7) 26(32,1) 64 (32,0) 0,047

Rh: (+/-) 63/5 77/4 185/15 0,733

* Ki-kare testi

Kolesteatomlu hastalarda hastaligin ciddiyeti
ve kolesteatomun yayginhiginin kan grubu ile
olan iligkisinin  incelenmesinde, OKRI

degerleri ve kolesteatom evreleri ile kan
gruplart arasinda anlamli bir iligki izlenmedi
(strastyla p:0,149, p:0,157) (Tablo 3).

Tablo 3: Kolesteatom tespit edilen hastalarin kan grubu dagilimlarina gore Orta Kulak Risk Indeksi ve

Kolesteatom Evrelemeleri

Kan grubu

A B AB o) p
OKRIi* 7,98+1,12 8,43+0,75 9,000,382 8,50+0,97 0,149
KE#* 2(1-4) 2(2-3) 3(2-3) 2(1-3) 0,157

Rh Grubu

Rh (+) Rh () P
OKRIi* 8,24+1,05 7,80+0,84 0,227
KE** 2(1-4) 3(2-3) 0,253
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KE: Kolesteatom evresi, OKRI: Orta kulak risk indeksi, *: ortalamazstandart sapma ve **: ortanca (minimum-
maksimum) olarak sunulmustur. : Kruskall Wallis testi, }: Mann Whitney U testi.

4. Tartisma

Hastaliklarin etiyopatogenezinin
aydinlatilmasindaki 6nemli basamaklardan
biri hastalar arasindaki fizyolojik farkliliklarin
tespiti ve bu farkliliklarin patolojik siireclerin
gelisimine etkisinin saptanmasidir.
Dolayisiyla hastalarin saglikli insanlara gore
farkliliklarmin belirlenmesi ve bu
farkliliklarin  hastalik  patogenezine olan
etkisinin  incelenerek risk  faktorlerinin
belirlenmesi &nem arz etmektedir. Insanlar
arasindaki temel farklilik parametrelerinin en
bilinenlerinden birisi de kan grubu tipleridir.
Onceki ¢alismalarda kan grubu farkliliklariin
hemolitik hastaliklar, dolasim bozukluklari,
biligsel bozukluklar, bakteri, viriis ve parazit
enfeksiyonlari,  kanserler, hipertansiyon,
hiperlipidemi ve diyabetes mellitus gibi
metabolik hastaliklarla iliskilendirilebilecegi
gosterilmistir (1). Fakat literatiir taramamiza
gore kolesteatom varligt ve hastaligin
ciddiyeti ile kan grubu tiplerinin iligkisini
inceleyen bir ¢alisma bulunmamaktadir.

Kolesteatom orta kulak boslugu ve/veya
mastoid kavitede keratinize yass1 epitel,
subepitelyal bag doku ve keratin debris
birikimi ile olusan ve genellikle etrafinda
inflamasyonun eslik ettigi  bir kitlesel
lezyondur (10). Histolojik olarak benign
olmasina karsin lokal invazyon 6zelligi olup
kemik¢ik hasari ile isitme kaybi, labirentin
bolge hasar1 ile denge problemleri ve
sensOrindral  igitme kaybi, fasial sinir
paralizisi, dura hasar1 gibi intrakraniyal
komplikasyonlara  neden  olabilmektedir
(8,11). Kolesteatomun medikal tedavisi
bulunmadigindan cerrahi olarak temizlenmesi
tek tedavi yontemidir. Etiyopatogenezi tam
olarak ortaya konulamamakla birlikte gelisimi
acisindan invajinasyon teorisi, bazal hiicre
hiperplazi teorisi, squamdz metaplazi teorisi,
epitelyal invazyon teorisi gibi farkli teorik
mekanizmalar tanimlanmigtir (12).
Caligmamiz sonucunda yapilan istatistiksel
analizlerde O kan grubunun kolesteatomlu
kronik otit hastalarinda, normal popiilasyona
ve kolesteatomsuz kronik otit hastalarina gore
anlamli derecede daha az oldugunu, A kan
grubunun ise normal popiilasyona ve

kolesteatomsuz kronik otit hastalarina gore
anlaml1 derecede fazla oldugunu tespit ettik.

Kan grubu belirtegleri olarak kabul edilen
30'dan fazla protein ve seker vardir, ancak en
antijenik olanlart 1901 yilinda Landsteiner
tarafindan tanimlanmis olan 9q34 ve 1p36
kromozomunda bulunan ABO ve Rh (D)
sistemine ait belirteglerdir. Fenotiplerin kolay
tanimlanmas1 nedeniyle ABO sistemi en ¢ok
arastirilan eritrosit antijen sistemidir. ABO ve
Rh kan gruplarinin dagilimi bolgeler ve irklar
arasinda degisebilir fakat kan gruplarinin
kalitnm herhangi bir ¢evresel faktorden
etkilenmez (13). Dolayisiyla cografyaya gore
de kan gruplarmin  incelenmesi  ve
hastaliklarla iligkisinin ortaya konulmasi1 daha
objektif sonuclar vermektedir. Genel olarak
diinyada en sik olarak karsimiza c¢ikan kan
grubu 0 ve A olarak belirlenmistir. Bir¢ok
toplumda O kan grubu en sik goriilen kan
grubu iken Avrupa’da A kan grubu daha sik
izlenmektedir (14). Calismamzdaki kontrol
grubu hastalarinda tespit ettigimiz kan grubu
dagilimlan Tiirkiye geneli ve Balikesir ilinde
yapilan onceki caligmalarla benzer oranlarda
goriilmekteydi (15,16).

Kan gruplar eritrosit yiizeylerinde bulunan
antijen ve serumda bulunan antikor durumuna
gore tanimlanirlar. Ornegin; A kan grubuna
sahip bireyler eritrosit yiizeylerinde A antijeni
tasirlarken  serumlarinda anti-B  antikoru
bulundururlar, B grubuna sahip bireyler
eritrosit ylizeyinde B antijeni ve serumda anti-
A antikoru, AB kan grubuna sahip bireyler
eritrosit ylizeyinde hem A hem de B antijeni
tasirken serumlarinda antikor tagimazlar, O
kan grubuna sahip bireyler ise eritrosit
ylizeyinde antijen tasimazken serumlarinda
hem anti-A hem de anti-B antikorlar1 tagirlar
(14). Bu ozellik sayesinde, anti-A ve anti-B
antikorlar1 tagryan O kan grubu bireylerin, A
ve B antijenlerine benzeyen yiizey antijenleri
tagtyan bir¢ok patojene karsi dogal bir direng
olugturdugu ve enfeksiyonlara karsi daha
dayanikli olduklar1 6ne siiriilmistiir (17). Bu
acidan bakildiginda kolesteatom gelisiminde
suclanan patolojilerden birisi olan tekrarlayan
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orta kulak enfeksiyonlar1 sebebiyle kan grubu
farkliliklarin hastalik gelisiminde bir etken
olabilecegi  disiiniilebilir. ~ Kronik  otit
zemininde kolesteatom gelisim siirecinde en
stk karsilasilan organizmalar olan
pseudomonas aeruginosa, staf aureus ve
koagiilaz negatif stafilokoklar iizerine yapilan
calismalar incelendiginde de bu gorisi
destekler c¢aligmalar yaymlanmigtir (18).
Nurjadi ve ark. kan grubu Of/sekretuvar
(sekretuvar= A ve B antijenlerini ve bunlarin
onciilii olan H antijenlerini eritosit yiizeyleri
disinda viicut sivilarinda da bulunduran
kisiler) olanlarin bogaz florasinda S. Aureus
tastyicilik riskinin daha az oldugunu ve
boylece Of/sekretuvar grubun S. Aureus a
karst koruyucu oldugunu vurgulamislardir
(19). Bunun yaninda P. Aeruginosa ve
koagiilaz negatif stafilokok enfeksiyonlarina,
A ve B kan grubu tasiyanlarda O kan grubu
tagiyanlara gore daha yiiksek oranda
gozlendigi Onceki yayinlarda gosterilmistir
(20-22). Dolayistyla bu agidan bakildiginda
calismamizda gozlendigi gibi O kan grubuna
sahip  bireylerin  kolesteatom  gelisimi
acisindan enfeksiyon baglaminda daha az
riske sahip oldugu makul bir yaklasim olarak
diisiiniilebilir.

inflamatuvar olarak hastalik gelisim riskleri
degerlendirildiginde ise bir meta-analiz
calismada A kan grubuna sahip bireylerin
myokard  infarktiisii, periferik  damar
hastaliklari, vendz tromboemboli ve inme
acisindan daha yiiksek riske sahip olduklar1 ve
bunun bir nedeni olarak da A kan grubunda
artmis inflamasyon ve adezyonun
olabilecegini belirtilmistir (23). Bir diger
calismada inflamasyon ve adezyonu azaltan
soluble intercellular adhesion molecule-1
(sSICAM-1) ve soluble P-selectin (sP-selectin)
molekiillerinin A kan grubunda en az O kan
grubunda en fazla diizeyde bulundugu tespit
edilmis ve bunun da O kan grubunda azalmis,
A kan grubunda artmis inflamasyon ve
adezyona neden olabilecegi belirtilmistir (24).
Kolesteatom patogenezindeki inflamatuvar
siirecin 0nemi ve hastaligin ilerlemesinde
cevre dokulara olan adezyon ozelligi
diisiiniildiigiinde, kolesteatomun inflamasyona
karsi daha direngli olarak raporlanan O kan
grubunda daha az ve inflamatuvar
hastaliklarin daha fazla goriildiigii A grubunda

daha fazla gOriilmesi bu
desteklemektedir.

patogenezi

Kolesteatom gelisimi agisindan en 6énemli risk
faktorlerinden birisi de orta kulak havalanma
bozukluklaridir ve bu durum aynmi zamanda
EOM gelisimi i¢in de gecerlidir (12,25).
Mortensen ve ark. EOM gelisiminde A kan
grubuna sahip bireylerin O kan grubu sahip
bireylere gore 1,49 kat daha riskli olduklarini
tespit etmislerdir (6). Wiesen ve ark. otitis
media gelisimi ile ABO kan grubu tiirleri
arasindaki iligkiyi inceledikleri
calismalarinda, O kan grubunu rekiirren akut
otitis media i¢in koruyucu bir faktdr olarak
belirlerken A kan grubu bireylerin kronik
EOM i¢in diger kan gruplarina gore daha
yiiksek risk tasidiklarini belirtmislerdir (7).
Apostolopoulos ve ark. O kan grubunun EOM
gelisimine karsi koruyucu rolii oldugunu ve
AB grubunun ise aksine EOM gelisimi i¢in
diger kan gruplarina gore daha yiiksek risk
tagidigini belirtmislerdir (26). Bunun sebebi
olarak da AB kan grubu igin artmig, O kan

grubu icin azalmig enfeksiyon riskinin
oldugunu belirtmiglerdir. Orta kulaktaki
havalanma  bozuklugunun EOM ve

kolesteatom gelisimi icin ortak risk faktorii
oldugunu disiiniirsek, benzer bir sekilde
calismamiz  sonucunda da  kolesteatom
gelisimi acisindan O kan grubunun daha az
risk, A kan grubunun daha fazla risk tagimakta
olmasi EOM ile yapilan onceki galigmalarin
sonuclarini desteklemektedir. Her ne kadar
calismamiz tasariminda kolesteatom
etiyolojisi agisindan EOM Oykiisii
sorgulanmamis olsa da, kolesteatom geligimi
acisindan EOM hastalariin takiplerinde kan
grubu farkliliklarmin g0z oniinde
bulundurulmasimin ~ faydali  olabilecegini
diisiinmekteyiz.

Kolesteatom  gelisim  siirecinde  agiga
kavugsmamis noktalardan birisi ise, orta
kulakta negatif basing nedeniyle kulak zarinda
retraksiyon cebi gelisen hastalarin  bir
kisminda kolesteatom gelisirken bir kisminda
neden gelismedigidir. Bu durumun epidermisi
olusturan keratinosit hiicrelerinin fizyolojik
turn over’ inda meydana gelen proliferasyon,
maturasyon ve apoptozis mekanizmalarinin
etkilenmesinden dolay1 oldugu hipotezi 6ne
stiriilmistiir (27,28). Kolesteatom
dokusundaki keratinize yassi epitelin normal

221



Kolestatom ve Kan Gruplari

cilt epiteline gore proliferasyon kapasitesinde
artis ve bu epitelin orta kulak ve mastoide
migrasyonu, kolesteatom dokusu 6rneklerinde
proliferasyon markerlarinin ve timor iliskili
genlerin arttiginin gdsterilmesi bu hipotezi
desteklemektedir (27,28). A kan grubu
bireylerde patolojik hiicrelerin adezyon ve
migrasyon potansiyellerinin arttigi, O kan
grubu bireylerde ise tam tersine azaldigi
gosterilmistir (29). Bunun sebebi olarak da
patolojik dokularin A antijenine benzer ylizey
antijeni tagimasi sebebiyle immiin sistemden
kagis1 olabilecegini vurgulanmistir. Bu agidan
bakildiginda da kan grubu farkliliklariin
epitel dokusundaki adezyon ve migrasyon
ozelliklerindeki degisimlerle birlikte
olabilmesi sebebiyle, retraksiyon cebi veya
havalanma  bozuklugu olan kulaklarda
kolesteatom gelisimi acisindan kan
gruplarmin risk ya da koruyucu bir faktor
olabilecegi ve hasta takiplerinde goz Oniinde
bulundurulmasi fayda saglayabilir.

Caligmamizda kolesteatom
hastalarda hastaligin ciddiyeti ve
kolesteatomun evresi agisindan hastalarin
STAM evreleme sistemi ve MERI degerleri
incelenmistir. Fakat iki deger acisindan da
kan gruplari arasinda anlamli farklilik
saptanamamigtir. Bu bulgular kolesteatom
gelisimi agisindan kan gruplarinin ayirict bir
faktor olabilecegi fakat kolesteatom gelisen
hastalarda hastaligin seyri agisindan kan
gruplarma gore bir farklililk olmadigi ve
hastalik seyrinde diger farkli etiyolojik
faktorlerin gbz Oniinde bulundurulmasinin
gerektigini diisiinmekteyiz.

tespit  edilen

KAYNAKLAR

Calisma grubundaki hasta saymmizin diisiik
olmasi, kolesteatom gelismis hastalarda hangi

patolojik mekanizmanin hastaliga sebep
oldugunun aydinlatilamamisg olmast,
kolesteatom gelisimi ve siliresi agisindan

yeterli verilerin elde edilememis olmasi
calismamizdaki kisitlayici  faktorlerdendir.
Ayrica kontrol hastalarinda ve kronik otitli
hastalarda ileride geligebilmesi muhtemel olan
kolesteatomun Ongoriilemez olmast da bir
kisitlama olarak degerlendirilmelidir. Bu
acidan daha fazla sayida hastanin ve saglikl
goniilliiniin ~ katillmmin  saglandigi  genis
kapsamli prospektif planlanmis c¢alismalar
konu hakkinda daha aydinlatict veriler
saglayacaktir.

5. Sonuc¢

Calismamiz sonucunda O kan grubuna sahip
bireylerin kolesteatom agisindan daha az risk,
A kan grubuna sahip bireylerin ise daha
yiikksek risk tasidiklarii tespit ettik. Bu
bulgularla kronik otit ve eslik eden
retraksiyon, adezyon veya sik enfeksiyon
sikayeti olan ve timpanoplasti sonrasi niiks
veya rezidii kolesteatom agisindan risk tasiyan
bireylerin takiplerinde kan gruplariin da bir
risk faktorii olarak g6z Oniinde tutulmasinin
faydali olabilecegini diistinmekteyiz. Ancak
ileri caligmalarda daha genis kapsamli
gruplarda ve toplumlarda, farkli kan grubu alt
tiplerinin de incelendigi c¢aligmalara ihtiyag
vardir.
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Bu ¢alismada, viicut kitle indeksine (VKI) gore olusturulmus yetiskin bireylerden olusan deney gruplarinda oksidatif stres belirtegleri ve
ferroptoz parametreleri toplam 39 yetiskin birey normal kilolu veya hafif kilolu (VKI:18.5-29.9), birinci derece obez (VKI 30-34.9) ve ikinci
derecede obez (VKI:35-39,9) olmak iizere on iiger kisilik ii¢ gruba ayrilmistir. Kontrol grubundaki saglikli bireylerin ve obezite grupla-
rindaki hastalarin serum 6rneklerinden malondialdehit (MDA) ,total antioksidan kapasite (TAS), total oksidan kapasite (TOS), glutatyon
(GSH), asil-CoA sentetaz uzun zincirli aile tiyesi 4 (ACSL4) ve glutatyon peroksidaz 4 (GPx4) seviyeleri 6l¢ilmiistir. TOS seviyeleri, kontrol
grubu ile karsilagtirildiginda 1. derece obez ve 2. derece obez hastalarda artarken (p<0.0001) TAS seviyeleri, 1. derece obez ve 2. derece obez
hastalarda azalmistir (p<0.001). MDA seviyeleri, kontrol grubuna kiyasla 1. derece obez (p<0,001) ve 2. derece obez hastalarda(p <0,0001)
artmugtir. GSH seviyeleri ise obezite derecesi arttik¢a diisiis gostermistir (p<0.001). Kontrol grubuna kiyasla 1. derece obez ve 2. derece obez
hastalarin ACSL4 seviyeleri artis gosterirken (p<0.001), GPx4 seviyeleri her iki obez gupta da azalmistir (p<0.001). Obezite derecesi arttik¢a
lipit peroksidasyonu ve oksidatif stres artmaktadir. Ek olarak kontrol grubuna kiyasla obez bireylerde GPx4 seviyelerinin azalis1 ve ACSL4
seviyelerinin artis1 birlikte degerlendirildiginde obezitenin ferroptozu indiikledigi diisiiniilebilir.

Anahtar Kelimeler: ACSL4; ferroptoz; GPx4; obezite; oksidatif stres; lipit peroksidasyonu

Abstract

In this study, the parameters of oxidative stress markers and ferroptosis were evaluated in experimental groups of adult individuals, which
were formed according to the body mass index (BMI). A total of 39 adult patients were normal weight or overweight (BMI: 18.5-29.9),
first degree obese (BMI 30-34.9) and second degree obese (BMI: 35-39.9) were divided into three groups of thirteen each.. From the serum
samples of healthy individuals in the control group and patients in the obesity groups, malondialdehyde (MDA), total antioxidant capa-
city (TAS), total oxidant capacity (TOS), glutathione (GSH), Acyl-CoA synthetase long chain family member 4 (ACSL4) and glutathione
peroxidase 4 (GPx4) levels were measured. Compared to the control group, TOS levels increased in grade 1 and grade 2 obese patients
(p<0.0001), while TAS levels decreased in grade 1 obese and grade 2 obese patients (p<0.001). MDA levels were increased in grade 1 obese
(p<0.001) and grade 2 obese patients (p<0.0001) compared to the control group. GSH levels decreased as the degree of obesity increased
(p<0.001). Compared to the control group, ACSL4 levels of 1st and 2nd obese patients increased (p<0.001), while GPx4 levels decreased
in both obese groups (p<0.001). As the degree of obesity increases, lipid peroxidation and oxidative stress increase. In addition, when the
decrease in GPx4 levels and the increase in ACSL4 levels in obese individuals compared to the control group are evaluated together, it can
be thought that obesity induces ferroptosis.

Keywords:ACSL4; ferroptosis; GPx4; obesity; oxidative stress; lipid peroxidation
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Obezite ve Ferroptozis

1. Giris

Obezite sagligi bozabilecek ve mortaliteyi
artirabilecek asir1 yag birikimi ile karakterize
multifaktoriyel kokenli kronik bir hastaliktir
(1). Artan kanitlar, oksidatif stresin obezite ile
iligkili komplikasyonlarin meydana
gelmesinde kritik faktdr olarak rol oynadigim
gostermektedir. Obezite bagh basina NADPH
oksidazlardan siiperoksit olusumu, oksidatif
fosforilasyon, gliseraldehit oto-oksidasyonu,
protein kinaz C aktivasyonu, poliol ve
heksozamin yolaklar1 gibi ¢esitli biyokimyasal
mekanizmalar yoluyla sistemik oksidatif stresi
indiikleyebilir (2). Obezitede oksidatif strese
katkida bulunan diger faktorler hiperglisemi,
yiiksek lipit seviyeleri, vitamin ve mineral

eksiklikleri, kronik inflamasyon,
hiperleptinemi, asir1 viicut agirligim tagimak
icin artan kas  aktivitesi, bozulmus

mitokondriyal fonksiyon ve diyet tliridiir (1,
3-10). Oksidatif stres obezitenin bir sonucu
olabilecegi gibi ayn1 zamanda obezitenin bir
tetikleyicisi de olabilir. Oksidatif stres, beyaz
yag dokusu birikimini uyararak ve gida
almmi degistirerek obezitenin gelisiminde
nedensel bir rol oynayabilir. Hiicre kiiltiirii ve
hayvan ¢alismalari, oksidatif stresin adiposit
oncesi proliferasyonunu, adiposit
farklilasmasim1 ~ ve  olgun  adipositlerin
boyutunu arttirdigini gostermektedir (11-13).
Reaktif oksijen tiirleri (ROS), tokluk ve aclik
davranisin1 kontrol eden hipotalamik noronlar
tizerinde farkli etkiler uygulayarak viicut
agirhgmin  denetimine etki edebilir (14).
MDA, iyi bilinen bir oksidatif stres
biyobelirtecidir. VKI ve MDA arasinda
onemli bir pozitif korelasyon gozlenmistir
(15). Cu-Zn siiperoksit dismutaz (SOD),
katalaz (CAT) ve glutatyon peroksidaz (GPx)
gibi antioksidan enzimlerin aktiviteleri, obez
deneklerin eritrositlerinde obez olmayan
kontrollere gore daha diisiik bulunmustur
(11,16).

Ferroptozis, son yillarda kesfedilen genellikle
biiyitk miktarda demir birikimi ve lipit
peroksidasyonun eslik ettigi GPx4 tarafindan
kontrol edilen, diizenlenmis nekrotik hiicre

Olimiiniin  bir seklidir (17,18). ACSLA4,
ferroptoz  duyarliigii  belirleyen  ¢oklu
doymamis yag asitleri (PUFA'ar)

metabolizmasi i¢in dnemli bir izozimdir (19).
ACSLA4, ferroptozun hassas bir biyobelirteci

olmasinin yaninda ferroptoza 6nemli bir katki
saglar (20). Bu calismanin amaci obezite
derecesine bagli olarak oksidatif stres ve
ferroptoz biyobelirteglerinin nasil degistigini
saptamak, obezite ile oksidatif stres ve
ferroptoz arasindaki iligkiyi aragtirmaktir.

2. Gereg¢ ve Yontemler

Arastirma Yeri, Zamani ve Orneklem Secimi

Caligmaya 01.10.2017- 30.04.2018 tarihleri
arasinda 6zel Dbir Fizik Tedavi ve
Rehabilitasyon Merkezi’'ne obezite tedavisi
amaciyla bagvuran 25-65 yas arasindaki 39
kadin dahil edilmistir. Caligmaya baslamadan
once katilimcilardan yazili onay almmigtir.
Aktif olarak kanser tedavisi gorenler veya
kanser Oykiisline sahip bireyler, herhangi bir
bobrek hastaligi, diyabet( Tip I, Tip II) veya
agir kardiyovaskiiler hastaligi olan bireyler
calismaya dahil edilmemistir. Calismaya dahil
edilen bireyler VKI' lerine gore ii¢ gruba
ayrilmistir. Kontrol grubu normal (18,5 <VKI
24,99 kg/m?) ve hafif kilolu (25 <VKI< 29.99
kg/m?) on ii¢ saglikl bireyden, ikinci grup (30
< BKI <34,99 kg/m?) ve iigiincii grup ise
(35<BKI< 39,99 kg/m?®) obez on iicer
bireyden olusmaktadir. Bu ¢alisma Eskisehir
Osmangazi Universitesi Klinik Arastirma
Komitesi tarafindan 10.08.2017 tarih ve
80558721/212 sayil karar ile onaylanmistir.

3. Materyal Metot

Kontrol grubundaki sagliklt bireylerin ve
obezite  gruplarindaki  hastalarm  serum
orneklerindeki TOS, MDA, TAS, GSH,
ACSL4 ve GPx4 seviyeleri ticari olarak
mevcut kitler (sirasiyla RelAssay Total
OxidantStatus (TOS), MBS263626, RelAssay
Total AntioxidantStatus (TAS), MBS042904,

MBS9331516, CSB-EL009869HU)
kullanilarak uretici firma talimatlari
dogrultusunda mikroplaka okuyucu

yardimiyla dl¢iilmiistiir.
Istatistiksel analiz

Istatistiksel analiz sirasinda GraphPad Prism 7
programi  kullanilmistir. Deneysel veriler
ortalama £+  standart sapma  olarak
sunulmustur. Sonuglarin normallik analizi

225



Osmangazi Tip Dergisi, 2022

Kolmogorow-Smirnov normallik testi
yardimiyla  yapilmistir.  Normal  olarak
dagitilan veriler, tek yonlii varyans analizi
(ANOVA) kullanilarak degerlendirilmis ve
coklu karsilagtirmalarda Tukey post-hoc testi
ile analiz edilmistir. p<0.05 istatistiksel olarak
anlamli kabul edilmistir.

4. Bulgular

Obezitenin oksidatif stres biyobelirtegleri
iizerindeki etkileri

Obez hastalarda obezitenin derecesine baglh
TOS seviyelerinde artis oldugu tespit
edilmistir (Sekil 1A). Serum TOS seviyeleri,

TOS seviyeleri
(umol H,0, Equiv.J/L)

prooksidan/oksidan dengesinin ve viicuttaki
oksidatif yiikiin bir gostergesidir. TOS
seviyeleri, kontrol grubu ile
karsilastirildiginda 1. derece obez hastalarda
%66.6 ve 2. derece obez hastalarda 9%108.3
oraninda artmistir (p<0.0001).

Lipit peroksidasyonunun biyokimyasal analizi
icin saglik ve obez bireylerde MDA seviyeleri
Olctlilmiistiir (Sekil 1B). Saglikli kisilerle
kiyaslandiginda obez  hastalarmn MDA
seviyelerinde artis kaydedilmistir. MDA
seviyeleri, kontrol grubuna kiyasla 1. derece
obez hastalarda %28.5 (p<0.001) ve 2. derece
obez hastalarda %142.8 (p<0.0001) oraninda
artmigtir.

- o om
a2

MDA seviyeleri (nmol/ml)

Sekil 1. Obezite derecesine bagl oksidatif stres parametreleri. A: TOS seviyeleri; B: MDA seviyeleri. * p<0.001 ve

** p <0.0001 kontrol grubu ile karsilastirildiginda

Obezitenin antioksidan seviyeleri iizerindeki
etkileri

Sekil 2A’da  goriildigi  gibi, TAS
seviyelerinde obezite derecesine bagli olarak
istatiksel olarak anlamli bir azalis oldugu
saptanmistir. TAS seviyeleri, kontrol grubuna
kiyasla 1. derece obez hastalarda %29.4 ve 2.
derece obez hastalarda %40.2 oraninda
azalmistir (p<0.001).

GSH seviyeleri, obezite derecesindeki artis ile
birlikte azalis gostermistir (Sekil 2B). Obez
hastalardaki ~ GSH  seviyeleri,  kontrol
grubundan oOnemli bir farklilik gostermistir
(p<0.0001). Kontrol grubu ile
karsilastirildiginda, 1. derece obez
hastalardaki ve 2. derece obez hastalardaki
GSH seviyeleri sirasiyla %60.8 ve %294.5
oraninda diisiis gostermistir.
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TAS seviyeleri
(mmol Trolox Equiv./L)

GSH seviyeleri (nmol/L)

Sekil 2. Obezite derecesine bagh antioksidan parametrelerin seviyeleri. A: TAS seviyeleri; B: GSH seviyeleri. * p
<0.001 ve ** p<0.0001 kontrol grubu ile karsilagtirildiginda

Obezitenin ferroptoz
iizerindeki etkileri

biyobelirtegleri

ACSL4 seviyeleri, obezite derecesine baglh
olarak ile artis gostermistir (Sekil 3A). Obez
hasta gruplarindaki ACSL4 seviyeleri, kontrol
grubundan oOnemli bir farklilik gdstermistir

(p<0,001). Kontrol grubu ile
karsilastirildiginda, 1. derece obez ve 2.
derece obez gruplaridaki ACSL4
:25 A
5 .
E‘Zﬂ T

seviyelerinde sirasiyla %22.5 ve %39.1°lik
artis gostermistir.

Sekil 3B’de goriildiigi gibi, ferroptozun
Oonemli parametrelerinden biri olan GPx4
seviyeleri, obezite derecesine bagimli bir
azalig gostermistir. GPx4 seviyeleri, kontrol
grubuna kiyasla 1. derece obez hastalarda
%30.7 ve 2. derece obez hastalarda %55.2
oraninda azalmistir (p<0.001).

2 g 2
=

GPx4 seviyeleri (nU/mL)

Sekil 3. Obezite derecesine bagl ferroptoz seviyeleri. A: ACSL seviyeleri; B: GPx4 seviyeleri. * p<0.001 kontrol
grubu ile karsilagtirildiginda

5. Tartisma ve Sonug

Oksidatif stres, hiicresel diizeyde oksidanlar
ve antioksidanlar arasindaki dengesizligi ifade
eder (21). Bir¢ok ¢alisma, obez kisilerin obez
olmayan kisilere gore daha yiiksek oksidatif
stres diizeylerine sahip oldugunu gostermistir
(11, 22, 23). MDA, ¢oklu doymamis yag
asitlerinin oksidatif bozunmasinda son iiriin
olarak iretilen lipit peroksidasyonunun
onemli bir gostergesi olarak kabul edilmistir
(24). Obez olmayan saglikli kontrollere

kiyasla obez deneklerde oksidatif stresin bir
belirteci olarak MDA diizeylerinde 6nemli bir
artis ve ayrica obezitenin kendi bagina plazma
lipit peroksidasyonu i¢in bagimsiz bir risk
faktorii oldugu oOne siriilmiistir (25,26).
Calismamizda obezite derecesi arttikca MDA
diizeylerinin  arttifi  saptanmistir.  Ayni
zamanda obezitenin derecesine bagli olarak
TOS seviyeleri artarken, TAS seviyeleri
azalmistir. Sonuglarimiza paralel olarak alkole
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bagl olmayan karaciger hastaligi olan obez
cocuklarm kontrol grubuna giire TOS
diizeylerinin daha yiiksek TAS diizeylerinin
ise daha diisik oldugu bildirilmistir (27).
Obez ve metabolik sendromlu ¢ocuklarin total
oksidan ve antioksidan durumlar1 {izerine
yapilan bir baska ¢alismada ise VKI artisi ile
TAS, TOS diizeylerinin yiikseldigi
gosterilmistir (28). Eriskin bireylerde VKI' nin
oksidatif stres belirteglerine etkisini arastiran
bir baska ¢alisma TOS seviyelerinin VKI
arttikca yiikseldigini ancak TAS seviyelerinde
anlamli bir degisim olmadigin1 sagtamistir
(29).

GSH, protein olmayan tiyol gruplarinin
yaklasik %901 temsil eder, oksidatif ve
serbest radikal aracili hasara karsi koruyucu
bir role sahiptir. GSH diizeylerindeki genel bir
diisiis, obezite dahil kronik inflamatuar
hastaliklarla iliskilendirilmistir. ~ Glutatyon
metabolizmas1 karmasik olmakla birlikte
obezite ile ilgili yanitlar1 diizenlemede islev
goren cesitli enzimler igin bir kofaktordiir.
Ornegin, GSH' nin azalmasi  enerji
metabolizmasin1 arttirir ve yag birikimini
azaltirken, GPx aktivitesinin artmasi insiilin
direncini indiikler (30-32). VKI ve glutatyon
arasindaki iliskiyi aragtiran bir calisma
normal, hafif kilolu ve obez bireyler arasinda
GSH seviyelerinde istatistiksel olarak anlamli
fark bulamamistir. Ancak bireyler VKI' ye
gore degil viicut yag oranina gore normal,
hafif kilolu ve obez olarak siniflandirildiginda
lic grup arasinda istatistiksel olarak anlamli
fark saptanmis (p<0,05) ve obez bireylerin en
disik GSH seviyelerine sahip oldugu
bulunmustur (33). Hem obez hem de normal
kiloda olmasina ragmen viicut yag yiizdesi
%30' dan fazla olan kadinlarda normal kiloda
olan kadinlara gore daha diisik GSH
seviyeleri gosterilmistir (34). Benzer sekilde
calismamizda obezite derecesindeki artis ile
birlikte GSH seviyeleri, azalig gostermistir.
Buna karsin obezitesi olan c¢ocuklarda daha
yiiksek eritrosit GPx aktivitesi ve GSH
seviyeleri bildirilmigtir. Bu durum obezite
nedeniyle artan oksidatif yiike yanit olarak
telafi edici bir mekanizma olarak agiklanabilir
(39).

Lipit hidroperoksitler, lipit peroksidasyonu
siirecinde anahtar ara Triinlerdir. Lipit

Osmangazi Tip Dergisi, 2022

hidroperoksidaz  glutatyon peroksidaz 4
(GPX4), lipit hidroperoksitleri lipit alkollere
donistiiriir ve bu islem, toksik lipit ROS'
larinin  demire (Fe2+) bagimli olusumunu
engeller (36). Yag metabolizmasi
disfonksiyonu ve obezite komorbiditelerinde
enzimatik ve enzimatik olmayan lipit
peroksidasyonunun potansiyel rolii olmasina
ragmen obezitede GPx4 aktivitesinin etkisi
hakkinda halen ¢ok az sey bilinmektedir (37).
Gpx4’ in iki polimiorfizmi obezite ile
iligkilendirilmistir (38). Calismamizda GPX4
polimorfizmlerine  bakilmamis  olmasina
ragmen kontrol grubuna kiyasla obez
gruplarda  GPx4  seviyeleri  azalmigtir
(p<0.001). GPx4 fonksiyonunun inhibisyonu,
lipit peroksidasyonuna yol acar ve demire
bagimli, apoptotik olmayan bir hiicre Sliimii
formu olan ferroptozun indiiklenmesine neden
olabilir (39). Calismamizda ek olarak obez
hasta gruplarindaki ACSL4 seviyelerinin
kontrol grubundan o6nemli derecede yiiksek
oldugunu bulduk (p<0,001). Son ¢aligmalar,
spesifik olarak ACSL4 tarafindan fosfolipite

katilan aragidonik asit lipit
peroksidasyonunun, ferroptoza  aracilik
ettigini  gdstermistir. (18,40-41). Ratlarda

yapilan in vivo bir c¢alisma yiiksek yag ile
beslenme sonucu ratlarin adipositlerinde
ACSL4  ekspresyonunun Onemli  Olgiide
arttigin1 saptamistir (42). Bu c¢alismada da
benzer sekilde ACSL4 seviyeleri, obezite
derecesine bagli olarak artis gdstermistir
(p<0,001).

Sonug olarak obezite derecesi arttikca MDA
ve TOS seviyelerinin artmast ve TAS, GSH,
seviyelerinin azalmasi lipit
peroksidasyonunun  ve  oksidatif  stresin
obezlerde daha yiiksek oldugunu
gostermektedir. Son yillarda ACSL4 ve GPx4'
in ferroptoz mekanizmasindaki  rolleri
arastirilmasina ragmen obezite ile iligkisini
arastiran  c¢aligmalar  smirlhidir.  Saglikli
bireylere kiyasla obez bireylerde GPx4
seviyelerinin azalisi ve ACSL4 seviyelerinin
artigt birlikte degerlendirildiginde obezitenin
ferroptozu indiikledigi diisiiniilebilir. Ancak
obezite ve ferroptoz iliskisinin aydinlatilmasi
i¢in ileri caligmalara ihtiyag vardir.
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Abstract

The COVID-19 pandemic is having an adverse effect on healthcare workers (HCWs), both physically and mentally, due to the
increased workload. The present study evaluates the effects of the COVID-19 pandemic on the level of depression and anxiety,
and on quality of sleep and life among HCWs. In this cross-sectional study, an online questionnaire was used to garner data on
mental health parameters and quality of sleep in HCWs and non-HCWs. The participants were evaluated with the “Patient Health
Questionnaire-9” (PHQ-9) for depressive symptoms, the “Beck Anxiety Inventory” (BAI) for anxiety symptoms, the “Pittsburgh
Sleep Quality Index” (PSQI) for sleep quality and the “Professional Quality of Life” (ProQol) scale for quality of life. Included in
the study were 543 respondents, comprising 335 HCWs and 208 non-HCWs. The PHQ-9, BAI and PSQI scores were found to
be significantly higher in the HCWs than in the non-HCWs. Among the HCW, the PHQ-9, BAI, PSQI and ProQol-compassion
satisfaction scores were significantly higher for nurses than for physicians; the BAI, PSQI and ProQol-burnout scores of the nurses
were higher than those of non-medical hospital personnel; and the BAI scores of the allied healthcare professionals were higher
than those of physicians. The study found HCWs, especially nurses, to be more affected by the COVID-19 pandemic than the
public in terms of mental health and sleep quality. During the COVID-19 pandemic, psychological support programs should be
provided for HCWs to ensure the maintenance of quality of life among these key personnel.

Keywords:COVID-19 pandemic; healthcare workers; mental health; quality of sleep and life

COVID-19 pandemisi, artan is yiikii nedeni ile hem fiziksel hem de zihinsel olarak saglik ¢alisanlar1 tizerinde olumsuz bir etkiye
sahiptir. Bu ¢alisma, COVID-19 pandemisinin, saglik ¢aliganlarinin depresyon ve anksiyete diizeyi ile uyku ve yasam kaliteleri
iizerindeki etkilerini degerlendirmektedir. Bu kesitsel ¢caligmada saglik ¢aliganlar1 ve saglik ¢alisan1 olmayanlarda mental saghk
parametreleri ve uyku kaliteleri ile ilgili verileri elde etmek i¢in ¢evrimigi bir anket kullanilmustir Katilimcilar, depresyon igin
“Hasta Saglig1 Anketi-9” (PHQ-9), anksiyete semptomlar: i¢in “Beck Anksiyete Envanteri” (BAE), uyku kalitesi i¢in “Pittsbur-
gh Uyku Kalitesi indeksi” (PUKI) ve yasam kalitesi igin “Caliganlar igin Yasam Kalitesi Olgegi” (ProQol) ile degerlendirilmistir.
Galigmaya 335’i saghik galigani ve 2081 saglik ¢alisani olmayan toplam 543 kisi dahil edildi. PHQ-9, BAE ve PUKI skorlar1 saghk
calisanlarinda, saglik calisani olmayanlara gore anlamli derecede yiiksek bulundu. Saglik galiganlar arasinda PHQ-9, BAE, PUKI
ve ProQol-mesleki tatmin skorlari, hemsirelerde doktorlara gore anlamli derecede daha yiiksekti; hemsirelerin BAE, PUKI ve
ProQol-tiikenmislik skorlar1 tibbi olmayan hastane personeline gére daha yiiksekti ve yardimei saglhk personellerinin BAE skorlar1
ise doktorlardan daha yiiksekti. Bu ¢alismada, saglik ¢alisanlarinin, 6zellikle de hemsirelerin, COVID-19 pandemisinden mental
saglik ve uyku kalitesi yoniinden topluma gére daha ok etkilendigi saptanmigtir. COVID-19 pandemisi esnasinda, bu kilit perso-
nelin yagam kalitesinin siirdiiriilmesini temin etmek igin, saglik ¢alisanlarina psikolojik destek programlar saglanmalidir.

Anahtar Kelimeler: COVID-19 pandemisi; saglik ¢alisanlari; mental saglik; uyku ve yasam kalitesi

Received 03.07.2021 Accepted 24.08.2021 Online published 24.08.2021

Gencler OS, Demirhan O, Cicek E, Ertunc T, Darcin AE, Donmez Keklikoglu H,Severity of Depression and Anxiety, and Quality of Sleep And Life in Healthcare Workers During the

COVID-19 Pandemic,Osmangazi Journal of Medicine, 2022;44(2): 231- 242
Doi: 10.20515/0td.961099

231


https://orcid.org/0000-0002-1907-892X
https://orcid.org/0000-0003-2781-5085
https://orcid.org/0000-0001-8665-0714
https://orcid.org/0000-0002-7466-5967
https://orcid.org/0000-0001-5831-3040
https://orcid.org/0000-0002-7199-9195

Mental Health and Sleep in COVID-19 Pandemic

1. Introduction

Coronavirus disease 2019 (COVID-19) began
in the city of Wuhan in the Hubei Province of
China, and spread rapidly around the world in
a short time. The causative agent was named
severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) (1,2) and on
March 11, 2020, the outbreak was declared a
pandemic by World Health Organization (3).

In such outbreaks of disease in recent years,
such as SARS and Ebola, numerous
psychiatric symptoms were observed among
the public (4,5). Similarly, the increased threat
of infection associated with COVID-19 has
led to a rise in anxiety and depression around
the world (6), and the development of these
symptoms is likely to lead to posttraumatic
stress disorder (PTSD) (7). It is known from
previous experience that infectious disease
outbreaks can affect the mental health of
societies, and can impair sleep quality in
individuals (8).

The frontline position of healthcare workers
(HCWs) in the management of the COVID-19
outbreak places them at increased risk of
infection (9-11). Previous studies have
established that serious life-threatening
outbreaks, such as SARS and Ebola, place
considerable pressure on HCWs (12),
increasing the likelihood of development of
psychological stress and other mental health
problems, as well as sleep disorders (9).
During the COVID-19 pandemic, various
factors, such as risk of nosocomial infection
and even mortality due to constant contact
with patients, excessive workload, fatigue,
lack of personal protective equipment and
uncertainties during working hours, were
found to have a negative physical and mental
impact on healthcare personnel. Personal
isolation, reduced social support, the risk of
infecting relatives, expectations of support
and the sense of responsibility towards the
general public elevate the psychological stress
level of HCWs and frontline workers in
particular, while also increasing their
susceptibility to anxiety, depression, PTSD,
and sleep problems (11-13).

The primary objective in the present study is
to evaluate the severity of depressive and
anxiety symptoms, as well as sleep quality,

among HCWs in Turkey during the COVID-
19 pandemic. To the best of our knowledge,
there have been few studies to date evaluating
quality of life in HCWs related to burnout,
PTSD and job satisfaction. Accordingly, as a
further objective of the study, HCWs are
assessed also in terms of these parameters.

2. Matenals and Methods
Study design and participants

This cross-sectional observational study
evaluates the mental health parameters, and
quality of sleep and life among HCWs during
the COVID-19 pandemic in Turkey. The
depression, anxiety and sleep quality scores of
the HCWs were compared with those of non-
HCW volunteers. The study was conducted
between August 1 and September 1, 2020,
with the prepared questionnaires being
completed online by all participants. The
HCW group in the study comprised HCWs
working at Yuksek Ihtisas University
Medicalpark Ankara Batikent Hospital, as a
sole center. The HCWs who agreed to
participate in the study were categorized into
four groups: physicians, nurses, allied health
professionals (AHPs) (emergency medicine -
anesthesia-radiology technicians, operating
room staff and laboratory personnel) and non-
medical  hospital  personnel = (NMHP)
(administrative staff, medical secretaries,
cleaning staff). The control group (non-
HCWs) included friends of hospital
employees, who themselves or their relatives
were not HCWs, or relatives of patients who
presented to the hospital. The inclusion
criteria were: Being over the age of 18 and
able to wunderstand and fill out the
questionnaires completely. The study was
conducted in compliance with the principles
of Good Clinical Practice and the Declaration
of Helsinki and its amendments, and the study
protocol was approved by the Ethics
Committee of Yuksek Ihtisas University, with
reference number of 2020/07/09. Online
informed consent for inclusion in the study
was provided by each participant in advance
of the study.
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Screening questionnaire

The first part of the questionnaire garnered
details of such basic sociodemographic
characteristics and histories of comorbidities.
Among the study variables, depression was
assessed  using the  Patient  Health
Questionnaire-9 (PHQ-9), anxiety using the
Beck Anxiety Inventory (BAI), sleep quality
using the Pittsburgh Sleep Quality Index
(PSQI) and healthcare workers' quality of life
using the Professional Quality of Life Scale
(ProQol).

The PHQ-9 is a self-reporting questionnaire
that is used to aid in the diagnosis and
evaluation of the severity of depression (14).
The questionnaire includes nine items and
evaluates how often the individual has been
disturbed by the problem specified in each
item over the last two weeks, rated on a four-
point Likert scale. In the present study, an
accepted a cut-off value of 10 points was
established, with scores of >11 being
evaluated as depression. The Turkish
reliability study of the questionnaire was
conducted by Sari et al. in 2016 (15).

BAI is a 2l-item, self-reported, valid and
reliable inventory that was developed by Beck
et al. in 1988 to measure the severity of
anxiety in psychiatric populations (16). The
respondents are asked to evaluate the level to
which they have been disturbed by the
symptoms specified in each item within the
last one week on a four-point Likert scale.
The wvalidity and reliability study of the
Turkish version of BAI was conducted by
Ulusoy et al. in 1998 (17).

The PSQI is a self-administered scale that
measures an individual’s sleep quality within
the last one month. The scale consists of 19
items for the assessment of seven parameters,
being subjective sleep quality, sleep latency,
sleep duration, habitual sleep efficiency, sleep
disturbance, hypnotic drugs and daytime
dysfunction. Each component is scored from 0
to 3, and the total score ranges from 0 to 21
points. The higher the score, the poorer the
reported sleep quality (18). The present study
accepted the cut-off value for PSQI as 7,

while a score of >7 points indicated sleep
disorder (19). The Turkish validity and
reliability study of the PSQI was conducted in
1996 (20).

ProQol, the Turkish validity and reliability
study of which was conducted by Yesil et al.
in 2010, is a self-reported scale that was
developed by Stamm BH. The scale consists
of three subscales, each of which comprises
10 items [compassion satisfaction (CS),
burnout (BO), compassion fatigue (CF -
secondary traumatic stress scale)], with each
subscale being evaluated separately (21).

Statistical analyses

The statistical analysis was performed using
IBM SPSS Statistics (Version 23.0. Armonk,
NY: IBM Corp). For descriptive statistics,
normal distribution was determined by a One-
Sample Kolmogorov Smirnov test. Normally

distributed  continuous  variables  were
expressed as medians (min-max), while
categorical variables were expressed in

numbers and percentages. A Student’s t test
was used to compare the continuous variables
of two groups, a One-Way Anova was applied
for more than two groups, and subgroups were
compared with Bonferroni Post-Hoc analyses.
The differences between categorical variables
were calculated using a Chi-square test. The
independent impact of factors on the scores
were established with Linear Logistic
Regression analyses. A p value of <0.05 was
considered statistically significant.

3. Results

Participants and

characteristics

sociodemographic

A total of 543 (87.0%) of the 624 people
approached agreed to participate in the study,
including 335 (86.1%) of the 389 HCWs and
208 (88.5%) of the 235 non-HCWs. The 81
people who refused to participate in the study
or who did not complete the questionnaire in
full were excluded. The sociodemographic
characteristics and other variables of the
HCWs, non-HCWs and HCW subgroups, are
presented in Table 1.

233



Mental Health and Sleep in COVID-19 Pandemic

(%2'95) 0 (%L'TE) L1 (%6'1) T (%€ T yudunredap Jaay Judaned
(%$70) 0T (% 9v) T (%1°55) 65 (%9°€L) ¥9 judurpaedap 2931y 6I-AIAOD
(%€ 12 61 (%1 11 (%<P) 9% (%1v2) 1T yuounredoap am.ngo%
100°0> yusunyredap e3dsoy
(%S) ¥ (%8°S) € (%¥1) ST (%STh) LE 0Z<
%9 € (%¥'S1) 8 (%61 T (%S°61) LI 0791
(%6°91) S1 (%¥'S1) 8 (%120 €1 (%€2) 0T SI-11
(%L°€€) 0€ (%z61) 01 (%€£°6) 01 (%921 11 01-9
(%9°1¥) LE (%T¥P) €T (%9°29) L9 (%€ T 61
100°0> (Sa834) 9UILIdAXI YI0A\
(%SY) ¥ (%8°¢) T (%E0D) 11 (%001) L8 (%L0€) €01 (%6°€1) 6T (%€¥2) TET djenpead)soq
(%87€) 1€ (%9°'6) S (%792 8¢ = ©1°61) v9 (%8°Tt) L8 (%8°L2) 151 djenpeagiopup)
wa.ﬁ I¢ M,x&,ﬁw v M.xbiw 1T - Ms&.ﬁw 9L Amsm.w wv 8¢ %x;@vi I 8%% Qw«_oaé
%8°S7) €T %Y'0v) 1T %6°¢h) Ly = %S'LT) T6 %97) ¥S %6°97) 971 [00Yds Y31y 03 Arewirag
100°0> [9A3] wonEINpY
(%2'8€) ¥¢ (%$°8€) 0 (%¥'1$) SS ¢ € (%P €e) TI T (2%%8'62) 29 (%2€) vLI Apruiey J9ppP YA
UDIP[IYD INOYIIM
(%9°05) St (%08$) 9t (%2'97) 8¢ (%L'¥L) S9 (%61) 91 (%8%S) ¥11 (%T19) 8LT 10 YIIM QJIM 10 pueqsny
(%11 01 (%S'1D) 9 (%¥'20) +eC (%812 61 (%9°L1) 6S (%¥'ST) T€ (%891) 16 PUSLIJ € Y)IM IO EME
100°0> YA SUIALT
(%€91) L (%770 9 (%¥62) 01 (%$°29) S SAX
(%L°€8) 9¢ (%8°LL) 1T (%9°0L) ¥T (%S°LE) LT ON
100°0> JII0M 18IY)[BIY B Furdq Isnodg
(%€'8%) ¢F (%6°'1$) LT (%8°1€) ¢ (%8'28) TL (%S$°TS) 9LT (%¥'2S) 601 (9%5°25) $8¢ PALLIBIA
(%L'TS) 9% (%1°8%) ST (%T'89) €L (%T'LD) ST (%S°LY) 6S1 (%9°LY) 66 (%S$°LY) 8ST PIAMOPIA/PIDIOAIP/PILLIBUIU )
100°0> 9,670 Sne)s [BILIBIA
(%2627 9T (%S0 €1 12D €1 (%T°€9) S (%6°1€) LOT (CARZIRN (2%8°2€) 8LI eIl
(%8°0L) €9 (%SL) 6€ (%6°L8) 16 (%8°9¢) T¢ (%1°89) 877 (%6°S9) LET (%2°L9) $9€ J[ewd |
100°0> 9650 Rpudn
- (%6'1) 1 (%877 € (%9°L7) ¥T (%¥'8) 8T (%21) ST (%8°6) € 0S<
(%T11) 01 (%T61) 01 (%T11) T1 (% 0p) S¢ (%07) L9 (%6°ST) €€ (%t"81) 001 6v-0%
(%¥°0%) 9¢ (%LTE) L1 (%8°91) 81 (%TTE) 8T (%9°62) 66 (%8°67) 79 (%L°62) 191 6€-0€
(%€'8Y) ¢F (%T9%) ¥T (%T°69) L = ©%1°Ch) 171 (%) 88 (%TTh) 6TC 2-@_“
100°0> 86€°0 By
(Xew-urur) ueipaw / (9,) u
(%9°97) 68 (%S°ST1) TS
[Puuosiad [eydsoy  [euorssajoad (%6°1€) LOT (%97 L8 (%L19) s€€  (%€'8€) 80T (001%) €¥S
#on[eA-d [edpaW-UoN §IeaY paIV asanN uenRIsAyy  zdneA-q SAAOH SMOH-UON [ero],

syuedronaed Apnys oy Jo sonsLldeIRyD J1YdeISowapoIdos ay) Jo uosuredwio)) *1 d[qeL

olwapund 6I-qIA0D Ul daa]s pub ya[paf] [pIUaH

234



Osmangazi Tip Dergisi, 2022

(17 9198L) (6£0°0=d) suerorsAyd uey) sa109s [yg 10Y31Y
pey osje sgHV [iym ‘(Afpansadsar 200 0=d ‘9000=d ‘070°0=d) dHIAN Jo
asoy) ueyy) 1oySIY AIUBOIUSIS 9I9M SISINU JO $a103S Og-10001d pue [OSd
‘Ivd oy drounayn, “(Ajandadsar ‘800 0=d ‘100°0>d ‘100°0>d ‘100°0>d)
suerdisAyd jo asoy; ueyy 19y3iy Apuedyyiugis 9 0} Punoj M SISInu
Jo s2109s §O-10001d pue [OSd ‘IVd ‘6-OHd 2yl pue ‘sisA[eue d0H-1S0J
osroyuog € yim paredwod a1om sdnoidqns p\OH a3 Suowe 31 Jo Aijenb
s1ayiom pue Ajenb dasys ‘Ajorxue ‘uorssardap jo sajqeniea Apnmis dyJ

sdnoisqns M H Suowv sajgniiva dpngs fo uostvduio)

(€ 219e1) (#20"0=d) sesmu Suowre 1OySIy AJUBOIUSIS ST 6T-ATAOD
0} AIepuod3s ssaxns odnewnerisod jeyy Sunsadans ‘sasiu Jo 9,¢ ¢ Ul PUnoy

sem D JO [9A9] deidpowt Y (800 0=d) sesinu oy} ur 1oysiy Apueoyrudis
Sem Q[BOSqNS jnouing 9yj ul 2103s ueipaw YL (010°0=d) suerorsAyd
JU) UI 3SOMO] PUB SISINU A} UT JSAYSIY Sem d[Isqns §D-[0O0IJ Y3 JO AI0IS
uerpaw oYL, (100°0=9d) (%€’ ‘¢z:u) suerdisAyd Suowe Jsamo] pue (%g ¢S
‘,G:u) sasinu Juowe JsayIIy Y} OS[e sem ddueqInisip dog[s jo douareaard

YL (100°0>d) 2100s 3s0mo0] o) pey suedisAyd o) oIym ‘sosinu 9y} Ul
Pap102a1 sem 2109s [OSJ uerpaw 1saysty Ay, (100°0>d) sdnoiSqns pOH
0M] JSAY) UL PIAIISQO OS[B SBM AJOTXUR JIOAJS PUB JBIIPOW JO doud[eAdrd
1012213 ® pue (100°0>d) SqHV pue sasinu oY) Suowe IY3IY Sem I09S Vg
uerpawr YL, (700 0=d) (A19AN0dSaI ‘047 '9% ‘HTU PUB %S 61 ‘€5 U) SAHV
pue sasinu 9y Juowe uowwod jsowr sem uoissaida (100°0>d) SdHV
pue sasinu Y} Suowe IdYSIY AJueOIUSIS Sem 21008 ¢-OHJ UeIpaw Y],

sdnoasqns
MOH Suown afiy puv daaps fo Quyvnb ‘iaixuv “‘uoissaidop fo uoyvnpayg

"(Zo1q9eL)
(100°0>d) dnoa3 1oyjo o ur (2447) (S 03 paredwod ‘doueqinisip doays pey
syuedronred MOH 243 JO (%F'TH) T Onfea JJo-1nd oY) uo paseq ‘(710°0=d)
SA\DH-UOU 93 Ul uey} Joy3Iy 9q 0} punoj a1am sp\DH ur swoldwAs Kjorxue
2I0A9s pue eropow YL (100°0>d) SMDOH 2y ur 1oysiy Apuedyyiusis
orom  swoydwiks oarssaxdop jo spEa9] oyl (100°0>d) SMDOH oy ur
19yS1y Apueoyrudis sem uorssardop Jo aouareadrd ay ‘onjeA JJo-nod Yyl uo
paseq “(A10an0adsar 100 0>d pue z10°0=d ‘100°0>d) S OH-UOU dy} Ul uey)
SMOH 9y} Ul 19yS1y APUBOIUSIS 919M $3100S [OSd PUe Ve ‘6-OHd UL

SMDH-UOU pue s p\DH Ud9MIdq
Airenb dog[s pue Adrxue pue uorssaxdop Jo AJI0AdS o) Jo uosLedwo))

1527 24DNDS-1Y D)y SUDYAOM 2ADIYIIDIL]

L00°0 (%8°2S) LY (%$°'8€) 0T (%6°¢Y) Ly (%9°L7) ¥T 0v6°0 (%2 1Y) 8E€1 (%6°0%) S8 (%1 T¥) €2¢ Supjowrg
GL80 (%6°L) L (%8°9) € (%9°$) 9 (%8) L 6LL0 (%6'9) €T (%€9) €1 (269'9) 9¢ ASBISIP JLRIYIASJ
810°0 (%6°91) ST (2%8°0€) 91 (%¥'€0) ST (%8'9¢) ¢ 9¢€°0 (%£'92) 88 (%920 LY (%6't2) SE€1 A)IpIqIowod [EIIPIIA]
L£€9°0 (%I 1 (%6°1) 1 - (%I 1 €550 (%6°0) € (%¥r'1) € (%I'1)9 sraquidwr Ajrurey ur 61-AIAOD
(%SP) v (%z'61) 01 (%L'LY) 1S (%¥' 1) 9¢ (%1°0€) 10T (%r0 S (%$°61) 901 JuasaIg
(2%5°56) S8 (%8°08) T (%€°TS) 9¢ (%9°'8S) 1S (%6'69) ¥€T  (%9°L6) £0T (%$°08) LEY QUON .
jusane
100°0> 100°0> (+) 6T-ATAOD YA 3IBIU0D 31

220z “sibiaq dif 1znbupuisg

235



Mental Health and Sleep in COVID-19 Pandemic

Mental Health and Sleep in COVID-19 Pandemic

Table 2. Scores and severity of depression, anxiety and sleep quality of HCWs and non-HCWs

Total Non-HCWs' HCWs' P-value
543 (100%) 208 (38.3%) 335 (61.7%)
n(%) / median (min-max)
PHQ-9* score 8 (0-27) 6 (0-25) 9 (0-27) <0.001*
Depression <0.001**
Not available (<10 point) 373 (68.7%) 162 (77.9%) 211 (63%)
Available (>11 point) 170 (31.3%) 46 (22.1%) 124 (37%)
Depression level <0.001%**
Minimal depression (1-4 point) 133 (24.5%) 74 (35.6%) 59 (17.6%)
Mild depression (5-9 point) 213 (39.2%) 77 (37%) 136 (40.6%)
Moderate depression (10-14 point) 103 (19%) 39 (18.8%) 64 (19.1%)
Moderate-severe depression (15- 19 56 (10.3%) 10 (4.8%) 46 (13.7%)
point)
Severe depression (20-27 point) 38 (7%) 8 (3.8%) 30 (9%)
BAI® score 7(0-61) 6 (0-61) 8 (0-52) 0.001%**
Anxiety level 0.012**
Very low anxiety (<7 point) 280 (51.6%) 118 (56.7%) 162 (48.4%)
Mild anxiety (8-15 point) 130 (23.9%) 54 (26%) 76 (22.7%)
Moderate anxiety (16-25 point) 76 (14%) 24 (11.5%) 52 (15.5%)
Severe anxiety (26-63 point) 57 (10.5%) 12 (5.8%) 45 (13.4%)
PSQI" score 6 (0-20) 5(0-20) 6 (0-20) <0.001*
Sleep disturbance <0.001%*%*
Not available (<7 point) 351 (64.6%) 158 (76%) 193 (57.6%)
Available (=8 point) 192 (35.4%) 50 (24%) 142 (42.4%)

"Healthcare workers, * Patient Health Questionnaire-9, *Beck Anxiety Inventory, 'Pittsburgh Sleep Quality Index
*Student’s t test, **Chi-square test

Table 3. Scores and severity of depression, anxiety, quality of sleep and life among HCW subgroups

Physician Nurse Allied health Non-medical P-value
professional hospital personnel
87 (26%) 107 (31.9%) 52 (15.5%) 89 (26.6%)

n (%) / median (min-max)

PHQ-9" score 7 (0-27) 10 (0-27) 10 (0-26) 8 (0-27) <0.001*
Depression 0.002%%*
Not available (<10 point) 68 (78.2%) 54 (50.5%) 28 (53.8%) 61 (68.5%)
Available (=11 point) 19 (21.8%) 53 (49.5%) 24 (46.2%) 28 (31.5%)
Depression level <0.001**
Minimal depression (1-4 point) 25 (28.7%) 9 (8.4%) 8 (15.4%) 17 (19.1%)
Mild depression (5-9 point) 40 (46%) 39 (36.4%) 18 (34.6%) 39 (43.8%)
Moderate depression (10-14 point) 13 (14.9%) 24 (22.4%) 13 (25%) 14 (15.7%)
Moderate-severe depression (15-19 2 (2.3%) 22 (20.6%) 10 (19.2%) 12 (13.5%)
in
rS)Zvetr)e depression (20-27 point) 7 (8%) 13 (12.1%) 3 (5.8%) 7 (7.9%)
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BAF score 5(0-31) 12 (0-52) 10 (0-44) 7(0-41) <0.001*
Anxiety level <0.001%*%*
Very low anxiety (<7 point) 61 (70.1%) 34 (31.8%) 22 (42.3%) 45 (50.6%)
Mild anxicty (8-15 point) 13 (14.9%) 30 (28%) 12 (23.1%) 21 (23.6%)
Moderate anxiety (16-25 point) 8 (9.2%) 21 (19.6%) 10 (19.2%) 13 (14.6%)
Severe anxiety (26-63 point) 5(5.7%) 22 (20.6%) 8 (15.4%) 10 (11.2%)
PSQI® score 5(0-19) 8 (0-20) 7 (0-17) 6 (0-15) <0.001*
Sleep disturbance 0.001%**
Not available (<7 point) 65 (74.7%) 50 (46.7%) 27 (51.9%) 51 (57.3%)
Available (>8 point) 22 (25.3%) 57 (53.3%) 25 (48.1%) 38 (42.7%)
ProQol’ - CS score 35 (12-50) 41 (11-50) 39 (18-50) 39 (11-50) 0.010*
CS" level 0.073%*
Mild (<22 point) 12 (13.8%) 5 (4.7%) 3 (5.8%) 5 (5.6%)
Moderate (23-4 point) 51 (58.6%) 53 (49.5%) 27 (51.9%) 49 (55.1%)
Severe (>42 point) 24 (27.6%) 49 (45.8%) 22 (42.3%) 35 (39.3%)
ProQol! - BO" score 23 (10-46) 25 (10-47) 23 (12-37) 23 (10-40) 0.008*
BO" level 0.106**
Mild (<22 point) 39 (44.8%) 37 (34.6%) 25 (48.1%) 44 (49 40Qsmangazi Tip Dergisi,
Moderate (23-41 point) 46 (52.9%) 65 (60.7%) 27 (51.9%) 45 (50.6%)
Severe (>42 point) 2 (2.3%) 5 (4.7%) - -
ProQol" — CF” score 15 (10-42) 19 (10-40) 18 (10-43) 16 (10-41) 0.063*
CF’ level 0.024%**
Mild (<22 point) 68 (78.2%) 66 (61.7%) 42 (80.8%) 68 (76.4%)
Moderate (23-41 point) 18 (20.7%) 41 (38.3%) 9 (17.3%) 21 (23.6%)
Severe (>42 point) 1(1.1%) - 1 (1.9%) -

"Patient Health Questionnaire-9, * Beck Anxiety Inventory, * Pittsburgh Sleep Quality Index, 'Professional Quality of Life,
¥ Compassion satisfaction, * Burnout, “Compassion fatique, *Student’s t test, **Chi-square test

Table 4. Comparison of depression, anxiety, quality of sleep and life among HCW subgroups

Nurse Allied health Non-medical hospital
professional personnel
P-value*
PHQ-9' score
Physician <0.001 0.052 0.290
Nurse 1.000 0.075
Allied health professional 1.000
BAT* score
Physician <0.001 0.039 0.134
Nurse 0.514 0.020
Allied health professional 1.000
PSQIS score
Physician <0.001 0.427 1.000
Nurse 0.194 0.006
Allied health Professional 1.000
ProQol® - compassion satisfaction score
Physician 0.008 0.135 0.142
Nurse 1.000 1.000

237



Mental Health and Sleep in COVID-19 Pandemic

Mental Health and Sleep in COVID-19 Pandemic

Allied health professional

ProQol§ — burn-out score

Physician
Nurse

Allied health professional

ProQol® — compassion fatigue score

Physician
Nurse

Allied health professional

1.000

0.148 1.000 1.000
0.297 0.007

1.000

0.066 1.000 1.000
0.625 0.431

1.000

Patient Health Questionnaire-9, ‘Beck Anxiety Inventory, §Pittsburgh Sleep Quality Index, T Professional Quality of Life,
*Bonferroni Post-Hoc analyses

Independent factors for depression, anxiety,
sleep disturbance, CS, BO and CF

The study results revealed that younger age,
female gender, lower education level, working
in units with COVID-19 patients, presence of
COVID-19 in family members and history of
psychiatric disease to be independent factors
for depression. Female gender, lower
education level, working in COVID-19
departments and history of psychiatric disease
were independent factors for anxiety.
Additionally, female gender, working in units
with COVID-19 patients, presence of
COVID-19 symptoms and history of asthma
were found to be independent factors for sleep
disturbance. In an examination of quality of
life, female gender, direct contact with a
SARS-CoV-2 positive patient and a history of
psychiatric disease were independent factors
for BO. Finally, female gender; being single,
divorced or widowed; and working in
COVID-19 departments were independent
factors for PTSD (Table 5).

4. Discussion

HCWs working on the frontline are at the
highest risk of infection during disease
outbreaks (12). Studies during the SARS
outbreak in 2003 found healthcare personnel
to be afraid of transmitting the infection to
their families and colleagues, resulting in
increased stress, anxiety and depressive
symptoms (22,23).

The findings of the present study reveal
significantly higher levels of depression and
anxiety and disturbed sleep among HCWs
during the COVID-19 pandemic than among
non-HCWs. The present study identified
depression in 37% and severe anxiety in

13.4% of HCWs. While the depression and
anxiety levels (50.4% and 44.6% respectively)
were quite high in a multi-center study
conducted in China at the beginning of the
pandemic (9), Korkmaz et al. observed severe
anxiety in 13% of HCWs during the current
pandemic (24). Another study from China
with a large number of participants identified
high levels of anxiety and sleep disturbance
among HCWs, while HCWs had lower
depressive symptoms than non-HCWs (25).
The determination of mental health
parameters at different rates in the studies
conducted during the pandemic may be due to
the fact that these studies were carried out in
different periods of the pandemic, and the
information about COVID-19 was increased
in time.

The present study identified disturbed sleep in
more than one-third (35.4%) of the all
participants, which may be due to impaired
cortisol  secretion, decreased melatonin
synthesis and increased cortisol levels in the
blood as a result of increased anxiety, leading
to a reduction in sleep quality in the individual
(8). During the COVID-19 outbreak, Lai et al.
reported a rate of insomnia of 34.0% among
HCWs (9). In the present study, we observed
sleep disturbance (42.4%) higher in HCWs.
Besides sleep disturbance was markedly lower
in non-HCW group (24%) compared to
HCWs. This difference can be explained by
the limited opportunities for rest associated
with increased working hours and the heavier
workloads of HCWs, and the elevated
psychological distress, as was seen also in the
SARS and MERS outbreaks (26,27).
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Within the ongoing pandemic, the long
working hours of HCWs, the prolonged use of
personal protective equipment, dehydration
and lack of sleep can cause burnout (29). As
expected, burnout was found to be higher
among nurses, who usually spend longer
periods of time with SARS-CoV-2-positive
patients (24) than non-medical personnel, who
have no direct contact with the virus. This
difference in the level of burnout may be
attributable to the fact that non-medical
personnel have the option of working less and
working remotely (30). Zerbini et al. found
that nurses working in COVID-19 wards were
more psychologically affected by the
pandemic than physicians working under the
same conditions, which was attributed to the
increased workload of nurses and their
prolonged contact with COVID-19 patients
(31). Despite these negative factors, it was
interesting to note that CS was found to be
higher among nurses in the present study. The
fact that nurses have been working hard and
risking their lives for COVID-19 patients for
so long may be appreciated by their relatives
and society, resulting in enhanced job
satisfaction among nurses (32).

According to the linear regression analysis,
young age and COVID-19 positivity among
family members were independent factors for
depression in this study. This finding can be
explained by the fact that young people use
social media much more effectively, making
them more prone to stress and, having a friend
or relative infected with COVID-19 was
found to be associated with higher levels of
stress, depression and anxiety (33,34). In the
present study, the female gender was an
independent factor for all scales except CS.
The prevalence of depression, anxiety,
distress is known to be higher in women than
in men (9,12,35), and the female gender is in
fact the leading contributory factor to PTSD
(33,35). Lower education level was another
independent factor for depression and anxiety;
and working in units with COVID-19 patients
was an independent factor for depression,
anxiety, disturbed sleep and CF. A high level
of education is believed to have a preventive
effect on negative moods, based on
autosuggestion, having greater access to
information about COVID-19, and in the light
of scientific data (35). This may explain why

physicians are better able to mentally tolerate
the COVID-19 pandemic than other HCWs.
PTSD symptoms were more common among
the HCWs working in high-risk areas during
the SARS  outbreak, and negative
psychological effects were also detected more
in these individuals during the ongoing
pandemic (36). Another reason for the higher
levels of depression, anxiety, sleep
disturbance and PTSD among nurses may be
that they spend more time working at the
frontline than other HCWs (9,12). People with
chronic diseases are more prone to anxiety
and insomnia (37). Hence, we found asthma
to be associated with sleep disorders. A recent
study reported contact with COVID-19
patients to be independently associated with
disturbed sleep, and to have the potential to
trigger neuropsychiatric symptoms (19), while
similarly, contact with SARS-CoV-2 (+)
patients was found to be associated with BO
in the study. Living alone was identified as an
independent factor for PTSD. Most of the
nurses included in this study were single,
suggesting that they may feel lonely. The
understanding  that  discrimination and
loneliness can have negative psychological
effects during the current pandemic (34)
supports this view.

Limitations

The present study has several limitations.
First, the single-center design of the study and
the relatively small sample size limit the
generalization of the results to Turkey.
Second, the cross-sectional design makes it
difficult to predict to what extent the mental
health parameters and sleep quality of HCWs,
who work under great pressure, will change in
the long term. Third, the interviews with most
of the study participants were not conducted
face-to-face, so as to minimize the risk of
COVID-19 infection, with the questionnaires
being completed online in a self-administered
manner. Finally, the socioeconomic levels of
the participants, which could affect the study
results, were not taken into account.

5. Conclusion

The findings of the present study show that
HCWs, and especially nurses, are more
affected by the COVID-19 pandemic than the
general public in terms of mental health and
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sleep quality. The female gender and working
in COVID-19 departments in particular were
identified as independent factors for most of
the study variables. The ongoing COVID-19
pandemic is seeing increased numbers of
patients admitted to hospitals, which, in turn,
leads to physical and mental exhaustion in
HCWs. This prolonged process can lead to
despair, and depression, anxiety, disturbed
sleep, burnout and PTSD in HCWs. As can be

influence for a long time, and so measures
should be taken to enhance the motivation and
morale of these workers, while non-HCWs
should support HCWs through empathy. In
order to prevent such negative situations,
psychological support programs may be
planned for HCWs, and especially for those
working at the frontline during the COVID-19
pandemic. This will aid them in maintaining a
good quality life, in both the near and distant

10.

understood from previous outbreaks, the future.
current outbreak will keep HCWs under its
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Abstract

The aim of this study was to show the clinical and radiographic mid-term results of Pembersal and femoral osteotomy withoutopen
redu tion in patients with mild dysplasia of the hip joint. This case series included 13 Developmental Dysplasia of the Hip
(DDH) patients (13 hips), who underwent a combination of Pembersal and femoral osteotomy without open reduction between
January 2014 and June 2020. The patients comprised 12 females (93%) and 1 male (8%), with a mean age at surgery of
24.24£9.40 months (range: 17-51 months) and the average follow-up was 31.4+13.2 months (range: 12-49 months). The mean
acetabular index decreased significantly from 36.6°+4.87° (range:30°- 46°) preoperatively, to 18°+1.41° (range: 15°-21°) at the
final follow-up examination (p<0.001). Avascular necrosis (AVN) was not seen in any patient. The results showed that this kind
of surgical procedure seems to be successful at the mid-term follow-up in mild hip dysplasia patients. The most important point
was that avascular necrosis was not seen in any of the patients with this technique.

Keywords: Developmental hip dysplasia; Pelvic osteotomy; Avascular necrosis; Hip joint; Reduction

Bu galismanin amaci kalga ekleminde hafif displazisi olan hastalarda agik rediiksiyon olmadan Pembersal ve femoral osteotomi-
nin orta donem klinik ve radyografik sonuglarimi gostermektir. Bu vaka serisi Ocak 2014 ve Haziran 2020 tarihleri arasinda
acik rediiksiyon olmadan Pembersal ve femoral osteotomi uygulanan 13 Gelisimsel Kalga Displazisi (GKD) hastasini (13

kalga) igermektedir. Hastalarin 12 si kiz (%93) ve 1" i erkek (%8), cerrahi sirasindaki ortalama yas 24.2+9.40 ay (aralik: 17-51 ay)
ve ortalama takip siiresi ise 31.4+13.2 ay idi (aralik: 12-49 ay). Ortalama asetabular indeks son takipte 36.6°+4.87° (aralik: 30°- 46°)
den 6nemli derecede diigerek 18°+1.41° (aralik: 15°-210) geriledi (p<0.001). Higbir hastada avaskiiler nekroz gdriilmedi. Elde
edilen bu sonuglar bu tarz cerrahi girisimin hafif kalga displazili hastalarda orta dénem takiplerde basarih oldugunu goster-
mektedir. En 6nemli nokta ise bu teknikle hi¢bir hastada avaskiiler nekrozgériilmemis olmasidir.

Anahtar Kelimeler: Gelisimsel kalga displazisi; Pelvik osteotomi; Avaskiiler nekroz; Kalga eklemi; Rediiksiyon
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Pembersal Osteotomy in Mild Hip Dysplasia Patients

1. Introduction

Developmental Dysplasia of the Hip (DDH) is
one of the most important diseases that can
cause devastating complications if not treated
early. At a young age the treatment is
conservative, but if the DDH is diagnosed
late, surgical treatment will be most
appropriate for successful results. Surgical
options include the release of soft tissues (eg:
adductor tenotomies, iliopsoas tenotomies,
and etc.) acetabular and/or femoral
osteotomies, or both procedures (combined
bone and soft tissue procedures). The goal in
the treatment of DDH is to achieve and
maintain stable and concentric reduction of
the hip joint. Once the reduction is
maintained, the acetabular development will
improve over time (1). Many treatment
methods have been reported in the literature
for DDH patients aged 1 - 3 years, including
closed reduction alone, open reduction alone,
and open reduction with acetabular and/or
pelvic osteotomies (2,3). To be able to
achieve concentric reduction in surgical
treatment of DDH, the hip joint should be
opened and the obstacles to reduction, which
are the hypertrophic ligamentum teres,
transverse acetabular ligament, and pulvinar,
must be removed, then the elongated hip
capsule should be plicated. The aim of this
study was to investigate the effectiveness of a
surgical procedure, which was without open
reduction while performing bony procedures,
and the results of those patients at the midterm
follow-up.

2. Materials and Methods

Institutional review board approval for this
study was obtained from the Institution Ethics
Committee  (Number:2020-12-899).  This
retrospective case control study included a
total of 13 patients (13 hips) (Table 1), who
were treated for DDH at our university
hospital between January 2014 and June 2020.
The inclusion criteria were as follows;
patients with an interrupted Shenton-Menard
line and high acetabular index (above double
standard deviation/ according to Tonnis
criteria) values on pelvis anterior-posterior
radiograph (4). Exclusion criteria were as
follows; completely dislocated DDH patients,

patients with known neuromuscular disease,
genetic and chromosomal disorders, and
patients who had previous interventions such
as closed reduction under anaesthesia or any
kind of surgery for DDH. Pembersal and
femoral osteotomy were performed in
patients, whose preoperative radiographs
showed an improved Shenton-Menard line
and concentric reduction achieved with
abduction and internal rotation manoeuvre of
the hip joint. The same bony procedure was
performed with open reduction in patients
who did not meet the criteria mentioned
above. The surgical intervention was made
with the Smith Peterson approach in all
patients. In all surgeries, first a femoral
derotational  osteotomy was performed,
followed by Pembersal osteotomy. Initially,
the femoral osteotomy was performed through
a separate direct lateral approach. All patients
had a 10-15 degree derotation procedure and
varus osteotomy. Derotation was performed in
the same way in all patients but varus degree
correction was performed according to the
preoperative radiograph for each patient. The
osteotomy was then fixed with a Harris
Muller plate and screws. The Pembersal
pelvic osteotomy was then performed using an
osteotome under image intensifier control. A
tri-cortical iliac graft was harvested for the
osteotomy area, and no internal fixation
device was used to fix the graft on the
osteotomy side (Fig. 1- 3). The affected hip
joint capsule was not opened and adductor
and iliopsoas tenotomies were not performed
in any of the cases. After surgery, a hip spica
cast was applied to all patients for 6 weeks
with the hip positioned in 90° flexion, 60"
abduction, and 10" internal rotation. The cast
was replaced with a Denis Brown splint for an
additional 6 weeks. Weight-bearing was not
permitted on the affected extremity during
that time. The acetabular index values were
measured on pelvis radiography
preoperatively and at the final follow-up
examination. The pelvis radiographs were
evaluated according to the presence or
absence of avascular necrosis of the hip joint.
The acetabular index results were statistically
analyzed.
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Table 1. The demographic information of patients

Age of
the Acetabular Acetabular  Follow-up

Number Side of patients angle O at angle @) at time

of Sex procedure at initial initial final follow- (months)
patient surgery surgery up

(months)

1 Female IL 20 34 18 33

2 Female R 17 36 19 48

3 Female R 34 33 17 18

4 Female R 19 37 18 43

5 Female R 28 41 15 34

6 Female L 22 45 17 20

7 Female IL 17 46 18 46

8 Female R 21 38 18 24

9 Female IL 19 37 17 49

10 Male L 51 34 19 27

11 Female IL, 19 30 21 14

12 Female L 26 32 19 40

13 Female R 21 33 18 12

Figure 1. Preoperative anterior-posterior pelvis radiograph (patient number: 9). Bilateral hip dysplasia is shown on
x-ray image. Acetabular dysplasia was more on the left side compared to right hip.

Figure 2. The anterior-posterior pelvis radiograph in a cast at immediate post-operative time period is shown. The acetabular
osteotomy line on the left side is shown. Left hip underwent to surgery (Pembersal osteotomy+ varus derotational osteotomy) at 19
months of age. Varus derotational osteotomy performed at the same time for the right hip.
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Figure 3. Postoperative radiograph at 10 months.

Statistical Analysis

Data obtained in the study were analyzed
statistically using IBM SPSS wvn. 21.0
software. Continuous data were given as mean
+ standard deviation (SD) values and
categorical data as number(n) and percentage
(%). Conformity of the data to normal
distribution was assessed with the Shapiro
Wilk test. The Student’s t-test was used in
groups showing normal distribution to
compare the changes over time. A value of p<
0.05 was considered statistically significant.

3. Results

Evaluation was made of 13 patients,
comprising 12 females (92%) and 1 male
(8%) with mean age at the time of surgery of
24.249.40 months (range: 17-51 months). All
the patients underwent one stage hip surgery
for DDH without open reduction. The right
hip was affected in 6 patients (46%), and the
left hip in 7 (54%). Bilateral hip involvement
present in 4 patients, all of whom had the
same procedure on one side only, and open
surgery was performed on the other side. All
patients had a minimum of one year of follow-
up. The mean follow-up period was 31.4+13.2
months (range: 12-49 months). A statistically
significant decrease was determined in the
mean acetabular index from 36.6+4.87°
(range:30°- 46°) preoperatively to 18%+1.41°
(range: 15°-21°) at the final follow-up
examination (p<0.001). No postoperative
complications developed in any of the patient,

infection, wound
impairment, or

such as surgical site
infection, neurovascular
recurrence of DDH.

4. Discussion

Developmental dysplasia of the hip (DDH) is
a devastating problem worldwide. Failure to
treat DDH patients may lead to gait
abnormalities, limitation of range of motion of
the hip, pain and osteoarthritis at an early age.
If it is diagnosed and treated early, many
future complications will be prevented. DDH
can be treated effectively before walking age
using conservative treatment methods or soft
tissue procedures (5). However, with
increasing age, additional bony interventions
are needed to maintain a concentric and stable
reduction. The goal in the treatment of DDH
is to achieve concentric reduction and to
maintain it throughout the lifetime of the
patient. However, many complications can
occur after surgical procedures. Avascular
necrosis (AVN) and residual acetabular
dysplasia are the two main complications of
DDH treatment. Of these, AVN of the hip
joint is encountered most often after
performing DDH treatment with conservative
or surgical methods (6-9). It is thought that
open reduction could increase the AVN risk
(6). Hence, in this series surgical intervention
without open reduction was performed.
Treatment of DDH varies depending on the
age of patient. As the patient reaches walking
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age and older, treatment becomes problematic
and controversial (10). Many authors have
reported success with a single-stage procedure
consisting of open reduction, capsulorrhaphy,
femoral shortening and pelvic osteotomy (11-
14). In this series the surgeries were
performed as in the past, but without open
reduction and femoral shortening. In older
children with DDH, a pelvic or femoral
osteotomy may be necessary in addition to
open reduction to solve the problem of
acetabular dysplasia. In the past, the debate
was about whether concomitant osteotomies
should be performed in children after walking
age (15-17). As the DDH patient becomes
older, contractures of the capsule and
musculotendinous structures surrounding the
hip joint prevent reduction of the femoral
head into the acetabulum, and may produce
pressure on the femoral head during or after
reduction, leading to ischaemia.
Consequently, AVN can occur because of
ischaemia. It is well known that AVN of the
femoral head is a major devastating and
severe complication associated with treatment
of DDH. In the current patients, there were no
fully dislocated hips. Therefore, open
reduction was not performed, but only
reduction with Pembersal and femoral
osteotomy, as concentric reduction had been
observed to have been achieved with
abduction and internal rotation manoeuvre on
the preoperative pelvis radiograph. It can be
considered that ANV was not observed in this
study group in the mid-term period as the
reduction had been applied without an open
procedure. Open reduction might be related
with AVN. Roposch et al. (7) reported that
hips with AVN had abnormal indices of
acetabular remodelling at follow-up, and
AVN of the femoral head was found to inhibit
the acetabular remodelling. Another study
stated that patients who underwent open
reduction combined with osteotomies,
redislocation, or  required  secondary
reconstructive procedures after initial surgery
were at higher risk of the development of
AVN. The rate of AVN was reported as 40%
in that study (6). AVN has been reported at
very high rates in the literature, whereas in the
current study, although a small number of
patients were evaluated, the AVN rate was
zero, at least in the mid-term. That AVN did

not develop following this kind of procedure
can be considered of the greatest importance.
To the best of our knowledge, this is the first
report in the English literature to have
evaluated the results of DDH patients who
have undergone combined acetabular and
femoral osteotomy without open reduction.

Carvalho Filho et al. (Salter ostetotomy)
found the Acetabular Index (AI) angle to be
mean  39°  preoperatively and  22°
postoperatively (18). In another study, Rocha
et al. (Salter + femoral shortening) reported
the preoperative values as right side 43.3" and
left side 42.1°, and the postoperative values
regressed to 31.57° and 30.36°, respectively
(19). Yagmurlu et al. (Salter or Triple
osteotomy-+ femoral shortening) found that Al
values decreased from 37.8° preoperatively to
21.2° after the surgery (20). Abdullah et al.
(Salter or Dega osteotomy+ femoral
shortening) showed decreasing Al values
from 44° to 23° (21). Chang et al. (Salter
osteotomy) reported a mean preoperative Al
of 35.4°, and at 10 years postoperatively, this
value was 12.6" (22). Kotzias et al. (Salter+
femoral shortening) reported mean Al angle
of 38 and mean late postoperative value of
18.2° (23). The average Al correction has
been reported to be approximately 18° after
surgery (Salter, Dega osteotomy+ femoral
shortening) (24). Of these studies, femoral
shortening was not performed in addition to
pelvic osteotomy in only two studies and
between 12° and 23° Al correction was
achieved at the most recent follow-up. In all
the above-mentioned studies, the decrease in
Al values postoperatively was found to be
statistically significant. Although concomitant
open reduction and performing more complex
bony procedures than those of the current
study, these Al (approximately 18° correction)
values were the same as in the current study
group. It can be considered that increased
stripping of the soft tissue during surgery, and
forceful positioning of the hip joint to
maintain  hip reduction may also have
contributed to AVN of the femoral head.
Although some authors have advocated open
reduction in patients older than 24 months
(25,26), it has been reported that open surgery
is a risk factor for AVN (6,27,28). El-sayed et
al. (24) reported success in neglected DDH
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patients at walking age, with open reduction
with either Salter or Dega osteotomies.
However, the procedure applied to those
patients was different from that of the current
study, such as adductor tenotomy,
capsulorrhaphy and opening the hip capsule.
In addition, AVN was found in 9 of 87
patients at the final follow-up examination
(24). Kotzias et al. (23) reported AVN in 15
of 42 hips. In a review by Kothari et al. (29),
open reduction was reported to have a lower
risk of AVN than open reduction combined
with pelvic and femoral osteotomy (4% versus
24%). However, no significant difference was
seen in the comparisons of open reduction
with either pelvic (17%) or femoral osteotomy
(18%). It was concluded that open reduction
with concomitant pelvic osteotomy is the most
appropriate option to provide durable results
with the lowest risk of AVN, although other
studies (20,22) in the literature have reported
AVN during the follow-up period. In contrast
to these results with open surgery, in a recent
study, closed reduction and hip spica cast
were used for DDH patients (age: 24-36
months). However, but 5% AVN was seen to
have developed at the latest follow-up
examination (8). An important study in the
literature by Roposch reported dramatic
results of AVN in 86 of 118 patients (73%)
treated with open or closed reduction with a
mean follow-up period of 8 years (range: 1-19
years). This was a huge rate of AVN and it
can be considered that AVN might be related
with open reduction. The AVN results in the
current study were zero in the mid-term
period, and these results might be related with
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Abstract

Fibromyalgia is a condition characterized by widespread musculoskeletal pain and tenderness without an underlying organic cause. Re-
lationships with psychological factors and personality traits have been reported in many studies. In this study, we aimed to examine the
relationship between early maladaptive schemas (EMS) and fibromyalgia severity from the perspective of schema theory. For the study, 73
patients with fibromyalgia who applied to the Physical Medicine and Rehabilitation outpatient clinic and were diagnosed with fibromyalgia
were included. In addition, 78 healthy control patients (without additional psychiatric disease and chronic pain) were included. A sociode-
mographic data form, Young Schema Questionnaire - Short Form 3 (YSQ -SF3) and Fibromyalgia Impact Questionnaire (FIQ) self-report
scale was administered to the participants. We found significantly higher scores on emotional deprivation, failure to achieve, dependence/
incompetence, vulnerability to harm, enmeshment, subjugation, self-sacrifice, and pessimism/negativity schemas in the patient group. We
also found positive correlations with FIQ scores, emotional deprivation, and vulnerability to harm schemas. Finally, we found that age
was a positive predictor on FIQ scores. After controlling for age, we found that emotional deprivation and vulnerability to harm schemas
predicted FIQ scores. Fibromyalgia is a disease of unknown etiology. Psychological factors should be considered in the holistic treatment
approach. In this sense, schema theory-oriented perspective can contribute to the treatment process.

Keywords: Fibromyalgia; psychological factors; chronic pain; psychology

Fibromyalji, altta yatan organic bir neden olmaksizin, yaygin kas iskelet sistemi agrisi ve hassasiyeti ile karakterize bir tablodur. Psikolojik
faktorler ve kisilik 6zellikleri ile iligkileri birgok ¢aligmada bildirilmistir. Bu ¢alismada sema teorisi perspektifinden erken dnem uyumsuz
semalar (EMS) ile fibromyalji siddeti arasindaki iligkiyi incelemeyi amagladik. Caligma igin Fiziksel Tip ve Rehabilitasyon poliklinigine bas-
vuran ve fibromyalji tanis1 konulan 73 fibromyalji tanili hasta dahil edilmistir. Ek olarak 78 saglikli kontrol (ek psikiyatrik hastalig1 olmayan
ve kronik agris1 olmayan) hasta dahil edilmistir. Katilimcilara sosyodemografik veri formu, Young Sema Olgegi - Kisa Form 3 (YSQ -SF3)
ve Fibromyalji Etki Anketi (FIQ) 6z bildirim 6lgegi olarak uygulanmugtir. Hasta grubunda duygusal yoksunluk, basarisizlik, bagimlhilik,
dayaniksizlik, i¢ igelik, boyun egicilik, karamsarlik semalarinda anlaml olarak yiiksek puanlar saptadik. Ayrica FIQ puanlari ile, duygusal
yoksunluk ve dayaniksizlik semalar: ile pozitif korelasyonlar saptadik. Son olarak FIQ skorlari iizerinde yagin pozitif yordayicihigini sapta-
dik. Yas kontrol edildikten sonra ise FIQ skorlarini duygusal yoksunluk ve dayaniksizlik semalarinin 6ngérdigiinii saptadik. Fibromyalji,
etiyolojisi net olarak belirlenemeyen bir hastaliktir. Biitiinciil tedavi yaklagiminda psikolojik faktérler ele alinmalidir. Bu anlamda sema
teorisi yonelimli bakis agisi, tedavi siirecine katk: saglayabilir.

Anahtar Kelimeler: Fibromyalji; psikolojik faktérler; kronik agri; psikoloji
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Fibromyalgia and Schema Theory

1. Introduction

The typical feature of fibromyalgia is the
absence of an underlying organic cause and
clinical diagnosis. It is characterized by
widespread  musculoskeletal pain  and
tenderness (1). Psychological symptoms such
as fatigue, sleep disorders, anxiety, and
depression are frequently observed in patients,
and their relationship with personality traits
has been frequently emphasized (2). On the
other hand, it can be said that fibromyalgia is
not adequately understood by health
professionals (3). The main goal in the
treatment of fibromyalgia is to reduce the
severity of symptoms (4). Knowing more
about the psychological factors identified in
the disease process can guide potential
intervention targets. The effect of early
negative childhood experiences on
fibromyalgia has been reported in some
studies before (5). It has been shown that
childhood maltreatment is associated with
fibromyalgia complaints in adulthood (6). In
addition, previous studies have reported the
importance  of  childhood  experiences
concerning pain (7, 8). Witnessing physical
abuse, emotional abuse, and violence in
childhood predicts pain disorders in adulthood
(9). According to a meta-analysis, children
who have experienced abuse or neglect during
childhood are at higher risk of experiencing
chronic pain in adulthood (10).

Early maladaptive schemas (EMS) according
to schema theory; develop during childhood
and adolescence. Early maladaptive schemas
develop from childhood and form repetitive
patterns throughout life. They often arise as a
result of hurtful experiences with parents and
play a role in the way you relate to the world.
According to schema theory, failure to meet
basic needs in childhood plays a role in the
development of schemas. Some of these needs
are secure attachment, autonomy, acceptance,
and self-control. They cause lifelong
repetitive patterns (11). In this respect, it can
be said that schemas are personality-like
models (12). The schemas are found to be
more or less severe in all people and their
severity may change over time (13).
According to schema theory, there are 18
basic schemas; emotional deprivation,
defectiveness / shame, mistrust / abuse,

abandonment / instability, social isolation /
alienation, failure to achieve, self-sacrifice,
dependence / incompetence, entitlement,
unrelenting standards, vulnerability to harm,
enmeshment, subjugation, emotional
inhibition, insufficient self-control, pessimism
/negativity, approval /admiration-seeking, and
self-punitiveness.

Previous studies draw attention to the
relationships between schemas and pain
disorders (14, 15), somatization disorders
(16), and migraine (17). However, as far as
we know, there is only one study evaluating
the relationship of EMS in fibromyalgia
patients. In this study, we aimed to determine
EMS relationships in fibromyalgia patients.
Based on previous data between early adverse
experiences and other pain disorders, we
suggest that EMS will be higher in patients
with a diagnosis of fibromyalgia.

2. Material and Methods
Participants and procedure

The study was organized as quantitative,
cross-sectional. The patient group for the
study consisted of patients who applied to

Ankara Polatlh Duatepe State Hospital
Physical Medicine and Rehabilitation
Polyclinic and were diagnosed with

fibromyalgia. Fibromyalgia is more common
in female patients. In order to exclude the
effects of the gender factor, only female
patients were included in the study. As the
control group, female hospital staff without
any additional psychiatric or chronic pain-
related disease were included. Inclusion
criteria were determined as being older than
18 years, female gender, volunteering to
participate in the study, and being literate.
Exclusion criteria were psychotic disorder,
mental retardation, addiction diagnoses,
neuromuscular disease, and a history of
malignancy. A total of 83 patients and 81
healthy controls participated in the study, data
from 7 people due to random marking and 6
people due to missing marking were not
included in the analysis. In this way, the study
was completed with 151 people. For the
study, the sociodemographic data form
prepared by the researchers, the Young
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Schema Inventory — Short Form 3 (YSQ-
SF3), and the Fibromyalgia Impact
Questionnaire (FIQ) in addition to the patient
group were applied. Patients who were
thought to be clinically diagnosed with
depression and anxiety were referred to the

psychiatry  outpatient clinic after the
evaluation.
Statement of Ethics

Ethics committee approval was obtained from
Ankara City Hospital No. 1 Clinical Research
Ethics Committee with the number E1-20-
1438 on 06.01.2021. All participants were
given an informed consent form about the
study. In addition, the Helsinki Declaration
rules were complied with for this study.

Scales

Sociodemographic data form: It is a form
created by the research team. It consists of
questions such as age, years of education, and
additional diseases.

Fibromyalgia Impact Questionnaire (FIQ): It
is a Likert-type scale consisting of ten
questions. It is a self-report scale and the total
score is scored between 0-100 (18). High
scores  indicate  higher  fibromyalgia
complaints. The Turkish validity and
reliability of the scale were established (19).

Young Schema Inventory - Short Form 3
(YSQ-SF3): The scale consists of 90 items
and evaluates 18 schemas (20). Higher scores
indicate that this schema is more severe.
Turkish validity and reliability studies have
been conducted for this Likert-type scale (21).

Data analysis

Data were evaluated with IBM SPSS 15.0 for
Windows Assessment Version (Statistical
Package Program for the Social Sciences).
Age, years of education, and EMS scores
between the patient and control groups were
evaluated with an independent two-sample t-
test. The relationships between EMS and FIQ
in the patient group were examined with the
Pearson correlation paper. Finally, the
predictiveness of the relationships between
FIQ and EMS was evaluated by hierarchical
regression analysis. In terms of significance,
p<.05 was considered significant in all
analyzes.

3. Results

There were 73 patients and 78 control female
participants. The age of the patient group was
42.15 + 8.46 and the control group was 40.95
+ 5.76, and there was no significant difference
between the groups (p= .313). In terms of
education year, it was determined as 15.21 +
3.07 in the patient group and 17.36 + 4.37 in
the control group, and there was a significant
difference (p=.001).

When the patient and control groups were
compared, significantly higher scores were
found in emotional deprivation, failure to
achieve, dependence /incompetence,
vulnerability  to  harm, enmeshment,
subjugation, self-sacrifice, and pessimism
/megativity schemas (Table-1).

Table-1. Comparison of EMS between the patient and control group

EMS (mean £SD )
EMD

Hasta (n=73)
10.89(+5.60)

ABAN 11.34 (+4.20)
MIST 11.11 (+4.97)
SOCI 11.02 (+4.84)
DEF 7.48 (+2.42)

FAIL 10.63 (£5.08)
DEP 10.55 (£3.96)
VUL 14.77 (+4.56)
ENM 12.23 (£5.61)
SUB 11.29 (£5.57)
SS 21.00 (£5.15)
EMI 9.59 (£3.76)

USTN 15.81 (+4.75)
ENT 11.52 (5.11)

Kontrol (n=78) p
8.46 (£3.94) .003*
10.92 (£2.83) AT7
11.63 (£3.61) 467
10.49 (£3.30) .399
7.47 (£2.63) .990
9.20 (£3.02) .040*
9.26 (£)2.16 .015*
13.37 (2.35) .021%*
10.31 (£2.99) .010*
9.63 (£3.03) .012*
19.10 (£3.76) O11*
10.22 (£3.54) 291
15.88 (£3.94) 91
12.43 (£3.93) 222
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ISC 12.60 (+5.50) 12.74 (+3.22) 849
APPS 15.92 (+5.50) 14.51 (£3.81) 072
PESS 14.40 (3.89) 12.61 (+3.75) .005%*
SPUN 11.66 (+4.63) 12.68 (+2.50) 073

SD: standard deviation, EMS: Early maladaptive schemas, EMD: Emotional Deprivation, ABAN: Abandonment / Instability, MIST:
Mistrust/Abuse, SOCI: Social Isolation / Alienation, DEF: Defectiveness /Shame, FAIL: Failure to Achieve, DEP: Dependence
/Incompetence, VUL: Vulnerability to Harm, ENM: Enmeshment, SUB: Subjugation, SS: Self-Sacrifice, EMI: Emotional Inhibition,
USTN: Unrelenting Standards, ENT: Entitlement, ISC: Insufficient Self-Control, APPS: Approval /Admiration-Seeking, PESS:
Pessimisim /Negativity, SPUN: Self-Punitiveness, *:p<0.05, independent samples t-test

In the second stage, Pearson correlation was
applied between FIQ and EMS in the patient
group. Accordingly, there were positive

vulnerability to harm (p= .333), and negative
correlations between subjugation (p= -.267)
and self-punitiveness (p= -.363). detected

correlations between FIQ scores and (Table-2).
emotional deprivation (p= .254) and
Table-2. Pearson correlations between FIQ and EMS
FIQ EMD VUL SUB SPUN
FIQ r 1 ,254" 333" -267" -363"
p ,030 ,004 ,023 ,002
EMD r 254" 1 017 ,183 ,056
P ,030 ,834 ,025 ,497
VUL r 333" ,017 1 ,023 -,086
p ,004 ,834 177 ,293
SUB r -267" ,183 ,023 1 2307
p ,023 ,025 777 ,004
SPUN r -363" ,056 -,086 2307 1
P ,002 ,497 ,293 ,004

*0<0.05, *:p<0.01, FIQ: Fibromyalji Impact Questionnarie, EMS: Early maladaptive schemas, EMD: Emotional Deprivation, VUL:
Vulnerability to Harm, SUB: Subjugation, SPUN: Self-Punitiveness, Note: Only significant results are included in the table.

Finally, we applied a two-step regression
model to determine the predictors of FIQ
scores. In the first stage, we found that age
was a positive predictor of the effect (p=.232,
p<0.05). In the second stage, after controlling

for age, EMS was included in the model.
Emotional deprivation (B=.514, p<0.05) and
vulnerability to harm (f=.529, p<0.05) charts
significantly predicted FIQ scores (Table-3).

Table-3. Hierarchical regression analysis to identify predictors of FIQ scores

FIQ Adjusted R B SE B 95%CI (LL/UL)
Square

Step 1 .040

Yas 276 137 .232% (.002/.550)

Step 2 353

EMD 924 264 514%* (.394/1.455)

VUL 1.168 429 .529% (:309 /2.028)

SE: Standardized Estimated, CI: Confidence Interval, LL: Lower Level, UL: Upper Level, FIQ: Fibromyalji Impact
Questionnarie, EMD: Emotional Deprivation, VUL: Vulnerability to Harm, Note: Only significant results are

included in the table.
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4. Discussion and Conclusion

Our findings supported the hypothesis that
there would be an association between
fibromyalgia severity and EMS. We found
significantly higher scores on emotional
deprivation, failure to achieve, dependence
/incompetence,  vulnerability to  harm,
enmeshment, subjugation, self-sacrifice, and
pessimism /negativity schemas in the group
with fibromyalgia. We also found positive
correlations with FIQ, emotional deprivation,
and vulnerability to harm schemas and
negative correlations with subjugation and
self-punitiveness schemas. Finally, we found
that emotional deprivation and vulnerability to
harm schemas predicted FIQ scores even after
controlling for age. To the best of our
knowledge, this is the second article to
examine the effect of EMS on fibromyalgia
patients. We discuss the possible implications
of our findings below.

Fibromyalgia is a common disease with a
complex picture including chronic widespread
pain, fatigue, sleep complaints, cognitive
difficulties, and  somatic  symptoms.
Fibromyalgia is a disease that progresses with
chronic pain. Previous studies have generally
focused on chronic pain patients. However,
chronic pain can have more than one cause.
Fibromyalgia, on the other hand, is the most
associated with psychological factors. A
recent study showed that in addition to
biological characteristics, low endurance and
high catastrophizing scores were associated
with fibromyalgia complaints (22). Another
study reported that fibromyalgia patients had

more anxiety and depressive symptoms
compared to rheumatoid arthritis and
spondyloarthritis patients. Again, in this

study, it was reported that maladaptive coping
strategies such as high catastrophizing and
low ignoring pain were used more (23). In a
previous study with fibromyalgia patients, it
was reported that fibromyalgia patients scored
higher on all schemes, except for insufficient
self-control, compared to the control group
(24).

In addition, there are important findings
related to high harm avoidance, low self-
directedness, and low self-esteem in

fibromyalgia patients (25). There are studies
in the literature on the relationship between
pain and EMS. In a study conducted with 271
people previously diagnosed with chronic
pain, EMS was found to be associated with
pain intensity, pain duration, and disability. In
the study, unrelenting standards and self-
sacrifice schemas were reported as the two
most common studies (8). In a planned study
compared with the control group, the chronic
pain group scored higher on the vulnerability
to harm, dependence /incompetence, and
pessimism /negativity charts (14). Although
they do not include the EMS theory, few
studies addressing the relationship between
negative  childhood  experiences  and
fibromyalgia point to the importance of this
relationship (5, 6). Therefore, determining
psychological factors in fibromyalgia may be
important in terms of determining possible
intervention targets.

In this study, the mean scores of fibromyalgia
patients were found to be higher in 8 schemas
compared to the control group. Recent work
conceptualizes 18 schemas in 4 domains;
Disconnection & rejection, impaired &
performance, excessive responsibility &
standards, and impaired limits (26).
Interestingly, failure to achieve, dependence
/incompetence,  vulnerability to  harm,
enmeshment, and subjugation among the
schemas that were found to be significant in
the patient group; It stands out as 5 out of 6
schemas in the domain of impaired autonomy
and performance (26). This area defines the
lack of ability of individuals to act
individually and to become independent from
the environment. Typically, these families are
distrustful, intrusive, or overprotective. People
who cannot be individualized in life and who
are dependent on others for self-realization are
likely to present with complaints that have a
psychological dimension, such as
fibromyalgia. Our findings especially point to
the importance of schemas in this area.

The traditional depressive theory of the
cognitive model emphasizes the concept of
the cognitive triad in depression. People see
themselves, the world, and the future as
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pessimistic 27). In particular,
pessimism/negativity and failure to achieve
schemas may play an important role in
fibromyalgia  patients  with frequent
accompanying depressive complaints.
Schemas related to pessimism/negativity and
failure to achieve are also associated with
poor treatment success or can have negative
consequences, such as being labeled as
'difficult patient, dissatisfied patient' in the
healthcare system.

Subjugation refers to surrendering to the
control of others to free themselves from
anger, retaliation, or abandonment. People
feel that their feelings and thoughts are
unimportant to others and may cause anger
accumulation and psychosomatic complaints.
Enmeshment often involves an overly
emotional attachment to important people,
such as families, and the belief that without
them one cannot properly manage his life. It
produces symptoms such as loss of personal
boundaries, disappearance in others, or
suffocation. Individuals with a
dependence/incompetence schema are defined
as those who cannot take care of themselves
or cope with life on their own (28). In
summary, these three schemas point to
people's dependence on others and the belief
that they are not self-sufficient. People may be
calling for support from their environment or
health systems under their schema.

Self-sacrifice refers to people's orientation to
those around them rather than their own
needs. These people often take on the role of a
caregiver, which may cause them to hide their
aches and pains. Theoretically, schema theory
stated that the self-sacrifice schema is
common in psychosomatic disorders such as
headache, gastrointestinal problems, and
chronic pain. The self-sacrifice scheme often
accompanies the emotional deprivation
scheme (28). In a study conducted with
chronic pain patients, it was reported that
emotional deprivation in the total sample and
self-sacrifice in women predicted pain
severity (8). Self-sacrifice individuals are also
outward-oriented  patients who provide
support to their environment at the expense of
giving up their own needs. Turning to their
own needs may even cause them to feel guilty
(29). The intense existence of this schema and

the failure to receive the expected response
from time to time may cause negative
emotions and burnout in the long run.

Our regression analysis results indicate that
the emotional deprivation and vulnerability to
harm schemas predict FIQ scores. In a recent
study, overall higher scores were found on the
schemas in somatization disorder, but the
vulnerability to harm schema was reported to
be related to somatization when depressive
symptoms were controlled (16).

Vulnerability to harm beliefs can cause a
person to catastrophize their bodily problems
and consequences. Catastrophizing pain, fear,
and avoidance have an important role in
chronic pain (30). Patients with this schema
may experience a desperate and exaggerated
fear that a disaster will come at any moment.
This disaster can be a medical illness,
emotional or external problem such as an
earthquake. Their parents can typically be
expected to be overprotective or uncaring
parents (28). Patients with pronounced
vulnerability to harm schemas may experience
more severe fibromyalgia complaints. At the
same time, especially undetected sources of
pain may activate patients' beliefs that they
will not recover and may activate this schema.

Emotional deprivation is the belief that one's
emotional support needs will not be
adequately met by others. A lack of attention
is conceptualized as a lack of empathy and a
lack of protection. One of the strategies for
coping with this schema is to constantly focus
on the needs of others, thus ignoring their own
needs being met. Psychosomatic complaints
such as pain, gastrointestinal problems, and
fatigue are common in patients with this
schema (28). Secondary gains can also serve
the emotional deprivation scheme. Patients
with a pronounced emotional deprivation
schema have less belief that they will receive
outside help. This could be another alternative
explanation of the pessimism/negativity
schemas.

It has been shown that childhood negative
experiences can alter neural networks and
their function in a developing brain (31). It is
accepted that these experiences are associated
with fibromyalgia, chronic fatigue syndrome
and psychosomatic disorders (32).
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Our findings point to the importance of
schemas in patients with fibromyalgia.
Fibromyalgia is a disease of unclear etiology
and has been associated with psychological
factors in many studies. In this sense, this
study from the perspective of schema theory
draws attention to possible treatment targets.

In summary, patients with a diagnosis of
fibromyalgia who applied to a physical
therapy and rehabilitation clinic were
discussed in this study. The age range
typically suits fibromyalgia patients. In the
light of the recommendations of previous
studies, the control group was also included in
this study (8). Among our limitations are that
the study was designed as cross-sectional and
based on self-report scales. Therefore, studies
with larger participants and longitudinal
planning may be beneficial. In addition, the
role of anxiety and depression symptoms in
this  relationship should be clarified.
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Turkiye’de 2009-2019 Yillar1 Arasindaki Oliim
Nedenlerinin TUIK Verilerine Gore Incelenmesi

The Analysis of Causes of Deathin Turkey Between 2009-2019 Accordingto TUIK Data

Mine Tepetas, Didem Arslantas, Alaettin Unsal

Eskisehir Osmangazi Universitesi Tip O t
Fakiiltesi Halk Saghigi Anabilim Dali, VAS

Eskisehir, Tirkiye

Bu ¢aligma tilkemizde 2009-2019 yillar1 arasinda gergeklesen oliimleri inceleyerek, Tiirkiyede en sik 6liim nedenlerini ve 6lim-
lerin yas grubunu ve cinsiyet, medeni durum, 6grenim durumu ve mevsime gore gosterdigi degisiklikleri belirlemek amagland1.
Tanimlayict tipte planlanan galisma 25.05.2021-07.06.2021 tarihleri arasinda TUIK internet sitesinde yer almakta olan 2009-2019
yilar1 arasindaki 15 yas ve iizeri 6liimlere ait istatistikler incelenerek gergeklestirildi. Oliim istatistikleri incelendiginde en sik 6liim
nedeninin dolagim sistemi hastaliklar1 oldugu ve goriilme sikligmin da giderek azaldig1 saptandi. Oliimlerin en sik goriildigii
yas grubunun dolagim sistemi hastaliklari, solunum sistemi hastaliklari, sinir sistemi ve duyu organlar: hastaliklar1 ve endokrin
beslenme ve metabolizmayla ilgili hastaliklar igin 74-85 yas oldugu gozlendi. Kig mevsiminde gériilen 6litm oranlarinin diger mev-
simlerde goriilen 6liim oranlarindan daha yiiksek oldugu belirlendi. Olenlerin yasal medeni durumlarina bakildiginda kadinlarda
dul ya da bosanmis olanlarda erkeklerde ise evli olanlarda 6litm oranlarinin daha yiiksek oldugu saptandi. Ogrenim durumuna
gore degerlendirme yapildiginda ise 6liimlerinin ¢ogunun ilkokul ve alt1 6grenim diizeyine sahip bireyler oldugu ve 6grenim di-
zeyi arttik¢a 6liim oranlarinin azaldig: belirlendi. Bu ¢alismayla en sik 6liim nedeninin dolagim sistemine bagli hastaliklar oldugu,
oliimlerin en sik ortalama 74-85 yas araliginda gergeklestigi, liimlerin kig mevsiminde diger mevsimlerden daha fazla oldugu,
Sliimlerin kadinlarda bosanmis ya da dul olanlarda daha fazla iken erkeklerde evlilerde daha fazla oldugu ve 6grenim diizeyi
arttikga oliimlerin azaldig1 gozlemlenmistir. Calismadan elde edilen veriler saglik yoneticileri ve politika belirleyiciler tarafin-
dan sagligin iyilestirilmesi ve gelistirilmesi igin yardimci olacaktir. Oliimlere en sik neden olan hastaliklara yonelik olarak halkin
bilinglendirilmesi, saglik okuryazarhginin saglanmasi, koruyucu tedbirler alinmasi, 6liim oranlarinin artmasina neden olan risk
faktorlerinin diizeltilmesi ve azaltilmasini saglayan ¢aligmalarin gergeklestirilmesinin uygun olacagi kanisina varildi.

Anahtar Kelimeler: Oliim nedenleri; 6liim oranlary; TUIK; istatistik

Abstract

In this study, it was aimed to examine the deaths that occurred in our country and to determine the most common causes of death
in Turkey and the changes in deaths according to age group, gender, marital status, education level and season between 2009-2019.
The study, which was planned as a descriptive study, was carried out by examining the statistics of deaths aged 15 and over between
the years 2009-2019 on the TUIK website between 05.25.2021-06.07.2021. When the death statistics were examined, it was deter-
mined that the most common cause of death was diseases of the cardiovasculer system and its incidence was gradually decreasing.
It was observed that the most common age group with deaths was between the ages of 74-85. It was determined that the mortality
rates in the winter season were higher than the death rates in other seasons. Considering the legal marital status of the deceased,
it was found that the death rate was higher in women who were widowed or divorced and the death rate was higher in men who
were married. When the education level was evaluated, it was determined that most of the deaths were individuals with primary
school or less education level and the higher the education level, the lower the mortality rate. In this study, it was determined that
the most common cause of death was cardiovasculer system diseases, deaths occurred most frequently in the range of 74-85 years,
deaths were higher in winter than in other seasons and higher in women who were divorced or widowed, while it was more in
married people in men, the death rate decreased as the education level increased. The data will be helpful for health managers
and policymakers to develope and improve health. It was concluded that it would be appropriate to raise public awareness, ensure
health literacy, take preventive measures, correct and reduce the risk factors that cause increased mortality.
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TUIK 2009-2019 Yil1 Oliim Nedenleri

1. Giris
Saglik ile ilgili alanlarda elde edilen
istatistiksel veriler ve bunlar sonucunda
edinilen objektif gostergeler; toplumlarin

saglik diizeylerinin saptanmasi, saglikla ilgili
onceliklerin belirlenebilmesi, saglik
hizmetlerinin planlanabilmesi, hizmet
sunumunun basarisinin  degerlendirilmesi ve
karsilagtirma yapilabilmesi i¢in énemlidir. Bu
amagclar dogrultusunda genellikle dogurganlik,
olimliilik ve hastalik gostergeleri
kullanilmaktadir(1). Oliimliiliik, saglik bakim
hizmetlerinin etkililik derecesini ve saglik
bakim hizmetlerine olan ihtiyacin diizeyini
gosterir. Oliimle ile ilgili calismalar, 6liim ile
nifus biyiikliiginii, kompozisyonunu ve
dagilimini ve bunlarin birbiri ile iligkileri ile
olumlerle ilgili olan kim, nasil, neden ve ne
zaman konularini isler(2). lyi isleyen saglk
sistemlerine sahip olabilmek i¢in tilkelerin her
yil ka¢ kisinin dogdugunu, ka¢ kisinin
oldiigiinii ve bunlarin  Oliimlerinin  ana
nedenlerini dogru olarak bilmeleri gerekir.
Oliimler sayilmadiginda ve 6liim nedenleri
belgelenmediginde, hiikiimetler etkili halk
saghign  politikalar1  planlayamaz, dogru
midahaleleri  yapamaz veya etkilerini
Olcemez. Yasa, cinsiyete ve nedene gore
oliimler hakkindaki bilgiler, halk saghig: ile
ilgili tim konularin planlamasinin temel
tagidir(3).

Niifus kayitlari, ilkelerin siirekli ve eksiksiz
olarak dogum, 6liim ve insanlarinin medeni
durum kaydini tutma yontemidir. Kiiresel
olarak, 56 milyon yillik 6liimiin iicte ikisi (38
milyon) hala kayith degil ve her y1l diinyadaki
dogumlarin neredeyse yarisinin kayit altina
alinamadig bildirilmistir(2). Hastalik Onleme
ve Kontrol Merkezi (CDC) kaynaklarina gore
Amerika’da niifus kayitlarinin online olarak
kaydedilmesi ve paylasilmasi 2008 yilinda
baslamistir(4). Ulkemizde ise 2009 yilina
kadar ©Oliim istatistikleri ‘Tiirkiye Istatistik
Kurumu (TUIK) Oliim Istatistik Formu’ isimli
belgenin elle doldurulmasi ve yerinde fiziki
olarak saklanmasi ile tutulurken 2009 yilindan
itibaren  Olim  istatistikleri ~ Uluslararasi
Hastalik Simiflandirmasi-10 (ICD-10)
kodlariyla siniflandirilarak TUIK tarafindan
kayit altina alinmakta yayinlanmaktadir(5-7).
Bu sayede 6liim istatistiklerinin daha tutarh ve
objektif olarak degerlendirilebilmesi

saglanmis ve olasi veri kayiplarinin Oniine
gecilmistir. Bu kayit sistemi degisikligi ile
2009 yilinda 2008 yilina gore 6liim sayisinda
sadece %4,0'lik bir artis meydana gelmesine
ragmen, Olim nedenleri ¢esitliliginin %59,6
oraninda artis olmustur(8). Boylece var olan
Olim istatistik verileri ile yasa, cinsiyete ve
diger baz1 degiskenlere gore 6lim nedenleri
ve bunlarda zaman igerisinde olan
degisikliklerin net olarak
degerlendirilebilmesi saglanmig ve buna
uygun  Onceliklerin ~ ve  miidahalelerin
belirlenmesi kolaylagmistir.

Halk sagliginda oncelik belirlenirken yalnizca
saglik sorunlarmin mevcut boyutundan degil,
bunlardaki  egilimlerden de  haberdar
olunmalidir. Bu  yo6nelimler  bir  6liim
nedeninin artip azaldigi, mevcut hastalik
kontrol c¢abalarinin ige yarayip yaramadigi
veya yetersiz olup olmadigi konusunda
onemli bilgilerdir(9). Olim nedeni
istatistikleri; Oliimliiliik modellerini yer ve
zaman  ayriminda  aciklamada,  niifus
projeksiyonlarinin  olusturulmasinda, halk
saglig1 programlarinin desteklenmesinde ve
arastirmalar i¢in hipotez kurulmasinda 6nemli
bir veri kaynagidir. Ayrica, halk sagligi
politikalarinin belirlenmesi i¢in gerekli bir
veri olup, halk saglig: istatistikleri sisteminin
temelini olugturmaktadir(5).

Bu calismada iilkemizde 2009-2019 yillar
arasinda gerceklesen Oliimlerin nedenlerini
TUIK verilerine gore inceleyerek, Tiirkiye’de
en sik Olim nedenini, Olimlerin en sik
goriildiigli yas grubunu ve cinsiyeti, Oliim
oranlarmin medeni durum, 6grenim durumu
ve mevsime gore gosterdigi degisiklikleri
belirlemek amaglanmustir.

2. Gerec ve Yontemler

Calismamiz 25.05.2021-07.06.2021 tarihleri
arasinda, TUIK internet sitesinde yer almakta
olan oliim istatistikleri incelenerek
gerceklestirilmis  tamimlayict  tipte  bir
arastirmadir(5). 2009 yilindan beri Merkezi
Niifus Idaresi Sistemi (MERNIS) ile 6liim
kayitlar1 online olarak tek bir cati altinda
toplanmaya baslanmistir(10). Bu nedenle
TUIK internet sitesinde bulunan veriler 2009
yilt itibari ile baglamaktadir. Calismamiza
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2009-2019 yillari arasindaki olim
istatistiklerine gore Tirkiye’deki 15 yas ve
iizeri  Olimler  almmistir.  Calismanin
yapilabilmesi i¢in  Eskisehir ~Osmangazi
Universitesi  Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu’ndan gerekli izinler
alimustir (25.05.2021-07).

Kullanilan  veriler  bilgisayar  ortamina
aktarilarak Microsoft Office Excel
programinda ve IBM SPSS (Versiyon 15.0)
istatistik paket programinda degerlendirilmis
olup istatistiksel anlamlilik degeri olarak
p<0.05 kabul edilmistir. Arastirmamizda
Olimler; secilmis oOlim nedenleri, yas
gruplar1, cinsiyet, medeni durum, O6grenim
durumu, secilmis bolge birimleri ve mevsim
acisindan incelenmistir. Tanimlayici verilerin
degerlendirilmesinde sayi, ylizde ve ortalama
degerleri kullanilmistir.  Verilerin normal
dagilima uygunluklari Kolmogorov Smirnov
testi ile test edildikten sonra karsilagtirmalarda
tek degiskenli Ki-kare testi kullanilmstir.

3. Bulgular

TUIK internet sitesinde yer alan 2009-2019
yillar1 arasindaki 6liim istatistikleri se¢ilmis
O0lim nedenlerine gore incelendiginde
Olimlere en ¢ok yol agan nedenin dolasim
sistemi hastaliklart1 oldugu goriilmektedir.
Bunu sirasiyla iyi ve kotii huylu tiiméorler ve
solunum sistemi hastaliklar1 izlemektedir.
Inceledigimiz zaman dilimi igerisinde gecen
siirede dolasim sistemi hastaliklari, iyi ve kotii
huylu tiimorler ve endokrin, beslenme ve
metabolizma ile ilgili hastaliklarda azalma
gbzlenirken; solunum sistemi ve sinir sistemi
ve duyu organlart hastaliklarinda artma
gbzlendi (p<0,001)(Tablol).

Secilmis 6liim nedenleri ve yas gruplarina
gore 2009-2019 yillarinda olan oSliimleri
incelendigimizde; dolasim sistemi hastaliklari,
solunum sistemi hastaliklari, sinir sistemi ve
duyu organlart hastaliklar1 ve endokrin
beslenme ve metabolizmayla ilgili hastaliklara
bagli oOliimlerin en sik gorildigl yas
grubunun 75-84 yas oldugu goézlemlendi.
Ancak sinir sistemi ve duyu organlar
hastaliklariin en sik goriildiigi yas grubunun
2017, 2018 ve 2019 yillar igin 85 yas ve iistii
yas grubu ile yer degistirdigi izlendi. Iyi ve
kot huylu tiimorlerde inceledigimiz yillarin

tamami i¢in Oliimlerin en sik gozlendigi yas
grubu  65-74 yas grubunda  oldugu
gbzlemlendi(Tablo 2). Dissal yaralanma
nedenleri ve zehirlenmelere bagli 6liimlerde
ise oranlarin 2009 ve 2011 yillar1 hari¢ diger
yillarda 35 yas ve altinda daha yiiksek oldugu
belirlendi (2009 ve 2011 yillarinda ise
Olimlerin en sik goriildiigli yas grubu 75-84

yastir).

Oliimlerin  mevsimlere gére incelemesi
yapildiginda kis aylarinda (Aralik, Ocak,
Subat) gergeklesen oliimlerin 2010 ve 2015
yillar1 hari¢ ele aliman tiim yillarda oransal
olarak daha fazla oldugu saptandi(Tablo 3),
(2010 yilinda en ¢ok Sliim yaz mevsiminde ve

2015 yilinda en ¢ok Oliim ilkbahar
mevsiminde gerceklesmistir).
2009-2019  yillar1  arasinda  gerceklesen

Oliimler yasal medeni durum ve cinsiyete gore
incelendiginde, yasal medeni durumu evli
olanlarda Oliimlerin erkek cinsiyette, yasal
medeni durumu dul ya da bosanmis olanlarda
ise Oliimlerin kadin cinsiyette olduklari
gozlemlendi(Tablo 4).

TUIK internet sitesinde verilmis olan dgrenim
durumuna goére Olim verileri 2015-2019
yillarim1  kapsiyordu. Bu veriler incelendigi
zaman gerceklesmis olan Oliimleri biiyiik
oranda ilkokul ve alt1 6grenim diizeyine sahip
bireylerin olusturdugu gorildi  (%78,37).
Ayrica 6grenim diizeyleri arttik¢a 6liimlerinde
oransal olarak azaldigi tespit edildi(Tablo 5).

4. Tartisma

Dolagim sistemi hastaliklarina bagli oliimler
Tiirkiye’de ilk sirada yer almaktadir. 2009
yilindan 2019 yilina kadar gecen siireye
bakildiginda bu hastalik grubu ilk siradaki
yerini  korumaktadir. Bununla  beraber
iilkemizde dolasim sistemi hastaliklar1 nedenli
Oliimlerin oranlart azalma
gostermektedir(Tablol). Dolasim  sistemi
hastaliklar, tiim diinyada 1 numarali 6lim
nedenidir ve yilda tahmini olarak 17,9 milyon
kiginin  hayatim  kaybetmesine  neden
olmaktadir. Bu da diinyada gerceklesen
Olimlerin her yil ortalama %31.0’inin bu
nedenlere bagli oldugunu gostermektedir(11).
Son 20 yilda dolagim sistemi hastaliklarindan
kaynaklanan mortalite gelir diizeyi yiiksek
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ulkelerde azalmaktadir. Nifusun tamamini

kapsayan birincil Onleme ve kisisel
miidahalelerin  birlikte etkili oldugu
goriilmektedir(12).  Ingiltere’de  1981°den

2000 yilina kadar koroner kalp hastaligina
bagh Sliimlerde belirgin bir azalma olmustur.
Bu azalmanin yaklasik %42.0’si tedaviyle
iligkiliyken geri kalan yaklasitk 9%58.0’1
niifusun tamamini kapsayan risk faktorlerini
azaltmaya yonelik calismalara bagli oldugu
belirtilmektedir(13).

Yapilan ¢aligmada dolasim sistemi hastaliklari
nedenli 6liimlerle beraber iyi ve kotii huylu
timorler ve  endokrin, beslenme ve
metabolizma ile ilgili hastaliklara bagh
oliimlerin oranlarinda da azalma
goriilmektedir (p<0,001) (Tablol). Diinyada
her 5 kisiden biri yasamlar1 boyunca kansere
yakalanmakta ve 8 erkekten 11 ve 11
kadindan 11 kanser nedeniyle yasamini
kaybetmektedir(14). Ayrica 2017'de yapilan
bir arastirmayla Diinya’da diyet risklerine

bagli 11 milyon Olimiin (yetiskinler
arasindaki tiim 6liimlerin% 22.0's1)
gerceklestigi rapor edilmistir(15). Kanser

insidansinda tiim diinyada artis gézlenmesine
ragmen, kanserlere bagli oliim oranlarinda
azalma  goriilmektedir(16). Amerika’da
yapilan bir ¢alismada 1990'larin basindan bu
yana kanser 6lim oranlarinda diisiis oldugu
belirtilmistir(17).

Bu degisimlerin gerceklesmesindeki nedenler
arasinda iyi ve koti huylu tiimorler ve
endokrin, beslenme ve metabolizma ile ilgili

hastaliklar  igin  yeni tami  yOntemleri
gelistirilmesi  ve  tedavi  yOntemlerinin
gelismesinin  pay1r sayilabilir. Ancak bu

oranlarda gergeklesen diisiislerde asil etkili
olan miidahalelerin hasta olan daha az
sayidaki bireyle ilgili miidahalelerden ziyade
saglikli bireyleri de kapsayacak sekilde daha
bliyiik topluluklara ulagilmasi ile miimkiin
olabilecegi unutulmamalidir. Bu noktadan
yola ¢ikarak bireylere yonelik yapilan saglik
egitimleri, bilin¢lendirme calismalari, saglikli
yasami ve saglikli beslenmeyi tesvik edici
faaliyetler, fiziksel aktivitenin Oneminin
anlatilmasi, kanser Onleyici ve erken taniya
yonelik alinan onlemler gibi koruyucu halk
saghigt uygulamalarinin  etkili olabilecegi
diistiniilebilir.

Calismada dolasim sistemi hastaliklar,
solunum sistemi hastaliklari, sinir sistemi ve
duyu organlart hastaliklart ve endokrin
beslenme ve metabolizmayla ilgili hastaliklara
baghh oOlimlerin en sik gorildigi yas
grubunun 75-84 yas oldugu
goriilmektedir(Tablo 2). Diinya’da oldugu
gibi Tirkiye’de de dogusta beklenen yasam
stiresi artmistir. Bu durum yasa bagh hastalik
oranlarinda meydana gelebilecek artis1 ve
yashlar igin gerekebilecek saglik bakim
ihtiyacinin daha fazla oldugu gergegini ortaya
koymaktadir(18). Bunun dogal bir sonucu
olarak saglikli yaslanma gibi kavramlarm
onemi daha da artmaktadir.

Iyi ve kotii huylu tiimorlere bagh 6liimlerin en
stk gozlendigi yas grubu 65-74 yas olarak
izlenmistir(Tablo 2). Diger pek cok hastalikta
oldugu gibi iyi ve kotii huylu tiimoérlerin yagh
popiilasyonu daha ¢ok etkilemesine ragmen
bu hastalik grubuna bagli 6liimler daha geng
yas gruplarinda yiiksek olarak gdriilmektedir.

Digsal yaralanma nedenleri ve zehirlenmelere
bagl 6liimlerde ise oranlarin 35 yas ve altinda
daha yiiksek oldugu goriilmiistir. Bu yas
grubundaki bireyler orta ve ileri yas
grubundaki bireylere gore yasam tarzlari ve
dis ortamlarda daha ¢ok bulunmalan
nedeniyle daha yatkin olabilirler. Oysa bu
Olimler almacak tedbirlerle engellenebilir
olimlerdir. Ulkemizde dissal yaralanma
nedenleri ve zehirlenmelere bagli Oliimler
geng bireylerde ve c¢ocuklarda daha fazla
goriilmektedir(5). Diinya geneline
bakildiginda da ¢ocuklarda ve geng bireylerde
en sik 0liim nedeni olarak digsal yaralanmalar
ve zehirlenmeler goriilmektedir(19). Bu
durum  konunun  Onemini daha da
artirmaktadir. Topluma yonelik yapilacak
saglik egitimi faaliyetleri, bilinglendirme
calismalar1 basta olmak iizere konuyla ilgili
tim koruyucu ve Onleyici c¢alismalarin
yapilmasi Onerilebilir.

Calismamizda elde ettigimiz verilere gore
6liim oranlar genel olarak kis aylarinda daha
yiiksektir(Tablo 3). Becker ve arkadaslarinin
yaptigi  bir ¢alismada Olim nedenleri
toplumlar arasinda mevsimsel farkliliklar
gostermekle birlikte toplam Oliimlerin ki
aylarinda daha yliksek oranda goriildiigli rapor
edilmistir(20). Kis aylarinda, 6zellikle kronik
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solunum yolu hastaliklarindaki ve akut
solunum yolu enfeksiyonlarindaki artiglar
Oliimlerin en sik nedenlerindendir(21). Yaz
aylarinda ise Ozellikle sicak havaya bagh
nedenlerden dolayr meydana gelen hastaliklar
konusunda dikkatli olmak gerekir(22). Halkin
bu konularda bilgilendirilmesi ve korunmaya
yonelik  tedbirlerin  alinmast  6nem arz
etmektedir.

Oliimler yasal medeni durum ve cinsiyete
gore incelendiginde, oOlen erkeklerin daha
fazla oranda evli olduklari, 6len kadinlarin ise
daha fazla oranda dul ya da bosanmis
olduklari gbzlemlenmistir(Tablo 4).
Kadinlarin erkeklere oranla daha uzun yasiyor
olmasi bu durumu desteklemektedir. Ayrica
esi Olen ya da esinden bosanmis kadinlar
genelde yalniz yasamay: tercih ederken, esi
Olen ya da esinden bosanmis erkekler
kadinlara gore daha sik tekrar
evlenebilmektedir(23). Erkeklerde risk alma
davranislarinin  daha fazla olmasi, stres
faktorleriyle daha sik karsilagabilmeleri gibi
faktorler de erkelerde daha erken yasta
oliimiin nedenleri olabilir(24).

Ilkokul ve altt 6grenim diizeyine sahip
bireylerin 6liim oranlant (%78,37) diger
Ogrenim diizeylerine sahip bireylerin O6liim
oranlarindan (%21,63) yiiksektir. Ogrenim
durumuna gore Olim oranlar1 yillara gore
incelendigi zaman her gecen yil ilkokul ve alt1
Ogrenim diizeyine sahip bireylerin 6lim
oranlar1  azalirken, diger tiim Ogrenim
diizeylerindeki  bireylerin dliim  oranlan
artmaktadir(Tablo 5). Bu da iilkemizde egitim
Ogretimin  yayginlastirilmas1  ile  ilgili
calismalarin  etkili olmus olabilecegini
diisiindiirmektedir. Ilkokul ve alt1 &grenim
diizeyine sahip bireylerin Gliim oranlarinin
diger Ogrenim diizeylerine sahip bireylere
gore yiiksek olmasinin nedenleri olarak; bu
kisilerin ¢cogunlukla ileri yas gruplarma dahil
bireyler olmalari, sosyoekonomik
durumlarinin ¢ok iyi olmayabilecegi ve buna
bagh  agir islerde calisma,  yeterli
beslenememe, saglik hizmetlerinden yeterince
yararlanamama, barinma ve hijyen
kosullartyla ilgili sorunlar yasama gibi 6liim
oranlarinin daha fazla olmasina neden
olabilecek  etkenlere = maruz  kalmalarn
diistiniilebilir(25). Her gecen yil bireylerin
Ogrenim diizeylerinin artmasiyla ilkokul ve
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altt 6grenim diizeyine sahip birey sayisi da
azalmaktadir. Ayrica Ogrenim diizeyleri
arttikca Oliimlerinde oransal olarak azaldig:
tespit edilmistir(Tablo 5). Ogrenim diizeyi
arttikca kisilerin saglikli yasam, saglik
okuryazarligi, hastalik, koruyucu tedbirler,
onleme, tarama programlar1 gibi konularda
biling seviyelerinde artis oldugu; gerek
duyduklar1 zaman sagliklar1 ve kendileriyle
ilgili bilgiye, saglik hizmetine ve saglik
profesyoneline ulagma becerilerini etkiledigi
diisiiniilebilir(25).

5. Sonu¢

Yapilan bu calisma sonucunda Tiirkiye’de de
diinyada oldugu gibi en sik 6lim nedeni
dolasim sistemi hastaliklaridir ve bu nedenin
goriilme  sikligt  yillara gére azalma
egilimindedir. Oliimlerin en sik goriildiigii yas
grubunun genel olarak 74-85 yas oldugu
gozlendi. Kis mevsiminde gorillen O6lim
oranlarinin diger mevsimlerde goriilen 6lim
oranlarindan daha yiiksek oldugu belirlendi.
Olenlerin  yasal medeni  durumlarma
bakildiginda kadinlarda dul ya da bosanmig
olanlarda erkeklerde ise evli olanlarda 6lim
oranlarinin daha yiiksek oldugu saptandi.
Ogrenim  durumuna gore degerlendirme
yapildiginda ise Oliimlerinin ¢ogunun ilkokul
ve alt1 6grenim diizeyine sahip bireyler oldugu
ve Ogrenim diizeyi arttikca 6liim oranlarinin
azaldig1 belirlendi.

Bu calismayla Tiirkiye’de 2009-2019 yillan
arasinda gergeklesen Oliimlerin sayi-oran,
neden, sosyodemografik oOzellikler gibi
faktorlere gore incelemesi  yapilmigtir.
Saglikla ilgili hizmetlerin planlanmas1 ve
diizenlenmesi i¢in kullanilan verilerin en
onemlisi 6liim istatistikleridir. Bu caligmadan
elde edilen veriler saglik yoneticileri ve
politika belirleyiciler tarafindan saglhigin
iyilestirilmesi ve gelistirilmesi i¢in yardimci

olacaktir. Oliimlere en sik neden olan
hastaliklara yonelik olarak halkin
bilinglendirilmesi, saglik okuryazarliginin

saglanmasi, koruyucu tedbirler alinmasi, 6lim
oranlarinin  artmasina neden olan risk
faktorlerinin  diizeltilmesi ve azaltilmasini
saglayan c¢alismalarin gergeklestirilmesinin
uygun olacagi kanisina varildu.
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Aragtirma Makalesi / Research Article

D Vitamini Diizeyleri ile Inflamasyon Belirtecleri
Arasindaki Iligkinin Degerlendirilmesi

Evaluation of the Relationship Between Vitamin D Levels and Inflammation Markers

Eren Vurgun

Prof.Dr. Cemil Tascioglu Sehir Hastanesi, O t
Tibbi Biyokimya, Istanbul, Tiirkiye VAS

25-hidroksivitamin D (25(OH)D) diizeyleri ile inflamasyon belirtegleri olan C-reaktif protein (CRP), eritrosit sedimantasyon
hiz1 (ESR), 16kosit sayis1 ve notrofil/lenfosit (N/L) orani parametreleri arasindaki iliskinin incelenmesi amaglandi. Ek olarak, D
vitamini eksikligi olan popiilasyondaki inflamasyon belirteglerinin yiiksekliginin ve es zamanli olarak inflamasyon belirtegleri
yiiksek olan popiilasyondaki D vitamini eksikliginin arastirilmasi amaglandi. Eyliil 2017 - Mart 2020 tarihleri arasinda 18 yas ve
tizerindeki 49166 eriskin hastaya ait es zamanli olarak istenmis olan 25(OH)D, CRP, ESR, 16kosit say1s1 ve N/L orani sonuglar1
retrospektif olarak incelendi. Parameteler arasindaki korelasyonlar ve 25(OH)D eksikligi ve inflamasyon belirtegleri yiikseklikleri
arasindaki iliskiler degerlendirildi. Inflamasyon belirtegleri olan CRP, ESR, lokosit sayist ve NLR ile 25(OH)D arasinda zayif dii-
zeyde ters yonlii korelasyonlar tespit edildi (sirastyla; r=-0,077, p<0.01; r=-0,036, p<0.01; r=-0,074, p<0.01 ve r=-0,074, p<0.01). D
vitamini eksiklik sinir degeri olarak 30 ng/mL kabul edildiginde, 25(OH)D eksikligi olanlarin %63,2’sinde CRP diizeyleri normal
iken, CRP yiiksekligi olanlarin %85,6’sinda 25(OH)D eksikligi oldugu saptand (p<0,001). Benzer olarak 25(0OH)D eksikligi olan-
larin %85,3’tinde lokosit say1s1 normal iken, lokosit yiiksekligi olanlarin %86,6’sinda 25(OH)D eksikligi oldugu saptandi (p<0,001).
Ek olarak, 25(OH)D eksikligi olanlarin %42,7’sinde ESR diizeyleri normal iken, ESR yiiksekligi olanlarin %84,1’inde 25(OH)D
eksikligi oldugu saptandi (p<0,001). Calismanin bulgulari, D vitamini diigiikliigiiniin inflamasyona neden olmasindan ziyade D
vitamini diizeylerinin inflamasyonun sonucu olarak diisitk oldugu hipotezini desteklemektedir.

Anahtar Kelimeler: D vitamini, inflamasyon, inflamasyon belirtegleri, C-reaktif protein

Abstract

The aim of this study was to investigate the relationships between 25-hydroxyvitamin D (25(0OH)D) levels and inflammation
markers such as C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), leukocyte count and neutrophil/lymphocyte
(N/L) ratio parameters. In addition, it was aimed to investigate the frequency of elevation of inflammation markers in vitamin D
deficient population and thus frequency of vitamin D deficiency in the population with elevated inflammation markers. Simulta-
neously requested 25(OH)D, CRP, ESR, leukocyte count and N/L ratio results of 49166 adult patients between September 2017 and
March 2020 were retrospectively analyzed. The correlations between parameters and the frequencies of 25(OH)D deficiency and
elevated inflammation markers were evaluated. Weak inverse correlations were observed between 25(OH)D and inflammation
markers such as CRP, ESR, leukocyte count and NLR (r=-0.077, p<0.01; r=-0.036, p<0.01; r=-0.074, p<0.01 and r=-0.074, p<0.01,
respectively). When <30 ng/mL considered as the cut-off value for vitamin D deficiency; CRP levels were normal in 63.2% of those
with 25(OH)D deficiency, while 85.6% of those with elevated CRP levels had 25(OH)D deficiency (p<0.001). Similarly, while the
leukocyte count was normal in 85.3% of those with 25(OH)D deficiency, 86.6% of those with elevated leukocyte deficiency had
25(OH)D deficiency (p<0.001). In addition, while ESR levels were normal in 42.7% of those with 25 (OH) D deficiency, it was
found that 84.1% of those with elevated ESR had 25(OH)D deficiency (p<0.001). The findings of this study support the hypothesis
that vitamin D levels are low as a result of inflammation rather than the lower vitamin D levels causes inflammation.
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1. Giris

Depresyondan kardiyovaskiiler hastaliklara,
kansere ve otoimmiin hastaliklara kadar pek
cok hastaligin temelinde teoride etiyolojik bir

faktor  olarak  inflamasyonun  oldugu
diigtintilmektedir (1-4). Inflamasyonun
Olgiimiinde ~C-reaktif protein (CRP) ve
eritrosit sedimantasyon hizi (ESR) ve
sitokinler  gibi  inflamasyon  belirtecleri
kullanilmaktadir (5). Lokosit sayist ve

notrofil/lenfosit (N/L) oranmin da kronik
hastaliklarin inflamasyon siirecini gdstermede
faydali olabilecegi bildirilmistir (6).

D vitamini 6l¢iimii son yillarda tiim diinyada
katlanarak artmustir (7). Ancak D vitamini
eksikliginin tanimi ve smir degerleri halen

tartisilmaktadir. 25(OH)D  diizeyleri i¢in
olmak iizere; Endokrin Cemiyeti <20
ng/mL’yi eksiklik, 20-30 ng/mL arasmi

yetersizlik ve >30 ng/mL’yi yeterli olarak
tanimlarken (8), Amerika Tip Enstitiisii <12
ng/mL’yi eksiklik, 12-20 ng/mL arasini
yetersizlik ve >20 ng/mL’yi yeterli olarak
tanimlamaktadir (9).

Inflamasyon ve D vitamini arasindaki iliski

ise ¢ok sayida aragtirmacin  ilgisini
cekmekle  beraber tartismalidir.  Bazi
arastirmacilar  inflamasyonun ~ 25(OH)D

konsantrasyonunu azalttifini 6ne siirerken
(10-12), baz1 arastirmacilar ise artan 25(OH)D
diizeylerinin inflamasyonu azalttigin1 One
siirmektedir (13-15).

Bu c¢alismada, kesitsel olarak 2,5 yillik siire
zarfinda hastanemize basvurmus olan tiim
erigkin popiilasyonun 25(OH)D diizeyleri ile
inflamasyon belirtecleri olarak CRP, ESR,
16kosit sayisi ve N/L orani parametreleri
arasindaki iligkinin incelenmesi amaglandi. Ek
olarak, D  vitamini  eksikligi  olan
popiilasyondaki inflamasyon belirteglerinin
yiiksekliginin ~ ve es zamanli  olarak
inflamasyon  belirtegleri ~ yiiksek  olan
popiilasyondaki D  vitamini eksikliginin
arasgtirilmasi amaclandi.

2. Gerec ve Yontem
2.1. Veriler

Eyliil 2017 — Mart 2020 tarihleri arasinda 18
yas ve iizerindeki eriskinlerden Istanbul

Prof.Dr. Cemil Tascioglu Sehir Hastanesi
kliniklerinden es zamanli olarak istenmis olan
25(OH)D, CRP, ESR, lokosit sayis1 ve N/L
oramt tetkiklerinin sonuglar1  retrospektif
olarak laboratuvar bilgi yazilim sisteminden
(LBYS) tarandi. Kesitsel olan bu g¢aligma igin
herhangi bir diglama kriteri kullanilmayarak
yukarida belirtilen tetkiklerin es zamanl
istenmis oldugu tiim kliniklerdeki tiim
erigkinlerin sonuglart ¢alismaya dahil edildi.

Calisma icin Istanbul Prof.Dr. Cemil
Tascioglu Sehir Hastanesi Klinik Arastirmalar
Etik Kurulu’ndan 26.01.2021 tarihli 29 sayil
etik kurul izni alind1.

CRP diizeyleri CRP Latex (Beckman Coulter,
USA) kiti kullanilarak AU5800 (Beckman
Coulter Diagnostics, Brea, CA, USA)
analizoriinde; 25(OH)D diizeyleri Access
25(OH)D Total kiti kullanilarak DXI800
(Beckman Coulter Diagnostics, Brea, CA,
USA)  analizorinde;  ESR  diizeyleri
Westergren metodu ile THERMA NE (Linear
Chemicals, Montgat, Spain) analizoriinde;
l6kosit, notrofil ve lenfosit sayilar1 ise BC-
6800  (Shenzhen Mindray Biomedical
Electronics, Nanshan, PR China) otomatik
tam kan sayim analizoriinde Sl¢iilmiis idi.

Sinir degerleri olarak; CRP yiiksekligi i¢in >5
mg/L, ESR yiiksekligi i¢cin erkeklerde >15
mm/saat ve kadinlarda >20 mm/saat, 16kosit
yiiksekligi igin >10 x 10°/uL kullanildi.
25(OH)D diizeyinin yeterli olup olmadig
incelenirken ise <20 ve <30 ng/mL olmak
iizere iki farkli siir degeri de kullanilarak
ayr1 ayr1 degerlendirildi.

2.2. Istatistiksel Analiz

Veriler normal dagilim gostermedigi icin tiim
parameteler arasindaki korelasyonlar
Spearman korelasyon testi ile incelendi.
25(OH)D eksikligine gore CRP, ESR ve
16kosit yiiksekliklerinin karsilastiriimasinda
Ki-kare testi kullanildi. Tiim istatistiksel
analizler SPSS 17 (SPSS Inc., Chicago,
Mlinois, USA) programi kullanilarak yapildi.
Tiim istatistiksel analizlerde p<0,05 anlamh
olarak kabul edildi.
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3. Bulgular

Caligmanin verileri, yas ortalamalar1 51 + 18
olan 35593’si kadin ve 13573’u erkek olmak
iizere toplam 49166 kisinin sonuglarindan
olusmakta idi.

Tnﬂamasyon belirtegleri olan CRP, ESR,
16kosit sayisi ve NLR ile 25(OH)D arasinda

Tablo 1: Parametreler arasindaki korelasyonlar

zayif diizeyde ters yonlii korelasyonlar tespit
edildi (sirastyla; r=-0,077, p<0.01; r=-0,036,
p<0.01; r=-0,074, p<0.01 ve 1r=-0,074,
p<0.01). Inflamasyon parametrelerinin kendi
aralarindaki korelasyonlar ise Tablo 1’de
verildi.

25(OH)D CRP ESR Lokosit sayisi N/L oram
25(OH)D 1 -0,077* -0,036* -0,074* -0,074*
CRP 1 0,544 0,288%* 0,310%*
ESR 1 0,127* 0,203*
Lokosit sayis1 1 0,297*
N/L oram 1
*p<0,01

Iki farkli 25(OH)D smir degerine goére CRP, ESR ve 16kosit yiiksekliklerindeki 25(OH)D
eksiklik ytizdeleri karsilagtirmali olarak Tablo 2 ve Tablo 3’de gosterildi.

Tablo 2. Vitamin D eksikligi (<20 ng/mL) ile CRP, ESR ve 16kosit yiiksekliklerinin karsilastiriimasi

CRP (mg/L) Normal Say1
(=) CRP normal i¢erisindeki
%
25(OH)D durumu
icerisindeki %
Yiiksek Say1
>3 CRP yiiksek icerisindeki
%
25(OH)D durumu
icerisindeki %
ESR Normal Say1
(mm/saat) (K:=20 ESR normal icerisindeki
E:<15) %
25(OH)D durumu
icerisindeki %
Yiiksek Say1
(K:>20,  poR yiiksek icerisindeki
E:>15) o,
25(OH)D durumu
icerisindeki %
Lokosit Normal Say1
sayisi (£10) ——
(x10%/uL) Lokosit sayis1 normal

icerisindeki %

25(OH)D (ng/mL) p

Eksik (<20) Yeterli (>20)

16651 14650 <0,001

% 53,2 % 46,8

% 61,5 % 66,4

10442 7423

% 58,4 % 41,6

% 38,5 % 33,6

11409 9427 0,18

% 54,8 % 45,2

% 42,1 % 42,7

15684 12646

% 55,4 % 44,6

% 57,9 % 57,3

22835 19283 <0,001

% 54,2 % 45,8
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25(OH)D durumu % 84,3 % 87,4
icerisindeki %
Yiiksek Say1 4258 2790
>10) Lokosit sayisi yiiksek % 60,4 % 39,6
icerisindeki %
25(OH)D durumu % 15,7 % 12,6
icerisindeki %
K:Kadin, E:Erkek
Eksiklik smir degeri olarak 20 ng/mL kabul olarak  25(OH)D  eksikligi olanlarin

edildiginde, 25(OH)D eksikligi olanlarin
%61,5’inde CRP diizeyleri normal iken, CRP
yiiksekligi olanlarin %58,4’tinde 25(OH)D
eksikligi oldugu saptandi (p<0,001). Benzer

%384,3’iinde 10kosit sayist normal iken, 16kosit
yiiksekligi olanlarin  %60,4’tinde 25(OH)D
eksikligi oldugu saptandi (p<0,001).

Tablo 3. Vitamin D eksikligi (<30 ng/mL) ile CRP, ESR ve WBC yiiksekliklerinin karsilagtiritlmasi

CRP Normal Say1
<
(mg/L) =) CRP normal icerisindeki
%
25(OH)D durumu
icerisindeki %
Yiiksek Say1
>5) CRP yiiksek icerisindeki
%
25(OH)D durumu
icerisindeki %
ESR Normal Say1
(mm/saat) (K:=20 ESR normal icerisindeki
E:<15) %
25(OH)D durumu
icerisindeki %
Yiiksek Say1
L=l ESR yiiksek icerisindeki
E:>15) %
25(OH)D durumu
icerisindeki %
Lokosit Normal Say1
(Xi?)g/lSlL) (=10) Lokosit sayis1 normal
" icerisindeki %
25(OH)D durumu
icerisindeki %
Yiiksek Say1
>10) Lokosit sayisi yiiksek
icerisindeki %
25(OH)D durumu

icerisindeki %

25(OH)D (ng/mL) P
Eksik (<30) Yeterli (=30)

26294 5007 <0,001
% 84,0 % 16,0
% 63,2 % 66,1

15292 2573
% 85,6 % 14,4
% 36,8 % 33,9

17770 3066 <0,001
% 85,3 % 14,7
% 42,7 % 40,4

23816 4514
% 84,1 % 15,9
% 57,3 % 59,6

35485 6633 <0,001
% 84,3 % 15,7
% 85,3 % 87,5

6101 947
% 86,6 % 13,4
% 14,7 % 12,5

K:Kadin, E:Erkek

Eksiklik smir degeri olarak 30 ng/mL kabul
edildiginde ise, 25(OH)D eksikligi olanlarin

%63,2’sinde CRP diizeyleri normal iken, CRP
yiiksekligi olanlarin %85,6’sinda 25(OH)D
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eksikligi oldugu saptandi (p<0,001). Benzer
olarak ~ 25(OH)D eksikligi olanlarin
%85,3’linde 16kosit sayis1 normal iken, 16kosit
yiiksekligi olanlarin %86,6’sinda 25(OH)D
eksikligi oldugu saptandi (p<0,001). Ek
olarak, = 25(OH)D  eksikligi  olanlarin
%42,7’sinde ESR diizeyleri normal iken, ESR
yiiksekligi olanlarin  %84,1’inde 25(OH)D
eksikligi oldugu saptandi (p<0,001).

4. Tartisma

Inflamasyon  birgok  kronik  hastaligin
patogenezinde yer almaktadir. Ozellikle
gbzlemsel caligmalarda inflamatuvar
hastaliklar ve disiik serum 25(OH)D

diizeyleri arasinda iligki tespit edilmesi, D
vitamini eksikliginin inflamatuvar siiregler
iizerindeki  etkisi  konusundaki  siipheyi
artirmistir. Ancak ileri arastirmalarin genel
poplilasyonun biiyiik bir kisminda D vitamini
diizeylerinin diisiik oldugunu ortaya koymasi,
bazi otoritelerin D vitamini eksikligini diinya
capinda epidemik olarak tanimlamasma yol
acmugtir (16).

Son donemlerde pek ¢ok hastalikta D vitamini
diizeyleri ve inflamasyon  belirtegleri
arasindaki iligki arastirilmakla birlikte bu
caligmalarin ¢ok biiyiik bir ¢ogunlugu vaka-
kontrol seklinde arastirmalar olup hastalik
spesifik ¢aligmalardir. Kesitsel olarak genis
kapsamli olarak genel popiilasyonda bu
durumu aragtiran daha az sayida galigmaya
rastlanmustir (17-20).

Orneklem olarak 49166 eriskini iceren bu
kesitsel caligmada; 25(OH)D diizeyleri ile
inflamasyon belirtecleri olan CRP, ESR,
16kosit sayis1 ve NLR parametreleri arasinda
ters yonlii korelasyonlar oldugu tespit edildi.
Tim korelasyonlar istatistiksel olarak p<0,01
diizeyinde  anlamli  olmasmma  ragmen
korelasyon katsayilariin zayif diizeylerde
oldugu gozlendi.

Literatiire baktigimizda; 25(OH)D diizeyleri
ile CRP arasinda ters yonlii bir korelasyonun
bazi ¢aligmalarda bulundugu (17,19-22) ancak
tim c¢aligmalarda bulunmadigi (18) goriildii.
Son donemde yapilmis olan ve 24 farkh
hastalikta 25(OH)D ile CRP arasindaki
iligkinin incelendigi bir bagka kesitsel
caligmada da pek ¢ok hastalik grubunda

25(0OH)D ile CRP arasinda ters yonlii bir iligki
oldugu gosterilmistir (23). Bu c¢alismadaki
bulguya benzer olarak, 25(OH)D ile CRP gibi
inflamasyon belirtecleri arasinda ters bir iligki

tespit edilen caligmalarin bliytk
cogunlugundaki korelasyonlarin zay1f
diizeylerde olmasi, CRP diizeylerindeki

degisimin yalnizca bir kismini agiklamaktadir.
Kruit ve ark. (24) inflamatuvar olan ve
inflamatuvar olmayan hastaliklar olarak iki

grupta 25(OH)D ve CRP diizeylerini
inceledikleri ¢alismalarinda, her iki grupta da
25(OH)D diizeyleri ile CRP diizeyleri
arasinda  ters yonli  bir  korelasyon
saptamislardir. Ek olarak, ¢alismalarinda her
iki grubun 25(OH)D diizeyleri
karsilastirildiginda  aralarinda  bir  fark

bulunmamis olup, bu durumu da verilerinin
diisiik 25(OH)D diizeylerinin inflamasyona
yatkinliga  katkida  bulundugu  fikrini
desteklemedigi yoniinde degerlendirmislerdir
(24).

Bu c¢alismada incelenmis olan diger
inflamasyon parametrelerine baktigimizda,
25(OH)D  diizeyleri  ile  inflamasyon

belirtecleri arasindaki iliskilerin arastirildigi
genis popiilasyonlu kesitsel ¢alismalarda ESR
diizeylerinin incelenmedigi goriildi. Bunun
nedeninin ESR’nin akut faz reaksiyonuna
yavas yaniti dolayisi ile inflamatuvar bir
stirecin erken sathalarinda yanlis negatif
sonuclar alinmasina yol agabileceginin (25)
bilinmesi olabilecegi diisiiniildii. Bu durum,
calismamizda D vitamini eksikligi olarak <20
ng/mL kabul edildiginde D vitamini gruplar
arasinda ESR  yiiksekligi agisindan bir
farklilik yok iken (Tablo 2), D vitamini
eksikligi olarak <30 ng/mL kabul edildiginde
ise D vitamini gruplar1 arasmnda ESR
yiiksekligi agisindan anlamli bir fark ortaya
¢ikmasinin (Tablo 3) sebebini de agiklayabilir.

Mellenthin ve ark. (20) yapmis olduklari
calismada, 25(OH)D diizeyleri ve lokosit
sayist arasmndaki iligki 16kosit sayisim
etkiledigi bilinen sigara icme degiskenine
gore incelenmis olup; 25(OH)D ile l6kosit
sayisi arasinda sigara igmeyenlerde bir iligki
saptanmamis iken sigara igenlerde ters bir
korelasyon oldugu saptanmistir. Ek olarak,
sigara igenler arasinda 25(OH)D diizeyi diisiik
olanlarin 16kosit sayilarinin 25(OH)D diizeyi
yiiksek olanlara gore daha da artmis oldugunu
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tespit  etmislerdir  (20). Bu  bulgu,
calismamizda tespit edilen 16kosit yiiksekligi
olanlarm ¢ogunlugunda D vitamini eksikligi
olmas1 bulgusunu desteklemektedir. Diger
inflamasyon parametrelerine goére nispeten
daha yeni arastirlmaya ve kullanmilmaya
baglanan N/L oranna baktigimizda, kesitsel
olarak yine Tirkiye’de yapilan bir diger
calismada da 25(OH)D diizeyleri ile N/L orani
arasinda ¢alismamiza benzer olarak ters yonlii
zay1f diizeyde bir korelasyon tespit edilmistir
(26).

Bu calismanin kisithligi olarak; incelenen
parametreleri etkileyebilecek olan karistiric
degiskenlerin degerlendirilmemis olmasidir.
Ancak bu yiizden yanlis degerlendirmelerin
oniine gegebilmek adina incelenen
parametrelerin diizeylerinin
karsilastirilmasindan kagimilmis olup, eksiklik
ve yikseklik olarak degerlendirilmelerine
gidilmigstir. Ayrica c¢alismaya dahil edilmis
olan vakalarin D vitamini takviyesi alip
almadiklar1 da bilinmemektedir ancak 49166
erigkini kapsayan bu calismadaki D vitamini
eksikligi prevalansimin eksiklik smir1 <20
ng/mL kabul edildiginde %55,1, eksiklik
simirt <30 ng/mL kabul edildiginde ise %84,6
olarak yiiksek seviyelerde oldugu
goriilmektedir. Bu bulgudan yola ¢ikarak D
vitamini  takviyesi almip alinmadigmin
calismanin sonuglar1 {izerine anlamli bir
etkisinin olmadigi diisiiniilmektedir. Ek olarak
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Abstract

In this paper, we aimed to report a case of limb-girdle muscular dystrophy with diabetes mellitus who admitted to our outpatient
clinic with paresthesia in all four limbs and swelling and pain in both ankles and waist. Nerve conduction study affirmed periphe-
ral sensory polyneuropathy and osteoporosis was detected by bone mineral density analysis. A detailed evaluation revealed bilate-
ral sacroiliitis, HLA-B 27 positivity, and elevation of erythrocyte sedimentation rate and serum C-reactive protein levels. Thus, the
diagnose of ankylosing spondylitis was confirmed. It is worth presenting because the diagnoses of limb-girdle muscular dystrophy,
diabetic polyneuropathy, osteoporosis, and ankylosing spondylitis were observed together in the same patient.

Keywords: Limb-girdle muscular dystrophy, Ankylosing spondylitis, Osteoporosis, Polyneuropathy

Bu yazida, 6nceden Limb-girdle muskuler distrofi tanisi olan, poliklinigimize dort ekstremitede parestezi ve siglik, hem bel hemde
ayak bileginde agr1 olmasi nedeniyle bagvuran diyabetik bir hastayr sunmay1 amagladik. Sinir iletim ¢alismasinda periferik duysal
nopolindropati oldugu dogruland: ve kemik mineral yogunluk analizi ile osteoporoz saptandi. Yapilan ayrintili degerlendirme ile
bilateral sakroileit, HLA B27 pozitifligi, eritrosit sedimentasyon hizi ve serum C-reaktif protein yiiksekligi ortaya koyuldu. Béyle-
ce, ankilozan spondilit tanis kesinlestirildi. Hastada, Limb girdle muskuler distrofi, diabetik polindropati, osteoporoz ve ankilozan
spondilit tanilarinin birarada gézlenmis olmasi nedeniyle sunulma deger bulunmusur.
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Ankylosing Spondylitis Case

1. Introduction

Limb-girdle muscular dystrophies (LGMD)
are a heterogeneous group of autosomal
recessive and dominant disorders
characterized by progressive weakness of the
shoulder and pelvic-girdle muscles.

Ankylosing spondylitis (AS) is a chronic,
systemic, autoimmune, and inflammatory
rheumatic disease, which primarily affects the
vertebral and sacroiliac joints of the body.

Peripheral neuropathy is one of the most
common complications of diabetes mellitus
that micro inflammatory changes have also
been proposed in the highly complex disease
pathogenesis. Painful paresthesia in distal
limbs and symptoms due to the involvement
of the autonomic nervous system is frequently
seen in those patients.

Osteoporosis is a  skeletal  disorder
characterized with decreased bone mineral
density and disruption in the structural
integrity of bones that increases the risk of
fractures, significantly. Ageing has been
defined as an important risk factor for
osteoporosis;  however, = immobilization,
inflammatory  rheumatic  disorders, and
various endocrine diseases might also
precipitate osteoporosis by decreasing the
load on the bones.

We described a patient diagnosed with limb-
girdle muscular dystrophy and multiple
autoimmune diseases (namely, AS and DM)
and discuss the possible pathogenesis in line
with the literature.

2. Case Report

A 46-year-old man was admitted with the
complaint of painful and swollen ankles,
stiffness in neck and limb joints, and
paresthesia in distal limbs. He was diagnosed
with limb-girdle muscular dystrophy 20 years
ago, with the symptoms of slowly progressive
weakness in proximal limb muscles, which
started during his early twenties, increased
levels of serum creatinine kinase (CK),
myopathic changes in electromyography, and
dystrophic changes in muscle biopsy. LGMD-
dystroglycanopathy was diagnosed and in
sequence analysis of the genes homozygote
fukutin-related protein gene mutation was
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detected. He was diagnosed with Type-2
Diabetes Mellitus (T2DM) 10 years ago. His
daughter was diagnosed with ankylosing
spondylitis and was using non-steroid anti-
inflammatory medications, besides regular
physiotherapy. Ten years ago, he was
operated due to right femur fracture after a fall
and was unable to walk after a one-year
period of postoperative immobilization.

He was using a wheelchair and his modified
Rankin score was 4. Examination revealed
severe atrophy in the shoulder and pelvic-
girdle muscles. Cervical mobility was painful
and restricted in all directions. Dorsal
kyphosis was increased. There were flexion
contractures in both hip joints and right knee.
Bilateral sacroiliac joints were painful with
palpation. Lumbar motility could not be
evaluated. Right ankle was swollen and warm
with arthralgia. Muscle strength was 2/5 in
proximal and 3/5 in distal muscles in upper
limbs, and 2/5 in both the lower limbs. He had
distal symmetric hypoesthesia in stocking and
glove distribution. He was severely dependent
with Barthel index score as 25.

Serum and urine biochemical tests were
within normal limits except erythrocyte
sedimentation rate (53mm/h), serum C-
reactive protein (1.97 U/dL), creatinine kinase
(459 U/dL), and lactic dehydrogenase (601
U/dL). HLA-B 27 was positive. Sacroiliac
joint magnetic resonance imaging (MRI)
revealed bilateral ankylosis. There was edema
in the right ankle and epin formation in right
calcaneus and syndesmosis in C3-4-5-6
cervical vertebral corpuses in direct X-ray
graphy. Total Z-score in hip was -2.6 in bone
mineral density. Distal symmetrical sensory
polyneuropathy was detected in
electrodiagnostic studies.

He was treated with indomethacine75mg/d,
salazopyrin 2000mg/d, pregabaline 150mg/d
and dalendronate 70mg/w with cholecalciferol
2800IU/w. He was enrolled in a personalized
physiotherapy program. CRP level and
sedimentation rate were decreased 3 months
later. Total Z-score in hips was increased to -
1.6 one year later.
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3. Discussion

We present a patient with limb-girdle
muscular  dystrophy  accompanied by
ankylosing spondylitis, and diabetes mellitus.
LGMD is a heterogeneous group of disorders
characterized by progressive weakness and
atrophy in shoulder and pelvic girdle muscles
with autosomal recessive or autosomal
dominant traits. Clinical and pathological
symptoms might involve the nervous and
gastrointestinal systems as well as the
musculo-skeletal, respiratory and
cardiovascular  systems (1). LGMD-
dystroglycanopathies are a group of rare,
progressive genetic disorders which is
associated with FKRP gene mutations. A wide
spectrum of clinical severity based on the age
of onset, the degree of myogenic atrophy are
reported (2-Kanagawa M). Homozigote gene
mutation in FKRP has been detected in our
patient. He was diagnosed in his 20s’.

Ankylosing spondylitis (AS) is a chronic,
inflammatory  rheumatic  disorder  with
autoimmune nature, which mainly affects
vertebral and sacroiliac joints. Although
inflammatory low back pain is a characteristic
feature, peripheral articular or non-articular
involvement could also be seen. Axial skeletal
involvement leads to progressive deformation
of vertebral colon due to spondylitis,
enthesitis, syndesmophyte, and sacroiliitis (3).
HLA-B27 allele is common in
spondyloarthropathies, particularly in AS (4).
Diagnosis of AS is mainly based on New
York criteria (5). Our patient was diagnosed
with AS due to inflammatory low back pain,
bilateral grade 4 sacroiliitis, HLA-B27 (+),
and family history.

The co-existence of AS with various
neurological symptoms and disorders such as
arachnoiditis, cauda equina syndrome,
multiple sclerosis, and complications due to
spinal stenosis and vertebral fractures has
been reported. Neurological complications
such as cervical myelopathy, radiculopathy,
myopathic features in supraspinatus and
trapezius muscles have been reported in a
study of 24 patients with AS (6). Ozturk et al
reported that patients with AS have more fatty
degeneration and denervation in paraspinal

muscles in sonographic, electrophysiological
and magnetic resonance imaging (7). Type 1
and 2 fiber atrophy was detected besides
small, dispersed, sharp angular fiber changes.
It is concluded that AS patients with dorsal
kyphosis might present with myopathy. In
another study carried out on 30 AS patients,
although, 46.4% of patients with higher levels
of CK had myopathic features in
electrodiagnostic studies, these findings were
not in association with clinical symptoms in
66% of them. Authors have suggested that
muscular symptoms were a consequence of
inflammatory status (8). Recently, two
mechanisms have been proposed in the
muscular atrophy and function loss in patients
with AS; (a) radiculitis with paravertebral
muscle involvement or (b) non-specific,
diffuse muscular involvement. Myopathic
changes in electromyography, and dystrophic
muscle fibre changes in muscle biopsy is
shown in our patient.

Akgul et al have argued that lipodegeneration
in lumbar paravertebral muscles (i.e. m.
erector spina, m. multiphidius and m. psoas)
was secondary to the chronicity and loss of
function in those muscles (9). In a case report
of a patient with fascioscapulohumeral
muscular dystrophy (FSHMD) and AS,
authors reported that FSHMD could be
secondary to immune inflammation in which
the same mechanisms were accused in
etiopathogenesis of AS (10).

Diabetic peripheral neuropathy, particularly
associated with extended hyperglycemia,
usually presents with paresthesia,
hyperalgesia, and autonomic dysfunction. Our
patient was diagnosed with diabetic peripheral
neuropathy with similar symptoms, confirmed
with electrodiagnostic studies. T2DM was the
second most frequent co-morbid disease after
thyroid diseases in Turkish patients with AS,
in accordance with a cohort study, which
reported that prevalence of T2DM and its
related complications were highly frequent
among Asian AS patients (11-14). Routine
screening for the presence of DM should be a
part of evaluation of these patients during the
follow up period for early detection of this
comorbidity (12). In addition, several other
reports emphasize the co-incidence of various

277



Ankylosing Spondylitis Case

muscular diseases with polyneuropathies. It
has been reported that mild peripheral
neuropathy could be seen in patients with
muscular or myotonic dystrophy due to the
genetic defect in peripheral myelin protein
(14, 15). Chan et al have reported axonal
sensorimotor polyneuropathy in a 10-year-old
girl with LGMD, who had elevated CK and
laminin-2 deficiency with dystrophic changes
in muscle biopsy (15).

Osteoporosis, characterized with decreased
bone mineral density and destruction of
microarchitecture of bone structure, is usually
related with advanced age; however,
immobilization, a decrease of load on bones
due to muscle weakness, and other secondary
etiologies could amend osteoporosis to earlier
ages. Steroids used for muscular dystrophies
significantly increase the risk together with
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2019 yih aralik ayinda baglayan Covid 19 enfeksiyonu, diinya genelindeki yayginlig, akut ve kronik dénem etkileri, artmis mor-
biditevemortalitesi nedeniyle giiniimiizde de 6nemini korumaktadir. Seyri sirasinda klinikte en sik gozlenen elektrolit bozuklugu
olarak hiponatremi dikkat ¢ekmektedir. Literatiirde hiponatremininCovid 19 enfeksiyonunda kétii prognostik sonuglarla iliskisi
tartigilmaktadir. Biz de klinigimizde Covid 19 enfeksiyonu sonrasi erken dénemde sikayetleri devam eden, yapilan tetkiklerinde
hiponatremi saptanan, adrenal yetmezlik ve hipofizermakroadenom tanisina ulagilan bir olguyu sunmak istedik. Bu olguyla bir-
likte Covid 19 ve hiponatremi iligkisi de tartisilmaya ¢aligilacaktir.
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Abstract

Covid 19 infection, whichstarted in December 2019, maintainsitsimportancetodayduetoitsworldwideprevalence, acuteandchro-
niceffects, increasedmorbidityandmortality. Duringitscourse, hyponatremia is themostcommonelectrolytedisorderobserved in
theclinic. Therelationshipbetweenhyponatremiaandpoorprognosticoutcomes in Covid 19 infection is discussed in theliterature.
Wepresent a case in theclinic, in thecase of Covid 19, whoseclinicalexaminationsarestillongoingandhyponatremiamacroadeno-
mawasdiagnosed in theexaminations. Withthiscase, therelationshipbetweenCovid 19 andhyponatremiawillalso be discussed.
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Post Covid-19 Hiponatremi Olgusu

1. Giris

Aralik 2019°da Cin’in Wuhan sehrinde
baslayan, Mart 2020°de Diinya Saglik Orgiitii
(DSO) tarafindan pandemi olarak kabul edilen
Covid 19 hastaligt SARS-COV2 tarafindan
olusmaktadir. Klinigi asemptomatikten, agir
solunum yetmezligi sendromuna kadar genis
bir spektrumda goriilmektedir (1,2). Covid 19
hastaliginda; bas agrisi, bogaz agrisi, karmn
agris1, eklem agrilari, ates, Oksiiriik, nefes
darligi, bulanti, kusma, ishal, tat ve koku
kayb1 gibi ¢ok farkli semptomlar goriilebilir.
Hastaligin akut enfeksiyonu uzayabilmekte ve
post covid donemi denilen uzamis bir etkiden
bahsedilmektedir. Covid 19 enfeksiyonu
sonras1 semptom ve bulgularin on iki haftadan
daha uzun siirmesi ve bu durumu agiklayacak
bagka nedenlerin dislanmasi halinde post
covid sendromu tanist konulmaktadir (3). 50
yas iizerinde, agir Covid 19 enfeksiyonu olan
kisilerde goriilme ihtimali yiiksek olan bu
sendromun; yetersiz antikor yaniti, uzamis
etki, persistan inflamatuar yanit nedenli
gelisebildigi  diistiniilmektedir  (4). Bu
donemde yorgunluk, nefes darligi, kas ve
eklem agrilann ve uyku bozukluklar sik
gorillen yakinmalardir (5). Covid 19
enfeksiyonunun akut déneminde hiponatremi
sik goriilen elektrolit bozukluklarindandir.
Gerek tam1 aninda gerekse tedavi siirecinde
hiponatremi goriilebilmektedir (6).
Inflamasyonun ciddiyetinde, Interlokin-6(IL-
6) artisinda, solunum  yetmezliginin
gelismesinde ve yogun bakima gidiste
hiponatreminin erken dénem bir belirte¢ olup
olmadig1 tartisilmaktadir (7). Bu olgu
sunumunda, Covid 19 enfeksiyonu sonrasi
semptomlar1 tam olarak gegmemis bir hastada
gelisen ani baslangichh bulanti, kusma ve
hiponatremi ayirici tanisi degerlendirilmistir.
Hastanin laboratuvar tetkikleri ilk basta
uygunsuz antiditiretik hormon (ADH) salinimi
olarak  yorumlanmig, sonrasinda ayrici
tanisinda  adrenal bez degerlendirilmis,
adrenal yetmezlik ve hipofizer makroadenom
tanisina ulasilmistir. Bu yazi; literatiirde post
covid erken donemde  hiponatreminin
tartisildigi ilk olgu sunumudur.

2. Olgu Sunumu

63 yasinda erkek hasta, 1 haftadir devam
eden bulanti ve kusma sikayetiyle basvurdu.
Bulantisinin giinde 3-4 kez, yediklerini igerir
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tarzda oldugu, istahsizlik ve yorgunlukla
birlikte seyrettigi 6grenildi. Ozgegmisinde
hipotiroidi ve hipertansiyon tanilar1 mevcuttu.
Bagvurusundan 1 ay once Covid 19
enfeksiyonu nedeniyle hastaneye yatig oykiisii
vardi. Taburcu olduktan sonra kas agris1 ve
halsizlik  yakimmalarmin  devam  ettigi
Ogrenildi. Acil servise bagvurdugunda kan
basinci:134/74mmHg, nabiz:65atim/dk,
solunum sayisi: 20/dk Sp0O2:98 idi. Fizik
muayanesinde; genel durum orta, bilinci agik
olup uykuya meyilli, deri turgor tonusu
azalmis ve mukozalar kuruydu. Siddetli
hiponatremi ile saptanan hastanin norolojik

muayenesi detayli degerlendirilmis olup
bilincin uykuya meyilli olmasi disinda
patoloji saptanmadi. Diger sistem

muayenelerinde de patoloji saptanmadi. ilk
bagvuru tetkiklerinde hemoglobin:12,2 gr/dl,
beyaz kiire sayisi: 4310 /ul absolii nétrofil
sayisi(ANS):2530  /ul, absolii  lenfosit
sayisi(ALS): 1310 /ul, platelet: 203000 /ul,
glukoz: 163 mg/dl, sodyum:115 meq/l,
potasyum: 3,59 meq/l, kalsiyum:8,06 meq/I,
albumin:3,64 g/dl , kreatin:0,57 mg /dl, kan

iire azotu: 4,6mg /dl,
aspartataminotransferaz(AST):23 wl,
alaninamiotransferaz (ALT):10u/1,
gamaglutamiltransferaz (GGT):12u/1,
laktatdehidrogenaz (LDH):166u/1,

alkalenfosfotaz(ALP):39u/l, c-reaktif protein
(CRP):7,9 mg /1 olarak goriildii. Tam idrar
tetkikinde pH:6 dansite:1014, protein: negatif,
glukoz: negatif, keton: +1, bilirubin:negatif,
wbc<1, rbc:2, spot idrar sodyum:87 mEq/L,
serum osmolalitesi 240mOsm/kg olarak
saptandi. Idrar osmolalitesi teknik
nedenlerden  bakilamadi.  Hastanin  ilk
degerlendirmesinin  ardindan  hipovolemik
hiponatremi  diisiiniilerek I¢  Hastaliklar1
servisine yatis1 verildi. Indapamid tedavisi
kesildi. Oncelikle hastaya sodyum agig
hesaplanarak 100cc/saatten izotonik sodyum
kloriir inflizyonu baslandi. Yakin
hemodinamik takip ve Na takibi yapild.
Dehidratasyonu diizelen, bulanti ve kusmasi
kesilen hasta 6volemik haldeyken spot idrar
sodyumu: 45mEq/L olarak serum osmolalitesi
250mOsm/kg olarak sonuglandi. Bu siirecte
uygunsuz ADH  salimmi  6n  planda
diistiniildiigiinden giinliik sivi alim  kisith
takip edilip, oral tuz tedavisi baglandi.
Uygunsuz ADH klinigini agiklayabilecek
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diger nedenler degerlendirildi. Hastanin Covid

enfeksiyonunu yakin donemde gegirmis
olmasi; halsizlik, istahsizlik sikayetleri,
eklenen bulanti ve kusma yakinmasi

nedeniyle bazal kortizolii ¢aligildi. Sabah
08:00 kortizolii: 9,3 ug / dL, tekrarn 2 giin
sonra 9,63 ug /dL olarak olgtldii
ACTH:26,5pg/mLve ACTH wuyar1 testi
planlandi. Eg zamanli kranial ve hipofizer
goriintiileme istendi. ACTH uyarisina cevap
yetersiz olarak saptandi. Hipofiz MR’da
sellay1 sag lateral kismi haricinde tama yakin
dolduran, suprasellar sisterne kadar uzanan 2x
1,7 cm boyutta makroadenom tespit edildi.
Hipofizde saptanan kitle ile iliskili istenen
hormon tetkikleri diisiik kortizol diizeyi
disinda normal smirlarda saptandi. Hasta
endokrinoloji ve beyin cerrahisi boliimlerine
yonlendirildi. Hastanin operasyonuna karar
verildi.

3. Tartisma ve Sonug

Hiponatremi, yatan hastalarda en sik
karsilasilan elektrolit bozuklugudur. Klinik
belirtileri  biiyiikk 0l¢iide gelisme hizina
baghdir ve akut, semptomatik hiponatremi
ciddi bir klinik durumdur. Patogenezindeki
temel mekanizmalardan birinin ADH’m non
ozmotik ve uygunsuz salgilanmasi oldugu
saptanmistir  (8). Olgumuzun; Covid 19
enfeksiyonu sonrasi birinci ayinda halsizlik ve
kas agris1 yakinmalar1 siirerken bulanti ve
kusma sikayeti baglamis ve yapilan
tetkiklerinde hiponatremi tespit edilmistir.
Hastanin baslangic verileri uygunsuz ADH
sendromuna  bagli  hiponatremi  olarak
degerlendirilmistir. Ayiric1 tanisinda adrenal
ve tiroid bezi degerlendirilen olguda adrenal
yetmezlik ile uyumlu sonuglara ulasilmustir.
Literatiirde Covid 19 hastalarinin %12-30
arasinda degisen oranda hiponatremi varligi
bildirilmistir (9). Bu olgulardaki hiponatremi
gelisiminde; sivi elektrolit kaybi, renal hasar,
oral tuz alimindaki yetersizlik ve uygunsuz
ADH sendromu 6nemli nedenler arasindadir.
Covid- 19 enfeksiyonunun akut doneminde
gelisen uygunsuz ADH sendromunda; viral
enfeksiyonun kendisi, inflamasyon, IL-6 ve
diger  inflamatuar  sitokinlerin  artmis
sekresyonunun etkisinin olabilecegi
diistintilmiistiir (6). IL-6; direk olarak serum
osmolalitesinden bagimsiz olarak ADH

salinimin1  uyarabildigi gibi inflamatuar
siirecte  alveolar  bazal = membrandaki
hasarlanma ile hipoksik pulmoner
vazokonstriiksiyonu tetikleyerek ADH

diizeyini artabilir (10). Literatiirde ilk olarak
Ho ve arkadaslari, yeni baglayan nobetlerle
kendini gosteren uygunsuz ADH salimimu ile
iligkili hiponatremi ve COVID-19 vakasin

bildirdikten = sonra  benzer  birlikteligin
tartisildig: farkli olgu oOrnekleri sunulmustur
(10,11). Hiponatremi, COVID-19

enfeksiyonunda en sik goriilen elektrolit
bozuklugu oldugu gibi kotii prognostik faktor
olarak da tartisilmaktadir. Ozellikle hastane
yatist olan ve yogun bakim ihtiyaci gelisen
hastalarda  hiponatreminin mortalite igin
bagimsiz bir risk faktorii oldugu bildirilmistir
(12). Berni ve ark.’lar1 ¢aligmalarinda sodyum
diizeyindeki  diisiisin  IL-6  diizeyindeki
artistan Once gosterilebilecegini ve bunun
respiratuar performasin gostergesi olarak da
kullanabilecegini belirtmiglerdir. Bu durum
ayni zamanda antisitokin tedavinin
zamanlamas1 konusunda da yol gosterici
olabilmesi ag¢isindan 6nemlidir (7). Olgumuz
Covid 19 enfeksiyonunu hastanede yatirilarak
ve orta siddette Covid 19 pndmonisi ile
gecirmistir. Hastaneden ciktiktan sonra da

istahsizlik,  bulanti  ve  konstitiisyonel
yakinmalar1 devam etmis sonrasinda da
bulanti, kusma ve takip eden donemde

hiponatremi saptanmustir. Hastane c¢ikis
verilerinde de sodyum diizeyi normalin alt
sinirinda  goriilmektedir. Merino ve ark.’lari
59 yasinda kuru Oksiiriik, nefes darligi, karin
agrisi, bulant1 ve bas agrisi ile bagvuran Covid
19 tamis1 almis ve akut enfeksiyon tedavisi
stiren bir olguda, hiponatremi,
hipokortizolizm ve hipofizer makroadenom
saptamustir  (13). Hasta takibi slirerken
uygunsuz ADH salinimina neden olabilecek
durumlar es zamanli arastirildiginda bazal
kortizol degeri diisiik saptandi uyar testlerine
yanit alinamadi, adrenal yetmezlik ve hipofiz
goriintiilemesi  sonucunda da  hipofizer
makroadenom tespit edilmistir. Klinikte
hiponatremi etyolojisini arastirdigimiz tiim
hastalar adrenal yetmezlik acisindan da
incelenmelidir. Bu olguda hastanin uzamis
bulanti, kusmalar1 olusu ve hiponatreminin
diizelmesine ragmen yakinmalarinin tamamen
gegmemesi ve bazal kortizol degerinin diisiik
olusu adrenal yetmezlik agisindan uyar testi

281



Post Covid-19 Hiponatremi Olgusu

yapilmasini gerektirdi. SARS-COV-2
enfeksiyonu sirasinda  ACE-2  reseptorii
bulunan her organ ve sistemde etkilenme
olabilir, nitekim adrenal bezde hasarlanma ve
buna baghh adrenal yetmezlik vakalar
bildirilmistir. Hipotalamik hipofizer aksta da
fonksiyonel bozukluk gelisebilir (14). Burada
hem direkt sitopatik etki hem de viral
antikorlarm  ACTH  iizerine baskilayict
etkisine bagli kortizol yetersizligi gelisebilir.
Hashim ve ark.’lar1 olgu sunumlarinda bulanti
yakinmasi ile bagvuran, Covid 19 tanisi alan
ve takipte adrenal yetmezlik tespit ettikleri 51
yasindaki kadin hastayi tartigsmstir (15). Leow
ve ark.’larmin yaptiklar1 bir ¢alismada da
SARS enfeksiyonu sonrasi 3. ayda calisma
grubundaki hastalarin  yaklasik yarisinda
hipokortizolizm tespit ettiklerini ve bu
durumun geri doniistimlii hipofizit veya direkt
olarak  hipotalamik  etki ile  iliskili
olabilecegini vurgulamiglardir (16). Cin saglik
bakanlig1 tarafindan yapilan bir bagka klinik
calismada ise ciddi Covid-19 enfeksiyonu

gecirenlerde ACTH degisikligi vurgulanmistir
17).

Olgumuzda her ne kadar adrenal yetmezlik
etyolojisinde hipofizer makroadenom tespit
edilmis olsa da hiponatreminin gelismesinde
ve hastanin semptomatik olusunda yakin
donemde orta- agir gecirdigi Covid 19
enfeksiyon siirecinin steroid dekompansasyon
stirecine etkisi olabilecegini diigiinmekteyiz.
Gerek enfeksiyon siirecinde gerek ise post
Covid-19  donemde adrenal bez ve
hipotalamik hipofizer aks ile iliskili sorunlarla

karsilagilabilecegi unutulmamalidir.
Deneyimlerimiz bize; Covid 19
enfeksiyonunu semptomatik, orta-agir

pnomoni ile atlatmis, steroid kullanimi ve
hastane yatist olan hastalarin post covid
polikliniklerde diger sistemik muayenelerinin
yaninda sivi elektrolit bozukluklar1 agisindan
da degerlendirilmesini ve  gelisebilecek
sorunlar agisindan  dikkatli olunmasinin
gerekli olabilecegini diisiindiirmektedir.
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Tim diinyada yash popiilasyonun artmasina bagli olarak gonartroz gibi dejeneratif eklem hastaliklar1 6nemli bir toplum saghig
problemi haline gelmistir. Bu hastaligin son basamak tedavi metodu diz artroplasti ameliyatidir. Femur boyun kiriklar1 bu ame-
liyatlarin nadir goriilen ve geg teshis edilen komplikasyonlarindan biridir. Hastalarin baslica sikéyetleri, uzamis ameliyat sonrasi
agr1 ve ytriime zorlugudur. Erken tani koyulmas: durumunda vida ile kirik sabitlenerek kemik deplasmani 6nlenebilir. Fakat, bu
hastalar siklikla ge¢ tan1 alirlar ve kalga artroplastisi ameliyati ile tedavi edilirler. Erken tanida en etkili yontem kal¢a ekleminin
manyetik rezonans goriintiillemesidir. Bu olgu sunumunda total diz artroplasti ameliyat1 sonrasi ipsilateralfemur boyun kirigt
gelisen hasta tartigilmigtr.

Anahtar Kelimeler: Femur boyunkiriklars; total dizartroplastisi; ameliyatsonrasikomplikasyonlar; kronikagr

Abstract

Degenerative joint diseases such as gonarthrosis have become an important public health problem due to the increase in the elderly
population all over the world. The last step treatment method of this disease is knee arthroplasty surgery. Femoral neck fractures
are one of the rare and late diagnosed complications of these surgeries. The main complaints of the patients are prolonged posto-
perative pain and difficulty in walking. In case of early diagnosis, bone displacement can be prevented by fixing the fracture with
screws. However, these patients are often diagnosed late and are treated with hip arthroplasty surgery. The most effective method
in early diagnosis is magnetic resonance imaging of the hip joint. In this case report, a patient who developed an ipsilateral collum
femoris fracture after total knee arthroplasty surgery is discussed.

Keywords: Femoralneckfractures; total kneearthroplasty; postoperativecomplications; chronicpain
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1. Giris

Gonartroz ileri yaslarda oldukca sik goriilen
morbidite  sebeplerinden olup, ileri evre
gonartrozda cerrahi tedavi segenekleri giindeme
gelmektedir. Bu amagla yapilan total diz
artroplasti ameliyatlarinin sonuglar1 olduke¢a yiiz
giildiiriiciidiir. Bununla birlikte bu ameliyatlarin
enfeksiyon, tromboemboli, refleks sempatik
distrofi, periprostetik kirik, aseptik gevseme gibi
komplikasyonlar1 olabilmektedir (1). Ameliyat
sonrast zamanla azalmayan agr1  olmasi
durumunda, ameliyat bolgesi ile alakali olarak,
enfeksiyon, aseptik gevseme gibi durumlar
oncelikle aragtirilmali ayrica da yansiyan agrilar
akilda tutulmalidir. Diz artroplati ameliyat1 ile
iligkili femur boyun kirig1 olduk¢a nadir goriilen
komplikasyonlardan olup ameliyat sonrasi
uzamis kasik ve inguinal bolge agrist ile kendini
gosterir (2). Bu olgu sunumunda diz artroplasti
ameliyat1 sonrasi gecikmis tani alan ve ameliyat
komplikasyonu olarak femur boyun kirig1 gelisen
hasta tartigilmgtir.

2. Olgu sunumu

80 yasinda erkek hasta sag total diz artroplastisi
sonrasi baslayip devam eden ayni taraf uyluk
agrist ve ekstremite iizerine basamama sikayeti
ile bagvurdu. Ameliyat sonras1 déonemde hasta
koltuk degnegi ile yiiriimek zorunda kaldigini,
hi¢bir sekilde yardimsiz yiirliyemedigini ifade
etti. Hastanin Oykiisiinden uzamis agrilarinin
cerrahi igleme bagli normal ameliyat sonras1 agri
etiyolojisini aragtirmak {izere baska hastaneye
basvuran hastanin pelvis bilgisayarli tomografi
(BT)  tetkikinde sag kalgca  ekleminde
deformasyon disinda patolojik bulgu
saptanmamis ve 3. basmak saglik merkezine sevk
edilmis. Ameliyat sonrasi 18. ayda tarafimiza
basvuran hastanin ameliyattan sonra diizelmeyen
agrismin ve yiriime gii¢liigiiniin oldugu, son 6
aydir yiirimesinin 1iyice zorlastigi Ogrenildi.
Hastanin ameliyati takip eden ikinci giinde koltuk
degnegi yardimi ile mobilize edildigi yiirlirken
tam agrilik vermesine izin verildigi 6grenildi.
Fakat hastanin ameliyat sonrast donemde koltuk
degnegi yardimi  olmadan ve sag alt
ekstremitesine tam agirlik vererek yiiriiyemedigi,
son aylarda koltuk degnegi yardimina ragmen
yirimesinin iyice agrili ve zorlu oldugu
Ogrenildi. Hastanin bilinen steroid kullanim
Oykiisii yoktu. Romatolojik yonden

degerlendirilen hastada romatizmal hastalik
saptanmadi. Fizik muayenesinde diz eklem
hareket acikliginin normal ve hareketlerin hafif
agrili oldugu, kalca eklemi hareketlerinin agri
nedeniyle kisith oldugu tespit edildi. Hastanin
ameliyat Oncesi radyolojik  goriintiilerinin
incelenmesinde, varus deformitesinin eslik ettigi
gonartroz goriildii. Bununla birlikte ameliyat
Oncesi doneme ait uygun aks grafisi olmadig igin
saglikli bir sekilde varus derecesi Olgiimii
yapilamadi. Diz artroplasti ameliyati sonras1 18.
ayda hastanemizde c¢ekilmis olan AP diz
grafisinde ise protezi ile alakali sorun olmadig1
(Sekil 1), pelvis on arka grafisinde ise femur
basinin izlenmedigi ve asetabulum
superolateralinin deforme oldugu goriildi (Sekil
2). Rutin kan tetkiklerinde Alkalen fosfataz 60

U/L  (43-115) CRP: 890 mg/L (0-5)
Sedimentasyon 15 mm/h (0-15), RF: 10.73
tirbidimetrik  (0-14) olarak saptandi. Kalga

eklemi manyetik rezonans goriintilleme (MRG)
tetkikinde femur basinin fragmante halde oldugu,
asetabulumun i¢inde yumusak doku varlifi,
femur boynunun basist ile asetabulum
superolateralinin deforme oldugu goriildi (Sekil
3). Hastanin bagvuru sirasinda  getirdigi
tetkiklerin  incelenmesi  sonucunda  baska
merkezde ameliyatin1 takiben 7. ayda g¢ekilmis
olan AP lomber grafisinde sag femur basinin
skleroze oldugu gorildii (Sekil 4). Diz artroplasti
ameliyatin1 takip eden 18. ayda hasta tam1 ve
tedavi amact ile ameliyata alindi. Ameliyat
sirasinda, kalga ekleminde efiizyon oldugu, femur
basmin ayr1 ve kiigiik bir parca olarak kaldigi
(Sekil 5), femur boyun basisina bagli olarak
asetabulum superolateralinin yeniden sekillendigi
goriildii  (neoasetabulum) (Sekil 6). Bununla
birlikte femur basi ve femur boynunda timor
veya enfeksiyon goriintiisii olmadigi goriildii.
Parsiyel kalca artroplastisi yapilmasi planlanan
hastanin asetabulumundaki deformasyon
sebebiyle bu islemi yapilamadi. Kirillmis ve ayri
parga olarak kalan femur basinin greft kullanim
i¢in uygun oldugu goézlendi. Serbest olan femur
bas1  sekillendirildikten sonra  asetabulum
superolateraline  greft olarak yerlestirilerek
vidalar ile sabitlendi. Daha sonra femoral
komponent hazirlik asamasina gecildi. Bu sirada
trokanterik ayrilma meydana geldi. Femoral
komponent yerlestirilip kalca eklemi rediikte
edildikten sonra ayrilan trokanter major kablolar
ile sabitlendi. (Sekil7).
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Sekil 2. Pelvis 6n arka grafisinde sag femur basinin izlenmedigi ve asetabulumun superolateralinin ayni1 zamanda femur
boynunun deforme oldugu goriiliiyor.

Sekil 3. Cekilmis olan koronal MRG kesitinde femur baginin fragmante halde oldugu, asetabulumun iginde yumusak doku
varligi, femur boynunun basisi ile asetabulum superolateralinin deforme oldugu goriiliiyor.
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»

Sekil 4. Merkezimize bagvurmadan 7 ay dnce ¢ekilmis olan AP lomber grafinin gériintiileme alanina giren sag femur basinda
belirgin skleroz goriiliiyor.

Sekil 5. Ameliyat sirasinda femur basinin kalga eklemi iginde serbest ve atrofiye ugramis halde oldugu goriildii.

Gergek asetabql"tll’ﬁ‘:_
-

|

Neoasetabulum .

by

Sekil 6. Asetabulum superolateralinin femur boynunun basisina bagli olarak deforme oldugu ve yeniden sekillendigi goriildii.
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Sekil 7. Serbest olan femur basi greft olarak kullanilarak hastaya total kalga artroplasti ameliyati1 yapildi.

3. Tartisma ve sonu¢

Femur boyun stres kiriklari, normal kemik
fizyolojisine sahip olan bireylerde tekrarlayan
yorucu aktiviteler sonucu veya osteoporotik
bireylerde normal fizyolojik yiliklenmeler
sonucunda meydana gelebilir. Bu durumlarda
kemigin tamir mekanizmalar1 mikrokiriklar
tamir etmekte yetersiz kalir ve zamanla tam kirik
meydana gelir (2,3).

Diz artroplasti ameliyatin1 takip eden donemde
goriilebilen femur boyun stres kiriklart bu
ameliyatlarin olduk¢a nadir ve ge¢ tami alan
komplikasyonlarindandir. Femur boynu
haricinde, pubik ramus, tibia, fibula ve femur
proksimalinde de bu tarz stres kiriklar1 goriilebilir
(4-8). Bu tarz kiriklarin olusum mekanizmasi tam
olarak bilinmese de altta yatan immobilite iligkili
osteoporoz ve diz artroplasti  ameliyati
sonrasinda, alt ekstremite aksinin degismesinin
etkili oldugu kabul edilmektedir. Bu sekilde
proksimal femur korteksinde yogunlasan gerilme
ve kompresif kuvvetleri, yetmezlik kirigina yol
acabilir (8,9). Varus deformitesinin belirgin
oldugu, ileri gonartrozu olan hastalarda ameliyat
sonrast donemde yiik aksinin degismesi sonucu,
distraksiyon kuvvetleri femur boynunun superior
korteksinde yogunlasir ve bu bdlgede varus
yiiklenmesine neden olur. Tekrarlayici varus
yiiklenmeleri ise stres / yetmezlik kirigina sebep
olur. Bizim hastamzin ameliyat Oncesi diz
grafisinde de varus deformitesinin olmasi dikkat
¢ekicidir. Diz protezi ameliyatlari oncesinde ve

sonrasinda uygun aks grafilerinin ¢ekilerek varus
derecesinin ve sonrasinda elde edilen diizeltme
derecesinin tespit edilmesi bu tarz
komplikasyonlarin 6nlenmesi agisindan 6nemli
olabilir. Bizim hastamizda ameliyat Oncesi ve
sonrasina ait aks grafilerinin olmamasi sebebiyle
diz varus derecinde elde edilen diizelme miktari
tespit edilememistir. Bunun haricinde romatoid

artrit, steroid kullanimi, menteseli protez
kullanimi da risk faktorleri arasinda kabul
edilmektedir (9).

Hastalarin ge¢ tam1 almasimin sebebi, heniiz
instabilite gelismemis ve deplase olmamus kirigt
bagl kasik ve uyluk agrisinin, uzamis ameliyat
sonras1t agri olarak yorumlanmasi ve hastalarin
ameliyat sonrast donem ile alakali travma
Oykiisiiniin olmamasidir (8-10). Stres kirig1 tanist
bu sebeple ge¢ koyulmakta (ortalama 9 ay) bazen
bu siire 33 aya kadar uzayabilmektedir (9). Bizim
olgumuza oldugu gibi, ameliyat1 takip eden erken
donemde femur proksimaline yonelik g¢ekilmis
olan AP pelvis grafilerinde kirik hatti
goriilemeyebilir.  Stipheli durumlarda kemik
sintigrafisi taniyr dogrulamada yardimei olur.
Bununla birlikte bazi olgular1 teshis etmekte
kemik sintigrafisi yetersiz kalabilmekte, erken
taniy1 koymada en hassas yontemin MRG oldugu
bildirilmektedir (11,12). Bizim olgumuzda da
MRG ile tam1 dogrulandi. Fakat MRG ¢ekilme
sebebi kirik tanmisimi dogrulamaktan ziyade o6n
arka grafide asetabulum ve femur basinda
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goriilen  deforme  goriintliniin  enfeksiyon,
romatizmal hastalik veya tlimoral bir olusumla
alakali olup olmadigini degerlendirmek igindi.
MRG  goriintiileri, belirtilen  degisikliklerin
enfeksiyon veya tiimor ile alakali olmayip
travmaya sekonder oldugunu diisiindiirdi.
Hastaya tani1 ve tedavi amaci ile cerrahi girisim
uygulandi. Ameliyat i¢i goriintiilerde kemik
kalitesinin iyi oldugu, kitle, enfeksiyon bulgusu
veya sinovial inflamasyon bulgusu olmadigi ve
femur boynunun asetabuluma kronik basist
sonrasi neoasetabulum gelistigi goriildii. Bizim
hastamizin ilging tarafi ameliyat sonrasi donemde
fiziksel aktivitesinin devamh diisiik diizeyde
kalmas1 ve devamli olarak koltuk degnegi
kullanmasi1 idi. Hastamizin bildirdigi travma
Oykiisii de yoktu. Hastanin tibbi Oykiisiinden diz
ameliyatt1 Oncesi desteksiz yliriidigii, ameliyat
Oncesine ait travma dykiisiiniin ve kasik agrisinin
olmadigi &grenildi. Her ne kadar varus
deformitesindeki diizeltmeye bagli olarak femur
boynunda stresin arttigi bilinse de, hastanin
koltuk degnegini birakmadan mobilize olmasi bu
stresin fazla olmadigimi diisiinmemize sebep
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KoronavirisHastaligi’nin (COVID-19) Toraks Bilgisayarh
Tomografi Bulgularina Genel Bakig

An Overview of the Chest Computed Tomography Manifestationsfor Coronavirus Disease(COVID-19)
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Eskisehir, Tirkiye

Koronaviriis hastaligi (COVID-19) Aralik 2019 tarihinde Cin’'in Wuhan kentinde ilk vakanin ¢ikmasinin ardindan hizla kitalar
arasinda yayilarak pandemi haline gelmis ve ciddi bir halk saglig: aciline neden olmustur. Hastaligin standart tani1 yontemi ola-
rak reversetranscriptionpolymerasechainreaction (RT-PCR) testi kullanilmasina ragmen, duyarhliginin degiskenlik gostermesi
nedeniyle Toraks Bilgisayarli Tomografi (BT) tanida 6nemli bir yer edinmistir. Bu derlemeyle COVID-19 pnémonisinin tipik ve
atipikToraks BT bulgularini kendi klinigimizden 6rneklerle tanimlamayi ve bdylece daha hizli ve dogru tan1 koymak adina radyo-
loji deneyimini arttirmay amagladik.

Anahtar Kelimeler: COVID-19; koronaviriis; toraks bilgisayarli tomografi

Abstract

Coronavirusdisease (COVID-19) rapidlyspreadaroundtheworldafterthefirstcasedetected in Wuhan, China, in December 2019
andcaused a seriouspublichealthemergency. Althoughthereversetranscriptionpolymerasechainreaction (RT-PCR) is thestandard-
diagnosticmethod of thedisease, ChestComputedTomography (CT) has gained an important role in thediagnosisdueto RT-PCR
assay has variablesensitivity. Inthisreview, weaimedtodescribethetypicalandatypicalChest CT manifestations of COVID-19 pneu-
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COVID-19’ un Toraks Goriintiilleme Bulgular:

1. Giris

Koronaviriis hastaligt (COVID-19), severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) viriisiiniin neden oldugu hizla
yayillan bir enfeksiyondur. Aralik 2019
tarihinde Cin' in Wuhan kentinde ilk vakanin
cikmasinin ardindan hizla kitalar arasinda
yayilarak pandemi haline gelmis ve ciddi bir
halk saglig1 aciline neden olmustur (1). Diinya
Saglk Orgiitiiniin verilerine gore 22 Kasim
2020 tarihine kadar toplam 57.882.183 vaka
bildirilmis olup hastalik nedeniyle 1.377.395
O0lim  saptanmustir  (2). SARS-CoV-2
enfeksiyonunun klinik bulgulari;
asemptomatik hastalik ile ates, oksiiriik, nefes

darligi, miyalji gibi st solunum yolu
enfeksiyonu bulgularindan organ
yetmezliginin  eslik  ettigi ve  Oliimle

sonuclanabilen agir viral pndmonilere varan
genis bir aralikta tanimlanmaktadir.

COVID-19 tanisinda referans tani testi
viriisiin niikleid asidini saptayan RT-PCR
(reverse transcription polymerase chain
reaction)’ dir. Literatirde RT-PCR igin
orneklerin nasofaringeal-orofaringeal aspirat,
bronkoalveolar lavaj (BAL) ve balgam
orneklerinden elde edildigi bildirilmistir.
Wang ve arkadaglarinin 205 hastadan olugan
bir calismasinda RT-PCR testinin pozitiflik
oranlar1 nazal aspirat, faringeal aspirat, BAL
ve balgam oOrnekleri igin sirasiyla; 63%, 32%,
93% ve 72% olarak bildirilmistir (3). Buna
ragmen kolay ve hizli erigsimi nedeniyle kendi
klinigimizde oldugu gibi genel olarak tanida

kombine  nazal-faringeal (nazofaringeal)
aspirat  tercih  edilmektedir. ~ RT-PCR
sonucunun  alinan  numunenin  Kkalitesi,

saklama kosullari, viral replikasyon hizindan
yiiksek oranda etkilenmesi nedeniyle tani
koymada testin sensitivitesi diigmektedir (4).
Bu durum, acil serviste ve COVID-19
polikliniklerinde SARS-CoV-2 enfeksiyonu
siiphesi bulunan olgularin hizli ve dogru
yonetiminde Toraks Bilgisayarli Tomografi
(BT) kullaniminin 6nemini arttirmaktadir.

COVID-19 pnoémonisi i¢in tipik olarak
tanimlanan tomografi bulgular1 olmakla
beraber ayirici tanida organize pndémoni ve
diger viral enfeksiyonlar genis bir spektrumu
olusturmaktadir. Ayrica COVID-19

pnomonisinde Toraks BT' nin yiiksek
sensitivitesine ragmen spesifitesinin oldukca
diisiik oldugu bilinmektedir (1,5). Ancak hizl
sonu¢ vermesi, kolay erisim ve tani koyma
duyarliliginin yiiksek olmasi nedeniyle Toraks
BT COVID-19 hastalarinin triajinda 6nemli
bir yer edinmistir (6).

Cin' de 1014 hasta iizerinde gerceklestirilen
bir ¢aligmada Toraks BT' nin sensitivitesi %97
olarak belirtilmistir (7). Bununla birlikte,
Europian Society of Radiology (ESR) ve
Europian Society of Thoracic Imaging (ESTI)
yalnizca dispne, saturasyon diisikligi gibi
semptomatik olgularda veya komplikasyon
siphesinde  Toraks BT  tetkiki ile
degerlendirmeyi 6nermektedir (8). 1lk tercih
edilecek tetkik kontrastsiz Toraks BT’dir.
Ancak pulmoner tromboemboli (PTE) gibi
komplikasyon siiphesi varliginda intravenoz
kontrast madde enjeksiyonu gerekmektedir.

COVID-19 pnomonisi tanisinda akciger
grafisi ve ultrasonografi (USG)' nin yeri
smirlidir ve ilk goriintilleme yontemi olarak
onerilmemektedir. Toraks BT' de COVID-19
pnomonisi agisindan en sik saptanan bulgu
buzlu cam opasitesi (BCO) oldugundan tanida
grafi ve ultrasonografinin sensitivitesi oldukca
azalmaktadir.  Ozellikle  yogun  bakim
servislerinde plevral efiizyon, pndmotoraksin
tam1  ve takibinde, entiilbe ve immobil
hastalarin radyolojik izleminde direkT grafi
ve USG incelemeleri 6n plana ¢ikabilir (8).

SARS-CoV-2'nin zarfli, tek sarmalli bir RNA
virlisii oldugu bilinmektedir ve kalp, bobrek
ve akciger gibi pek ¢ok organda daha dnceden
tanimlanmis anjiotensin doniistiiriicii enzim-2

(ACE-2) reseptoriinii hedef aldig1
gosterilmistir. Akciger epitel hiicrelerinde
yiiksek oranda eksprese edilen ACE-2

reseptorii pulmoner tutulum ve parankimal
degisikliklerden sorumlu tutulmaktadir (5).

Bilateral, periferal yerlesimli multifokal buzlu
cam opasiteleri COVID-19 pndmonisinin
kardinal goriintiileme bulgusudur. Kaldirim
tag1 goOriiniimii, konsolidasyon ve retikiiler
patern literatirde COVID-19 pndmonisi
acisindan tanimlanan diger tipik bulgulardir.
Bununla birlikte COVID-19 hastalarinda daha
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az siklikla bildirilen mediastinal lenf nodu,
tomurcuklanmis dal paterni, plevral efiizyon
gibi atipik bulgular mevcuttur (5,9,10). Bai ve
arkadaslarinin bir ¢alismasinda BCO, periferal
dagilim ve retikiiler paternin COVID-19

pnomonili  olgularda  COVID-19  dis1
pndmonili  olgulara kiyasla daha fazla
goriiliirken; santral ve periferal dagilim,
plevral bulgular ve mediastinal

lenfadenopatinin daha az siklikta goriildiigi
istatistiksel olarak kanitlanmustir (1).

Goriintilleme  bulgularinin ~ radyolog  ve
klinisyenler tarafindan daha iyi anlasilmasi,
tipik ve atipik goriintileme bulgularinin
tanimlanmasiyla yanlis negatif olgularda
Toraks BT ile tanisal dogrulugun arttirilmasi
ve komplikasyonlarin yoOnetiminde dogru
goriintiilemenin tercih edilmesi ile
mortalitenin azaltilmas1 bu derlemenin temel
amacini olusturmaktadir. Bu derlemede tiim
sekiller, kendi klinigimizde COVID-19 tanisi
ile goriintilleme yapilan olgularin Toraks BT
bulgular1 incelenerek elde edilmis ve
tipik/atipik goriintiileme bulgular1 seklinde
siniflandirtlmisgtir.

2. Bulgular

1- COVID-19 Pnémonisinin Toraks BT' de
Tipik Goriintiileme Bulgulari:

COVID-19 pnémonisinde pandemi donemi
boyunca literatiirde sik ve spesifik olarak
tanimlanan bulgulardir. Bunlardan en sik
goriilen bulgu buzlu cam opasiteleri olup bunu
kaldirim tas1 goriiniimii, interlobuler septal

kalinhik  artisi, retikiiler  patern  ve
konsolidasyon takip etmektedir (11,12).
Ayrica goreceli olarak daha az siklikta

olmakla birlikte hava bronkogrami, hava
baloncugu, bronsiektazi ve
peribronkovaskiiler interstisyumda kalinlagma
gibi COVID-19 hastalarinda tanimlanmis
diger bulgular da mevcuttur (5).

Li ve arkadaslarmin yaptigi bir calismada
BCO' nun sensitivitesi %98  olarak
saptanmistir (13). Ancak Ai ve arkadaslarinin
yaptig1 daha biiyiikk popiilasyonu igeren baska
bir calismada sensitivite %46' ya kadar
diismektedir (7). Bu baglamda akciger grafisi
en sik goriilen bulgunun BCO olmasi
nedeniyle efektif kabul edilmemektedir.
Onerilen tetkik, SARS-Cov-2 pozitif bir
hastada nefes darligi, satlirasyon diigiikligii,
ek hastalik varliginda eger komplikasyon
stiphesi yoksa ince kesitli, kontrastsiz yiiksek
rezoliisyonlu Toraks BT ' dir. Daha geng
popiilasyonda, pediatrik yas grubunda ya da
takip hastalarinda diisiik dozlu Toraks BT
tercih edilebilir.

1.a Buzlu cam opasitesi

Alveollerin sivi, hiicre ya da madde ile
dolmasi sonucu alveollerin havalanmasinda
azalma, alveolar kollaps ve interstisyumda
kalinlagma sonucu parankimde damar ve
bronglarin secilebildigi yogunluk artimlarina
buzlu cam opasitesi adi verilmektedir (14).
Genellikle tomografi ¢oziiniirliigliniin altinda
kalan anormallikleri temsil eder. COVID-19
pnomonisinde  tipik  olarak  bilateral,
multifokal, periferal agirlikli posterior ve
bazal yerlesimli yuvarlak buzlu cam
opasiteleri goriiliir ve BCO en sik ve en erken
saptanan  goriintiileme  bulgusu  olarak
bilinmektedir (Sekil 1). BCO tek basma
goriilebilecegi gibi retikiiler patern, kaldirim
tasi  gOriiniimii, ters halo isareti ve
konsolidasyon  bulgular1  buzlu  cam
opasitelerine eslik edebilir. Sik olmamakla
birlikte bazi hastalarda lezyon igerisinde veya
komsulugundaki pulmoner vaskiiler yapilarda
olasilikla inflamasyona ikincil genisleme
tanmimlanmstir (5,9) (Sekil 2).

Sekll 1.27 aslnda SARS-CoV-2 pozitif erkek hastanin kontrastsiz Toraks BT incelemesinde bilateral, multifokal 5
y p
posterior agll‘llkll yuvarlak buzlu cam opasiteleri izlenmektedir.
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Sekil 2. 58 yasinda erkek COVID-19 hastasi, kontrastsiz Toraks BT' de vaskuler genisleme (beyaz ok) ve ters halo
bulgusu (siyah gerceve) gosterilmektedir.

Bilateral multifokal buzlu cam opasiteleri
varliginda ayirict tanida pulmoner Odem,
alveolar hemoraji, non spesifik interstisyel
pnoémoni (NSIP), diger viral enfeksiyonlar;
yaygin buzlu cam, konsolidasyon ve ters halo
bulgulan varliginda ilag toksisitesi ya da bag
doku hastaliklar1 gibi diger organize pndémoni
etkenleri 6n planda distinilmelidir (15).

Ayrica hastanin malignite, interstisyel akciger
hastaligi, bag doku hastaligit  Oykiisii
sorgulanmali; dogru tan1 koymak ve ayirici
tan1 yapabilmek adma gereklilik halinde
eski  tarihli  incelemeler ile

degerlendirilmelidir (Sekil

tetkikler
kiyaslamali
3)(Sekil 4).

Sekil 3. 39 yasinda patolojik olarak NSIP tanis1 almis kadin hastanin HRCT tetkikinde; bilateral, alt lob ve periferal
agirliklt buzlu cam opasiteleri (a,b) izleniyor. Bulgularin COVID-19 pndmonisinin tipik goriiniimiine oldukga

benzedigine dikkat ediniz.

Sekil 4. COVID-19 poliklinigine bagvuran 52 yasinda erkek hastanin ¢ekilen kontrastsiz Toraks BT incelemesinde;
(a,b) bilateral , multifokal, periferal agirlikli BCO ve konsolidasyonlar izlenmektedir. Olgunun sistemde kayitli 1 yil
onceki goriintiileri incelendiginde (c,d) bilateral alt lob ve periferal agirhkli BCO, konsolidasyon, hava
bronkogramlar1 izlenirken patolojik olarak organize pndmoni tanisi aldig1 dikkati ¢gekmektedir. Hastanin takiplerinde

SARS-CoV-2 PCR testleri negatif gelmistir.

BCO pulmoner &demin stk  goriilen
bulgularindadir ve COVID-19 pndmonisinin
aksine bilateral santral dagilim paterni
gosterir. Ek olarak bu hastalarda plevral
efiizyon, pulmoner hipertansiyon, interlobuler
septal kalinlik artisi buzlu cam opasitelerine
siklikla eslik eder (Sekil 5). Intraalveolar

hemoraji genellikle Good Pasture ve Churg
Strauss hastaliklar1 gibi vaskiilitik siireclere
ikincil olusur ve periferal agirlikli dagilim
paterni gdstermez. Ayrica bu olgularda
vaskiilitin diger organ tutulumuna bagh
bulgular da eslik eder (15).
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Sekil 5. 70 yasinda SARS-CoV-2 PCR testi negatif erkek hastanin kontrastsiz Toraks BT incelemesinde; mediasten
penceresinde (a) bilateral plevral efiizyon (beyaz oklar), pulmoner arter ¢apinda artig (yildiz) ve parankim
penceresinde (b) bilateral santral agirlikli BCO ve konsolidasyonlar izlenmektedir. Bulgular radyolojik olarak
pulmoner 6dem agisindan anlamlidir.

1.b Konsolidasyon

Konsolidasyon alveollerin sivi, hiicre vb
igerikler ile dolmasi sonucu parankimde
vaskiiler isaretlerde silinmeye yol acan
homojen ateniiasyon artis1 ile karakterizedir

ve beraberinde siklikla hava bronkogramlar

da gorilir (16). COVID-19 pndmonili
olgularda subplevral agirlikl,
unifokal/multifokal, yamasal tarzda veya
segmental konsolidasyon goriilmesi
beklenilmektedir  (Sekil  6). Yapilan
caligmalarda  konsolidasyonun BCO' ya
kiyasla

daha ge¢ donemde  ortaya  ¢iktigi
bilinmektedir. Pan ve arkadaslarinin yaptigi
bir ¢aligmada; hastaligin baslangicindan 0-4
giin sonra olgularin %42' sinde, 9-13 giin
sonra ise olgularin %91' inde konsolidasyon
saptanmigtir (17). Toraks BT' de BCO ve
konsolidasyona bazi olgularda inflamasyona
ikincil hafif diizeyli bronsiolektazi ve hava
bronkogrami da eslik edebilir. Ek olarak BCO

ve konsolidasyon birlikteligi  varliginda
influenza pnémonisi ayirict tanida
diistintilmelidir (1).

Sekil 6. 68 yas erkek COVID-19 hastasi, (a) olgunun ilk basvurusundaki kontrastsiz Toraks BT incelemesinde
periferal agirliklt buzlu cam opasiteleri izlenirken; (b) 1 hafta sonraki goriintiilemesinde BCO'larin yerini multifokal,
yamasal-segmental konsolidasyonlarin aldig: dikkati ¢ekmektedir.

1.c Kaldirum Tast (Crazy paving) Bulgusu

Ayni akciger bolgesinde buzlu cam opasitesi
ile  interlobuler = ve  intralobulerseptal
kalinlagmanin beraber bulundugu yiiksek

rezoliisyonlu Toraks BT bulgusu "Kaldirim
olarak

tast  (crazy bulgusu"

paving)

isimlendirilmektedir. COVID-19 pndémonili
olgularda BCO ve konsolidasyona gore daha
az siklikla bildirilen bir bulgudur. Kaldirim
tas1 bulgusu 6zellikle BCO ve konsolidasyon
ile birlikte bulundugunda progresif hastalik
agisindan anlamli olabilir (13) (Sekil 7).

Sekil 7. SARS-CoV-2 pozitif (a) 57 yas erkek hastada sag akciger iist lob posterior segmentte (beyaz oklar) ve (b) 60
yas erkek hastada sag akciger alt lob posterior segmentte buzlu cam opasiteleri ile inter-intralobiiler septal kalinlik
artiglariin siiperimpozisyonu sonucu olugan kaldirim tas1 bulgusu gosterilmektedir (siyah ¢erceve).
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1.d Ters Halo Bulgusu (Atol isareti)

Ters halo bulgusu santralde BCO ve onu
cevreleyen konsolidasyon halkasini temsil
eder ve organize pndmoni igin spesifik bir
bulgu olarak kabul edilir. Ancak COVID-19
olgularinda sik olmamakla birlikte; progrese

hastalikta BCO etrafinda konsolidasyon
olusmasi ile ya da var olan lezyonun santral
kesimden regresyonu sonucu goriilebilir (18)
(Sekil 8,9).

(S E d A4
Sekil 8. 58 yas erkek COVID-19 hastasi, kontrastsiz Toraks BT’ de sol akciger alt lob lateral segmentte ters halo
(beyaz gergeve) ve vaskiiler genigleme (beyaz ok) bulgusu izleniyor.

-

-

A

Sekil 9. 71 yasinda erkek COVID-19 hastasinin kontrastsiz Toraks BT incelemesinde sag akciger iist lob apikal

segmentte ters halo bulgusu izlenmektedir (beyaz ok).
1.e Retikiiler patern

Pulmoner interstisyel yapilarda kalinlagma
olarak tanimlanan retikiiler patern, genis bir
spektrumu olustursa da  COVID-19
olgularinda daha ¢ok subplevral alanlarda
linecer opasiteler veya interlobuler septal

kalinlik artis1 seklinde karsimiza ¢ikmaktadir.
COVID-19 pndmonili olgularda retikiiler
patern erken ddonemde nadir goriilmekle
birlikte hastaligin siiresi uzadik¢a prevelansi
artmaktadir (13,17) (Sekil 10).

e | ;
Al . —iing
Sekil 10. 64 yasinda erkek COVID-19 hastasinin tani aninda ¢ekilen kontrastsiz Toraks BT incelemesinde yalnizca
mozaik atenuasyon goriiliirken (a), 2 hafta sonraki goriintiilemesinde bilateral {ist lob anterior segmenlerde yeni

gelisimli subplevral retikiiler patern dikkati cekmektedir.

1.f Hava Bronkogrami-Hava Baloncugu Bulgusu

Akciger parankiminde konsolidasyon ya da
buzlu cam alani icerisinde baloncuk benzeri
kiiciik hava dolu bosuklar hava baloncugu
bulgusu olarak tanimlanirken (Sekil 11); hava
ile dolu brons veya bronsiyoller ise hava

bronkogrami olarak isimlendirilmigtir (5)
(Sekil 12). Hava bronkogramlar1 genellikle
brongiektazi ve/veya bronsiolektazi ile
beraberdir. Hava baloncugu bulgusu farkli
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caligmalarda kistik degisiklik veya Kkavite

bulgusu olarak belirtilmistir (11,19).

Sekil 11. 40 yasinda SARS-CoV-2 PCR pozitif erkek hastanin farkli kesitlerden olusan kontrastsiz Toraks BT
goriintiilerinde, sag akciger alt lob medial segmentte (a) ve sol akciger alt lob lateral segmentte (b) konsolidasyon ve

icerisinde hava baloncugu bulgusu (siyah oklar) izleniyor.

Sekil 12. 58 yasinda kadin COVID-19 hasta, kontrastsiz Toraks BT incelemede; sol akciger iist lobda konsolidasyon
ve hava bronkogramu (siyah cergeve) bulgulari izlenmektedir.

2. Toraks BT' de COVID-19 Pnomonisi icin Atipik Goriintilleme Bulgular

SARS-CoV-2 viriisii saptanan bir olguda
Toraks BT ile goriintileme yapildiginda
gorece daha nadir goriilen ya da oOncelikle
diger ayirict tanilar1 telkin eden bulgular
COVID-19 pnomonisi  acgisindan  atipik
goriintiileme bulgular olarak
siniflandirilmaktadir. Bu durumda olgunun ek
hastaliklari, ila¢ kullanimi agisindan klinik
olarak sorgulanmasi ve laboratuvar bulgular
ile  birlikte degerlendirme 6n  plana
¢cikmaktadir.

2.a Nodiiler Yogunluk Artimlari:

Akciger parankiminde 3 cm' den daha kiigiik
opasiteler nodiil olarak isimlendirilmektedir.
Nodiillerin sekil ve sayisina, dagilim paternine
gore ayirict tan1 yelpazesi oldukga genis
olmakla birlikte; nodiiler yogunluk artimlar
viral enfeksiyonlar ile iligkili olabilir. Mutlaka
hastanin primer malignite, interstisyel akciger

veya bag doku hastaligi varligi sorgulanmali,
miimkiinse eski tarihli incelemeler ile
kiyaslamali  degerlendirme  yapilmalidir.
Metastaz, primer akciger malignitesi ve diger
ayrict tanilar diglandiktan sonra yeni gelisimli
nodUl  varh@mnda  viral  enfeksiyonlar
disiiniilmelidir.

2.b Mediastinal Lenf Nodu

Mediastinal lenf nodu igin esik siir 1 cm
olarak kabul edilmektedir ve mediastende kisa
aks1 1 cm' nin {izerinde lenf nodu bulunmasi
COVID-19 pnémonisinde nadir goriilen BT
bulgularindandir. Literatiirde goriilme sikligi
%4-8 arasinda degismektedir (5,13). Yine
ayn1 ¢alismada mediastinal lenf nodu, plevral-

perikardiyal  eflizyon  varligmin  kritik
hastalarda normal popiilasyona gore daha
fazla gorildigi istatistiksel olarak

kanitlanmugtir (Sekil 13).

Sekil 13. SARS-CoV-2 PCR pozitif 54 yasinda kadin hastanin kontrastsiz Toraks BT goriintiilemesinde (a) mediasten
penceresinde level IVL diizeyinde kisa aks1 1 cm'nin {izerinde olan mediastinal lenf nodu (beyaz ok) izlenirken, (b)
parankim penceresinde BCO ve kaldirim tag1 bulgusu (siyah oklar) ile konsolidasyon (siyah ¢ergeve) izlenmektedir.
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2.c Plevral Degisiklikler

Plevral kalinlagsma, efiizyon ve retraksiyonlar
COVID-19 olgularinda bildirilen plevral
degisikliklerdir ve ileri donem-kritik olgularda

daha sik  Dbildirilmistir  (9,13). Plevral
degisikliklerin varligi pulmoner 6dem ya da
fibrozis ile iligkili olabilir (5) (Sekil 14).

Sekil 14. 49 yasinda SARS-CoV-2 pozitif, ciddi semptomplar1 olan ve yatakli serviste takip edilen kadin hastanin
kontrastsiz Toraks BT incelemesinde (a) mediasten penceresinde bilateral plevral efiizyon (siyah oklar), (b) parankim
penceresinde sag akciger alt lob lateral segmentte periferal buzlu cam opasitesi (siyah gerceve) ve sol akciger alt lob
posterior segmentte peribronkovaskiiler dagilimli yamasal konsolidasyonlar (kirmiz1 ok) izlenmektedir.

2.d Tomurcuklanmis Agag¢ Paterni

Tomurcuklanmis agag¢ paterni siklikla 1-2 cm
kalinlikta dallanan opasiteler ile bu dallarin
ucunda kii¢iik nodiiller ile karakterizedir ve
siklikla kiigiik hava yolu hastaligini telkin
eder (16). COVID-19 pnomonisi igin atipik
bir bulgudur ve Oncelikle diger enfeksiydz
stirecleri diislindiirmelidir (11,15).

3-COVID-19 Pnomonisi ve Fibrozis

Pulmoner fibrozis, akciger parankiminde akut
ya da kronik inflamatuvar siiregler sonucu
hasarl1 alveolar epitelin basarisiz
rekonstruksiyonu ve fibroblast proliferasyonu
ile karakterize patolojik bir durumdur ve
SARS (Severe acute respiratory syndrome) ve
MERS (Middle East respiratory syndrome)
epidemilerinden sonra SARS-CoV-2
enfeksiyonunda da tanimlanmistir (20).

Bazi COVID-19 olgularinda sirasiyla atipik
pnomoni, akut akciger hasar1 ve akut
respiratuvar  distres sendromu (ARDS)

gelismektedir ve genellikle yaygin akciger
hasari, fibrozis ile sonu¢lanmaktadir (20). Bu
olgularda antifibrotik ajanlar gibi terapotik
rejimlerin erken donemde kullanilabilmesi,
mortalite ve morbiditenin azaltilmasi ig¢in
pulmoner fibrozisin erken donemde taninmasi
onem kazanmaktadir (Sekil 15). Ayrica
SARS-CoV-2 ile enfekte bir hastanin
Oykiisiinde idiopatik pulmoner fibrozis (IPF)
gibi bilinen fibrotik akciger hastalig1 oykiisii
olmasi kotii prognoz ile iliskilendirilmektedir
ve enfeksiyon sonrasi fibrozisin giddeti
artabilmektedir (21). Koronaviriis hastaliginda
akcigerde fibrozis gelisiminin mekanizmasi
hala net olarak bilinmemektedir. Bununla
birlikte COVID-19 pandemisinin diinya
capinda  milyonlarca  kisiyi  etkiledigi
diisiiniildiigiinde ~ enfeksiyonunu  takiben
fibrotik akciger hastaligi yiikii muhtemelen
yiiksek olacaktir. Bu baglamda daha uzun bir
takip donemi ve daha biiyiikk popiilasyonlari
igeren ¢aligmalara ihtiya¢ duyulmaktadir.
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Sekil 15. 52 yaginda COVID-19 enfeksiyonu 6ykiisii olan kadin hastanin kontrastsiz Toraks BT' sinde (a) sag akciger
orta lobda traksiyon bronsiektazisi, BCO (beyaz gergeve) ve sol akciger alt lob lateral segmentte retikiiler patern
(beyaz ok); (b) sag akciger alt lob posterior segmentte traksiyon bronsiektazisi ve BCO (siyah gergeve) ile sol alt
akciger alt lob posterior segmentte bronsiolektazik degisiklikler (siyah oklar) izlenmektedir. Hastanin benzer
kesitlerden gecen dnceki incelemeleri ile karsilastirildiginda (c,d) bulgular yeni gelisimli olarak degerlendirilmistir.

Subplevral ¢izgilenme, plevral retraksiyon,
traksiyon brongiektazisi, retikiller patern ve
ARDS COVID-19 olgularinda fibrozis
gelisimini telkin edebilecek bulgulardandir.

Tanimlanan bulgularmm  Toraks BT' de
taninmast ve raporlanmasi bu hastalarin
antifibrotik tedavi rejimleri almasi ve takibi
acisindan 6nem tagimaktadir (Sekil 16).

Sekil 16. 47 yasinda kadin COVID-19 hastasi, kontrastsiz Toraks BT’ de sag akciger alt lob lateral ve
posterior segmentlerde subplevral ¢izgilenme ve retikiiler patern (beyaz oklar) izlenmektedir.

4-Pulmoner Komplikasyonlar

Akut akciger hasari, ARDS, pulmoner
tromboemboli ve bakteriyel siiperenfeksiyon
koronavirlis hastaliginin baslica pulmoner
komplikasyonlar1 arasinda sayilmaktadir.

COVID-19 hastalarinda yeni gelisimli lobar-
segmental konsolidasyon, plevral efiizyon
veya mediastinal lenf nodu varhiginda
bakteriyel siiperenfeksiyondan siiphelenilmeli
ve buna yonelik tedavi plan1 uygulanmalidir
(22).
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SARS-CoV-2 enfeksiyonunda mortalitenin
temel nedenlerinden olan ARDS, sanilanin

aksine nadir degildir ve Huang ve
arkadaglarinin 138 olgu ile yaptigt bir
caligmada yaklagik %29 oraninda

bildirilmistir (23). ARDS' nin Toraks BT' de
tipik goriintiileme bulgulari; bilateral yaygin

buzlu cam opasiteleri, konsolidasyonlar
olmakla birlikte periferal ve dependan
alanlarin daha agirlikli tutuldugu

bilinmektedir (16) (Sekil 17).
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Sekil 17. 62 yasinda, yogun bakim sartlarinda entiibe olarak ARDS klinik 6n tanisi ile takip edilen SARS-CoV-2
PCR pozitif erkek hastanin kontrastiz Toraks BT incelemesinde; mediasten penceresinde (a) bilateral plevral efiizyon
(beyaz oklar) ve konsulugunda atelektazi-konsolidasyon ile uyumlu yogunluk artimlari, parankim penceresinde (b,c)
periferal ve dependan agirlikli konsolidasyonlar (siyah oklar) ve (c) bilateral {ist loblarda peribronkovaskiiler
dagilimli buzlu cam opasiteleri izlenmektedir.

COVID-19 hastalarinda tanimlanan diger bir
komplikasyon ise sistemik inflamatuvar yanit
sonucu olustugu bilinen hiperkoagiilasyon
durumu ve  hiperkoagiilasyona  ikincil
pulmoner tromboembolidir. (22). COVID-19
hastasinda, ani gelisen veya klinik ile
uyumsuz nefes darligi varliginda PTE' den
stiphelenilmeli; bu olgularda D-Dimer serum
seviyelerine mutlaka bakilmali ve gereklilik

degildir ve D-dimer yiiksekligi bulunan bir
olguda Dinamik Toraks BT Anjiografi tam
igin  gerekmektedir (24). Tomografide
pulmoner arter ve dallarinda hipodens emboli

ile uyumlu dolum defektleri gormeyi
beklerken; parankimde her olguda
saptanmamakla birlikte pulmoner enfarkt
bulgulart izlenmektedir. Pulmoner enfarkt

tipik olarak periferal kama seklinde buzlu cam

halinde intravenoz kontrast madde opasitesi veya konsolidasyon ile presente
enjeksiyonu ile Toraks BT Anjiografi oldugundan rahatlikla COVID-19
calisilmahdir. Serum D-Dimer seviyesi pnOmonisinin tipik goriintiileme bulgular ile
yiiksekligi artmis mortalite ile karigabilmektedir (22) (Sekil 18).

iliskilendirilmesine ragmen PTE i¢in spesifik

o]

Sekil 18. Ates ve oOksiiriik sikayetleri ile COVID-19 poliklinigine bagvuran 65 yasindaki erkek hastanin ilk
tomografisinde COVID-19 pnémonisi i¢in (a,b) tipik sag akciger orta ve alt loblarda periferal yerlesimli buzlu cam
opasiteleri (beyaz oklar) izlenmektedir. Ayni hastanin nefes darliginin artmasi iizerine 1 ay sonra g¢ekilen Toraks BT
Anjiografi incelemesinde (c) mediasten penceresinde sag ana pulmoner arter distal kesimde pulmoner tromboemboli
(ok basi) ile uyumlu dolum defekti ile (d) parankim penceresinde ise sag orta ve alt lobdaki lezyonlarin progrese
oldugu (siyah oklar) ve yeni gelisimli plevral efiizyon (siyah kalin ok) dikkati ¢cekmektedir.

3. Sonug¢

Koronaviriis hastaliginin (COVID-19) temel
tan1 yontemi RT-PCR testi olmasina ragmen
duyarliliginin degiskenlik gostermesi,
komplikasyonlarin tanisinda ve COVID-19
hastalarinin triajinda etkin olmasi Toraks BT
incelemenin Onemini arttirmaktadir. Ayrica
SARS-CoV-2 viriisii ile enfekte olan
hastalarda, ilerleyen donemde pulmoner

fibrozis gelisebilmekte veya var olan
interstisiyel akciger hastaliklar1 progresyon
gosterebilmektedir. COVID-19  pndmonisi
i¢in Toraks BT' de tipik ve atipik goriintiileme
bulgulart1 tanimlanmistir. Bu  bulgularin
radyolog ve klinisyenler tarafindan daha iyi
anlagilmasi ile yanlis negatif olgularda Toraks
BT ile tanisal dogrulugun arttirilmast ve

299



Osmangazi Tip Dergisi, 2022

komplikasyonlarin taninmasi ile mortalitenin

azaltilmasi

saglanacaktir. Goriintiileme

bulgularin1 degerlendirirken hastanin klinik
durumunu ve ek hastaliklarim sorgulamak,
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