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E-ISSN: 2619 - 9203

Could Parental Vaccine Hesitancy in Childhood Immunization Programs
Increase After COVID-19 Vaccines?

COVID-19 Asilarindan Sonra Cocukluk Cag1 Bagisiklama Programlarinda

Ebeveynlerin As1 Tereddiitleri Artabilir mi?

Mehmet Semih DEMIRTAS"?
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Dear Editor,

This article evaluates the vaccine hesitancy among parents,
which was also highlighted in the article titled “Covid-19
Vaccine Acceptance Among Parents: Are They Willing to
Vaccinate Their Children?”, which was published in your
journal and was our starting point.! Vaccine hesitancy, de-
fined as the postponement or refusal of vaccination despite
the possibility of vaccination, differs from vaccine refusal,
which is not vaccination at all. Vaccine hesitancy has be-
come a focus of increasing concern due to its potential to
lead to delays in vaccination, vaccine refusals and to jeop-
ardize the public health outcomes of vaccine-preventable
disease outbreaks.>® Vaccine hesitancy is an important is-
sue affecting public health that can be influenced by many
factors such as confidence, social media interaction and
convenience. Given that vaccine hesitancy is often specific
to certain subgroups and not generalized across popula-
tions, it is important to understand which groups are hesi-
tant to vaccinate, what their concerns are, which of a vari-
ety of possible reasons may be contributing to their hesi-
tancy, and where the people who are hesitant are located,
i.e. the geographical, sociocultural or political microenvi-
ronment that may lead to hesitancy.%? The anti-vaccination
movement and the vaccine hesitancy that is being spread
throughout society started almost as soon as vaccination

itself. While these movements can have a beneficial effect
on developing and publicizing the safety of vaccines, they

can also have a negative impact on parents.*

The emergence of the COVID-19 pandemic has affected
vaccine undecideds, especially the discussions on mRNA
vaccines and vaccines developed rapidly due to the emer-
gency situation. These debates and inaccurate information
have increased the ambivalence of parents towards the
childhood immunisation program, and this seems to be a
situation that will interrupt the childhood vaccination pro-
gram. With the decrease in childhood immunizations, dis-
eases such as measles, tetanus and polio will appear and
spread. Therefore, necessary precautions need to be taken.
In this context physicians, especially pediatricians, have an
important role to play in ensuring that parents understand
the importance of vaccination and vaccine-preventable
diseases. In addition to being the most important determi-
nant of vaccine acceptance, the advice given by physicians
to families also plays a role in eliminating vaccine hesi-
tancy.356

Health professionals in the field of child health should pro-
mote immunization, and to do this effectively, they should
devote sufficient time to each family and provide infor-
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mation based on scientific data on questions and hesita-
tions about vaccination. This information should be pre-
sented in a way that recognizes that the main concern of
families is the health and safety of the child. Vaccine hes-
itancy should be taken seriously, not only by pediatricians
and other health professionals, but also by governments
and health policy makers. Governments, relevant public
institutions and NGOs need to take an active role in in-
forming the public about childhood immunization, and in
setting/implementing policies to reduce and prevent risks
associated with vaccine hesitancy. Removing false and in-
accurate information about vaccination from social media
and the internet can be achieved through collaboration be-
tween governments, the technology sector, health profes-

sionals and civil society organizations.*’
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Changes in Polarity and Regeneration-Related Gene Expression in In Vitro Bone
Marrow Mesenchymal Stem Cells in a Rheumatoid Arthritis Injury Model and
Pharmacological Modulation
Romatoid Artrit Yaralanma Modelinde In Vitro Kemik iligi Mezenkimal Kok
Hiicrelerinde Polarite ve Rejenerasyonla iliskili Gen Ifadesindeki Degisiklikler ve

Farmakolojik Modiilasyonu

Muhammet OCAK?

oz
Amag: Bu ¢alismanin hedefi patogenez basamaklari iyi anlagilmig kronik, inflamasyon sebebiyle dokusal erozyonun sonucunda olusan
Romatoid Artirit (RA) hastaliginin farmakolojik modiilasyon ile gen-protein diizeyinde polarite ve rejenerasyondaki degisimleri ince-
lenmistir.

Araclar ve Yontem: Hastaligin patogenez basamaklarinin hiicre i¢i polarite ve rejenerasyona verdigi zarari arastirabilmek igin I1-1B
ve IL-6 ile hasar taklidi yapilmig kemik iligi mezenkimal kok hiicrelerinde IL-1p antagonist antikoru canakinumab ve IL-6 antagonist
antikoru tocilizumab kombinasyon halinde uygulanmasinin hiicre canliligi, sitotoksisite ve hiicre igi polarite ve rejenerasyon ile ilgili
genlerin ifadesi incelenmistir.

Bulgular: Analizler sonucunda IL-1p ve IL-6 beklendigi tizere RA hasar taklidi yapilan insan kemik iligi kok hiicrelerinde canliliginin
azalmasina sitotoksisitenin ayni oranda artmasina sebep olmustur. Bunun yaninda gen ifade analizlerinde polarite yolaklarinda gorevli
genlerin ifadelenmesinde diisiik oranda anlaml degisiklik goriilmiis ancak rejenerasyon ile ilgili genlerin ifadelenmelerinde anlaml
degisikliklere rastlanmigtir. Bunun yaninda antagonist ajanlarin uygulanmasi bu durumu tersine ¢evirmis sinirli seviyede normallesme
hatta hiicrelerin canlilik testlerinde canlilig artiran degisimler gézlemlenmistir.

Sonug¢: Bu durumda hasar taklidi sonrasi elde edilen RA benzeri patogenez modelinde hastaligin gelisim basamaklarinda gergeklesen
inflamasyonun etkisiyle kok hiicrelerin adherasyon, yon bulma, gibi 6zelliklerini kaybetmeleri, koruduklar: rejenerasyon 6zellik ve-
rimliligini etkilemekte oldugu diistiniilmistiir.

Anahtar Kelimeler: artrit; mterlokin; kemik iligi mezenkimal kok hiicresi; monoklonal antikor
ABSTRACT

Purpose: The aim of this study was to investigate the changes in polarity and regeneration at the gene-protein level with pharmaco-
logical modulation of rheumatoid arthritis (RA) disease, which occurs as a result of chronic, inflammation-induced tissue erosion
whose pathogenesis steps are well understood.

Materials and Methods: To investigate the damage caused by the pathogenetic steps of the disease to intracellular polarity and
regeneration, bone marrow mesenchymal stem cells subjected to injury mimicry using IL-1p and IL-6 were treated with a combination
of the IL-1p antagonist antibody canakinumab and the IL-6 antagonist antibody tocilizumab. The effects on cell viability, cytotoxicity,
and the expression of genes related to intracellular polarity and regeneration were examined.

Results: As a result of the analyses, as expected, IL-1p and IL-6 caused a reduction in viability and an acceleration in cytotoxicity in
human bone marrow stem cells imitating RA damage. In addition, in gene expression analyses, low significant changes were observed
in the expression of genes consisted in polarity pathways, but significant changes were found in the expression of genes take place in
regeneration mechanisms. In addition, the application of antagonist agents reversed this situation and limited normalization and even
changes that increased the viability of the cells in viability tests were observed.

Conclusion: In this case, in the RA-like pathogenesis model obtained after injury mimicry, it is thought that the inflammation occur-
ring during the disease's developmental stages causes stem cells to lose their properties such as adhesion and navigation, thereby
affecting the efficiency of the regenerative properties they maintain.

Keywords: arthritis; bone marrow mesenchymal stem cell; mterleukin; monoclonal antibody
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INTRODUCTION

Rheumatoid Arthritis (RA) is a persistent, inflammatory
disease that occurs in childhood and consists of clinical
pictures rather than a single disease.? Recent scientific
studies have shed light on the pathogenesis of RA.3 Clas-
sically, white blood cells such as neutrophils and mono-
cytes in the cell-conjugated phase of inflammation migrate
to the damaged tissue area and secrete the early inflamma-
tory factors S100A8, S100A9 and neutrophil-based
S100A12 in the extracellular matrix of the area.* These
alarmins, part of the S100 protein family, play a crucial
role in triggering and maintaining the inflammatory re-
sponse.> Their increased levels are frequently associated
with disease activity and can act as biomarkers for tracking
disease progression.® Additionally, these proteins can en-
hance the local inflammatory response by promoting the
synthesis of more chemokines and pro-inflammatory cyto-
kines.” These cells, predominantly found in the synovial
fluid and synovium membrane of the interacted area in RA
pathogenesis, are activated by neutrophils and their metab-
olites IL-1 and IL-6, leading to the secretion of degradation
proteases.? IL-1 and IL-6 are crucial pro-inflammatory cy-
tokines that not only assemble an excess of immune cells
to the site but also amplify the inflammatory response.®
These cytokines play a significant role in the feedback loop
that sustains the chronic inflammation characteristic of
RA.1° Following these mechanisms, the appearance of
blood vessels in the synovial fluid becomes more fre-
quent.!* This formation of new blood vessels is crucial for
maintaining chronic inflammation, as it allows more im-
mune cells to access the joint space.'? The rise in blood
vessel formation is driven by VEGF (vascular endothelial
growth factor) is one of the growth factors, which is ele-
vated in the inflamed synovium.'® This facilitates in-
creased inflammation by enabling the migration of inflam-
matory cells.’ CD28 T cells migrating into the synovial
fluid produce significant amounts of IL-6 when CD80/86
antigen-presenting cells present antigen in the synovial ep-
ithelium. This epithelium acts as a barrier to the synovial
liquid in beholds by membrane and defines the boundaries
of the joint.* Because of their essential role in the adaptive
immune response, these T cells contribute to the chronic
nature of RA by consistently producing pro-inflammatory

cytokines.?? The persistent activation of these T cells and

their interaction with antigen-presenting cells perpetuates
the inflammatory cycle.’® Destructive proteases break
down the intercellular desmosomes and tonofilaments in
the synovial epithelium and cause the membrane lining the
synovial fluid to disappear, initiating an erosion into the
synovial fluid.** Joint injury and function loss result from
the breakdown of these structural proteins, which also un-
dermine the integrity of the synovial membrane.'> Syno-
vial fibroblasts, stimulated by the inflammatory environ-
ment, further contribute to the destruction by releasing
MMPs, or matrix metalloproteinases, disintegrate extra-
cellular matrix constituents.'® The inflammatory state is
maintained by these fibroblasts' additional role in the syn-
thesis of pro-inflammatory cytokines.” Monoclonal anti-
body treatment can be used to inactivate and reduce the
impact of inflammatory chemicals in the early stages of
inflammation.'® These therapies target specific cytokines
such as IL-6 and IL-1p, aiming to reduce inflammation and
prevent joint damage.® Antagonist antibody agents such
as canakinumab, infliximab, and tocilizumab have demon-
strated effectiveness in controlling symptoms and enhanc-
ing the quality of life for patients with RA.2° Additionally,
newer antagonist antibody targeting IL-6, such as tocili-
zumab, have been developed and are being used to treat
RA.2! To improve disease control, these therapies are fre-
quently used with traditional disease-modifying antirheu-
matic medications (DMARDS), such as methotrexate.??
Recent advances in understanding the genetic and environ-
mental factors such as polarity instability and regeneration
capacity decline contributing to RA have also opened up
new avenues for potential therapeutic targets in managing
this complex disease.?® For this purpose, we inspected
some of the targeted genes that has crucial role in cell po-
larity and regeneration. Pard3, a gene involved in cell po-
larity, has been found to play a role in the development and
progression of rheumatoid arthritis (RA) through its regu-
lation of synovial fibroblast behavior and inflammatory re-
sponses.?#?> Mapk8 is crucial in RA pathogenesis by me-
diating pro-inflammatory cytokine production and joint
destruction.?52” Dmp1, which is related to bone matrix
protein, influences bone metabolism and osteoclast differ-
entiation, thereby contributing to the bone erosions seen in
RA.2%25 Yapl, a key regulator of cell proliferation and
apoptosis, is implicated in RA by promoting synovial hy-

perplasia and joint inflammation.?%” Junb, a transcription
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factor, modulates inflammatory responses in RA by regu-
lating the expression of pro-inflammatory genes and cyto-
kines.?425> Mepe impacts bone mineralization and has been
linked to altered bone homeostasis in RA.26:27 Mmp13, a
matrix metalloproteinase, contributes to the degradation of
cartilage and extracellular matrix in RA, exacerbating joint
damage.?*% Similarly, Mmp2, another matrix metallopro-
teinase, is involved in tissue remodeling and synovial in-
flammation, playing a significant role in RA progres-
sion.?27 In this study, we aimed to elucidate the cellular
mecha-nisms contributing to the pathogenesis of RA and
especial-ly the roles of genes associated with cell polarity
and tissue regeneration capacity. In this context, the func-
tions of genes such as Pard3, Mapk8, Dmp1, Yap1l, Junb,
Mepe, Mmp13 and Mmp2 in inflammation and joint de-

struction were evaluated.

MATERIALS and METHODS

Reagents and Chemicals

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bro-
mide (MTT), Lactate Dehydrogenase Colorimetric Activ-
ity Kit, TRIzol Reagents and dimethyl sulfoxide (DMSO)
were purchased from Invitrogen (Waltham, Massachu-
setts, USA). High-Capacity cDNA Reverse Transcription
Kit and TagMan™ Master Mix for gPCR were purchased
from Applied Biosystems (Waltham, Massachusetts,
USA). IL-1p and IL-6 obtained from Gibco (Gibco, Wal-
tham, Massachusetts, USA). Canakinumab was obtained
as ACz885-Ilaris from Novartis (Novartis, Basel, Switzer-
land) and Tocilizumab was obtained as Actemra from
Roche (Roche, Basel, Switzerland). Canakinumab and To-
cilizumab concentration were adjusted by dissolving in
PBS. All other reagents, unless noted otherwise, were ob-

tained from Invitrogen in their highest available purity.

Cell Culture

Human Mesenchymal Bone Marrow Derived Adult Stem
Cells are a type of cell line commonly used in cartilage
formation research, particularly in the study of Arthritis.
Human Mesenchymal Bone Marrow Derived Adult Stem
Cells were obtained from Celprogen (SKU: 36094-22,
Celprogen; Benelux, Netherlands). The cells were cultured

in Human Bone Marrow Derived Mesenchymal Stem Cell

Complete Media with Serum (SKU: 36094-21S, Celpro-
gen; Benelux, Netherlands) in a humidified atmosphere
(95% humidity) at 37 °C with 5% COz2. The cells in pas-
sages 2-6 were used for testing. Experiments were con-
ducted using cells in the exponential growth phase. Both
agents were dissolved in H20 to create stock solutions,
which were subsequently diluted to the required concen-
trations for analysis. Since this was an in vitro study, ethics

committee approval was not required.

Cell Viability Assay

The proliferation of cells treated with different concentra-
tions of IL-1p, IL-6, Canakinumab, and Tocilizumab was
assessed using the 3-(4,5-dimethyl-thiazol-2-yl)-2,5-di-
phenyltetrazolium bromide (MTT) assay, which measures
mitochondrial dehydrogenase activity in living cells.® An
MTT assay was conducted to determine the viability of
Human Mesenchymal Bone Marrow Derived Adult Stem
Cells after treatment with cytokine and antagonist anti-
body agents, and their combination, and the 1Cso was de-
fined as the concentration of the agent required to block
50% cell viability. For this purpose, an equal number of
hBMMSC cells (1 x 10° cells/well) were cultured in 96-
well plates and allowed to attach overnight. Since the stem
cells are adult, too much cell division is not desired. When
the cell confluence was almost %80, the cells were then
treated as different groups as Group I: 5 ng/mL IL-1f + 50
ng/mL IL-6 (Cyt I), Group Il: 10 ng/mL IL-13 + 100
ng/mL IL-6 (Cyt II), Group III: 1 pg/mL Canakinumab +
1 pg/mL Tocilizumab (Mab), Group IV: 5 ng/mL IL-1p +
50 ng/mL IL-6 + 1 pg/mL Canakinumab + 1 pg/mL Tocil-
izumab (Comb 1), Group V: 10 ng/mL IL-1B + 100 ng/mL
IL-6 + 1 pg/mL Canakinumab + 1 pg/mL Tocilizumab
(Comb IT) and incubated at 37°C for 48h and 72h. At the
end of the time, 10 pL of 5 mg/mL MTT was added to each
well and incubated at 37°C for 4 h. Subsequently, the cell
culture medium was removed, and 100 ul DMSO was
added to dissolve formazan crystals and the absorbance of
each well was measured at 570 nm using a Multiskan
SkyHigh Microplate Reader (Thermo Fisher, Waltham,
Massachusetts, USA). The percentage of cell growth inhi-
bition was calculated as follows: cell inhibition percentage
(%): (mean absorbance in test wells/mean absorbance in
control wells) x100. All experiments were repeated six
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times for each concentration and independently replicated

for a minimum of three times.

Cytotoxicity Assay

Cytotoxicity was evaluated by lactate dehydrogenase
(LDH) release assay using Lactate Dehydrogenase Color-
imetric Activity Kit (Invitrogen Cat No. EEA013) assay.?®
The Cytotoxicity kit used to determine whether cytokines
or antagonist antibodies have any cytotoxic effect on
hBMMSC lines. Briefly, hBMMSC were cultured in a 96-
well plate at 1x10° cells/well for 24 h. Since the stem cells
are adult, too much cell division is not desired. When the
cell confluence was almost %80, the cells were then
treated as different groups as Group I: 5 ng/mL IL-1B + 50
ng/mL IL-6 (Cytl), Group II: 10 ng/mL IL-1p + 100 ng/mL
IL-6 (CytII), Group III: 1 pg/mL Canakinumab + 1 pg/mL
Tocilizumab (Mab), Group 1V: 5ng/mL IL-1f + 50 ng/mL
IL-6 + 1 pg/mL Canakinumab + 1 pg/mL Tocilizumab
(Comb 1), Group V: 10 ng/mL IL-1p + 100 ng/mL IL-6 +
1 pg/mL Canakinumab + 1 pg/mL Tocilizumab (Comb I1)
for an additional 48h. This assay was performed according
to the manufacturer’s protocol. The optical density was
measured at 490 nm with a Multiskan SkyHigh Microplate
Reader (Thermo Fisher, Waltham, Massachusetts, USA).
The percentage of LDH release was calculated according
to the formula provided in the manufacturer's protocol. All
experiments were performed in three replicates in three in-

dependent experiments.

Table 1. Gene-specific primer sequences used in qPCR.

RNA lIsolation and Quantitative Real-Time PCR Anal-

ysis

Cells were treated with agents and antagonist antibodies
for polarity and regeneration genes expression study.
Treatment groups are Group I: 5 ng/mL IL-1p + 50 ng/mL
IL-6 (Cyt I), Group II: 10 ng/mL IL-1f + 100 ng/mL IL-6
(Cyt 1), Group III: 1 pg/mL Canakinumab + 1 pg/mL To-
cilizumab (Mab), Group 1V: 5 ng/mL IL-1B + 50 ng/mL
IL-6 + 1 pg/mL Canakinumab + 1 pg/mL Tocilizumab
(Comb 1), Group V: 10 ng/mL IL-1B + 100 ng/mL IL-6 +
1 pug/mL Canakinumab + 1 pg/mL Tocilizumab (Comb II)
for 48h. TRIzol Reagent was used to extract total RNA
from excised cell culture with several concentrations of
agent combinations (~100 mg) per the manufacturer's in-
structions. Total RNA concentration was then quantified
at 260 nm and 280 nm using Nano-Drop 1000 spectropho-
tometer (Thermo Fisher Scientific). cDNA synthesis was
performed from 1 pg of total RNA with a High-Capacity
cDNA Reverse Transcription Kit (Applied Biosystems,
USA), following the manufacturer's protocols. The cDNA
samples were stored at -80 °C until use. qPCR reactions
were then performed using the Applied Biosystems 7300
Real-Time PCR System with a TagMan™ Master Mix for
gPCR according to the manufacturers' instructions. The
gPCR primers for Pard3, Mapk8, Dmpl, Yapl, Junb,
Mepe, Mmp13, Mmp2 genes were designed using the
Neoformit database program. Table 1 shows the gene-spe-
cific primer sequences (in the 5’-3’direction) for each gene
used for the qPCR reaction. The mRNA level of Actin
(Beta-actin, housekeeping gene) was used to normalize the
levels of the target genes. Thermal cycling conditions were
as follows: denaturation at 95 °C for 10 min, 45 cycles of
amplification: 95 °C for 10 sec, 60 °C for 20 sec and cool-
ing at 40 °C for 30 sec. Expression levels of target genes
were determined employing the 2-22CT method.?°3° Sam-

ples from each experiment were used in triplicate.

Gene Forward primer (5’- 3°) Reverse primer (5’- 3°)
Pard3 TCAGCTCCTACCTATCCCGG CTCAACTCCCAAGTCAGGCC
Mapk8 AATGGCGTGATCTTGGCTCA GGGAGGCTGAGGTAGGAGAA
Dmpl CTTCTCAGAGGAAAGCCCGG GAGCTGCTGTGAGACTGGAG
Yapl CCTCTCCAGCTTCTCTGCAG TGGGCCAGAGACTACTCCAG
Junb TGGCCTCTCTCTACACGACT CTTTGAGACTCCGGTAGGGG
Mepe TGCAACAAGGGTGTGCAGTA ATGGGGTCTCGCAAATGTGT
Mmp13 CACCATGATGTAGGAGCCCC GGCTGATCTGCTGATGGACA
Mmp2 TGAAGCACAGCAGGTCTCAG TCAAACCAGGCACCTCCATC
Actb AGACCTGTACGCCAACACAG TTCTGCATCCTGTCGGCAAT

UPL: Universal Probe Library; gPCR: Quantitative Real Time Polymerase Chain Reaction
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Statistical Analysis

Statistical analyses were performed with the help of SPSS
16.0 (IBM, USA). GraphPad Prism 6 software (GraphPad
Software Inc., San Diego, CA, USA) was utilized to ascer-
tain the concentration at which 50% cytotoxicity (1C50)
was achieved.3! Viability assay and LDH release assay
(with Bonferroni post hoc test) results were analyzed using
student t-test, gPCR analysis was analyzed using analysis
of variance (ANOVA) test. Combination Index curves and
Dose-effect curves calculated and visualized using Com-
pusyn (BioSoft, Cambridge UK).3? The Relative Expres-
sion Software Tool (REST® 2009 v2.013) was used to as-
sess the mRNA levels of EMT-related genes, and the
GeneGlobe Data Analysis Center (Qiagen) verified the re-
sults.2%%0 Every single statistic was displayed as Mean +
Standard Deviation (SD), with P<0.05 deemed statisti-
cally significant. The reporting of this study conforms to
STROBE guidelines.®

RESULTS

Effects of IL-1, IL-6, Canakinumab and Tocilizumab
on Cell Viabhility

The hBMMSC cell viability was determined by the MTT
assay (Figure 1). hBMMSC cells were treated with I1L-1,
IL-6, Canakinumab, Tocilizumab for 48 and 72 h. The ad-
ministration of Mab group for 48, and 72 h did not alter the
viability of the cells at the concentrations (P>0.05). Ad-
ministration of Cyt | group (5 ng/mL IL-1p + 50 ng/mL
IL-6) to hBMMSC culture resulted in a slightly diminished
cell viability, (P<0.05), but it significantly decreased at
higher concentrations when the Cyt Il (10 ng/mL IL-1p +
100 ng/mL IL-6) administered (P<0.05). The effects of cy-
tokines and antagonist antibodies combined treatments on
cell viability are shown in Comb | and Comb Il. After 48
h treatment, the lowest cell viability (37.41%) was ob-
served in the Cyt 1l group. It was determined that high dos-
age of cytokine treatments significantly decreased cell vi-
ability below 50% in both 48 and 72 h (Figure 1). But the
combined treatments led to a normalization in cell viability
compared to individual use of the agents. According to the
results obtained from the combination index analysis and
dose-effect curve, Canakinumab and Tocilizumab showed
antagonism against IL-1B and IL-6 in the treatment of RA
model of hBMMSC even if there is not immunity cell to
effect (Figure 2).
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Figure 1. Demonstration of cell viability of groups consist of different combinations of con-centration of IL-1p, IL-6, Canakinumab, Tocili-
zumab applied to hBMMSC at 48h and 72h. The results shown are representative of the 3 independent experiments. Data were expressed as

mean + standard deviation. *P<0.05 according to the student’s t-test.
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Figure 2. Combination Index Drug Synergy Analysis (ClI) of the IL-1p, IL-6, Canakinumab and Tocilizumab synergetic affiliation (A), Dose-

Effect Curve demonstration of the combina-tion groups (B). Linear regression was used to render the Cl values. Trendlines demonstrate ClI

values for any expected effect (Fa, fraction affected, 0 to 1; 0-%100 inhibition), and CI values <1, =1, >1 indicate synergy, additivity, or

antagonism, respectively.

Effects of IL-1, IL-6, Canakinumab and Tocilizumab (1 pg/ml for each) at 48 h. The percentages of LDH release

on Cytotoxicity at Cyt | and Cyt Il were as follows: 34.05% and 55.47%
(P<0.05), respectively. The treatment of hBMMSC with

monoclonal antibodies decreased cytokine caused a dose-
Tocilizumab on hBMMSC were evaluated by LDH release dependent release of LDH (5 ng/ml IL-1p + 50 ng/ml IL-

The cytotoxic effects of IL-1p, IL-6, Canakinumab and

assay. The individual administration of IL-1p and IL-6 as
Cyt | and Cyt Il group induced cytotoxicity in the RA

6) (P<0.05). Results show that combined treatment of cy-

tokines and monoclonal antibodies markedly decreased the

model of hBMMSC treated for 48 h. Cytotoxicity was very cytotoxic effects of cytokines alone in hBMMSC (Figure
low and similar in hBMMSC exposed to a selected con- 3).
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Figure 3. Demonstration of Effect of IL-1p, IL-6, Canakinumab and Tocilizumab on cytotox-icity determined by LDH release
in hBMMSC. The results shown are representative of the 3 independent experiments. Data were expressed as mean =+ standard
deviation. *P<0.05 ac-cording to the student's t-test.

Effects of IL-1, IL-6, Canakinumab, Tocilizumab on of Mapk8, Yapl, Junb, Mepe, Mmp13, Mmp2 genes in
MRNA Levels of Polarity and Regeneration-Related Cyt | and Cyt 11 groups were significantly higher than com-
Genes In Vitro bination groups Comb I and Comb 11 (P<0.05). Moreover,

the mRNA expression levels of Mapk8, Yapl, Junb, Mepe,

The mRNA levels of Pard3, Mapks, Dmp1, Yap1, Junb, Mmp13, and Mmp2 were observed to be lower in the com-

Mepe, Mmp13, Mmp2 genes were evaluated by qPCR. bination groups, particularly in Comb I, compared to the

The levels of Pard3 and Dmpl mRNA significantly de- Cyt | and Cyt Il groups, approaching closer to the normal-

creased in the Cyt | and Cyt Il groups. The mRNA levels ization threshold. (P<0.05) (Figure 4).
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Figure 4. Demonstration of Effects of IL-1p, IL-6, Canakinumab and Tocilizumab on Polarity and Regeneration-related mRNA levels in
hBMMSC culture. Data were expressed as mean + standard deviation. The results shown are representative of the 3 independent experi-ments.

*P<0.05 according to the ANOVA test.
DISCUSSION

The effects of IL-1p and IL-6 on human bone marrow mes-
enchymal stem cells (nBMMSCs) are highlighted in this
work, along with the possible therapeutic advantages of
combining IL-1p antagonist canakinumab with IL-6 antag-
onist tocilizumab. The results provide fresh insights into
the regulation of inflammatory responses in RA models
and are consistent with other studies on the etiology of
rheumatoid arthritis (RA).

The observed decrease in cell viability and increase in cy-
totoxicity in hBMMSC:s treated with IL-1 and IL-6 high-
light the destructive nature of these cytokines in RA. Even
in the recent studies IL-1p and IL-6 are shown to play cru-
cial roles in the inflammatory processes of RA by promot-
ing the recruitment and activation of inflammatory cells,
leading to joint damage and erosion.®° It has also been
observed that these cytokines stimulate the formation of
matrix metalloproteinases (MMPs), which break down
components of the extracellular matrix and aid in tissue
death.*®

The combination therapy with canakinumab and tocili-
zumab demonstrated a significant protective effect on
hBMMSCs, reducing cytotoxicity and improving cell via-
bility. This synergistic effect can be attributed to the com-
plementary mechanisms of action of these antagonists.
Canakinumab specifically targets IL-1p, a key mediator of
acute inflammation, while tocilizumab inhibits IL-6 sig-
naling, which is proven from former studies, involved in
chronic inflammation and the promotion of autoimmun-
ity.?* The combination of these antagonists can effectively

reduce the inflammatory burden in RA, offering a potential
therapeutic strategy for managing the disease.

In our study, we deliberately selected key genes associated
with polarity and regeneration to elucidate the molecular
mechanisms influenced by inflammatory events in bone
marrow stem cells. Significant alterations in the expression
of polarity and regeneration-related genes were seen in
hBMMSCs treated with cytokines and antagonists, accord-
ing to gene expression analysis. The downregulation of po-
larity-related genes (Pard3, Dmp1l) in response to cyto-
kines IL-6 and IL-1p indicates disruption of cellular orien-
tation and structure, which are demonstrated to pivotal for
maintaining tissue integrity.3* As it was already in the lit-
erature, the upregulation of regeneration-related genes
(Mapks8, Yapl, Junb, Mepe, Mmp13, Mmp2) suggests an
attempt by the cells to repair and regenerate damaged tis-

sues in the presence of inflammation.3®

The application of canakinumab and tocilizumab reversed
these gene expression changes, promoting normalization
and enhancing the regenerative capacity of hBMMSCs.
This finding supports the recent studies about notion that
targeting specific inflammatory pathways can restore cel-
lular functions and improve tissue repair processes in
RA.2% The results align with previous studies demonstrat-
ing the benefits of cytokine inhibitors in reducing inflam-

mation and promoting tissue regeneration in RA mod-
e|s.18,22

The significant reduction in cytotoxicity observed in the
combined treatment groups further emphasizes the poten-
tial of combination therapy in RA management. By con-
currently targeting multiple cytokines, it is possible to
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achieve a more comprehensive suppression of inflamma-
tory pathways, leading to better clinical outcomes as pre-
vious research claims.!* This approach is particularly rele-
vant in RA, where multiple cytokines and signaling path-
ways contribute to disease progression and chronic inflam-

mation.!8

In addition to the observed cellular and molecular effects,
the study also highlights the importance of early interrup-
tion in RA. The application of cytokine antagonists in the
early stages of inflammation can prevent irreversible tissue
damage and preserve joint function. Previous studies have
demonstrated that early treatment with such medicines im-
proves outcomes over time in individuals with RA by low-
ering disease activity and preventing structural damage.®1°

The findings of this study have important implications for
the development of treatment strategies in RA. Through
the identification of distinct cytokine profiles and molecu-
lar markers related to the advancement of the disease,
guided medicines can be developed, resulting in increased
therapeutic effectiveness and reduced side -effects.?!
Guided medicine approaches in RA are gaining increasing
attention, with ongoing research focused on identifying bi-

omarkers and developing targeted therapies.'*1°

Future studies should aim to explore and define the de-
tailed molecular mechanisms underlying the synergistic
effects of cytokine antagonists in RA models. Researching
the connections between various cytokines and the signal-
ing pathways they interact with will shed light on the path-
ophysiology of RA and help create more potent treatment
plans.? Furthermore, to confirm the results of this investi-
gation and evaluate the security and effectiveness of com-
bination treatments in RA patients, clinical trials are re-

quired.?2%

In conclusion, this study demonstrates the potential bene-
fits of combining IL-1p and IL-6 antagonists in an in vitro
RA model. The findings support the use of combination
therapy to enhance treatment efficacy and improve patient
outcomes in RA. The study also underscores the im-
portance of early intervention and guided medicine ap-
proaches in managing this complex disease. It is necessary
to do additional study to investigate the molecular mecha-

nisms and therapeutic implications of these discoveries.
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Assessment of cfDNA Levels in Saliva Samples of Stressed Young Adults:

Preliminary Study

Stres Altindaki Geng Yetiskinlerin Tiikiiriik Orneklerinde ¢cfDNA Diizeylerinin

Degerlendirilmesi: On Cahsma
Ekin CELIK" Mirag¢ Berkay KOKSAL? Hact Mehmet AKBULUT? Selahattin Ata AYDIN?

Yigit Emre KURT? "~ Can OKAN? " Simay CETINKAYA?

oz

Amag: Bu pilot ¢aligmada, ikinci sinif tip 6grencilerinin sinav 6ncesi ve sonrasinda tiikiiriik 6rneklerindeki hiicre dist DNA (hdDNA,
cfDNA) diizeylerinin incelenmesi amaglanmistir.

Aragclar ve Yontem: Stres profilleri DASS-21 6lgegi ile degerlendirilen 20 6grencinin sinav 6ncesi ve sonrasi tiikiiriik 6rnekleri alinarak
hiicre dis1 DNA izole edilmistir. Izole edilen DNA'lar spektrofotometre ve otomatik elektroforez sistemi ile 6lgiilmiistiir.

Bulgular: Spektrofotometre analizleri, sinav sonrasi1 6grencilerden alinan ¢fDNA miktarlarinda anlaml bir azalma gostermistir (p<0.05).
Bu fark otomatik elektroforez sistemi ile dogrulanmis ve 6zellikle 40-200 bp araligindaki cfDNA miktarlarinin stresin azalmasiyla birlikte
azaldig1 tespit edilmistir (p<0.05).

Sonug: Psikososyal stres hdDNA salinimini etkilemektedir. Bu ¢alismada, tiikiiriik 6rneklerinde bulunan hdDNA miktarlarinin stresle ilig-
kili olarak anlamli degisiklikler gosterdigi raporlanmugtir. Bu 6n ¢alisma, tiikiiriik numunelerindeki hdDNA'nmn saglikh bireylerde stresin
potansiyel biyolojik bir belirteci olarak degerlendirilebilecegini ortaya koymustur.

Anahtar Kelimeler: biyobelirteg; hdDNA; plazma
ABSTARCT

Purpose: The aim of this pilot study was to examine the levels of cell-free DNA (cfDNA) in the saliva samples of second-year medical
students before and after a stress-inducing event, exams.

Materials and Methods: Saliva samples were collected from 20 students, whose stress profiles were assessed using the DASS-21 scale,
both before and after the exams. Cell-free DNA was isolated from these samples, and measured using spectrophotometry and automated
electrophoresis system.

Results: Spectrophotometric analysis revealed a significant decrease in cfDNA levels in the saliva samples collected after the exams
(p<0.05). This difference was confirmed by the automated electrophoresis system, particularly showing a reduction in cfDNA amounts in
the 40-200 bp range with the reduction of stress (p<0.05).

Conclusion: Psychosocial stress affects the release of cell-free DNA. This study reports that the amount of cfDNA found in saliva samples
significantly changes in relation to stress. This preliminary study suggests that cfDNA in saliva samples could potentially serve as a biolo-
gical marker for stress in healthy individuals.

Keywords: biomarker; cfDNA; plasma
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INTRODUCTION

DNA that is present in blood plasma, serum, cerebrospinal
fluid, saliva, and urine without being associated with cells is
known as cell-free DNA (cfDNA) or extracellular DNA (ec-
DNA).1? The exact biological sources of cell-free DNA are
still not fully understood; it is suggested that they may origi-
nate from mechanisms like active secretion, apoptosis, ne-

crosis, or netosis.>*

Elevated amounts of cell-free DNA (cfDNA) in the blood,
whether originating from the genome or mitochondria, are
distinctive indicators of both acute systemic inflammatory
reactions and long-term inflammation.® Such heightened le-
vels have been observed following events like trauma, sepsis,
stroke, ischemia/reperfusion injury, and myocardial infarc-
tion, as well as in individuals with cancer, autoimmune dise-
ases, cardiovascular conditions, and metabolic disorders.® In
these situations, cfDNA has been firmly established as a de-
pendable and consistent biomarker. Measuring cfDNA levels
holds promise as a valuable clinical tool for assessing risk
and monitoring therapy effectiveness across various inflam-

matory contexts.”

Stress is a common psychophysiological reaction produced
by the body in response to adverse, challenging, and difficult
situations or stressors.® It impacts the immune system and
triggers peripheral inflammatory pathways, resulting in the
secretion of certain biomolecules like hormones, and as re-
cently revealed, cfDNA.°

The effect of psychosocial stress on plasma cell-free DNA
(cfDNA) levels has become a focal point in recent years. %2
Czamanski-Cohen et al, studied the relationship between ele-
vated cortisol levels and cfDNA amounts in plasma and
showed a positive correlation.'® Another study indicated that
stress reduction might promote changes that result in lowered
plasma cfDNA levels.'* Shan and his colleagues conducted a
case-control study in 2024, which showed increased stress
levels resulted in elevated cfDNA levels in plasma.*?

MATERIALS and METHODS

Study Design

This pilot study, conducted at the Kirsehir Ahi Evran Uni-
versity Faculty of Medicine from October 2023 to May 2024,
included a sample of 20 participants. The DASS-21 scale, a
tool designed to evaluate symptoms of depression, anxiety,
and stress, was utilized to identify 20 medical students expe-
riencing stress.'3 Stress levels were evaluated using both self-
reported assessments and the validated DASS-21 scale.**
Participants completed a questionnaire addressing perceived
stress and stress-related symptoms before exam. Individuals
with pre-existing medical conditions, obesity, ongoing dental
treatment and elderly participants were excluded from the
study. This study was approved by Kirsehir Ahi Evran Uni-
versity Faculty of Medicine, Health Sciences Scientific Re-
search Ethics Committee (dated 30.04.2024 and numbered
2024-09/69).

Sample Collection

The students with a mean age of 22 years (range, 20-24 ye-
ars) participated in the study were chosen using a conveni-
ence sampling method. Participants abstained from consu-
ming any food or beverages, except for water, for one hour
prior to the collection. Saliva samples (3ml) were collected
both before and after the first semester examinations from
same individuals and delivered to the laboratory within one
hour and subjected to two-step centrifugation. Samples were
first centrifuged at 2000g for 15 min to remove any cellular
debris, then centrifuged at 2000g for 10 min. Samples were
stored at —80°C until cfDNA isolation.*®

cfDNA lIsolation

cfDNA was isolated with magnetic beads, using ZipPrime
SafeCAP Cell-Free DNA Extraction and Capturing Kit
(ZipPrime, Turkey) according to the manufacturer's protocol.
Isolated cfDNA were stored at —80°C until quantification.
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Quantification of cfDNA

Isolated cfDNA was first quantified via Jenway Genova
Nano Micro-Volume Life Science Spectrophotometer (Cole-
Parmer, US). Samples were briefly vortexed and centrifuged
before quantification using 2 uL of DNA. Fragment size of
cfDNA was assessed using the Agilent 2100 Bioanalyzer
(Agilent Technologies, US) with the High Sensitivity DNA
kit (Agilent Technologies, US), following the manufacturer's
instructions. The predominant fragment size was identified
as the peak with the highest molar concentration in the bioa-
nalyzer output.

Statistical Analysis

Statistical analysis was performed using GraphPad Prism 10
software (US). Data were presented as means + standard de-

viations and significance of differences were analysed using

the t test for spectrophotometry results and the nonparamet-
ric Mann-Whitney test for Bioanalyzer data.'® The value of
p<0.05 was considered statistically significant. Error bars
represent technical replicates.

RESULTS

In this study, twenty saliva samples were collected both be-
fore and after the first semester examinations from same in-
dividuals identified as stressed based on the DASS-21 ques-
tionnaire. After cfDNA isolations, amounts were quantified
using spectrophotometry initially. Data showed cfDNA le-
vels were significantly elevated in 80% of the participants
before examinations (p<0.05) (Figure 1).
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Figure 1. cfDNA levels measured via spectrophotometry. Data are presented as means + SD.

Since spectrophotometric analysis cannot determine the
lengths of cfDNAs, all isolated cfDNAs were quantified col-
lectively after isolation for each sample. Although these re-
sults offer a general basis for comparison, they are insuffici-
ent for making definitive conclusions. To accurately measure
cfDNAs based on their length, we conducted an analysis
using automated electrophoresis.*” In the second phase of the

experiment, samples were subjected to Bioanalyzer analysis.

Bioanalyzer results showed a significant decrease in all
samples correlated with stress elimination (p<0.05). cfDNAs
range between 40-200 bp were taken into consideration. Data
revealed a more than twofold decrease in all samples after
examinations, results are shown in Figure 2. A representative
Bioanalyzer graph is also added as Figure 3.
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Figure 3. Representative bioanalyzer graph.

DISCUSSION

The purpose of this preliminary study was to investigate the
relationship between cell-free DNA (cfDNA) levels and
stress. The study included 20 medical students identified as
stressed according to DASS-21 scale, whose saliva samples
were analyzed for cfDNA levels both before and after the
stress-inducing event, which were exams. Data quantified
with spectrophotometric analysis (Jenway Genova Nano
Micro-Volume Life Science Spectrophotometer) and asses-

sed via automated electrophoresis (Agilent 2100 Bioanaly-
zer). The results showed elevated cfDNA levels in saliva
samples before the exams, cfDNAs whose length between
40-200 bp were taken into consideration (p<0.05). Our fin-
dings were consistent with the literature.

In addition, our data also showed that participants had longer
cfDNAs within the ranges of 500-10.380 bp and 35-10.380
bp (data not shown). These cfDNAs were excluded from the
quantification data due to the possibility that they may have
originated from the oral microbiome.*®
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Moreover, additional analysis is necessary to ascertain the
source of the isolates within the specified range. Although
this preparatory study needs additional analysis to draw de-
finitive conclusions, it indicates that stress may impact
cfDNA levels in saliva, suggesting the potential use of
cfDNA as a biomarker for stress.
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D-Dimer/Fibrinogen Ratio as a Prominent Predictor of Mortality in COVID-19
Patients Admitted To the Intensive Care Unit

Yogun Bakim Unitesinde Yatan COVID-19 Hastalarinda Mortalitenin Belirgin Bir
Belirleyicisi Olarak D-Dimer/Fibrinojen Oram

Avsar ZERMAN! Cihan AYDIN? Nermin ZERMAN!

0z

Amag: Bu retrospektif kohort ¢alismada komorbidite varligi iizerinden herhangi bir kisitlama olmaksizin D -dimer/fibrinojen oraninin
COVID-19'da bir belirleyici olarak degerlendirilmesi amaglandi.

Araclar ve Yontem: Yogun bakim linitesine kabul edilen hastalarla retrospektif kohort ¢aligmas1 yapildi. Demografik veriler (cinsiyet,
yas, viicut kitle indeksi, komorbiditeler), prognostik klinik skorlar, sirali organ yetmezligi degerlendirme (SOFA) skoru ve G lasgow
Koma Skalas1 (GKS) skorlari, Yogun bakimda yatan hastalarm laboratuvar sonuglar1 ve invazif mekanik ventilasyon (IMV) ihtiyac1
ve siiresi kaydedildi.

Bulgular: Kronik bobrek hastaliklari, akut bobrek yetmezligi, kalp hastaliklari ve giddetli sepsis, ¢ikis grubunda anlamli olarak daha
yiiksekti. Daha diigiik lenfosit seviyelerinin artan 6liim oraniyla iligkili oldugu bulunmusgtur. Ayrica notrofil/lenfosit oran1 (NLR) ve
notrofiller artan mortaliteyle iligkiliydi. Daha yiiksek D-dimer/fibrinojen oran1 (DDFR) mortalite i¢in bir risk faktoriiydii, ancak yogun
bakim {initesinde yatis siiresi i¢in bir risk faktorii degildi.

Sonug: DDFR'nin, COVID-19'da hastane i¢i mortaliteyi 6ngérmede potansiyel bir etkisi vardir.

Anahtar Kelimeler: COVID-19; dogustan gelen inflamatuar yanit; kan pihtilagmasi; 6liim orani

ABSTRACT

Purpose: In this retrospective cohort study, evaluating the role of the D-dimer/fibrinogen ratio in predicting the in-hospital mortality
rate of COVID-19 regardless of the presence of comorbidities was aimed.

Materials and Methods: This retrospective cohort study included patients admitted to the intensive care unit. The demographic data
of the patients (sex, age, body mass index, comorbidities), their prognostic clinical scores, laboratory results, and need for and duration
of invasive mechanical ventilation (IMV) were recorded.

Results: The rates of chronic renal diseases, acute renal failure, cardiac diseases, and severe sepsis were significantly higher in the
exitus group. It was found that lower levels of lymphocytes were associated with increased mortality. Furthermore, neutrophil counts
and the neutrophil to lymphocyte ratio (NLR) were associated with increased mortality. A higher D-dimer/fibrinogen ratio (DDFR)
was a predictor of mortality but not a predictor of the duration of hospitalization in the ICU.

Conclusion: DDFR has a potential impact in anticipating mortality rates in COVID-19 patients.

Keywords: COVID-19; blood coagulation; innate inflammatory response; mortality rate

Received: 30.08.2023; Accepted: 07.10.2024

Department of Internal Medicine, Kirsehir Ahi Evran University, Kirsehir, Turkey.
2Department of Chest Diseases, Department of Internal Medicine, Y ozgat Bozok University, Y ozgat, Turkey.
3Kirsehir Ahi Evran University Training and Research Hospital, Kirsehir, Turkey.

Corresponding Author: Cihan Aydin, Department of Chest Diseases, Department of Internal Medicine, Yozgat Bozok University, Yozgat, Turkey.
e-mail: dr.cihanaydin@hotmail.com

How to cite: Zerman A, Aydin C, Zerman N. D-Dimer/fibrinogen ratio as a prominent predictor of mortality in COVID-19 patients admitted to the intensive care
unit. Ahi Evran Med J. 2025;9(1):17-23. DOI: 10.46332/aemj.1352549

©Copyright 2025 Ahi Evran Medical Journal by Kirsehir Ahi Evran Medical Faculty (https://dergipark.org.tr/en/pub/aemj)

@ @ @ Ahi Evran Med J 2023 Open Access https://dergipark.org.tr/en/pub/aemj This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International Licence

Ahi Evran Med J. 2025;9(1)


https://orcid.org/0000-0003-0957-0766
https://orcid.org/0000-0002-1789-0172
https://orcid.org/0000-0002-1304-3224

Ahi Evran Med J. 2025;9(1):17-23

INTRODUCTION

COVID-19 has spread all over the world since December
2019. COVID-19 infection has been shown to have a con-
siderable potential for high mortality and morbidity.*

In the early phase of the COVID-19 pandemic, several
studies were conducted to determine risk factors for poor
prognosis.?3 These studies found comorbidities such as di-
abetes mellitus (DM), ischemic heart diseases, and heart
failure which include the pathological inflammation and
coagulation processes in the cellular background as risk
factors.*> COVID-19 infection may cause a fatal course
via the dysregulation of coagulation and inflammation re-

sponses.135

The interrelations between coagulation and inflammation
in COVID-19 infections led researchers and clinicians to
evaluate COVID-19 as a thrombo-inflammatory syn-
drome.®” Widespread endothelial dysfunction, severe co-
agulopathy, and thromboembolism occur in severe
COVID-19 infection cases.® Anticoagulants and proteases
activated in the coagulation process regulate inflammation
through specific cell receptors, whereas proinflammatory
cytokines and chemokines affect procoagulant and antico-
agulant processes.

D-dimer forms after fibrin decomposition during fibrinol-
ysis.® D-dimer and fibrinogen are both products in the co-
agulation cascade, and their high levels have been found
as predictors of poor outcomes in COVID-19 cases.}310-12

In previous studies, the D-dimer/fibrinogen ratio (DDFR)
was shown to be a predictor of poor outcomes of acute ex-
acerbation of chronic obstructive pulmonary disease
(AECOPD) and heart failure.%%3

Elevated DDFR was found to have a worsening impact on
outcomes of COVID-19 with concomitant heart failure.*

In this retrospective cohort study, we aimed to research the
predictive role of DDFR in COVID-19 without regard to
the presence of comorbidities and to contribute to the cur-
rent literature considering the limited number of studies in-

vestigating this parameter in this context.

MATERIALS and METHODS
Patients

This study was approved by the Clinical Research Ethics
Committee of Kirsehir Ahi Evran University (dated
09.08.2022 and numbered 2022-15/137). Patients hospi-
talized with COVID-19 infection in the intensive care unit
(ICU) between April 2020 and September 2022 were in-
cluded. Patients with pregnancy and life-threatening con-
ditions such as severe heart failure, renal failure, malig-
nancy, and acute coronary syndrome were not included in

the sample.
Methods

The demographic data of the patients (sex, age, body mass
index, comorbidities), their prognostic clinical scores,
their laboratory results, and their need for and duration of

inva-sive mechanical ventilation (IMV) were recorded.
APACHE 11

APACHE Il is a clinical parameter used to predict the
chances of mortality in patients hospitalized in the ICU.%
Age, body temperature, mean arterial pressure, arterial
blood gas pH results, heart rate, respiratory rate, laboratory
test results (sodium, potassium, creatinine, acute renal fail-
ure, white blood cell count, and hematocrit), Glasgow
Coma Scale (GCS) scores, and the fraction of inspired ox-
ygen (FiO2) are all included in the clinical score. The con-
centration of oxygen in room air is approximately 21%.
The APACHE I score represents the probability of mor-
tality as a percentage (%).

SOFA

SOFA is a sepsis-related organ failure assessment score
that includes the partial pressure of oxygen, FiOz, need for
mechanical ventilation, platelets, bilirubin, creatinine,
GCS, and mean arterial pressure or need for vasopressor
medication. The SOFA score refers to the probability of
mortality as a percentage.6:
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Glasgow Coma Scale

The GCS is used to systematically assess the degree of
compromised consciousness and includes three aspects of
responsiveness: eye-opening, motor responses, and verbal

responses. GCS scores vary in the range of 3-15.18

Statistical Analysis

The rate of in-hospital mortality was the primary outcome
measure, while the length of hospital stay in the ICU and
the requirement of invasive mechanical ventilation were
the secondary outcome measures. The Statistical Package
for the Social Sciences version 28.0 software for Windows
(IBM SPSS Statistics for Windows, Version 28.0. Ar-
monk, NY: IBM Corp., USA) was used to conduct the sta-
tistical analyses. The Kolmogorov-Smirnov and Shapiro-
Wilk tests were used to test the normality assumptions of
the quantitative variables. Depending on the type of varia-
ble and the normality of distributions, the Chi-Squared
test, Fisher-Freeman-Halton test, and the Mann Whitney-
U test were employed for the univariate analysis of the var-
iables. The relationship between ICU hospitalization dura-
tion and DDFR was analyzed using Spearman correlation
test. The descriptive statistics of the variables are pre-
sented as meantstandard deviation, frequencies (n), and
percentages (%). Bivariate logistic regression analysis was
performed to determine the effective risk factors in deter-
mining the mortality rates of the patients. Forward: The
conditional logistic regression analysis method was used
to determine the most accurate logistic model.

Table 1. Bivariate logistic regression analysis results.

RESULTS

We included 267 patients in this study. Among these pa-
tients, 55.8% (n:149) died due to COVID-19 infection.
The results of the group of patients who died from
COVID-19 were compared with those of the group who
survived (Supplement Table 1). The differences between
the sex (p=0.937) and BMI (p=0.254) distributions of the
two groups were not statistically significant. A significant
mortality risk factor was older age (p=0.000). A 1-unit in-
crease in age corresponded to a 0.077-unit increase in the
probability of mortality (OR: 1.077, 95% CI: 1.046-1.109,
p=0.000). A 1-unit increase in ferritin levels was found to
increase the probability of mortality by 0.001 units (OR:
1.001, 95% ClI: 1.000-1.002, p=0.022) (Table 1).

Following the univariate analysis conducted to evaluate
the differences in mortality status among patients based on
the included parameters, bivariate logistic regression anal-
ysis was performed to determine whether these parameters
were significant risk factors for mortality. The forward
conditional logistic regression analysis method was used
to determine the most accurate logistic model, and the per-
centage correct value was 85.7%. The model's correct es-
timation value was also appropriate according to the Hos-
mer-Lemeshow test score (¥>=5.857, P=0.663). The coef-
ficients found as a result of the bivariate logistic regression
analysis are shown in Table 1.

Variables B S.E. Sig. OR 95% ClI for Exp(B) Lower-Upper
Age 0.074 0.015 0.000 1.077 1.046-1.109

Serum albumin 1.392 0.447 0.002 4.022 1.674-9.663

Ferritin 0.001 0.002 0.022 1.001 1.000-1.002

LDH 0.002 0.001 0.007 1.002 1.001-1.004

IMV 3.827 0.573 0.000 45.903 14.928-141.150
Hospitalization duration 0.085 0.024 0.000 1.089 1.039-1.142

LDH: Lactate dehydrogenase, IMV: invasive mechanical ventilation

Clinical Scores

The clinical scores of the exitus group, including their
APACHE-Il (p=0.000), SOFA (p=0.000), and GCS
(p=0.000) scores, were significantly higher than those of
the non-exitus group.

Comorbidities

Chronic renal diseases (p=0.028), acute renal failure
(p=0.014), cardiac diseases (p=0.014), and severe sepsis
(p=0.000) were associated with mortality.
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Hemogram Parameters

Lower lymphocyte counts (p=0.006), higher neutrophil to
lymphocyte ratios (NLR) (p=0.000), and higher neutrophil
counts (p=0.044) were risk factors for an increased risk of

mortality.

Biochemical Parameters

Lower plasma serum albumin levels (p=0.000) were a pre-
dictor of increased mortality. Furthermore, higher levels of
procalcitonin, C-reactive protein (CRP) (p=0.034), neutro-
phils (p=0.044), ferritin (p=0.002), lactate dehydrogenase
(LDH) (p=0.003), uric acid (p=0.001), troponin (p=0.000),
CK-MB (p=0.005), lactate (p=0.013), and aspartate ami-
notransferase (AST) (p=0.005) were related to increased

mortality rates.

A 1-unit decrease in serum albumin values corresponded
to a 3.022-unit increase in mortality rates (OR: 4.022, 95%
Cl: 1.674-9.663, p=0.002). A 1-unit increase in ferritin
values corresponded to a 0.001-unit increase in mortality
rates (OR: 1.001, 95% CI: 1.000-1.002, p=0.022). A 1-

unitincrease in LDH 1 values corresponded to a 0.002-unit
increase in mortality rates (OR: 1.002, 95% CI: 1.001-
1.004, p=0.007).

Other Clinical Parameters

The requirement of invasive mechanical ventilation was
related to mortality (55.7% vs 6.0%, p-value: 0.000). A 1-
unit increase in the requirement of invasive mechanical
ventilation corresponded to a 44.903-unit increase in mor-
tality rates (OR: 1.089, 95% CI: 14.928-141.150,
p=0.000).

D-Dimer/Fibrinogen Ratio

A higher DDFR was a predictor of mortality (p=0.000),
but it was not a predictor of the duration of hospitalization
in the ICU (p=0.313). Spearman's Rho coefficients show-
ing the relationship between ICU hospitalization durations
and DDFR values are shown in Supplement table Table 1.
There was no statistically significant relationship between
DDFR values and ICU hospitalization durations (p=-
0.062, p=0.313) (Table 2).

Table 2. The relationship between the D-dimer/Fibrinogen ratio and ICU hospitalization durations.

Spearman's rho ICU hospitalization duration DDFR
ICU hospitalization duration Rho -0.062
1.000
p 0.313
DDFR FF)iho 1000

ICU: Intensive care unit, DDFR: D-dimer/Fibrinogen ratio.

DISCUSSION

We found that the D-dimer/Fibrinogen ratio (DDFR) was
a potential predictor of the mortality of COVID-19 in the
ICU. The exitus group had significantly higher DDFR val-
ues than the non-exitus group (p<0.005). The elevation of
this biomarker is caused by the dysregulation of inflamma-
tion and thrombosis. The comparison of the laboratory re-
sults of the two groups also supported this implication.
Lower plasma serum albumin and higher values of procal-
citonin, CRP, neutrophils, ferritin, and LDH were associ-
ated with increased mortality. The results of this study
were consistent with the current literature. Previously,
older age, chronic renal diseases, acute renal failure, car-
diac diseases, and severe sepsis have been identified as

predictors of poor prognosis.'*2?2 Considering our labora-
tory results and those reported in previous studies, it can
be concluded that higher levels of troponin, NLR, LDH,
AST, CRP, procalcitonin, and ferritin, in addition to lower
levels of serum albumin and lymphocytes, are predictors
of mortality in COVID-19 cases.?®

An important aspect to emphasize is the limited number of
studies that have evaluated the worsening impact of higher
DDFR values in COVID-19 cases. Most previous studies
have revealed that D-dimer and fibrinogen are independent
predictors of poor outcomes.?6-2

In the review article by Bivona et al., the potential of la-
boratory parameters to affect COVID-19 severity was an-
alyzed comprehensively.®® An evaluation was carried out
separately for each laboratory parameter with qualified
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studies. Similar to our results, higher levels of troponin,
NLR, LDH, AST, CRP, procalcitonin, and ferritin, in ad-
dition to lower levels of serum albumin and lymphocytes,
were identified as predictors of severe infection. These re-
sults considered along with our results demonstrate the
need for more research about new biomarkers in this con-

text.

In the meta-analysis study conducted by Zhan et al., 33
studies were included. Elevated D-dimer values were
found as a risk factor for thromboembolism, infection se-
verity, and mortality in COVID-19 cases.? These findings
were also strongly linked to the underlying mechanism of
death. The interaction between inflammation and coagula-
tion, as well as dysregulated inflammation, lead to severe
COVID-19 infection. Thrombotic processes can also cause

fatal outcomes via thromboembolism.%

Fibrinogen was also found to be an important product in
the coagulation cascade and identified as a critical labora-
tory parameter in the study conducted by D’Ardes et al.?®
The underlying mechanism of the prognostic role of fibrin-
ogen was explained by altered polymerization kinetics,
partly accounted for by an increase in sialic acid on the
cellular level.?® These findings also indicated the crucial
role of coagulation, inflammation, and endothelial damage
in these processes. Anticoagulants and proteases activated
during coagulation regulate inflammation through specific
cell receptors, whereas proinflammatory cytokines and
chemokines affect procoagulant and anticoagulant pro-

cesses.

The expression of tissue factor in endothelial surfaces is
increased by IL-6, TNF-, IL-1, and CRP, and the presenta-
tion of tissue factor is the first step in the coagulation cas-
cade.®

Aydin et al. found that DDFR was a predictor in AECOPD,
which is characterized also by respiratory failure similar to
the case in patients with COVID-19 infection.®

Murat et al. conducted a retrospectively designed two-cen-
ter study with 232 COVID-19 patients with concomitant
heart failure (HF) hospitalized in the ICU.% The tertiles 1-
3 of patients with HF and COVID-19 were categorized.
DDFR values below 0.37, between 0.38 and 1.13, and

above 1.13 were included in the first tertile, second tertile,
and third tertile, respectively. The optimal cutoff value of
serum DDFR was calculated to be 0.61. DDFR was related
to in-hospital mortality. Our findings were consistent with
these results, and we analyzed this marker in a sample
formed without a restriction based on the presence of
comorbidities. Patients with severe heart failure were
probably included in their study, as far as understood from
the inclusion and exclusion criteria. Besides, to make clear
conclusions, we excluded patients with life-threatening
conditions such as severe heart failure, renal failure, ma-

lignancy, and acute coronary syndrome.

A fatal course via the dysregulation of the thrombotic and
inflammatory processes occurs at on cellular level.! The
interrelations between thrombosis and inflammation led
researchers and clinicians to evaluate COVID-19 as a
thrombo-inflammatory syndrome.5”

D-dimer forms after fibrin decomposition during fibrinol-
ysis.® Both D-dimer and fibrinogen have functions in the
coagulation cascade and have been reported to be markers
of poor prognosis in COVID-19 cases..310-12

It was determined that elevated levels of D-dimer and fi-
brinogen were brought on by pulmonary inflammation led
by COVID-19, along with localized platelet activation,
blood coagulation, and relative hypofibrinolysis.” Hyper-
inflammation is triggered by COVID-19 through the im-
pairment of innate and adaptive antiviral defense mecha-
nisms. The renin-angiotensin-aldosterone system (RAAS)
activates pathological hypercoagulability and immuno-
thrombosis. At this point, it should also be emphasized that
the COVID-19 infection process in the human body is fa-
cilitated through the ACE-2 receptors on the cell surface.

This study, with an optimal design, has the potential to
contribute to the current literature considering the low
number of previous studies on the topic in this context and
the suboptimal designs in these studies. DDFR has a po-
tential role in the anticipation of mortality in COVID-19.
Besides, physicians can contribute to the current literature
by researching new biomarkers.
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Evaluation of the Relationship Between Systemic Immune-Inflammatory Index
and Morning Blood Pressure Surge in Newly Diagnosed Essential Hypertension
Patients
Yeni Tam Almis Esansiyel Hipertansiyon Hastalarinda Sistemik Immiin inflamatuar

Indeksi ve Sabah Kan Basinci Dalgalanmasi1 Arasindaki iliskinin Degerlendirilmesi

Muhammet Salih ATES "~ Fikret KELES"

0z

Amag: Bu galisma, yeni tan1 konmus esansiyel hipertansiyon hastalarinda Sistemik Immiin-inflamatuar Indeks (Sif) ile Sabah Kan
Basimc Yiikselmesi (SKBY) arasindaki iliskiyi arastirmay1 amaglamaktadir.

Araglar ve Yontem: Nisan ve Haziran 2024 tarihleri arasinda, kardiyoloji polikliniginden 217 kontrol ve 188 hipertansif hastadan
olusan 405 katilimeiy1 igeren kesitsel bir cahigma yapilmistir. Katilimcilarm kan basinci, Ayaktan Kan Basimci Izleme (AKBI) kulla-
milarak izlenmis ve SIT dahil inflamatuar belirtegler degerlendirilmistir. Sii, platelet sayismin nétrofil sayisiyla carpilmasi ve lenfosit
sayisina boliinmesiyle hesaplanmustir. Istatistiksel analizler, SKBY'yi éngormede Sii'nin degerini degerlendirmek igin ROC egrisi
analizini igermektedir.

Bulgular: Hipertansif hastalar, kontrol grubuna kiyasla 24 saatlik, giindiiz ve gece sistolik ve diyastolik kan basinci degerlerinin
anlaml derecede yiiksek oldugunu gostermistir (hepsi p<0.001). SKBY ve Sii de hipertansif grupta anlaml1 derecede yiikselmistir (her
ikisi de p=0.003). ROC analizi, Sii'nin 27.3 mmHg'in iizerinde SKBY 'yi 6ngormede 577.38 kesim degeri ile %56.4 duyarhhk ve
%67 ozgilliikle 0.645 (p=0.001) AUC'ye sahip oldugunu gostermistir. Yiiksek notrofil ve platelet sayilari, daha yiiksek kan basinci
seviyeleri ve kardiyovaskiiler risk ile iliskilendirilmistir.

Sonug¢: Calisma, hipertansif hastalarda Sif ve SKBY arasinda anlamli bir iliski oldugunu belirlemis, bu da sistemik inflamasyonun
kan basmcmin diizenlenmesinde ve hipertansiyonun patogenezinde rol oynayabilecegini énermektedir. Sif, SKBY ve ilgili kardiyo-
vaskiiler riskleri 6ngérmede degerli bir biyomarker olarak kullanilabilir ve daha erken ve daha hedeflenmis miidahaleleri kolaylastira-
bilir.

Anahtar Kelimeler: enflamatuar belirtegler; kan basmnci degiskenligi; kardiyovaskiiler hastalik; kardiyovaskiiler risk
ABSTRACT

Purpose: This study aims to explore the relationship between the Systemic Immune-Inflammatory Index (Sll) and Morning Blood
Pressure Surge (MBPS) in patients with newly diagnosed essential hypertension.

Materials and Methods: A cross-sectional study was conducted between April and June 2024, involving 405 participants, 217 con-
trols, and 188 hypertensive patients, recruited from a cardiology outpatient clinic. Participants' blood pressure was monitor ed using
Ambulatory Blood Pressure Monitoring (ABPM), and inflammatory markers, including Sll, were assessed. SIl was calculated by
multiplying platelet count by neutrophil count and dividing by lymphocyte count. Statistical analysis included ROC curve anal ysis to
evaluate SllI's predictive value for MBPS.

Results: Hypertensive patients exhibited significantly higher 24-hour, daytime, and nighttime systolic and diastolic blood pressure
values compared to controls (all p<0.001). MBPS and Sl were also significantly elevated in the hypertensive group (both p=0.003).
ROC analysis demonstrated that SII had an AUC of 0.645 (p=0.001) with a sensitivity of 56.4% and specificity of 67% at a cut-off
value of 577.38 for predicting MBPS greater than 27.3 mmHg. Elevated neutrophil and platelet counts were associated with higher
blood pressure levels and cardiovascular risk.

Conclusion: The study identified a significant association between SIl and MBPS in hypertensive patients, suggesting that systemic
inflammation may play a role in the regulation of blood pressure and the pathogenesis of hypertension. Sl could serve as a valuable
biomarker for predicting MBPS and associated cardiovascular risks, facilitating earlier and more targeted interventions.

Keywords: blood pressure variability; cardiovascular disease; cardiovascular risk; inflammatory markers
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INTRODUCTION

Hypertension remains a pervasive cardiovascular risk fac-
tor, significantly contributing to the global burden of heart
disease, cerebrovascular accidents, and renal dysfunction.*
Among the various forms of hypertension, essential hyper-
tension is particularly prevalent, affecting a large segment
of the adult population.? This condition is characterized by
elevated blood pressure levels in the absence of a discern-
ible secondary cause, making its management a primary
focus of clinical practice and public health initiatives. The
pathophysiology of essential hypertension is multifaceted,
involving a complex interplay of genetic, environmental,
and lifestyle factors that culminate in sustained hyperten-

sion and end-organ damage.3

Recently, there has been increasing recognition of the role
systemic immune and inflammatory mechanisms play in
the etiology and progression of essential hypertension.*5
Chronic low-grade inflammation and immune system
dysregulation have been implicated in vascular remodel-
ing, endothelial dysfunction, and heightened vascular re-
sistance-all key features of hypertension. The identifica-
tion of reliable biomarkers that can capture the extent of
immune and inflammatory activity is crucial for advancing
our understanding of hypertension and improving prog-
nostic assessments.

The Systemic Immune-Inflammatory Index (Sll) is an in-
novative biomarker that encapsulates the systemic inflam-
matory status by integrating three readily available hema-
tological parameters: platelet count, neutrophil count, and
lymphocyte count. This composite index has garnered at-
tention for its prognostic value across a spectrum of dis-
eases, including oncological, infectious, and cardiovascu-
lar conditions.®” In the context of hypertension, elevated
Sl levels may reflect an ongoing inflammatory process
that exacerbates vascular dysfunction and contributes to
poor clinical outcomes. Understanding the relationship be-
tween SlI and hypertension could offer novel insights into
the disease's pathophysiology and potential therapeutic
targets.

Adding to the complexity of hypertension management is
the phenomenon of the morning blood pressure surge
(MBPS), a transient but significant rise in blood pressure

occurring during the early morning hours. This surge has
been associated with an increased risk of cardiovascular
events; stroke and myocardial infarction, underscoring the
need for effective monitoring and intervention strate-
gies.®® The pathogenesis of MBPS is thought to involve a
combination of neurohormonal fluctuations, autonomic
nervous system activity, and vascular reactivity. Investi-
gating the interplay between Sl and MBPS may reveal
critical links between inflammation, circadian rhythms,

and cardiovascular risk in hypertensive patients.

This study aims to investigate the relationship between Sli
and MBPS in patients with newly diagnosed essential hy-
pertension. By examining these associations, we hope to
delineate the potential role of systemic inflammation in the
initial stages of hypertension and its impact on circadian
blood pressure patterns.

MATERIALS and METHODS

Study Design and Participants

This cross-sectional study was conducted between June
and July 2024, involving patients who were newly diag-
nosed with essential hypertension. Participants were re-
cruited from the cardiology outpatient clinic. Inclusion cri-
teria encompassed adults aged 18-75 years with newly di-
agnosed essential hypertension, while exclusion criteria
involved patients with secondary hypertension, malignan-
cies, hyperthyroidism, chronic renal disease, rheumato-
logic conditions, inflammatory diseases, active infections,
those on antiplatelet or antibiotic therapy, and those on an-
tihypertensive medication. A power analysis using
G*Power (version 3.1.9.4) with an effect size of 0.50 de-
termined a required sample size of 88 participants per
group, totaling 176 participants. This study was approved
by the Scientific Ethics Committee of Kirgehir Ahi Evran
University Faculty of Medicine, Health Sciences (dated
11.06.2024 and numbered 2024-12/98).

Ambulatory Blood Pressure Monitoring (ABPM)

ABPM was utilized to obtain accurate blood pressure
measurements over a 24-hour period. An appropriately
sized cuff was placed on the non-dominant arm of each
participant. ABPM devices were calibrated every six
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months to ensure accuracy and reliability of the measure-
ments. Blood pressure was measured every half hour at
night and every 15 minutes during the day. Participants
were instructed to adhere to their usual daily routines and
remain still during measurements. The recorded data was

transferred to a computer for analysis.

Measurement of Blood Pressure and Calculation of
MBPS

The data collected encompassed systolic blood pressure
(SBP) and diastolic blood pressure (DBP) values over 24
hours, as well as during daytime and nighttime periods.
Hypertension was classified based on a 24-hour average
SBP exceeding 130 mmHg and/or DBP exceeding 80
mmHg. Additionally, an average daytime SBP over 135
mmHg and/or DBP over 85 mmHg, and an average
nighttime SBP above 120 mmHg and/or DBP above 70
mmHg were also indicative of hypertension.'® MBPS was
determined by subtracting the mean SBP one hour before
waking from the mean SBP two hours after waking.**

Inflammatory Markers

Blood samples were obtained the following morning after
an overnight fast to assess inflammatory markers. SIl was
calculated by multiplying the platelet count by the neutro-
phil count and then dividing this product by the lympho-
cyte count.'? Other markers were also assessed, including
the platelet-lymphocyte ratio (PLR) and neutrophil-lym-
phocyte ratio (NLR).

Statistical Analysis

The statistical analyses were performed using IBM SPSS
version 29.0 for Windows (Armonk, NY, USA). The Kol-
mogorov-Smirnov test was used to assess the normality of
continuous variables. Descriptive statistics were presented
as median (25th-75th percentiles) and frequencies (n %).
In the study, the comparisons between two groups for con-
tinuous quantitative variables, where the assumption of
normality was not met, were conducted using the Mann-
Whitney U test. Categorical variables were analyzed using
chi-square. A receiver operating characteristic (ROC)
curve analysis was conducted, with particular emphasis on

establishing a diagnostic threshold for a MBPS greater
than 27.3 mmHg.

RESULTS

Atotal of 405 participants were enrolled in the study, com-
prising 217 individuals in the control group and 188 in the
hypertensive group. Age differences between the control
and hypertensive groups were not statistically significant
(p=0.099). The gender distribution was similar across both
groups, with males representing 46.1% of the control
group and 50% of the hypertensive group (p=0.431).

Lipid profiles, hematological parameters, and lymphocyte
counts showed no significant differences between the con-
trol and hypertensive groups, though neutrophil counts
were marginally higher in the hypertensive group (Table
1).

Blood pressure measurements indicated significantly
higher values in the hypertensive group across all periods,
including 24-hour, daytime, and nighttime SBP and DBP
(all p<0.001). The MBPS and the SII were also signifi-
cantly elevated in the hypertensive group (p=0.003 for
both). Additionally, the PLR and NLR were higher in the
hypertensive group (p=0.034 and p=0.023, respectively).
For comprehensive data, refer to Table 1.

Hypertensive patients were divided into two groups based
on the median MBPS value of 27.3, with the median serv-
ing as the cutoff point. Age and gender distribution were
similar between hypertensive patients with MBPS below
and above 27.3 mmHg. However, platelet counts were sig-
nificantly higher in the group with MBPS above 27.3
mmHg (p=0.002). Neutrophil counts were significantly el-
evated in the group with higher MBPS (p<0.001).

The Sl was notably higher in hypertensive patients with
MBPS above 27.3 mmHg compared to those with MBPS
below this threshold (p=0.001). In contrast, the PLR and
NLR did not show significant differences between these
two groups, with p-values of 0.147 and 0.216, respectively
(Table 2).

ROC curve analysis evaluated the predictive value of SlI,
NLR, and PLR for MBPS above 27.3 mmHg in hyperten-
sive patients. The SII had an AUC of 0.645 (p=0.001), a
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cut-off of 577.38, 56.4% sensitivity, and 67% specificity.
PLR showed an AUC of 0.561 (p=0.147), with a cut-off of
115.39, 55.3% sensitivity, and 59.6% specificity. NLR had

an AUC of 0.552 (p=0.217), a cut-off of 2.05, 51.1% sen-
sitivity, and 61.7% specificity. (Figure 1).

Table 1. Comparison of demographic and laboratory characteristics of Controls and Hypertensive groups.

Variable Control Group (n=217) Hypertensive (n=188) p-value
Age, year 54 (45.5-64) 57 (47-65) p=0.099
Gender (male), n (%) 100 (46.1) 94 (50) p=0.431
LDL, mg/dl 110 (89-134) 116.5 (93-142) p=0.215
HDL, mg/dl 46 (39-56) 46 (39-55) p=0.940
Triglyceride, mg/dl 142 (96-214) 160 (104.5-233) p=0.098
Hgb, g/dl 14.3 (13.2-15.5) 14.3 (13.1-15.6) p=0.778
White Blood Cell, 103/ul 7.60 (6.53-8.99) 7.74 (6.45-9.69) p=0.194
Platelet, 103/ul 264 (225-302) 270 (225-304) p=0.595
Neutrophil, 103/ul 4.46 (3.65-5.19) 4.84 (3.75-5.90) p=0.055
Lymphocyte, 103/ul 2.43(1.97-2.88) 2.34 (1.86-2.84) p=0.296
Glucose, mg/dl 101 (91-110) 104 (90-142) p=0.145
Creatinine, mg/dl 0.80 (0.67-0.91) 0.82 (0.69-0.98) p=0.073
24-h SBP, mmHg 111 (106-116) 130 (123-137) p<0.001
24-h DBP, mmHg 63 (59-68) 76.5 (70.25-82) p<0.001
Daytime SBP, mmHg 113 (108-120) 132 (124-140) p<0.001
Daytime DBP, mmHg 66 (61-71) 78 (71-85) p<0.001
Nighttime SBP, mmHg 104 (99-112) 126 (120-134) p<0.001
Nighttime DBP, mmHg 59 (54-63.5) 73 (67-79) p<0.001
MBPS, mmHg 25 (16.46-32.35) 27.30 (21.1-36.45) p=0.003
Sl 4945 (379.5-593.5) 545.7 (381.5-697.9) p=0.003
PLR 110.9 (87.7-130.4) 113.5 (89.6-144.4) p=0.034
NLR 1.85 (1.48-2.23) 1.96 (1.51-2.61) p=0.023

Values are n (%),median (25th and 75th percentiles). LDL: Low-density lipoprotein, HDL: High-density lipoprotein, Hgb: Hemoglobin, SBP: Systolic blood
pressure, DBP: Diastolic blood pressure, MBPS: Morning Blood Pressure Surge, NLR: Neutrophil to lymphocyte ratio, PLR: Platelet to lymphocyte ratio, SlI:

Systemic immune-inflammation index.

Table 2. Comparison of demographic and laboratory characteristics according to the median value of MBPS in hypertensive patients

Variables MBPS<27.30 (n=94) MBPS>27.30 (n=94) p-value
Age, year 57.5 (47-66) 57 (45.75-65) p=0.775
Gender (male), n (%) 48 (51.1) 46 (48.9) p=0.770
Platelet, 103/ul 254 (212-286) 275.5 (234.5-343.2) p=0.002
Neutrophil, 103/ul 4.25 (3.59-5.15) 5.22 (4.02-6.86) p<0.001
Lymphocyte, 103/ul 2.31(1.74-2.70) 2.37 (2.01-3.02) p=0.082
Sl 508.9 (350.5-610.8) 614.54 (403.6-888.2) p=0.001
PLR 110.9 (89.9-137.2) 118.4(89.4-148.3) p=0.147
NLR 1.96 (1.58-2.35) 2.07 (1.50-2.91) p=0.216

Values are n (%), median (25th and 75th percentiles). MBPS: Morning Blood Pressure Surge, NLR: Neutrophil to lymphocyte ratio, PLR: Platelet to lymphocyte

ratio, Sll: Systemic immune-inflammation index.

DISCUSSION
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Figure 1. ROC analysis depicting sensitivity and specificity of the
Systemic Immune-Inflammation Index (SI1), Neutrophil-to-Lym
phocyte Ratio (NLR) and Platelet-to Lymphocyte Ratio (PLR) for
predicting a mean Blood Pressure Surge (MBPS) exceeding 27.3
in hypertensive patients.

In this study, we observed that hypertensive patients ex-
hibited significantly higher 24-hour systolic and diastolic
blood pressure values compared to controls, alongside an
elevated MBPS. Our findings suggest a significant associ-
ation between the SIl and MBPS, indicating that higher SlI
values are linked with greater MBPS. These results high-
light the potential role of systemic inflammation in the reg-
ulation of blood pressure and the pathogenesis of hyper-
tension.

Earlier research has shown a connection between inflam-
mation and elevated blood pressure. For instance, Saylik
et al. reported that higher Sl levels were independently
associated with exaggerated morning surge in newly diag-
nosed, treatment-naive hypertensive patients.® Our study
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corroborates these findings, showing a significant correla-
tion between SlII and MBPS, and further extends the un-
derstanding of how systemic inflammation might contrib-

ute to blood pressure variability.

In our study, the significant differences in neutrophil and
platelet counts observed between the hypertensive and
control groups support the association between systemic
inflammation and BP variability. Elevated neutrophil
counts have been implicated in the pathogenesis of hyper-
tension through mechanisms involving oxidative stress
and endothelial dysfunction.'* Similarly, increased platelet
counts, and activity have been associated with higher
blood pressure levels and cardiovascular risk.'> These
findings underscore the importance of inflammatory path-
ways in the development and progression of hypertension.

Besides SlI, we assessed other inflammatory markers like
NLR and PLR. Both NLR and PLR were significantly el-
evated in hypertensive patients compared to controls, con-
sistent with previous research identifying these ratios as
predictors of hypertension and cardiovascular events. 64
The inclusion of these markers alongside SlI provides a
comprehensive assessment of the inflammatory status in
hypertensive patients and their potential impact on blood
pressure regulation.

Given the strong association between SIl and MBPS, Sl|
could serve as a valuable biomarker for identifying hyper-
tensive patients at higher risk for cardiovascular events.
The ability to predict MBPS through a simple blood test
could facilitate earlier intervention and more personalized
treatment strategies, improving patient outcomes. Further-
more, targeting systemic inflammation through lifestyle
modifications and pharmacological interventions may of-
fer a novel approach to managing hypertension and reduc-
ing cardiovascular risk.

Despite the strengths of our study, including a large sample
size and the use of ABPM for accurate blood pressure
measurement, there are limitations that must be acknowl-
edged. The exclusion of patients on antihypertensive treat-
ment limits the generalizability of our findings to all hy-
pertensive patients. Additionally, the reliance on self-re-
ported waking and sleeping times for calculating MBPS

may introduce variability. Future studies should incorpo-
rate objective measures such as actigraphy to validate

these periods and provide more accurate assessments.

Another limitation is the cross-sectional design of our
study, which precludes conclusions about causality be-
tween systemic inflammation and MBPS. Longitudinal
studies are required to establish the temporal relationship
between these factors and to determine whether anti-in-
flammatory interventions can effectively reduce MBPS
and related cardiovascular events. Moreover, our study did
not evaluate other potential contributors to blood pressure
variability, such as genetic factors, stress, and lifestyle
habits, including diet and physical activity, which should
be considered in future research.

The clinical importance of our study lies in the identifica-
tion of Sl as a potential biomarker for predicting exagger-
ated MBPS. Given that MBPS has been associated with
increased cardiovascular events, our findings suggest that
SII could be used as a simple, cost-effective marker to
identify high-risk hypertensive patients. This could facili-
tate earlier and more targeted interventions to mitigate car-
diovascular risk. Moreover, the use of Sl in clinical prac-
tice could enhance risk stratification and personalized
treatment approaches for hypertensive patients.

Conclusion

Our study demonstrates that hypertensive patients have
significantly higher Sl and MBPS compared to controls.
The strong association between SIl and MBPS highlights
the potential role of systemic inflammation in the patho-
genesis of hypertension and suggests that Sl could serve
as a valuable biomarker for predicting MBPS and associ-
ated cardiovascular risks. These findings underscore the
importance of integrating inflammatory markers into the
management of hypertension to improve patient outcomes
and reduce the burden of cardiovascular disease.
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The Role of Disease Activity as a Determinant of Central Sensitivity and Body

Awareness in Fibromyalgia Patients: A Cross-Sectional Study

Fibromiyalji Hastalarinda Merkezi Duyarhlik ve Viicut Farkindah@inin Belirleyicisi
Olarak Hastalik Aktivitesinin Rolii: Kesitsel Bir Calisma

Yasemin MIRZA* "~ Adem KUCUK"

oz

Amag: Bu calismanmn amaci fibromiyalji sendromu (FMS) hastalarinda hastalik aktivitesinin santral sensitizasyon ve viicut
farkindalig tizerine etkisini belirlemektir.

Araglar ve Yontem: Bu kesitsel ¢alismaya FMS'li 45 hasta (ortalama yag: 45.9 (6.9) yil, ortanca hastalik siiresi: 3 (2-6) yil) katild1.
Hastalik aktivitesi, Fibromiyalji Etki Anketi (FEA) kullanilarak degerlendirildi ve daha yiiksek puan yiiksek hastalik aktivitesi olarak
kabul edildi. Santral sensitizasyonu degerlendirmek i¢in Santral Sensitizasyon Olgegi (SSO) uygulandi. Viicut farkindahg1 seviyeleri
Viicut Farkindaligi Anketi (VFA) ile degerlendirildi. Agri siddetini belirlemek i¢in Gorsel Analog Skala (GAS) kullanildi. Hastalik
aktivitesini hangi bagimsiz degiskenin agiklayabilecegini arastirmak i¢in basit dogrusal regresyon analizleri kullanildi.

Bulgular: Ortalama FEA ve VFA puanlari sirasiyla 53.4 ve 90 di. Ortanca GAS ve SSO puanlari sirastyla 8 ve 52 idi. Tiim hastalarin
%82.2'sinde santral sensitizasyon pozitifti. FEA, GAS skoruyla orta diizeyde iliskiliydi (r=0.445, R2=0.198, p=0.002) ve SSO ile
yiiksek diizeyde iligkiliydi (r=0.539, R2=0.291, p<0.001). FEA ve VFA arasinda ise anlamli bir korelasyon saptanmadi (p=0.791).
Basit dogrusal regresyon analizinin sonuglari, GAS'm hastalik aktivitesinin %19.8"ini agikladigmn1 gosterdi. FEA (r=0.445, p=0.002)
agr siddetini anlamh sekilde tahmin etti. Ayrica SSO hastalik aktivitesinin %29.1'ini agiklarken, FEA (r=0.539, p<0.001) santral
sensitizasyonu anlamli sekilde 6ngoriildi.

Sonug: Yiiksek hastalik aktivitesi FMS'li hastalarda santral sensitizasyon ve viicut farkindaligini olumsuz bir sekilde etkilemektedir.
Klinisyenler yiiksek hastalik aktivitesi olan hastalarn yonetiminde rutin tedavilere ek olarak multimodal biyopsikososyal bakis agisini
da g6z oniinde bulundurmahdir.

Anahtar Kelimeler: beden farkindaligi; fibromiyalji sendromu; hastalik aktivitesi; santral sensitizasyon
ABSTRACT

Purpose: The present study aimed to identify the influence of disease activity on central sensitization (CS) and body awareness in
fibromyalgia syndrome (FMS) patients.

Materials and Methods: Forty-five patients with FMS (mean age: 45.9 (6.9) years, median disease duration: 3 (2-6) years) were
participated this cross-sectional study. Disease activity was assessed using the Fibromyalgia Impact Questionnaire (FIQ) and higher
score was considered high disease activity. The Central Sensitization Inventory (CSI) was performed for central sensitivity. Body
awareness levels were evaluated with the Body Awareness Questionnaire (BAQ). Visual Analogue Scale (VAS) was used to identify
pain severity. Simple linear regression analyses were used to determine which independent variables could explain disease activity.
Results: The mean FIQ and BAQ were 53.4 and 90 points, respectively. The median VAS and CSI were 8 cm and 52 point, respec-
tively. The CS is positive in 82.2% of all patients. FIQ was moderately correlated with the VAS score (r=0.445, R2=0.198, p=0.002)
and is highly correlated with CSI (r=0.539, R2=0.291, p<0.001). There was no significant correlation between FIQ and BAQ
(p=0.791). The results of the simple linear regression analysis presented that VAS explained 19.8% of the the disease activity. FIQ
(r=0.445, p=0.002) significantly predicted pain severity. Additionally, The CSI explained 29.1% of the disease activity and FIQ
(r=0.539, p<0.001) significantly predicted CS.

Conclusion: High disease activity negatively impacts CS and body awareness in FMS patients. Clinicians should consider a multi-
modal biopsychosocial perspective in addition to routine treatments in the management of patients with high disease activity.

Keywords: body awareness; central sensitization; fibromyalgia syndrome, disease activity
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INTRODUCTION

Fibromyalgia syndrome (FMS) is a chronic disease char-
acterized by widespread pain and tender points, accompa-
nied by many symptoms such as sleep disturbance, morn-
ing stiffness, fatigue and psychiatric disorders.* The prev-
alence of FMS in the European population is 4.7%, with a
higher prevalence in women than in men.? Currently, the
most commonly used patient-based outcome measure to
evaluate disease activity in FMS patients is the Fibromyal-
gia Impact Questionnaire (FIQ). FIQ evaluates factors
such as pain, fatigue, stiffness, physical impairment, num-
ber of days feeling good, ability to do work, anxiety and
depressive symptoms.® Evaluation of disease activity in
FMS patients is very important in the management of the
disease, follow-up of patients and prediction of prognosis.

Although the etiopathogenesis of FMS is unclear, central
sensitization (CS) causing changes in pain modulation
may explain widespread musculoskeletal pain.* CS is de-
fined as increased response of nociceptive neurons in the
central nervous system to various peripheral stimuli such
as temperature, light, pressure and medication.® This cen-
tral hyperactivity induces allodynia, hyperalgesia, and
chronic widespread pain.t Through previous studies, CS
has been shown to occur in a number of specific chronic
pain populations, including FMS.%8 Furthermore, previous
researches have demonstrated chronic musculoskeletal
pain, emotional status and cognitive impairment associ-
ated with body awareness.®'® However, there is little
knowledge about body awareness and CS in patients with
FMS and its association with disease activity.

Body movements are key concepts for rehabilitation and
the evaluation of body movements and awereness are cru-
cial.'* Body awareness is defined as focusing on internal
body sensations, being aware of them, and perceiving
movement responses with environmental and relational
conditions.*? Body awareness occurs through the integra-
tion of many sensory inputs such as interoceptive, extero-
ceptive, proprioceptive and vestibular and includes bi-
opsychosocial mechanisms.® These complex cortical con-
nections help the perception of body position, the relation-
ship between body parts, and the ability to recognize one's
own body.* Body awareness is thought to be related to
body structure/functions and pain within the scope of the

biopsychosocial mechanism.’> Earlier studies have
showed that there is a relationship between pain, depres-
sion level, functional status and body awareness in FMS
patients.’517 In addition, preliminary evidences suggest
that body awareness therapy may provide significant ben-
efits in reducing pain and improving health-related quality
of life in patients with FMS. 1819

The presence of CS may be the underlying cause of per-
sistant pain experience in FMS patients despite routine
treatment. Furthermore, our knowledge about CS and body
awareness in FMS, which is characterized by chronic mus-
culoskeletal pain, fatigue and other symptoms, is limited.
Additionally, disease activity, which is frequently assessed
in the clinical setting, may affect both CS and body aware-
ness. So, we aimed to assess the impact of disease activity
on CS and body awareness in FMS patients. The first hy-
pothesis suggests that high disease activity is related to im-
paired body awareness. The second hypothesis proposes
that disease activity is a determining factor on body aware-
ness and CS.

MATERIALS and METHODS

This study was approved by Necmettin Erbakan Univer-
sity Drug and Non-Medical Device Research Ethics Com-
mittee (dated 01.03.2024 and numbered 2024/4831). All
patients were informed about the study and then their writ-
ten consent was obtained. The study was performed in re-
garding the Declaration of Helsinki’s principles. This
study was designed as a descriptive and cross-sectional
study. Participants evaluated at Necmettin Erbakan Uni-
versity Hospital, Department of Rheumatology between
April 2024 and July 2024.

Participants

Patients who were between the ages of 18 and 65, diag-
nosed with FMS by a specialized rheumatologist with 20
years of experience at Necmettin Erbakan University Hos-
pital, Department of Rheumatology in line with the Amer-
ican College of Rheumatology's 2010 diagnostic criteria®
and had chronic musculoskeletal pain for more than 3
months were included in this study. Patients were excluded
if they had any neurological, cardiovascular and inflam-
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matory joint diseases, musculoskeletal surgery, neuropsy-
chiatric medical treatment, the presence of active malig-
nancy, visual and hearing problems, pregnancy and regular

exercise habit.
Outcome Measures

Information about sociodemographic, disease duration and
medications were recorded. To assess self-reported pain
severity was performed visual analog scale (VAS).? It
consists of a solid line defined as 0 = “no pain” and 10 =
“worst pain”. Participants described their pain level on a

line.
Disease Activity

The Turkish version of Fibromyalgia Impact Question-
naire (FIQ) was used to evaluate the degree of FMS symp-
toms and disease activity.> This self-reported question-
naire consists of 21 items evaluating physical impairment,
well-being, work missed, and anxiety and depression. The
total score was obtained from the sum of all subscales
(general affect, activity level, and severity of symptoms);
where higher scores indicated a high disease activity (0—
100).

Central Sensitization

The Turkish version of Central Sensitivity Inventory (CSI)
was used to evaluate the presence and severity of CS.?? The
questionnaire included 25 items assessing current symp-
toms related to CS. Each item is scored from 0 (never) to
4 (always). The total score is 100 points, with higher scores
reflecting greater severity of symptoms. The cut-off point
of CSl is 40 points.

Body Awareness

The Body Awareness Questionnaire (BAQ) includes four
subgroups (changes in body processes, sleep-wake cycle,
prediction at the onset of the disease, prediction of body
reactions) and a total of 18 statements, aiming to determine
the normal or abnormal sensitivity level of body composi-
tion. The patient is asked to give a score between 1 (not
true for me at all) and 7 (completely true for me) for each
statement. The total score varies between 18 and 126. A

higher score indicates better body awareness. Turkish va-
lidity and reliability studies of this scale were conducted

by Karaca et al.3
Statistical Analysis

The required sample size was determined using G Power
software (Version 3.1.9.2, Franz Faul, University of Kiel,
Kiel, Germany). The sample size of at least 41 individuals
was found to have a power of 0.90, an effect size of 0.42
(medium effect d>0.3), correlation test r2= 0.18, and an
alpha value of 0.05 (one-tailed). The participant rate was
calculated to be 10% higher in order to compensate for
data losses in research process or statistical analysis pro-
cess. As a result, 45 patients were participated in this study.

IBM SPSS (Statistical Package for the Social Sciences,
ver. 22.0) was performed for statistical analyses. Shapiro
Wilk test, probability plots and histograms were used to
determine whether variables were normally distributed.
Normally distributed variables were given as mean+ stand-
ard deviation (SD), non-normal distributions were given as
median (IQR), and non-numerical data were shown as fre-
quency and percentage. The relationship between FIQ-
VAS, CSI and BAQ was determined with Pearson’s corre-
lation analysis due to parametric conditions. The size of
correlation coefficient was interpreted as following, very
high; between 0.90 -1.00, high; between 0.90 and 0.71,
good; between 0.70 and 0.51, moderate; 0.50 and 0.31,
negligible; 0.3 or less.?* Simple linear regression analyses
were used to determine which of the independent variables
(VAS, CS) could explain the dependent variables (FIQ) in
presence of the significant correlations. P value <0.05 was
accepted for statistical significance level.

RESULTS

Forty-five patients with FMS (mean age: 45.9 (6.9) years,
median disease duration: 3 (2-6) years) were completed
this study. Patients’ demographic and clinical features are
presented in Table 1. The median VVAS score of all patients
was 8 (5-8) cm. Twenty-four patients (53.3%) used anal-
gesic medicine, eight patients (17.7%) used anti-depres-
sant, and thirteen patients (29%) don’t used any medicine

prior to the study. The mean FIQ score of all patients was
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53.4 (12.2) points. Patient’ CSI score was 52 (41.5-57).
The CS is positive in 82.2% of all patients. The mean BAQ

score of all patients was 90 (9.6) points (Table 1).

Table 1. The demographic and clinical features of patients with fibromyalgia syndrome.

Variables FMS (n=45)
Age (year), mean+SD) 45.9+6.9
BMI (kg/m?), median (IQR) 28.7 (25.5-32)
Disease duration (year), median (IQR) 3 (2-6)
History of smoking, n (%) None 40 (88.9)
Active 5(11.1)
Education (year), median (IQR) 8 (5-12)
Drug use (yes/no) 32/13
VAS (cm), median (IQR) 8 (5-8)
FIQ, mean+SD) 53.4+12.2
CS positive, n (%) 37 (82.2)
CSlI (point), median (IQR) 52 (41.5-57)
BAQ (point), mean+SD) 90+9.6)

FMS: Fibromyalgia Syndrome, BMI: Body Mass Index, IQR: linterquartile Range, VAS: Visual Analogue Scale, FIQ: Fibromyalgia Impact Questionnaire, CS:
Central Sensitization, CSI: Central Sensitivity Inventory, BAQ: Body Awareness Questionnaire.

Table 2. Linear regression analysis between the disease activity, central sensitization and pain severity of fibromyalgia syndrome patients.

Csl
Variables r R? P F B coefficient ~ Std. error B t p
Constant 22.678 7.484 - 3.030 0.004*
Disease activity 0.539 0.291 <0.001* 17.650 0.618 0.147 0.539 4.201 <0.001*
VAS
Constant 33.052 6.473 - 5.106 <0.001*
Disease activity 0.445 0.198 0.002* 10.610 3.008 0.923 0.445 3.257 0.002*

CSI: Central Sensitization Inventory, VAS: Visual Analogue Scale, * Linear regression analysis.

FIQ is moderately correlated with the VAS score (r=0.445,
R2=0.198, p=0.002) and is highly correlated with CSI
(r=0.539, R2=0.291, p<0.001). There is no significant cor-
relation between FIQ and BAQ (p=0.791). The simple lin-
ear regression analysis between the disease activity, cen-
tral sensitization and pain severity is presented in Table 2.
The VAS score is explained 19.8% of the variance and FIQ
(r=0.445, p=0.002) significantly predicted pain severity.
The CSI score is explained 29.1% of the variance and FIQ
(r=0.539, p<0.001) significantly predicted CS (Figure 1).

csl

Fio

Figure 1. Scatter plots of disease activity, central sensitization,
and pain severity.

DISCUSSION

The lack of understanding of the exact pathogenesis of
FMS makes the diagnosis and treatment of this illness very
difficult. This study purposed to to investigate the influ-
ence on disease activity on CS and body awareness in pa-
tients with FMS. We found that high disease activity ad-
versely affected CS and pain severity. Moreover, disease
activity is an important determinant of CS in patients with
FMS. As the disease activity increased, pain intensity and
CS deteriorated.

In a study conducted with healthy individuals, it was re-
ported that the level of body awareness was directly related
to pain and emotional state related to the musculoskeletal
system.? Apaydin et al. reported that axial spondyloarthri-
tis patients with high disease activity have poorer body
awareness compared to low disease activity.'® Previous
studies suggested that body image perception may also be
disturbed in chronic painful conditions.?® Akkaya et al. re-
ported that body image is deteriorated in patients with
FMS compared to healthy individuals.'® Additionally, it
was found that body image was associated with FIQ and
pain severity. Another study reported that FIQ associated
with body image in patients with FMS.?” Unlike previous
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studies, our findings indicate that there is no significant as-
sociation between FIQ and body awareness. In previous
studies, body image was assessed using the Body Image
Scale. However, we evaluated body awareness with BAQ.
The contents of these two evaluation measurements differ
from each other. Moreover, in this study, disease duration,
disease activity and mean age of the patients and the sam-
ple size were lower. A recent systematic review suggests
that body awareness therapies are holistic, body-focused
interventions that enhance physical, mental and emotional
well-being by promoting awareness of the body's function,
behaviour and interactions with oneself and others. More-
over, this systematic review showed positive results in fa-
vor of body awareness treatments as adjunctive therapy to
usual care in patients with FMS.! For this reason, adding
body awareness exercises to the rehabilitation process in
FMS patients might be effective in improving disease ac-
tivity and pain.

In FMS, earlier studies already presented evidence for CS
as the cause of chronic widespread pain.5® Additionally,
previous studies reported that CS was higher in patients
with FMS than in healthy individuals.?82° Another study
reported that mean CSI score of FMS patients was 70.7.%°
Moreover, Casas-Barragan et al. found that mean CSI
score in FMS patients was 67.73.%8 In a study involving
different rheumatic diseases, it was reported that CS syn-
dromes were present in 94% of fibromyalgia patients, 41%
of rheumatoid arthritis, 45% of axSpA patients, patients,
and 62% of osteoarthritis patients.®! In line with the litera-
ture, in this study presented clinical CS in 82.2% of pa-
tients with FMS. However, we found mean CSI score of
patients as 52. Cultural differences and the smaller number
of participants in our study may explain the lower CSI
score. The presence of CS is a very common condition in
patients with FMS and should be taken into account in the
evaluation process, treatment management and patient fol-

low-up.

Valera-Calero et al. showed that anxiety, depression and
pain during daily living activities were all independently
associated with CS in FMS.% Another study reported that
clinical symptoms like pain, fatigue, and insomnia are ad-
versely affects CS in patients with FMS.3? Moreover, ear-

lier studies demonstrated that years with pain and pain dur-
ing daily life activities were positively associated with
CS.333 gSalaffi et al. stated that worse disease activity,
more pain, and symptom severity independently predict
the development of CS in FMS. Our results of the regres-
sion analysis presented that CS and pain were moderately
associated. In addition, CS were highly correlated with dis-
ease activity. The pain severity and disease activity may
predict the presence and severity of CS in patients with
FMS, which is consistent with the previous studies. As the
pain and disease activity increases, the severity of CS is

also increased.

Limitation

The study has some limitations. Firstly, due to the cross-
sectional design of our study, causal conclusions can not
be drawn. Secondly, current study is included only women
because the higher frequency of FMS among women.
Therefore, our study results cannot be generalized to all
FMS patients. Thirdly, the psychological status of the pa-
tients was not evaluated in this study, but body awareness
and CS may be influenced by psychological factors.
Lastly, patients' neuropathic pain profiles were not evalu-
ated, which may be affect CS. An important strength of our
study is the detailed investigation of the relationship of dis-
ease activity with FMS to body awareness and CS. Further
studies are needed to confirm the findings shown here. In
addition, future studies may evaluate the effects of body
awareness therapies on disease activity, CS, psychological
and emotional status and health-related quality of life.

Conclusion

To summarize, our study points out comprehensive evi-
dence of the relationship between disease activity, pain,
CS and body awareness in FMS patients. The present study
focused on body awareness, CS and disease activity in pa-
tients with FMS, which are missing in the literature. De-
tection impaired CS and body awareness early in the dis-
ease would help in FMS treatment planning and manage-
ment. In combination with routine pharmacological treat-
ments and non-pharmacological treatments such as exer-
cise and cognitive behavioral therapies, body awareness
therapy can decrease pain, symptoms, and CS and improve
body awareness. We suggest that body awareness and
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breathing therapies, especially in addition to postural con-
trol exercises, may be beneficial in terms of CS, pain and
disease activity in FM patients. In conclusion, clinicians
should consider a multimodal biopsychosocial perspective
in addition to routine treatments in the management of pa-

tients with high disease activity.
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Investigation of Hepatic and Splenic Shear-wave Elastography Findings in

Patients with Familial Mediterranean Fever

Ailevi Akdeniz Atesi Hastalarinda Karaciger ve Dalak Shearwave Elastografi

Bulgularinin Incelenmesi

Kadir CABALAK' "~ Muhammet Murat CELIK? "~ Alperen KAYALI®" Mete PEKDIKER*

0z

Amag: Ailevi Akdeniz Atesi (AAA), i¢ organlar etkileyebilen otoinflamatuar multisistemik bir hastaliktir. Bu ¢alisma, AAA'nin
karaciger ve dalak iizerindeki etkisini shear wave elastografisi (SWE) kullanarak degerlendirmeyi amaglamaktadir.

Araclar ve Yontem: Calismamiza Tel-Hashomer kriterlerine gore AAA tanisi alan, 18 yas ve iizeri, amiloidoz gelismemis, karaciger
ya da dalak dokusunu etkileyen herhangi bir durumu olmayan hastalar dahil edilmistir. Elektronik tibbi kayitlar retrospektif olarak
incelenmistir. Shear wave elastografi incelemesi en az bes yillik SWE deneyimi olan bir radyolog tarafindan yapildi. Shear wave
elastografi bulgulart AAA olgular1 ve saglikli grup arasinda karsilastirild.

Bulgular: Yas ortalamasi 32.3 yil olan 51 AAA olgusu (25 kadmn, 26 erkek) ile yas ortalamasi 36.9 yil olan 14 saglikli birey (4 kadmn,
10 erkek) incelendi. En sik goriilen semptom ates olup vakalarin %98'inde goriilirken, %64.7'sinde M694V gen mutasyonu vardi.
Hasta ve kontrol grubunun ortalama SWE degerleri arasinda anlamli bir fark bulunmadi. Karaciger sertligi ve yas arasinda hafif pozitif
bir korelasyon oldugunu saptadik (r=0.319, p=0.023). Hastalik baglangi¢ yas1, hepatik sertlik (r=0.474, p=0.001) ve hepatik velosite
(r=0.386, p=0.007) ile koreleydi.

Sonug: Ailevi Akdeniz Atesi hastalarmni takip etmek i¢in non-invaziv yontemler konusunda bir fikir birligi bulunmamaktadir. AAA’de
dahil olmak tizere enflamatuar hastaliklardan etkilenen solid organlarda SWE 6l¢iimlerinin kantitatif ve rutin olarak uygulanmasi i¢in
daha fazla ¢caligma yapilmasi gerekmektedir.

Anahtar Kelimeler: inflamasyon; otoinflamatuvar hastalik; sonoelastografi
ABSTRACT

Purpose: Familial Mediterranean Fever (FMF) is an autoinflammatory multisystemic disorder that may impact internal organs. This
study aims to evaluate the impact of FMF on the liver and spleen utilizing shear wave elastography (SWE).

Materials and Methods: Our study included patients diagnosed with FMF according to the Tel-Hashomer criteria, aged >18 years,
who did not have AA amyloidosis or any conditions affecting liver or spleen tissue. Electronic medical records were examined retro-
spectively. A radiologist with a minimum of five years of expertise in shear wave elastography conducted the procedure. Shear wave
elastography results were compared between patients with FMF and healthy controls.

Results: We examined fifty-one cases of FMF (25 females, 26 males) with a mean age of 32.3 years, alongside 14 healthy persons (4
females, 10 males) with a mean age of 36.9 years. The predominant symptom was fever, observed in 98% of cases, whereas 64.7%
had the M694V gene mutation. No significant difference was seen between the mean SWE values of FMF cases and the control group.
A positive connection between hepatic stiffness and age was identified (r=0.319, p=0.023). The age at disease onset exhibited a cor-
relation with hepatic stiffness and velocity (r=0.474, p=0.001; r=0.386, p=0.007, respectively).

Conclusion: A consensus on non-invasive methods to follow up patients with FMF is lacking. Further studies are necessary for the
quantitative and routine application of SWE measurements in solid organs affected by inflammatory disorders, including FMF.

Keywords: autoinflammatory disease; inflammation; sonoelastography

Received: 19.03.2024; Accepted: 10.11.2024

1Hassa State Hospital, Department of Internal Medicine, Turkey.

2Department of Internal Medicine, Mustafa Kemal University Faculty of Medicine, Hatay, Turkey.

3Department of Radiology, Liv Hospital, Gaziantep, Gaziantep, Turkey.

“Department of Internal Medicine, Division of Rheumatology, Mustafa Kemal University Faculty of Medicine, Hatay, Turkey.

Corresponding Author: Mete Pekdiker, Department of Internal Medicine, Division of Rheumatology, Mustafa Kemal University Faculty of Medicine, Hatay,
Turkey. e-mail: mete.pekdiker@hotmail.com

How to cite: Cabalak K, Celik MM, Kayali A, Pekdiker M. Investigation of hepatic and splenic shear-wave elastography findings in patients with familial medi-
terranean fever. Ahi Evran Med J. 2025;9(1):37-43. DOI: 10.46332/aemj.1455102

©Copyright 2025 Ahi Evran Medical Journal by Kirsehir Ahi Evran Medical Faculty (https://dergipark.org.tr/en/pub/aemj)

Ahi Evran Med J 2023 Open Access https://dergipark.org.tr/en/pub/aemj This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International Licence



https://orcid.org/0009-0001-5393-7492
https://orcid.org/0000-0002-4874-1241
https://orcid.org/0000-0002-9862-8925
https://orcid.org/0000-0003-3089-1564

Ahi Evran Med J. 2025;9(1):37-43

INTRODUCTION

Familial Mediterranean fever (FMF), which is the first de-
scribed and most common autoinflammatory disease, usu-
ally affects Turks, Arabs, Armenians, and non-Ashkenazi
Jews. There is a clear geographical clustering of the dis-
ease, and FMF originated from Middle Eastern countries.!
FMF is characterized by recurrent episodes, including fe-
ver, serositis, and skin and joint inflammation that last 1-3
days and cease spontaneously. Patients with FMF are
asymptomatic between episodes. The frequency and type
of attacks can be variable depending on the individual.?
The prevalence of FMF is 1/1000 in Turkey, and can rise
to 1/395 in Central Anatolia.® The MEFV gene, which is
situated on the short arm of chromosome 16 (16p13.3), is
the most significant component in the pathophysiology of
FMF. The MEFV gene encodes the ‘pyrin’ protein and is
inherited as autosomal recessive. The association between
the MEFV gene and FMF was first described in 1997.4
Apart from the MEFV gene, other genetic factors (such as
the MICA and SAA-1 genes) and environmental factors
also take part in the pathogenesis of FMF.5>°

Colchicine is the cornerstone of FMF treatment. Colchi-
cine leads to a decrease in the frequency and intensity of
attacks, amyloidosis, renal failure, and mortality.’® Anti-
interleukin-1 agents are recommended for treating patients
with colchicine-resistant FMF because interleukin-1 is the
pivotal cytokine in FMF pathogenesis.!* However, sub-
clinical systemic inflammation continues in 30% of FMF
cases. Chronic systemic inflammation in FMF patients in-
creases complications such as normochromic normocytic
anemia, growth retardation, decreased bone density, in-
creased risk for infertility, and cardiovascular diseases.*?

The primary predictor of prognosis and most prevalent
FMF consequence is secondary amyloidosis (AA-type).*3
AA-amyloidosis is caused by the extracellular accumula-
tion of an insoluble fibrillar protein named serum amyloid-
A (SAA), especially in internal organs. So, AA-amyloido-
sis leads to organ dysfunction and failure. Patients with
FMF having AA-amyloidosis are usually under 40 years
of age and develop end-stage renal failure within five years
after the initial diagnosis.'* The diagnosis of amyloidosis
is usually based on a renal biopsy, and currently, there is
no accepted non-invasive test for follow-up or diagnosis.

The early detection of AA- amyloidosis is essen-

tial for the effective management of FMF.

Elastography is an imaging method measuring tissue hard-
ness.'> Shear wave elastography (SWE) is a technique that
uses very quick image sequences to develop a quantitative
tissue stiffness map by perceiving shear wave (SW) waves,
which are produced by applying transient mechanical im-
pulses to the tissue under evaluation with a probe.'® The
hardness and elasticity of the tissue could be ascertained
by measuring the velocity of the shear waves produced by
the ultrasonic probe, and the speed of SW is higher in hard
tissues.” Fibrosis causes tissue to become more rigid,

which raises the shear wave velocity. '8

Currently, there is increasing evidence for SWE in the
medical literature. Published studies investigated the uti-
lizability of SWE in solid organ parenchymal diseases or
musculoskeletal injuries.'®? In this research, we aimed to
investigate the effects of FMF on the liver and spleen with-
out amyloidosis by examining splenic and hepatic SWE
findings.

MATERIALS and METHODS
Patients’ Selection

This study was approved by the Hatay MKU Tayfur Ata
Sokmen Medical Faculty Clinical Research Ethics Com-
mittee (dated 24.10.2022 and numbered 09). The patients
gave us their informed written consent.

Our research was a case-based retrospective study. A total
of 65 participants; 51 patients with FMF and 14 partici-
pants as a control group were enrolled in the study. The
study included patients who were referred to our rheuma-
tology department between October 2022 and January
2023, were older than 18 years old, fulfilled the Tel-
Hashomer classification criteria,?? and did not develop am-
yloidosis. Exclusion criteria were having secondary amy-
loidosis, another systemic condition affecting the liver or
spleen (e.g., non-alcoholic steatohepatitis, viral hepatitis),
metabolic disorders including obesity, diabetes mellitus,
and chronic liver and spleen diseases like cirrhosis. We
also excluded patients who were pregnant or lactating. The
control group consisted of adult admissions to the internal
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medicine department without a history of chronic diseases

or metabolic conditions.

Data Collection

Electronic patient files were retrospectively scanned.
Baseline demographic, laboratory, clinical, and treatment
data were noted. Our study included biochemical
measures, C-reactive protein (CRP), erythrocyte sedimen-
tation rate (ESR), serum amyloid-A (SAA), full urinalysis,
spot urine protein, and creatinine. The patients' biochemi-
cal tests were carried out as part of a normal assessment
upon admission. Blood tests are regularly assessed in rou-
tine visits during six-month period rheumatology visits. A
shear wave elastography examination was conducted dur-
ing admission for routine examination by a musculoskele-
tal radiologist. All patients and the control group adhered
to legal procedures prior to the examination.

We used the LOGIQ E9 (GE Healthcare, Wauwatosa, WI,
USA), a 1-6 MHz convex probe (XDClear C1-6-D) for
grayscale and SWE evaluation. Pressure on the probe was
avoided during measurement. Measurements were per-
formed in the lateral decubitus position with breath hold-
ing (the left decubitus position was used for liver and the
right decubitus position was used for spleen measure-
ments). Individuals who could not hold their breath and
could not obtain optimal measurements were excluded
from the study. In each patient, 3 separate measurements
of mean velocity (m/s) and mean stiffness (kPa) were
taken by using a 0.8 mm diameter ROI (region of interest).
The stiffness and velocity values from each measurement
were taken, and the average of these 3 measurements was

Table 1. Demographic data of patients and control group.

used for the study. SWE values and grayscale were taken

from the recorded data at the time of the first inspection.
Statistical Analysis

Data analysis was conducted using the statistical package
program, Statistical Package for the Social Sciences
(SPSS), version 22.0. For descriptive statistics, the highest
and lowest values, standard deviation, frequency (%), and
mean value were utilized. The Shapiro-Wilk test was used
to determine if the data were ordinarily distributed. Two
distinct groups' worth of non-normally distributed quanti-
tative data were analyzed using the Mann Whitney U test.
The independent and qualitative data were analyzed using
the chi-square test. Pearson Correlation analysis was used
to assess the association between the SWE measurement
values and the participants' ages as well as the patients'
ages at disease onset. P-values less than 0.05 were re-
garded as significant in statistical studies.

RESULTS

We analyzed 65 participants; 78.5% of the participants
were patients (n=51; 25 females and 26 males), and 21.5%
(n=14; 4 females and 10 males) were in the control group.
Among all participants, there were 29 females (44.6%) and
36 males (55.4%). The mean age was 32.33+10.57 years
in the FMF group and 36.39+£9.95 years in the control
group. The mean body-mass index was 23.65+4.05 kg/m?
in the FMF group and 24.75+2.96 kg/m? in the control
group. Age, gender, and BMI were distributed uniformly
in both the control group and the FMF patients (Table 1).

Variables FMF group (n=51) Control group (n= 14) p value
Age, mean£SD, years 32.33£10.57 36.3949.95 0.893*
Male sex, n, (%) 26 (51%) 10 (71.4) 0.173%*
Body-mass index, mean+SD, kg/m? 23.65+4.05 24.75+2.96 0.347*

Abbrevations: FMF, Familial Mediterranean fever. *Student T test, **Chi-square test

In the FMF group, the mean age at disease onset was found
to be 13.58+10.4 years (range 1-53 years). The most com-
mon clinical findings were fever in 98%, peritonitis in
86.3%, and arthritis in 66.7% of FMF cases. Pleuritis was
present in 31.4%, erysipelas-like erythema in 17.6%, and
pericarditis in 7.8% of FMF cases. The most common
MEFV gene mutation was compound heterozygous with a
rate of 39.2% (n=20). Homozygous MEFV gene mutations

were detected as M694V (n=10), M680I (n=2), E148Q
(n=1), and R202Q (n=1). Heterozygous mutations were
M694V (n=11), E148Q (n=1) and V726A (n=1). Four
cases had no mutation on the MEFV gene. The M694V
mutation was present in 12 cases with compound hetero-
zygous. As a result, M694V mutations were positive in
64.7% (n=33) of cases. The mean dosage of colchicine was

39



Ahi Evran Med J. 2025;9(1):37-43

1.5 mg/day. Three patients were using Canakinumab treat-
ment due to colchicine-resistant disease activity.

There was no significant difference between the patient
and control groups' average SWE values (Table 2). He-

a high positive correlation was found between splenic ve-
locity and age (r=0.721, p=0.004). Additionally, a weak
positive correlation was found between the age of FMF on-
set and both hepatic stiffness and velocity in the patient
group (r=0.474, p=0.001; r=0.386, p=0.007, respectively)

patic stiffness and age showed a weak positive correlation
in the FMF group (r=0.319, p=0.023). In the control group,

(Table 3).

Table 2. Evaluation of SWE measurement results in patient and control groups.

Hepatic Stiffness Patient 6.18 2.85 16.47 0.780
Control 5.84 411 15.35

Hepatic Velocity Patient 1.40 0.96 2.08 0.655
Control 1.37 1.14 2.08

Splenic Stiffness Patient 17.14 8.18 35.55 0.267
Control 14.79 5.03 27.15

Splenic Velocity Patient 2.26 1.55 3.31 0.911
Control 2.23 1.21 5.83

Abbrevations: SWE, shear wave elastography; min, minimum; max, maximum *Mann-Whitney U test

Table 3: Relationship between participants' ages and the onset age of the disease with SWE values in the patient group.

Age Patient 0.319 0.023 0.248 0.080 -0.050 0.727 -0.159 0.264
Control 0.095 0.747 0.065 0.824 0.147 0.616 0.721 0.004
Age at disease onset 0.474 0.001 0.386 0.007 2 0.988 -0.086 0.561

Abbrevations: SWE, shear wave elastography. * Correlation Coefficient **Pearson Correlational Analysis.

Table 4. Relationship between SWE value and laboratory findings.

Serum amyloid-A 0.017 0.906 0.060 0.684 0.141 0.333 0.141 0.332
tse‘?ﬁt urine micropro- -0.299 0.049 -0.308 0.042 -0.284 0.062 -0.243 0.111
Spot urine creatinine -0.283 0.049 -0.242 0.094 -0.249 0.085 -0.204 0.159
Fibrinogen 0.158 0.2.79 0.104 0.478 0.046 0.753 0.009 0.949
Albumin -0.114 0.424 -0.189 0.183 -0.076 0.594 -0.063 0.659
Total protein -0.004 0.980 -0.039 0.790 -0.140 0.333 -0.104 0.471
BUN 0.218 0.128 0.204 0.156 -0.169 0.240 -0.139 0.337
Creatinine -0.253 0.077 -0.300 0.034 -0.192 0.181 -0.175 0.223
CRP 0.002 0.990 0.044 0.761 0.134 0.347 0.123 0.391
ESR 0.286 0.042 0.285 0.043 0.082 0567 0.055 0.701
SGPT 0.181 0.203 0.123 0.390 -0.048 0.737 -0.021 0.881
SGOT 0.025 0.863 -0.020 0.887 0171 0.231 0.158 0.267
WBC -0.207 0.144 -0.279 0.047 0.363 0.009 0.289 0.040
HGB -0.088 0537 -0.082 0.565 -0.096 0.502 -0.032 0.821
PLT -0.078 0.586 -0.137 0.336 0.457 0.001 0.390 0.005

Abbreviations: SWE, shear wave elastography; BUN, blood urea nitrogen; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; SGPT, Serum Glutamic
Pyruvic Transaminase; SGOT, Serum Glutamic-Oxaloacetic Transaminase; WBC, white blood count; HGB, haemoglobin; PLT, serum platelet count.
*Correlation Coefficient **Pearson Correlation Analysis

We detected a weak negative correlation was found be-
tween spot urine microprotein value and hepatic stiffness
and velocity values (r=-0.299, p=0.049; r=0.308, p=0.042,
respectively). Additionally, there was a weak negative cor-
relation between spot urine creatinine and hepatic stiffness
(r=0.283, p=0.049) and a weak negative correlation be-
tween creatinine value and hepatic velocity (r=0.3,
p=0.034). There was a weak negative correlation between
leukocyte count and hepatic velocity (r=-0.279, p=0.047)

and a weak positive correlation between splenic stiffness
and velocity values (r=0.009, p=0.040). Besides, we found
a weak positive correlation between erythrocyte sedimen-
tation rate and hepatic stiffness and velocity values
(r=0.286, p=0.042; r=0.285, p=0.043, respectively) and a
weak positive correlation between platelet count and
splenic stiffness and velocity values (r=0.00, p=0.005)
(Table 4).
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DISCUSSION

In this study, we investigated the changes in tissue stiffness
in the liver and spleen and compared these results between
FMF patients and healthy subjects. Additionally, we com-
pared the SWE values with the laboratory findings in cases
of FMF. Our study is a contribution to the literature that
evaluates tissue elasticity together with laboratory param-
eters in patients with FMF. The mean SWE values in our
study did not show a significant difference between the
FMF cases and the healthy control group. However, there
was a weak positive correlation between age at FMF onset
and hepatic stiffness and velocity in the patient group.

In a multicenter study conducted in 2014 in our country,
the mean age at FMF onset was 15.7+ 9.6 years,? whereas
in our study, the mean age at disease onset was 13.58+10.4
years. In our study, the M694V mutation was present in
64.7% of the cases. The most common finding in Turkish
FMF patients, as well as in our patients, was fever. There
are very few studies in the literature that evaluate FMF
cases by using SWE. Bayramoglu Z. et al. examined the
stiffness level of solid organs in 38 pediatric FMF patients
and 38 healthy individuals in the control group. Compared
to control participants, the FMF group with amyloidosis
had significantly higher median values for elasticity of the
liver, spleen, kidney, and pancreas. The relevant study
found no difference in the median liver stiffness values be-
tween FMF patients without amyloidosis and the control
group.?* In this study, stiffness values tend to show a mod-
erate positive correlation with CRP, ESR, and SAA levels.
We also excluded patients with amyloidosis, as they could
potentially explain the differences in our results. In our
study, a weak positive correlation was found between ESR
and hepatic stiffness and velocity values. Furthermore, a
weak correlation was found between the leukocyte count
and the velocity and stiffness of the spleen. However, an
analysis of the mean SWE values of the patient and control
groups revealed no significant difference. According to
Akt1 S et al., liver stiffness values were significantly higher
in adults with FMF compared to the control group. They
also didn't leave out patients who had secondary amyloi-
dosis related to FMF.?

Kayali et al. performed a study with 35 adult patients with
FMF and 23 healthy control groups. Renal stiffness in

FMF cases was found to be considerably higher (p< 0.001)
than in the control group.?® Among solid organs, the kid-
neys are the primary targets of FMF. Ozmen Z et al. re-
ported a study with 79 pediatric FMF cases, and they found
out kidney stiffness values were higher (p<0.001) than the
healthy control group.?” Urfali M et al. found a significant
increase in parotid gland, thyroid, and renal parenchymal
stiffness, as well as arterial vascular resistance values, in
35 FMF patients. They also showed that tissue stiffness
and vascular resistance values were higher (p<0.001) in
the group with the M694V homozygous mutation.? Previ-
ous results could be affected by the M694V homozygous
mutation, which is related and associated with more severe
disease and an enhanced risk of amyloidosis.?® Bayramo-
glu Z et al. found that during an acute attack, the salivary
and thyroid glands' median shear wave elasticity and ve-
locity values were significantly higher in pediatric FMF
cases than in the healthy control group. Additionally, a sig-
nificant correlation was spotted between the elasticity val-
ues of the parotid gland (r=-0.4, p=0.04) and thyroid
glands (r=-0.6, p=0.008) and CRP, as well as a moderately
negative correlation between serum amyloid-A and thy-
roid gland elasticity (r=-0.58, p=0.018).%°

Acute phase responses such as ESR, CRP, and SAA are
used to measure inflammatory activity in the follow-up of
FMF cases. However, there is no predictive test for the de-
velopment of amyloidosis. Amyloidosis is associated with
a family history of the disease, end-stage renal failure, the
M694V mutation (particularly homozygous), male gender,
chronic arthritis, and delayed diagnosis in Turkish FMF
patients; the incidence of amyloidosis is 8.6%.%! Since am-
yloidosis is the main determinant of prognosis in FMF pa-
tients. Non-invasive measurement methods, such as SWE,

hold great promise.

Despite unique results, our study has some limitations. We
were unable to collect the desired number of patients and
control group data due to the Kahramanmaras-centered
earthquakes that occurred during the study period. Our
study has a small number of patients and control groups.
Lack of data regarding family history of amyloidosis or
end-stage renal failure, the exclusion of FMF patients hav-
ing secondary rheumatic disorders (such as seronegative
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spondyloarthritis), and the absence of a patient group hav-
ing AA-amyloidosis were the major limitations of our

studly.

In conclusion, we investigated the splenic and hepatic
SWE findings in FMF cases and the control group. This
study found a positive association between hepatic stiff-
ness velocity and age at FMF onset. Our results should be
supported by larger-scale research. Monitorization and fol-
low-up are essential in patients with FMF because of am-
yloidosis-related solid organ involvement. The stiffness
and velocity of solid organs could be useful parameters for
non-invasive imaging techniques in inflammatory condi-

tions.

Conflict of Interest

The authors declare that there is not any conflict of inter-
est regarding the publication of this manuscript.

Ethics Committee Permission

This study was approved by the Hatay MKU Tayfur Ata
Sokmen Medical Faculty Clinical Research Ethics Com-
mittee (dated 24.10.2022 and numbered 09).

Authors’ Contributions

Concept/Design: MMC, MP, AC. Data Collection and/or
Processing: AC, MMC, MP. Data analysis and interpreta-
tion: MP, AK, AC. Literature Search: AK, AC, MMC.
Drafting manuscript: AC, AK, MP.

REFERENCES

1.  Sohar E, Gafni J, Pras M, Heller H. Familial Mediter-
ranean fever: A survey of 470 cases and review of the
literature. Am J Med. 1967;43(2):227-253.

2. Ben-Chetrit E, Levy M. Familial Mediterranean Fever.
Lancet. 1998;351(9103):659-664.

3. Onen F, Sumer H, Turkay S, Akyurek O, Tunca M,
Ozdogan H. Increased frequency of familial Mediter-
ranean fever in Central Anatolia, Turkey. Clin Exp
Rheumatol. 2004;22(34):31-33.

4. Ancient missense mutations in a new member of the
RoRet gene family are likely to cause familial Medi-
terranean fever. The International FMF Consortium.
Cell. 1997;90(4):797-807.

5. Touitou I, Picot MC, Domingo C, et al. The MICA re-
gion determines the first modifier locus in familial
Mediterranean fever. Arthritis Rheum. 2001;44(1):
163-169.

6. Cazeneuve C, Ajrapetyan H, Papin S, et al. Identifica-
tion of MEFV-independent modifying genetic factors

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

for familial Mediterranean fever. Am J Hum Genet.
2000;67(5):1136-1143.

Ozen S, Aktay N, Lainka E, Duzova A, Bakkaloglu A,
Kallinich T. The significance of paired MEFV muta-
tions in individuals without symptoms of familial
Mediterranean fever. Ann Rheum Dis. 2009;68(2):
246-248.

Touitou I, Sarkisian T, Medlej-Hashim M, et al. Coun-
try as the primary risk factor for renal amyloidosis in
familial Mediterranean fever. Arthritis Rheum.
2007;56(5):1706-1712.

Delplanque M, Benech N, Rolhion N, et al. Gut micro-
biota alterations are associated with phenotype and
genotype in familial Mediterranean fever. Rheumatol-
ogy (Oxford). 2024:63(4):1039-1048.

Ozdogan H, Ugurlu S, Hatemi G. Colchicine compli-
ance and amyloidosis. Pediatr Rheumatol Online
J.2013;11:15.

Ozen S, Demirkaya E, Erer B, et al. EULAR recom-
mendations for the management of familial Mediterra-
nean fever. Ann Rheum Dis. 2016;75(4):644-651.
Ben-Zvi |, Livneh A. Chronic inflammation in FMF:
markers, risk factors, outcomes and therapy. Nat Rev
Rheumatol. 2011;7(2):105-112.

Ahbap E, Kara E, Sahutoglu T, et al. Outcome of 121
patients with renal amyloid a amyloidosis. J Res Med
Sci. 2014;19(7):644-649.

Balci B, Tinaztepe K, Yilmaz E, etal. MEFV gene mu-
tations in familial Mediterranean fever phenotype Il
patients with renal amyloidosis in childhood: a retro-
spective clinicopathological and molecular study.
Nephrol Dial Transplant. 2002;17(11):1921-1923.
Ophir J, Garra B, Kallel F, et al. Elastographic
imaging. Ultrasound Med Biol. 2000;26(1):23-29.
Bercoff J, Tanter M, Fink M. Supersonic shear
imaging: a new technique for soft tissue elasticity
mapping. |IEEE Trans Ultrason Ferroelectr Freq
Control. 2004;51(4):396-409.

Taljanovic MS, Gimber LH, Becker GW, et al. Shear-
Wave Elastography: Basic Physics and Musculoskele-
tal Applications. Radiographics. 2017;37(3): 855-870.
Nakao T, Ushigome H, Nakamura T, et al. Transplant
Proc. Evaluation of renal allograft fibrosis by transient
elastography (Fibro Scan). Transplant. Proc. 2015;47
(3):640-643.

Zeng J, Zheng J, Jin JY, et al. Shear wave elastography
for liver fibrosis in chronic hepatitis B: adapting the
cut-offs to alanine aminotransferase levels improves
accuracy. Eur Radiol. 2019;29(2):857-865.

Leong SS, Wong JHD, Md Shah MN, et al. Shear
wave elastography accurately detects chronic changes
in renal histopathology. Nephrology (Carlton).
2021;26(1):38-45.

Horvat U, Kozinc Z. The Use of Shear-Wave Ultra-
sound Elastography in the Diagnosis and Monitoring
of Musculoskeletal Injuries. Crit Rev Biomed Eng.
2024;52(2):15-26.

Livneh A, Langevitz P, Zemer D, et al. Criteria for the
Diagnosis of Familial Mediterranean Fever. Arthritis
Rheum. 1997;40(10):1879-1885.

Kasifoglu T, Bilge SY, Sari I, et al. Amyloidosis and
its related factors in Turkish patients with familial
Mediterranean fever: a multicentre study. Rheumatol-
ogy (Oxford). 2014;53(4):741-745.

Bayramoglu Z, Akyol Sari ZN, Koker O, Adaletli I,
Eker Omeroglu R. Shear wave elastography
evaluation of liver, pancreas, spleen and kidneys in
patients with familial mediterranean fever and
amyloidosis. Br J Radiol. 2021;94(1128):20210237.
Akti S, Albayrak E. Evaluation of Liver and Spleen
With Shear Wave Elastography in Adult Patients With
Familial Mediterranean Fever. Ultrasound Q.
2023;39(3):165-170.

Kayali A, Oztiirk Keles F, Seyfettin A, Dirican E,
Celik MM. An evaluation with shear wave
elastography of kidney elasticity in patients with

42


about:blank
about:blank

Shearwave elastography in familial mediterranean fever

Cabalak et al.

27.

28.

familial Mediterranean fever. J Clin Ultrasound.
2023;51(1):177-183.

Ozmen Z, Kasap T, Aktas F, Ozmen ZC. Shear wave
elastography evaluation of kidneys in children with
familial mediterranean fever. Niger J Clin Pract.
2023;26(7):957-962.

Urfali M, Yilmaz G, Ozkul B, Urfali FE. Indirect eval-
uation of amyloid deposition by ultrasonography and
its relationship with MEFV gene mutation in FMF pa-
tients. Clin Ultrasound. 2023;51(4):715-722.

29.

30.

3L

Akpolat T, Ozkaya O, Ozen S. Homozygous M694V
as a risk factor for amyloidosis in Turkish FMF pa-
tients. Gene. 2012;492(1):285-289.

Bayramoglu Z, Koker O, Kandemirli SG, Adaletli I,
Eker Omeroglu R. Shear wave elastography of sali-
vary and thyroid glands in pediatric patients with FMF
and amyloidosis. J Ist Faculty Med. 2020;83(2): 92-99.
Turkish FMF Study Group. Familial Mediterranean
fever (FMF) in Turkey: results of a nationwide multi-
center study. Medicine (Baltimore). 2005;84(1):1-11.

43



BILIMSEL ARASTIRMA MAKALESI AHI EVRAN MEDICAL JOURNAL
E-ISSN: 2619 - 9203

Obez Cocuk ve Ergenlerde Subklinik Hipotiroidi Sikhig ve ilgili Parametrelerin

Incelenmesi

An Examination of the Frequency of Subclinical Hypothyroidism and Relevant
Parameters in Obese Children and Adolescents
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Amag: Subklinik hipotiroidizm (SH), obez ¢ocuk ve ergenlerde sik goriilen bir tiroid hormon bozuklugudur. Bu ¢alismada, obez gocuk
ve ergenlerde subklinik hipotiroidi sikligin1 belirlemek, TSH diizeyi ile antropometrik ve metabolik parametreler arasindaki iligkinin
aragtirilmasi planlanmugtir.

Araclar ve Yontem: Caligmaya yaslar1 10-18 yas araligindan degisen 100 obez grup, 70 kontrol grubu olmak iizere toplam 170 olgu
alind1. Tim olgularin dosya kayitlarindan; cinsiyet, antropometrik 6l¢iimleri (viicut agirligi, boy, beden kitle indeksleri) ve standart
deviasyon skorlar1 (SDS), tiroid fonksiyon testleri (TSH, sT4, sT3), insiilin, aglik kan sekeri, total kolesterol (TK), yiiksek dansiteli
lipoprotein, kolesterol (HDL-K), trigliserid ve diisiik dansitelilipoprotein kolesterol (LDL-K), HOMA-IR diizeyleri elde edildi.
Bulgular: Obez gruptaki 100 hastanin 7’sinde (% 7) SH saptandi. Obez grubun VA ve BKI-SDS degerleri kontrol grubuna gore
anlamli derecede yiiksek saptandi. (p=<0.01,<0.01, sirasiyla). Obez grupta sT4 diizeyi kontrol grubuna gore anlamli diisiik (p=0.04 ),
HOMA-IR ve AST diizeyi de anlamli olarak yiiksek bulundu (p=<0.01, <0.01, sirastyla). Serum TSH diizeyi ile HOMA-IR diizeyi
arasinda pozitif yonde diisiik derecede korelasyon saptandi (r=0.15, p=0.049).

Sonug: Obez ¢cocuk ve ergenlerde SH normal popiilasyona gore daha sik goriiliir, ancak ¢ogu olguda TSH 10 Ul/mI’nimn altinda ve
tedaviye ihtiya¢ duyulmamaktadir. Obez ¢ocuklarda Hashimato tiroiditi olmaksizin tiroid otoantikor pozitifligi goriilebilir. TSH diizeyi
ile insiilin direnci arasinda diisiik derecede de olsa pozitif bir iliski oldugundan, obez ¢ocuklarda SH saptanmasi insiilin direnci olasilig1
konusunda klinisyen i¢in uyarici olmalidir.

Anahtar Kelimeler: beden kitle indeksi; insiilin direnci; obezite; tiroid hormonlar:
ABSTRACT

Purpose: Subclinical hypothyroidism (SH) is a thyroid hormone disorder commonly observed in obese children and adolescents. In
this study, it was aimed to determine the frequency of subclinical hypothyroidism in obese children and adolescents and to investigate
the relationship between TSH levels and anthropometric and metabolic parameters.

Materials and Methods: A total of 170 patients aged 10-18 years were included in the study, 100 in the obese group and 70 in the
control group. Gender, anthropometric measurements and laboratory data were obtained from the patients medical records.

Results: SH was detected in 7 of the 100 patients (7%) in the obese group. The BW and BMI SDS values were found significantly
higher in the obese group compared to the control group (p=<0.01,<0.01, respectively).In the obese group, fT4 levels were signif-
icantly lower (p=0.04) than in the control group, and HOMA-IR and AST levels were significantly higher (p=<0.01, <0.01, re-specti-
vely). A low positive correlation was found between serum TSH levels and HOMA IR levels (r=0.15, p=0.049).

Conclusion: Subclinical hypothyroidism (SH) is more common in obese children and adolescents compared to the general popu-
lation; however, in most cases, TSH levels remain below 10 IU/mL, and treatment is not required. In obese children, thyroid autoan-
tibody positivity may be observed without Hashimoto's thyroiditis. Since there is a weak but positive correlation between TSH levels
and insulin resistance, the detection of SH in obese children should alert clinicians to the possibility of insulin resistance.

Keywords: body mass index; msulin resistance; obesity; thyroid hormones
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GiRiS

Obezite, kalori alim ve harcamasi arasindaki dengesizlik
nedeniyle viicutta anormal ve asir1 yag birikimidir. Son 50
yilda ¢ocukluk ve addlesan yas grubunda obezite preva-
lans1 dramatik bir sekilde artig gostermistir. Bu da obezi-
teyle iliskili dislipidemi, hipertansiyon, bozulmus glukoz
toleransi ve insiilin direnci gibi ¢esitli metabolik ve hor-

monal bozukluklarin artmasina neden olmaktadir.!

Subklinik hipotiroidi (SH), serum serbest tiroksin (sT4)
diizeyi normal olmasina ragmen serum tirotropin (TSH)
diizeyinin referans degerlerin iizerinde olmasi olarak ta-
nimlanir. Obez gocuk ve ergenlerde goriilen en sik tiroid
hormon bozuklugudur. Prevalansi erigkinlerde %4-20, ¢o-
cuklarda %1.5-3 olarak rapor edilmistir. Fazla kilolu ve
obez ¢ocuklarda ise SH prevelanst %7-36 arasinda degis-
mektedir.? Iyot eksikligi, otoimmiin tiroid hastaligi, TSH
reseptdr gen mutasyonu, tiroid hormon direnci ve obezite
subklinik hipotiroidi nedenleri arasinda gosterilmektedir.
Obez ¢ocuk ve ergenlerde subklinik hipotiroidizmin olu-
sum mekanizmasi tam olarak bilinmemektedir. Ancak ti-
roid hormonlarinda olugan bu degisimin kilo alimindaki
artig1 engellemek icin enerji harcamasini arttiran bir kom-

panzasyon mekanizmasi ile ilgili oldugu belirtilmektedir.®

Tiroid hormonlari, lipid ve glukoz metabolizmasinda rol
oynayarak bazal metabolizmay: hizlandirir, viicut agirligt
ve kompozisyonunu diizenlemektedir. Subklinik hipotiro-
idi ile lipid ve glukoz metabolizmasi arasindaki iligkiyi
aragtiran erigkin ¢aligmalarinda TSH diizeyi ile hem disli-
pidemi hem de insiilin direnci arasinda iligski oldugu gos-
terilmistir.* Ancak obez gocuklarda yapilan calismalarda
TSH yiiksekliginin lipit profili ve insiilin direnci iizerine
olan etkisi net degildir. Baz1 ¢aligmalarda TSH diizeyinin
aterojenik lipitler ve insiilin direnci ile pozitif yonde kore-
lasyon gosterdigi, bazi calismalarda ise korelasyon goster-
medigi rapor edilmistir.>6”

Bu ¢alismada, obez ¢ocuk ve ergenlerde subklinik hipoti-
roidi sikligini belirlemek, TSH diizeyi ile antropometrik ve
metabolik parametreler arasindaki iligkinin arastirilmast

planlanmustir.
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Bu ¢alisma Saglik Bilimleri Universitesi Gazi Yasargil
Egitim ve Arastirma Hastanesi Klinik Arastirmalar Etik
Kurulu onay1 alindiktan sonra yapilmstir (03.03.2023 ta-
rih ve 2023/336 sayil1).

Bu calisma Saglik Bilimleri Universitesi Gazi Yasargil
Egitim Arastirma Hastanesi Cocuk Endokrinolojisi Bolii-
miinde yapildi. Caligmaya yaslar1 10-18 yas araligindan
degisen 100 obez grup, 70 kontrol grubu olmak {izere top-
lam 170 olgu (106 kiz, 64 erkek) alindi. Hipotiroidi, bii-
yiime hormonu eksikligi, ilag kullamim 6ykiisii olan olgu-
lar ile monojenik ya da sendromik obezite tanist ile izlenen
olgular ¢alisma digt birakildi. Calismadaki tiim olgularin
antropometrik dlgiimleri en az 8 saat a¢lig1 takip eden gii-
niin sabahinda yapildi. Olgularin viicut agirliklar: (VA), kg
cinsinden 6l¢iildii. Olgiimii yapan cihaz 0.1 kg’a kadar du-
yarli idi (SECA marka dijital tart1). Olgularin boylar
ayakta iken 6l¢iildii ve 6l¢iim 0.1 cm aralikla yapildi (Har-
penden stadiyometre). Beden kitle indeksi (BK1), kilogram
cinsinden viicut agirligin metre cinsinden boyun karesine
boliinmesiyle hesaplandi. Boy, kilo, BKI standart devias-
yon skorlart (SDS), ulusal verilere gére web tabanli Child
metric programi kullanilarak hesaplandi.® Calisma gruplari
obez ve kontrol grubu olmak {izere 2 gruptan olusturuldu.
Obez gruba Diinya saglik orgiitii simflamasina gore BKI
>05, persantil veya BKI-SDS degeri +2 ve iizerinde olan
olgular alind1.’ Kontrol grubu ise saglikli normal gocuklar-
dan olusturuldu. Obez gruptaki 100 olgunun 98’1, kontrol
grubundan 70 olgunun 63’niin pubertal bulgularina dosya
kayitlarindan ulasildi.

Calismaya dahil edilen olgulardan]2 saatlik a¢lig1 takiben
kan 6rnegi alindi. Tiim olgulardan tiroid fonksiyon testleri
olarak; TSH, sT4 ve sT3 calistirildi. Karaciger enzimle-
rinden; aspartat amino transferaz (AST) ve alanin amino
transferaz (ALT) enzim diizeylerine bakildi. Ayrica ac¢lik
kan glukoz ve insiilin diizeyleri, total kolesterol (TK), yiik-
sek dansiteli lipoprotein kolesterol (HDL-K) ve trigliserid
ile diisiik dansiteli lipoprotein kolesterol (LDL-K) deger-
leri Olgiildii. Tiim olgularin, Homeostasic Model Assess-
ment forlnsulin Resistance (HOMA-IR) diizeyleri, (aglik
insiilin (mcU/ml) X aglik glukoz (mg/dl) / 405 formiiliiyle)
hesaplandi. HOMA-IR diizeyi prepubertal olgularda >2.5
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pubertal olgularda >3.16 olmasi insiilin direnci olarak ka-
bul edildi.'® Subklinik hipotiroidi tanisi en az 4 hafta arayla
yapilan 2 dl¢iimde, sT4 diizeyi normal referans aralikta ve
TSH diizeyi normal referans araligin iizerinde (TSH: 5.5-

10 uIU/MI arasinda) olmast ile konuldu. 't
Istatistiksel Analiz

Calismamn verileri degerlendirilirken istatistiksel analizler
icin ‘Statistical PackageforSocialSciences (SPSS) for Win-
dows v18.0.0’ programi kullanildi. Oncelikle caligmadaki
verilerin normal dagilip dagilmadigina Shapiro-Wilk testi
kullamlarak bakildi. Normal dagilimla uyumlu olan veriler
ortalama + standart sapma (SS) ile gosterilirken, normal
dagilmayan veriler ise ortanca (25-75 persantil) seklinde
gosterildi. Kategorik degiskenler say1 ve yiizde (%) ile be-
lirtildi. Normal dagilan veriler degerlendirilirken Student’s
t-testi, normal dagilmayan veriler karsilastirilirken ise
Mann-Whitney U testi kullanildi. ki degisken arasinda
herhangi bir iligki varlig1 ve iliski varsa bu iligkinin sidde-
tini degerlendirmek icinpearsonkorelasyon analizi kulla-
nildi. Yapilan tiim istatistiksel testlerde p degerinin < 0.05
olmasi halinde anlamli kabul edildi.

BULGULAR

Caligmaya ekzojen obezitesi olan 100 obez hasta ile 70
kontrol grubu olmak iizere toplam 170 olgu alindi. Obez
gruptaki olgularin 69’u ( %69 ) kiz, 31’1 (%31) erkek,
kontrol grubundaki olgularin 37’si (%53) kiz, 33°1i(%47)
erkek cinsiyetteydi. Obezitenin kiz cinsiyette daha fazla

oldugu goriildii (p=0.033). Obez grubun yas ortalamasi

14.242.15, kontrol grubun 13.7+2.08 idi. Obez gruptaki
olgularin %92.9°u pubertal, %7.1°i prepubertal, kontrol
grubundaki olgularin %87.31i pubertal, %12.7°1 prepuber-
taldi. Pubertal durum agisindan karsilastirildiginda gruplar
arasinda anlamli bir fark bulunmad: (p=0.237). Obez grup-
taki 100 hastanin 7’sinde (% 7) SH saptandi. Ayn1 grupta
SH’si olan olgularimn HOMA-IR diizeyi 5.2 (4.20-9.70),
SH’si olmayan olgularin HOMA-IR diizeyi 3.8 (20.5-
5.60) olarak bulundu, aralarindaki fark istatistiksel olarak
anlamh degildi (p=0.11). Subklinik hipotiroidi saptanan
olgularin klinik ve laboratuvar bulgular1 Tablo 1°de veril-
mistir. Kontrol grubunda SH’li olgu yoktu. Gruplarin ant-
ropometrik parametreleri karsilastirildiginda, obez grubun
VA ve BKI-SDS degerleri anlamli 8lgiide yiiksek saptandi
(p=<0.01,<0.01, sirastyla). Obez grupta sT4 diizeyi an-
lamli derecede diisiik (p=0.04 ), HOMA-IR ve AST diizeyi
ise yiiksek bulundu (p=<0.01, <0.01, sirastyla). Serbest T3
diizeyi obez grupta yiiksek saptandi ancak aradaki fark an-
lamli bulunmadi (p=0.85). TSH diizeyleri her iki grupta
benzer bulundu (p=0.15). Gruplarn lipit profili karsilasti-
rildiginda, obez grupta TK diizey anlamli yiiksek, HDL-K
diizeyi ise anlamli diisiik tespit edildi (p=0.04, <0.01, sira-
styla). iki grup arasinda LDL-K ve Trigliserid degerleri
acisindan anlamli bir fark tespit edilmedi (p=0.14, 0.14, s1-
rastyla). Gruplarin, antropometrik ve laboratuvar verileri
Tablo 2°de Ozetlenmistir. Caligmadaki olgularin Serum
TSH diizeyi ile HOMA-IR diizeyi arasinda pozitif korelas-
yon saptand1 (r=0.15, p=0.049), TSH ile diger parametre-
ler arasinda bagka bir korelasyon bulunmadi (p>0.05).
TSH diizeyinin antropometrik ve metabolik parametrelerle

korelasyonu Tablo 3’de verilmistir.
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Tablo 1. Subklinik hipotiroidili olgularin klinik ve laboratuvar bulgulari.

Parametreler Olgu-1 Olgu-2 Olgu-3 Olgu-4 Olgu-5 Olgu-6 Olgu-7
Yas (y1l) 10.9 131 15.2 15.11 17.2 147 17.8
Cinsiyet Kiz Kiz Kiz Kiz Kiz Erkek Kiz
VA-SDS 0.64 35 5.3 2 25 1.7 3.8
Boy-SDS -2.25 1.2 15 -0.62 -1.8 -0.99 1.03
BKi-SDS 2.04 2.7 3.6 2 3.1 2.3 2.9
TSH (mIU/mL) 8.1 9 5.7 5.9 6.8 6.3 9
sT4 (ng/ml) 1.4 1 1.1 0.9 1.2 0.9 1.3
sT3 (pg/mL) 3.9 5.3 4 24 37 4.4 3.04
AntiTPO (1U/mL) 19 12 60 15 52 14 47
HOMA-IR 2.7 9.7 12.7 5.2 5.9 45 4.2
TK (mg/dl) 149 120 113 149 204 156 137
LDL-K (mg/dl) 83 50 65 75 94 92 54
Trigliserid(mg/dl) 48 70 30 37 204 154 129
HDL-K (mg/dl) 51 66 37 61 49 36 51
AST (U/L) 22 19 15 21 15 32 10
ALT (U/L) 24 17 35 13 13 35 13

VA:Viicut agirligi, SDS: Standart deviasyon skoru, BKi: Beden kitle indeksi, TSH: Tiroid uyarict hormon, sT4: Serbest tiroksin, sT3: Serbest triiyodotironin,
HOMA-IR: Homeostasic model assessment of insiilin resistance, TK: Total kolesterol, LDL-K: Diisiik dansiteli lipoprotein kolesterol, HDL-K: Yiiksek dansiteli

lipoprotein kolesterol, AST: Aspartat amino transferaz, ALT: Alanin amino transferaz.

Tablo 2. Gruplarin antropometrik ve laboratuvar verilerinin kargilastirilmasi.

Parametreler Obez grup (n:100) Kontrol grup (n:70) P degeri
Yas (yil) 142+2.15 13.7+2.08 0.152
Cinsiyet 0.033°
Kiz, n, (%) 69 (69) 37(53)

Erkek, n, (%) 31(31) 33 (47)

Pubertal durum 0.237°
Prepubertal, n, (%) 7(7.1) 8 (12.7)

Pubertal, n, (%) 91 (92.9) 55 (87.3)

VA-SDS 2.59 (2-3.5) <0.01¢
Boy-SDS 0.14 (-0.64-0.88) -0.29 (-1.33-1.08) 0.1¢
BKi-SDS 2.55(2.12-3.09) -0.27 (-0.99-0.68) <0.01¢
TSH (mIU/mL) 2.70 +1.68 2.77+1.20 0.15¢
sT4 (ng/ml) 1.20 (1.1-1.3) 1.30(1.19-1.39) 0.04¢
sT3 (pg/mL) 3.75+0.68 1.73 £0.23 0.852
HOMA-IR 4.05 (2.12-5.67) 2.76 (2-3.5) <0.01¢
TK (mg/dl) 96.5 (70-126.5) 81(64.75-108.25) 0.04¢
LDL-K (mg/dl) 82.5 (67.25-96.25) 77.65 (65.17-90.75) 0.14¢
Trigliserid (mg/dl 144.5+33.84 151.42 £24.10 0.142
HDL-K (mg/dI) 45 (38-51) 55.95 (47.50-61.80) <0.01¢
AST (U/L) 16.50 (13-23) 13 (10-17) <0.01¢
ALT (U/L) 18 (14.25-21) 18 (16-24) 0.12¢

VA:Viicut agirligl, SDS: Standart deviasyon skoru, BKI: Beden kitle indeksi, TSH: Tiroid uyéncl hormon, sT4: Serbest tiroksin, sT3: Serbest triiyodotironin,
HOMA-IR: Homeostasic model assessment of insiilin resistance, TK: Total kolesterol, LDL-K: Diisiik dansiteli lipoprotein kolesterol, HDL-K: Yiiksek dansiteli
lipoprotein kolesterol, AST: Aspartat amino transferaz, ALT: Alanin amino transferaz. aStudent t-test, bPearsonChi-Square test, cMann-Whitney U-test

Tablo 3. TSH diizeyinin antropometrik ve metabolik parametre-
lerle korelasyonu.

TSH

Parametreler r P degeri
BKIi-SDS -0.009 0.90
TK(mg/dl) 0.11 0.12
HOMA-IR 0.15 0.049
LDL-K(mg/dl) 0.06 0.38
HDL-K(mg/dl) -0.002 0.98
Trigliserid(mg/dl) 0.11 0.12

TSH: Tiroid uyarici hormon, r: Korelasyon katsayisi, BKi: Beden kitle in-
deksi, TK: Total kolesterol, HOMA-IR: Homeostasic model assessment of
insiilin resistance, LDL-K: Diisiik dansiteli lipoprotein kolesterol, HDL-K:
Yiiksek dansiteli lipoprotein kolesterol.

TARTISMA

Tiroid hormonlar1 lipit, karbonhidrat ve enerji metaboliz-
masini diizenlemede 6nemli bir role sahip oldugundan ti-
roid hormonlari ile obezite arasindaki iligki ¢ok sayida ¢a-

lismada incelenmis ve bu g¢aligmalardan farkli sonuglar

elde edildigi bildirilmistir.*?! Obez ¢ocuklarda en sik rast-
lanan tiroid hormon bozuklugunun hafif TSH yiiksekligi
ile serbest T3 diizeyinde artisoldugu belirtilmektedir.234
Obez olgularin TSH diizeyi ile normal saglikli popiilas-
yondan olusan kontrol grubundaki olgularin TSH diizeyini
karsilastirdigimiz ¢alismamizda gruplar arasinda TSH dii-
zeyinde anlamlt bir farklilik saptamadik. T3 diizeyini de
literatiir ile benzer olarak obez olgularda daha yiiksek sap-
tadik.2® Duntas ve arkadaslar1 da yaptiklar1 ¢alismada obez
gruptaki olgularin TSH diizeyini kontrol grubundaki olgu-
larin TSH diizeyi ile benzer saptadiklar bildirilmigtir.*®
Yapilan galigmalar, Total ve serbest T4 diizeyinin bireyle-
rin beslenme aligkanliklarindan etkilenmedigini goster-

mektedir.? Obez ¢ocuklarda yapilan cesitli calismalar, T4
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hormonunun normal ya da hafifce arttigim belirtilmekte-
dir.® Calismamizda obez grupta ortalama sT4 diizeyi lite-
ratlirdeki bircok ¢aligsmadan farkli olarak, kontrol grubun-
dan anlaml olarak daha diisiik bulundu. Obez bireylerde
yag dokusunda deiyodinaz enzim aktivitesi TSH etkisi ile
artar. Artan deiyodinaz enzim aktivitesine bagli olarak
sT4’lin sT3 e doniisiimii artar ve bu durum sT4 degerinde
azalma, sT3 degerinde artmayla sonuglanir.'® Calismadaki
sT4 disiikligii ile sT3 yiiksekliginin artan deiyodinaz en-
zim aktivitesi ile ilgili oldugunu diisiinmekteyiz. Onceki
bazi ¢aligmalar, ¢alismamizla benzer sekilde sT4 degerini
normal popiilasyondan daha diisik oldugunu bildirmis-

tir. 17

Literatiirde obez ¢ocuk ve ergenlerde SH sikliginin %7-36
oraninda degistigi ve TSH’s1 yiiksek olan obez olgularda
tiroid otoantikor pozitifliginin daha fazla oldugu rapor
edilmistir. Obezlerde tiroid otoimmiinitesini arastiran ¢a-
lismalarda, bu durumun otoimmiin tiroidit hastalig1 veya
iyot eksikligi ile iliskili olmadigy, tiroid bezine antijen su-
numunun artmasiyla iligkili oldugu gosterilmistir. Bilin-
digi tizere yag dokusunda artan leptin, lenfositlerde anti
CD3 uyarisina yol agarak lenfositlerin Th1 yoniinde proli-
fere olmasina neden olur. Artan Thl lenfositler de proinf-
lamatuar yolaklar1 aktive eder.’®!® Yaptigimiz galismada
obez grupta subklinik hipotiroidi sikligim literatiir ile ben-
zer olarak % 7 oraninda saptadik. TSH diizeyi > 5.5 Ul/ml
olan olgularimizin 3’iin de tiroid peroksidaz antikor diizeyi
(olgu-3, olgu-5, olgu-7) yiiksekti. Calismamuz ile benzer
olarak Stichel ve arkadaslarinin ¢aligmalarinda da subkli-
nik hipotiroidi sikl181%7.5 ve TSH'si yiiksek olan obez ol-
gularda tiroid peroksidaz antikor diizeyinin daha yiiksek
oldugu gosterilmistir.?® Obezite ve tiroid hormonlar1 ara-
sindaki iligkiyi inceleyen 6nceki ¢alismalar, anti-tiroid an-
tikor titreleri yiiksek olan olgularda hipotiroidiye ilerleme
riskinin artigini ve levotiroksin tedavisinin antikor titrele-
rini azalttigim belirtmis olsa da, bu uygulamanin obez has-
talarda herhangi bir klinik fayda saglamadigi gosterilmis-
tir.! Biz calismanuzda tiroid peroksidaz antikor diizeyi
yiiksek olan bir olgunun uygun diyet ve egzersiz programi
uyguladiktan sonra yapilan 6.ay kontroliinde BKi-SDS
sindeki diigme ile beraber hem TSH hem de tiroid perok-
sidaz antikor diizeyinde diigme oldugunu saptadik (olgu-

3). Yine Gonzalez-Mereles ve arkadaslari da yapmus ol-

duklan galismalarinda levotiroksin tedavisinin kronik oto-
immiint iroiditi olan obez olgularda viicut kompozisyo-
nunu diizeltmede etkili olmadigimi gdstermistir.?2 Bu ne-
denle subklinik hipotiroidisi olan obez hastalarda anti-ti-
roid-antikor titre yiiksekligi mevcut olsa bile hemen levo-
tiroksin tedavisi baglanmasimin dogru olmadigi kamisinda-
yiz. Kilo kaybinin saglanmast hem TSH degerinin diisme-
sine hem de anti-TPO antikor titresinin azalmasina yol

agabilir.

Tiroid hormonlari, viicut agirligi ve kompozisyonunu dii-
zenlemede rol oynar. Bu nedenle TSH ile BKI arasindaki
iliski ¢ok sayida c¢aligmada incelenmis ve farkli sonuglar
elde edildigi bildirilmistir. Literatiirde TSH ile BKI ara-
sinda pozitif bir iligki oldugunu saptayan ¢ok sayida ca-
lisma mevceuttur.?>? Ancak biz ¢alismamizda TSH diizeyi
ile BKI arasinda anlamli bir korelasyon saptamadik. Calis-
mamizla benzer olarak Diindar ve arkadaslar1 da ¢aligma-
larinda TSH ile BKI arasinda herhangi bir iligki saptama-
muglardir.'® Tiroid hormonlar1 glukoz ve lipit metaboliz-
mast i¢in gereklidir. Asikar hipotiroidi, obezite, insiilin di-
renci ve dislipidemi ile iliskilidir.* Subklinik hipotiroidi-
nin de insiilin direnci ve serum lipit profilinde degisiklik-
lere yol agtif1 gesitli caligmalarda belirtilmektedir, 142425
Bazi ¢alismalarda TSH diizeyi ile insiilin direnci arasinda
anlaml bir korelasyon saptandigi, bazi caligmalarda da an-
lamli bir korelasyon saptanmadifi rapor edilmistir, 42627
Bizim caligmamizda TSH diizeyi ile insiilin direnci ara-
sinda anlamli korelasyon oldugu gosterilmistir. Biz her ne
kadar TSH ile insiilin direnci arasinda pozitif korelasyon
saptasak da korelasyonun diisiik derecede oldugu unutul-
mamalidir. Calismamizla benzer olarak 6nceki bazi ¢alis-
malarda da subklinik hipotiroidinin insiilin direnci ile ilig-
kili oldugu, TSH diizeyi ile insiilin direnci arasinda pozitif
yoénde korelasyon oldugu rapor edilmistir.#% Literatiirii
inceledigimizde subklinik hipotiroidinin serum lipit profili
lizerine olan etkisinin net olmadigini gérmekteyiz. 4167
Birgok ¢alismada TSH diizeyinin serum lipit profilinde de-
gisiklige yol agmadifi belirtilmektedir.?”-?® Bizde calisma-
mizda literatiir ile benzer olarak TSH diizeyi ile lipit para-
metreleri arasinda anlamli olabilecek bir iliski saptamadik.
Hem tiroid hormonlari hem de lipit profili kilo durumun-
dan etkilenmektedir. Bu nedenle obezitede bu ikisi ara-

sinda nedensel bir ilisgki oldugunu gostermek zordur.

Clinkii uygun beslenme, egzersiz ve davranis tedavisi ile
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BKI kontrol altina alindiktan sonra hem TSH hemde lipit

diizeylerinin azaldig1 gesitli ¢aligmalarda rapor edilmis-
tir 529,30

Calismamizin kisitli yonii hasta sayisinin kismen az olmast
ve gii¢ analizinin yapilmamis olmasi olarak degerlendiril-

migtir.

Sonug olarak; bulgularimiz obez c¢ocuk ve ergenlerde
subklinik hipotiroidinin normal popiilasyona gore daha sik
goriildiigiinli, ancak olgularin ¢ogunda TSH’nin 10
Ul/ml’nin altinda oldugu i¢in tedaviye ihtiya¢ duyulmadi-
g1 gostermektedir. Obez ¢ocuklarda subklinik hipotiroidi
ile birlikte Hashimato tiroiditi olmaksizin tiroid otoantikor
pozitifliginin de olabilecegi gosterilmistir. Ayrica TSH dii-
zeyi ile insiilin direnci arasinda diisiik derecede de olsa po-
zitif yonde bir iligki oldugu, bu nedenle obez ¢ocuk ve er-
genlerde subklinik hipotiroidi saptanmast insiilin direnci

gelisimi agisindan klinisyen i¢in uyarict olmalidir.
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Evaluation of Clinical and Laboratory Findings in Patients with Brucellosis
Brusellozlu Hastalarda Klinik ve Laboratuvar Bulgularinin Degerlendirilmesi
Necati MUMCU! " Yusuf Emre OZDEMIR? "~ Melike CIVAK®

Nagehan DAMAR* " Meryem SAHIN OZDEMIR?

oz

Amagc: Bu caligmanin amaci bruselloz tanis1 konulan hastalarm demografik verilerini, klinik ve laboratuvar bulgularini ve organ tutu-
lumlarin degerlendirmektir.

Araglar ve Yontem: Hastalar cinsiyete (kadmn/erkek) ve yasa (<40 y11/>40 y1l ve <30 y1l, 31-44 y1l, 45-59 y1l ve >60 y1l) gore gruplara
ayrildi.

Bulgular: Toplam 238 hasta degerlendirildi. Bunlarmn %57.5'i (n=137) erkekti ve yas ortalamas1 43.8+15.0 y1ld1. En sik goriilen klinik
semptomlar artralji (%93.7, n=223), miyalji (%84.9, n=202) ve yorgunluk (%84.5, n=201) idi. Kadm hastalarda miyalji (%92.1'e kars1
%79.6, p=0.008), yorgunluk (%92.1'e kars1 %78.8, p=0.005), bas agris1 (%38.6'ya kars1 %25.5, p=0.031) ve bulant1 (%32.7'ye kars1
%13.9, p=0.001) daha yaygindi, istahsizlik (%43.5'e kars1 %59.9, p=0.013) ise daha az yaygindi. Daha geng hastalarda (<40 yas) kilo
kayb1 (%48.0'e kars1 %34.3, p=0.034) ve sakroileit (%13.2'ye kars1 %5.0, p=0.029) daha yaygindi, spondilodiskit (%2.0'ye kars1 %9.3,
p=0.039) ise daha az yaygindi. Kilo kayb1 <30 yas grubunda 31-44 yas grubuna (55.8% - %32.8, p=0.013) ve 45-69 yas grubuna
(55.8% - %35.3, p=0.019) gore daha yaygindi. Ates <30 yas grubunda 45-59 yas grubuna (32.7% - %54.1, p=0.015) gore daha az
yaygimnd.

Sonug: Endemik bolgelerde, artralji, miyalji, yorgunluk, l16kopeni veya 16kositoz ve yiiksek ESR ve CRP'li hastalarmn ayirict tanisinda
bruselloz diigiiniilmelidir. Brusellozlu <40 yas hastalar sakroiliit agismndan degerlendirilmeli ve >40 yas hastalar spondilodiskit kom-
plikasyonlari agisindan degerlendirilmelidir.

Anahtar Kelimeler: brusella; cinsiyet; sakroileit; spondilodiskit; yas
ABSTRACT

Purpose: The purpose of this study is to evaluate the demographic data, laboratory and clinical findings and organ involvement of
patients diagnosed with brucellosis.

Materials and Methods: The patients were divided into groups according to sex (female/male) and age (<40 years/>40 years and <30
years, 31-44 years, 45-59 years, and >60 years).

Results: A total of 238 patients were assessed. Among those, 57.5% (n=137) were male, and the mean age was 43.8+15.0 years.
Arthralgia (93.7%, n=223), myalgia (84.9%, n=202), and fatigue (84.5%, n=201) were the most common clinical symptoms. In female
patients, myalgia (92.1% vs. 79.6%, p=0.008), fatigue (92.1% vs. 78.8%, p=0.005), headache (38.6% vs. 25.5%, p=0.031), and nausea
(32.7% vs. 13.9%, p=0.001) were more common, whereas loss of appetite (43.5% vs. 59.9%, p=0.013) was less common. Weight loss
(48.0% vs. 34.3%, p=0.034) and sacroiliitis (13.2% vs. 5.0%, p=0.029) were more common, whereas spondylodiscitis (2.0% vs. 9.3%,
p=0.039) was less common in younger patients (<40 years). Weight loss was more common in the <30 age group compared to the 31 -
44 age (55.8% vs. 32.8%, p=0.013) and 45-69 age groups (55.8% vs. 35.3%, p=0.019). Fever was less common in the <30 age group
compared to the 45-59 age group (32.7% vs. 54.1%, p=0.015).

Conclusion: In endemic areas, brucellosis should be considered in the differential diagnosis of patients with arthralgia, myalgia, fa-
tigue, leukopenia or leukocytosis, and elevated ESR and CRP. Patients <40 years with brucellosis should be evaluated for sacroiliitis,
and patients >40 years should be evaluated for spondylodiscitis complications.

Keywords: age; brucella; gender; sacroiliitis; spondylodiscitis
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INTRODUCTION

Brucellosis is a zoonosis that can be transmitted to humans
under certain conditions, affecting both farm animals and
wildlife. Transmission to humans occurs through direct
contact with infected animals, consumption of infected an-
imal products, and inhalation of infected aerosols.!? Re-
cent studies estimate that the annual global incidence of
brucellosis in humans is 1.6-2.1 million, which is 3-4
times higher than previously estimated.® The disease is en-
demic in regions such as the Middle East, the Mediterra-
nean, and Central and South America.* Most patients with
brucellosis present with nonspecific symptoms such as fe-
ver, sweating, fatigue, anorexia, nausea, weight loss, my-
algia, and arthralgia. The lack of specific clinical findings
may lead to misdiagnosis and delays in treatment. If the
disease is not treated, it can progress to a chronic phase,
and the risk of complications may increase.>® Brucellosis
is an infection that can affect almost any system. The most
common systems involved are the musculoskeletal system,
gastrointestinal system, central nervous system, hemato-
logical system, urogenital system, cardiovascular system,
respiratory system and skin.® As a result of focal involve-
ment, complications such as osteomyelitis, sacrailiitis,
spondylodiscitis, septic arthritis, epidural abscesses and
epididymo orchitis may occur. Focal involvement can be
observed in more than half of patients, who sometimes re-
quire different and prolonged treatments.? In patients
with focal brucellosis, delayed diagnosis and inadequate
and ineffective treatment may lead to disease recurrence,
organ damage and even death.” Brucellosis is diagnosed by
the isolation of Brucella bacteria from blood or tissues or
positive serology together with clinical findings suggestive
of brucellosis. Among laboratory findings, the white blood
cell count is usually low or normal, while erythrocyte sed-
imentation rate (ESR) and the C-reactive protein (CRP)
levels are variable.® Brucellosis is associated with a wide
range of symptoms, ranging from mild to severe, and can
affect many organs. Because the clinical symptoms of bru-
cellosis vary widely, diagnosis is difficult.*®

The purpose of this study is to evaluate the demographic
data, laboratory and clinical findings and organ involve-
ment of patients diagnosed with brucellosis. In addition,

the clinical and laboratory findings of the patients were

compared in terms of age and sex.

MATERIALS and METHODS

This study was approved by the Ethics Committee of Kaf-
kas University protocol (dated 31.01.2024 and numbered
2024/01).

In this single-center, cross-sectional study, patients aged
18 years and over who were diagnosed with brucellosis
and who applied to the Infectious Diseases and Clinical
Microbiology outpatient clinic of Igdir State Hospital, a
secondary care hospital located in the Eastern Anatolia Re-
gion of Tiirkiye, between January 04, 2021, and December
29, 2023, were evaluated. The patients' age, sex, com-
plaints, laboratory findings, and organ involvement were
recorded on the prepared form. Patients were divided into
groups according to sex (female/male) and age (<40
years/>40 years and <30 years, 31-44 years, 45-59 years,

and >60 years).

Diagnosis

Blood culture and standard tube agglutination (STA) test
were used for diagnosis. In patients with clinical findings
compatible with brucellosis, brucellosis was diagnosed
with an STA >1/160, and/or Brucella spp. were isolated
via blood culture. A BacT/Alert 3D automated system (bi-
oMerieux) was used for blood culture. Routine laboratory
tests, such as complete blood count, CRP, ESR, aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
blood urea nitrogen (BUN), and creatinine were performed
on all patients upon admission. Patients with hip and low
back pain were assessed with magnetic resonance imaging
(MRI) for sacroiliitis and spondylodiscitis. Patients with
swelling and pain in the scrotum were evaluated with ul-
trasonography for genitourinary system involvement. Os-
teomyelitis, arthritis and bursitis were diagnosed via MRI
in addition to findings such as joint pain, redness, swelling,
and limited joint movement.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) version
25.0 was used for statistical analysis. Categorical variables
are presented as numbers (n) and percentages (%), and
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continuous variables are presented as the mean + standard
deviation (sd). The chi-square test was used to compare
categorical variables. The Mann—Whitney U test was used
to compare non normally distributed continuous parame-
ters, whereas the t test was used to compare normally dis-
tributed continuous parameters. If the p value was < 0.05,
the results were considered statistically significant.

RESULTS

A total of 238 patients were included. Among these pa-
tients, 57.5% (n=137/238) were male, and the mean age
was 43.8+15.0 years. There was a family history of brucel-
losis in 121 (51.8%) patients. The mean duration of com-
plaints was 58+79 days. The most common symptoms
were arthralgia (93.7%, n=223), myalgia (84.9%, n=202),
fatigue (84.5%, n=201), low back pain (62.6%, n=149),
loss of appetite (52.9%, n=126), and fever (43.7%, n=104).
STA titer was >1/640 in 52.1% of patients. The laboratory
parameters of the patients are shown in Table 1. Brucella
bacteraemia was detected in 33 (13.9%) patients, and focal
involvement was detected in 47 (19.7%) patients. Among
the patients with focal involvement, 42.5% (n=20/47) had
sacroiliitis, 31.9% (n=15/47) had spondylodiscitis, 14.9%
(n=7/47) had epididymoorchitis, 6.4% (n=3/47) had pe-
ripheral arthritis, and 4.3% (n=2/47) had bursitis (Table 1).

The mean duration of complaints was longer in female pa-
tients than in male patients (64+75 vs. 54+81, p=0.016). In
female patients, myalgia (92.1% vs. 79.6%, p=0.008), fa-
tigue (92.1% vs. 78.8%, p=0.005), headache (38.6% vs.
25.5%, p=0.031), and nausea (32.7% vs. 13.9%, p=0.001)
were more common, whereas loss of appetite (43.5% vs.
59.9%, p=0.013) was less common. In addition, leukocyte
count (66111806 vs. 7807+2456, p<0.001), neutrophil
count (3519+1351 vs. 440242084, p<0.001), hemoglobu-
lin (13.843.2 vs. 14.4+3.8, p<0.001), NLR (1.46+0.71 vs.

1.76+0.97, p=0.007), urea (26+8 vs. 32+10, p<0.001), cre-
atinine (0.65+0.12 vs. 0.82+0.19, p<0.001), ALT (29+24
Vs. 34425, p=0.001), AST (26+19 vs. 26+19, p=0.007), to-
tal bilirubin (0.46+0.27 vs. 0.55+0.30, p=0.018), and CRP
(10415 vs. 20426, p=0.009) were lower, and the platelet
count (293+96 vs. 267+80, p=0.022), PLR (12254 vs.
107+46, p=0.015), and ESR (27420 vs. 23+20, p=0.030)
were higher. The frequency of Brucella bacteremia was
similar (13.9% vs. 13.9%, p=0.999) between the two
groups, and focal involvement was less common (13.9%
vs. 24.1%, p=0.050) in female patients (Table 1).

When patients were evaluated according to age group,
weight loss (48.0% vs. 34.3%, p=0.034) was more com-
mon in younger patients (<40 years) than in older patients
(>40 years). In addition, urea (25+7 vs. 32+10, p<0.001)
and creatinine (0.72+0.15 vs. 0.77+0.20, p=0.014) values
were lower and STA titers were higher (61.2% vs. 45.7%,
p=0.018) in younger patients. Moreover, sacroiliitis was
detected more frequently in younger patients (13.2% vs.
5.0%, p=0.029), whereas spondylodiscitis was detected
more frequently in older patients (2.0% vs. 9.3%, p=0.039)
(Table 2). The distribution of symptom frequencies ac-
cording to age group in brucellosis patients is shown in Ta-
ble 3. Weight loss was more common in the <30 years age
group than in the 31-44 years (55.8% vs. 32.3%, p=0.013)
and 45-69 years age groups (55.8% vs. 35.3%, p=0.019).
Fever was less common in the <30 years age group than in
the 45-59 years age group (32.7% vs. 54.1%, p=0.015).
Headache was more common in the 31-44 year age group
than in the 45-59 year age group (41.8% vs. 23.5%,
p=0.017). There was no statistically significant difference
in the distribution of other symptoms between age groups
(Figures 1, 2).
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Figure 1. Comparison of complaints of fever, fatigue, loss of appetite, and weight loss according to age groups.

54




Evaluation of patients with brucellosis Mumcu et al.

p=0.748 r . \
1
p=0.473 I 1 m Arthralgia

100 9'0 ?'5‘3 f

90

B

70

: p-u 962 p-u 478 P"'?-‘ 791
40

3

20

1

=30 years 31-44 years 45-59 years =60 years

=]

(= =]

=]

(==}

Figure A

p=0.927 r L y m Low back pain

8O . L
70

L]
60
50
a
3
2
1

230 years 31-44 years 45-59 years 260 years

(=B = B = I =T = ]

Figure B

100
a0 p-ﬂ 104 f

80
70
‘; [ p-o.188 | p-ﬂ [ p-0436 |
|
3
20
10
Q

=30 years 31-44 years 45-589 years 260 years

bal

(===} =]

Figure C

‘
T L
p=0.2432 r 1 . m Headache

r ]
40
30
—
10
0
<30 years 31-44 years 1559 years =60 years
Figurz D

Figure 2. Comparison of complaints of arthralgia, myalgia, headache and low back pain ac-cording to age groups.

55



Ahi Evran Med J. 2025;9(1):51-61

Table 1. Comparison of demographic characteristics, clinical findings and laboratory parameters of patients diagnosed with brucellosis ac-

cording to sex.

Total Male Female

Parameters (n=238) (n=137) (n=101) p OR
n (%) / mean n (%) / n (%) /

+sd mean =+ sd mean + sd
Demographic characteristics
Age 43.8+15.0 442+ 149 433+ 15.1 0.540
Height 168+9 173+7 162 6 <0.001
Weight 73+12 75+11 69+13 0.029
BMI (kg/m?) 27.7+24.3 2543 31+38 0.089
Smoking 71 29.8 54 394 17 16.8 <0.001 3.21
Family History 121 51.8 64 46.7 57 56.4 0.138 0.67
Clinical findings
Arthralgia 223 93.7 128 934 95 94.1 0.844 0.89
Myalgia 202 84.9 109 79.6 93 92.1 0.008 0.33
Fatigue 201 84.5 108 78.8 93 92.1 0.005 0.32
Low back pain 149 62.6 82 59.9 67 66.3 0.307 0.75
Loss of appetite 126 52.9 82 59.9 44 435 0.013 193
Fever 104 43.7 62 45.3 42 41.6 0573 1.16
Weight loss 95 39.9 58 42.3 37 36.6 0375 1.27
Headache 74 311 35 255 39 38.6 0.031 0.54
Nausea 52 21.8 19 13.9 33 327 0.001 0.33
Cough 16 6.7 8 5.8 8 79 0526 0.72
Vomitting 15 6.3 7 51 8 79 0.378 0.62
Diarrhea 5 2.1 2 15 3 3.0 0422 048
Rash 3 1.3 2 15 1 1.0 0.748 148
Duration of complaint (day) 58+79 54481 64+75 0.016
Laboratory parameters
White blood cells (/ul) 7297+2277 7807+2456 6611+1806 <0.001
Leukocytosis 15 6.3 13 9.6 2 2.0 0.018 5.23
Leukopenia 5 2.1 0 0.0 5 5.0 0.009 1.05
Neutrophil count (/ul) 4026+1857 4402+2084 3519+1351 <0.001
Lymphocyte count (/pl) 271541187 2807+1411 2591+782 0.377
Lymphocytosis 50 21.0 33 24.1 17 16.8 0.174 1.56
NLR 1.63+0.88 1.76+0.97 1.46+0.71 0.007
Hemoglobin (g/dL) 14.2+6.1 14.4+3.8 13.8+3.2 <0.001
Anemia 30 12.6 13 9.6 17 16.8 0.096 0.52
Platelet count (103/pl) 278+88 267480 293496 0.022
Thrombocytopenia 4 1.7 3 2.2 1 1.0 0.472 2.25
PLR 113+50 107+46 122454 0.015
Urea (mg/dl) 29+10 32+10 2648 <0.001
Creatinine (mg/dl) 0.75+0.18 0.82+0.19 0.65+0.12 <0.001
ALT (IU/L) 32425 34425 29424 0.001
ALT >40 (1U/L) 58 24.4 39 28.7 19 18.8 0.081 1.73
AST (1U/L) 28+18 28+16 26+19 0.007
AST >40 (IU/L) 33 13.9 21 15.4 12 11.9 0.434 1.35
Total bilirubin (mg/dl) 0.51+0.28 0.55+0.30 0.46+0.27 0.018
CRP (mg/L) 16+232 20+26 10+15 0.009
CRP >5 (mg/L) 127 53.4 83 60.6 45 445 0.013 1.92
ESR (mm/hour) 25420 23420 27420 0.030
ESR > 20 (mm/hour) 115 48.3 59 43.1 56 55.4 0.059 0.61
STA titer > 1/320 199 83.6 115 83.9 84 83.2 0.873 15
STA titer > 1/640 124 52.1 73 53.3 51 50.5 0.670 111
Focus of infection
Bacteremia 33 13.9 19 13.9 14 13.9 0.999 1.00
Focal involvement 47 19.7 33 241 14 13.9 0.050 1.97
Sacroiliitis 20 8.4 14 10.2 6 5.9 0.245 1.80
Spondylodiscitis 15 6.3 9 6.6 6 5.9 0.843 111
Epididymoorchitis 7 29 7 51 0 0.0 0.093 116
Peripheral arthritis 3 1.3 2 15 1 1.0 0.749 1.48
Bursitis 2 0.8 1 0.7 1 1.0 0.735 0.82
Endocarditis 0 0 0 0.0 0 0.0 0.879 0.73
Meningitis 0 0 0 0.0 0 0.0 0.879 0.73

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, BMI: Body mass index, NLR: Neutrophil / lymphocyte ratio, PLR: Platelet / lymphocyte ratio,

STA: Standard tube agglutination,
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Table 2. Comparison of demographic characteristics, clinical findings and laboratory parameters of patients diagnosed with brucellosis ac-

cording to age.

Parameters Total (n=238) <40 years (n=98) >40 years (n=140) p OR
n (%) / meanzsd n (%) / meanzsd n (%) / mean+sd

Demographic characteristics

Sex (Female) 137 57.5 52 53.1 85 60.7 0.540 0.73

Height 168+9 169+9 168+9 0.738

Weight 73£12 69+12 76+11 0.001

BMI 27.7£24.3 24+4 31+332 <0.001

Smoking 71 29.8 28 28.2 43 30.7 0.722 0.90

Family History 121 51.8 56 57.1 65 46.8 0.104 1.54

Clinical findings

Arthralgia 223 93.7 89 90.8 134 95.7 0.126 0.44

Myalgia 202 84.9 80 81.6 122 87.1 0.243 0.65

Malaise 201 84.5 79 80.6 122 87.1 0.171 0.61

Low back pain 149 62.6 61 62.2 88 62.9 0.923 0.97

Loss of appetite 126 52.9 49 50.0 77 55.0 0.447 0.82

Fever 104 43.7 36 36.7 68 48.6 0.070 0.61

Weight loss 95 39.9 47 48.0 48 34.3 0.034 1.76

Headache 74 311 36 36.7 38 27.1 0.116 1.55

Nausea 52 21.8 25 255 27 19.3 0.253 1.43

Cough 16 6.7 6 6.1 10 7.1 0.757 0.85

Vomitting 15 6.3 7 71 8 5.7 0.655 1.26

Diarrhea 5 2.1 3 31 2 14 0.387 217

Rash 13 1 1.0 14 0.781 0.71

Duration of complaint (day) 58+79 54+81 64+75 0.016

Laboratory parameters

White blood cells 7297+2277 7510+2331 7150+2235 0.156

Leukocytosis 15 6.3 7.2 8 5.7 0.640 1.28

Leukopenia 5 2.1 3 3.1 2 14 0.381 2.20

Neutrophil count 4026+1857 4201+1942 3904+1793 0.228

Lymphocyte count 2715+1187 2692+798 2731+1394 0.487

Lymphocytosis 50 21.0 19 194 31 22.1 0.608 0.84

NLR 1.63+0.88 1.68+0.97 1.56+0.82 0.374

Hemoglobin 14.2+6.1 14.749.3 13.8+1.4 0.874

Anemia 30 12.6 15 155 15 10.7 0.280 152

Platelet count 278+88 282492 275+84 0.682

Thrombocytopenia 4 1.7 0 0 4 29 0.093 0.15

PLR 113450 112443 114455 0.940

Urea 29+10 25+7 32+10 <0.001

Creatinine 0.75+0.18 0.72+0.15 0.77+0.20 0.014

ALT 32+25 35+27 30+23 0.110

ALT >40 58 24.4 30 30.9 28 20.0 0.054 1.79

AST 28+18 29+18 27+17 0.199

AST >40 33 13.9 16 16.5 17 121 0.341 142

Total bilirubin 0.51+0.28 0.51+0.28 0.52+0.28 0.458

C-reactive protein 164232 16+23 16422 0.722

CRP >5 mg/dL 128 53.8 57 58.1 71 50.7 0.435 1.25

ESR 25420 24419 25+202 0.611

ESR >20 115 48.3 46 46.9 69 49.3 0.721 0.91

STA titer > 1/320 199 83.6 84 85.7 115 82.1 0.464 1.30
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STA titer > 1/640
Focus of infection
Bacteremia

Focal involvement
Sacroiliitis
Spondylodiscitis
Epididymoorchitis
Peripheral arthritis
Bursitis
Endocarditis

Meningitis
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10.7
171
5.0
9.3
21
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0.7
0.0
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0.093
0.228
0.029
0.039
0.391
0.124
0.388
0.859
0.859

1.87

1.87
1.48
2.90
0.20
1.94
10.2
2.89
1.42
1.42

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, BMI: Body mass index, NLR: Neutrophil / lymphocyte ratio, PLR: Platelet / lymphocyte ratio,
STA: Standard tube agglutination,

Table 3. Comparison of the clinical findings of patients diagnosed with brucellosis according to age group.

Parameters <30 years (n=52) 31-44 years (n=67) 45-59 years (n=85) >60 years (n=34)
n % n % n % n %
Fever Yes 17 327 27 40.3 46 54.1 14 41.2
No 35 67.3 40 59.7 39 45.9 20 58.8
Malaise Yes 43 82.7 54 80.6 75 88.2 29 85.3
No 9 17.3 13 194 10 11.8 5 14.7
Loss of appetite Yes 30 57.7 30 44.8 49 57.6 17 50.0
No 22 42.3 37 55.2 36 42.4 17 50.0
Weight loss Yes 29 55.8 22 32.8 30 35.3 14 41.2
No 23 442 45 67.2 55 64.7 20 58.8
Arthralgia Yes 48 92.3 62 925 81 95.3 32 94.1
No 4 7.7 5 75 4 4.7 2 59
Low back pain Yes 31 59.6 43 64.2 50 58.8 25 735
No 21 40.4 24 35.8 35 41.2 9 26.5
Myalgia Yes 46 88.5 52 77.6 73 85.9 31 91.2
No 6 115 15 224 12 141 3 8.8
Headache Yes 17 32.7 28 41.8 20 235 9 26.5
No 35 67.3 39 58.2 65 76.5 25 73.5
Nausea Yes 11 21.2 18 26.9 16 18.8 7 20.6
No 41 78.8 49 73.1 69 81.2 27 79.4
Vomitting Yes 5 9.6 3 45 5 5.9 2 5.9
No 47 90.4 64 95.5 80 94.1 32 94.1
Diarrhea Yes 1 1.9 2 3.0 1 1.2 1 2.9
No 51 98.1 65 97.0 84 98.8 33 97.1
Cough Yes 3 5.8 9 9.0 5 5.9 2 5.9
No 49 94.2 58 91.0 80 94.1 32 94.1
Rash Yes 0 0.0 1 15 2 24 0 0.0
No 52 100 66 98.5 83 97.6 34 100
DISCUSSION Accordingly, the duration of complaints was significantly

In this study, the demographic data, clinical and laboratory
findings and organ involvement of brucellosis patients
were evaluated according to the age and sex of the patients.

longer in women. Weakness, myalgia, headache and nau-

sea were significantly more common in women, and loss

of appetite was significantly more common in men. Re-
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garding laboratory values, leukocytosis, NLR, hemoglo-
bin, CRP elevation and mean CRP values were signifi-
cantly higher in men, and leukopenia, PLR and mean ESR
values were significantly higher in women. Weight loss
and sacroiliitis were more common, and spondylodiscitis
was less common in patients aged <40 years. Additionally,
high STA titers (=1/640) were higher in patients aged <40

years.

Brucellosis can be detected at any age, but the age group
in which brucellosis is frequently detected varies from
country to country and according to the studies conducted.
It usually affects the productive age group. Buzgan et al.®
reported the age range in which patients are frequently 13-
-34 years, whereas Jiang et al.® reported the age range of
41--65 years. In addition, in other studies, the average age
of patients with brucellosis varies between 27 and 46
years.1>12 A study conducted in California reported that
the incidence of brucellosis was greater in individuals aged
65 and over than in other studies.™® In this study, most of
the infected individuals were middle-aged patients be-
tween the ages of 45 and 60, and the average age of all
patients was 43.8 years. The reason why the age at which
brucellosis is frequently observed varies according to stud-
ies may be related to differences in the age of animal hus-
bandry from society to society.

We observed different results in studies on the relationship
between brucellosis incidence and sex. In contrast to stud-
ies reporting that sex is associated with the occurrence of
brucellosis in humans,*416 other studies reporting that it is
not associated with brucellosis.t”*® In general, commu-
nity-based studies report that brucellosis is detected at
equal or very close rates in men and women and that it is
more common in men in societies where occupational ex-
posure is more common.'%2* In this study, most of the bru-
cellosis patients (57.5%) were men. This result was con-
sistent with studies reporting that brucellosis is more com-
mon in males.624” The change in brucellosis incidence
according to sex may be related to occupational exposure
and the mode of transmission of the disease.?

The clinical symptoms of brucellosis vary considerably.®
Most patients with brucellosis have nonspecific symptoms

such as fever, sweating, fatigue, anorexia, nausea, weight

loss, myalgia, and arthralgia.® Although the most com-
mon symptoms vary from study to study and according to
the stage of the disease, fever, sweating, fatigue, and ar-
thralgia are generally the most frequently reported com-
plaints.2%28 In this study, consistent with the literature, ar-
thralgia, myalgia, and fatigue were the most common clin-
ical symptoms. When we evaluated the clinical symptoms
of patients with brucellosis according to sex and age in this
study, fatigue, myalgia, headache, and nausea were signif-
icantly more common in women, anorexia in men, and
weight loss in individuals under the age of 40. Hasanjani
et al.Z reported that arthralgia was significantly more com-
mon in women, Zaks et al.? reported that myalgia was sig-
nificantly more common in men and that the frequency of
other clinical symptoms was the same in both genders. An-
other study reported that headache, arthralgia, myalgia,
and fatigue were more common in women. Fritz et al.
reported that fever, sweating, and headache complaints
were more common in patients under 65 years of age.'®
Another study reported that fever, headache, joint pain,
and fatigue were more common in individuals aged 20-44
years and that myalgia, night sweats, and weight loss were
more common in individuals aged 45 years and over.% In
this study, weight loss was more common in individuals
under 30 years of age, headache was more common in the
31-44 years age group, and fever was more common in the
45-69 years age group. However, the role of geographic
region, age, sex, ethnicity, or other factors in the clinical
symptoms of brucellosis has not yet been clarified.

Brucella infection can involve any organ or tissue in the
body. Focal involvement can be observed in more than half
of patients.? Osteoarticular involvement is the most com-
mon.281° The prevalence of osteoarticular involvement
has been reported to be between 10% and 85%, depending
on the study, age, duration of the disease and infection with
Brucella species.® In this study, 19.7% of the patients had
focal involvement, and 85.1% of them had osteoarticular
involvement. Among areas with osteoarticular involve-
ment, peripheral arthritis, sacroiliitis and spondylitis are
the most commonly affected areas.>#1°2% Hasanjani et al.?®
reported that focal involvement and spondylitis were sig-
nificantly more common in men than in women, whereas
Zaks et al.?® reported that osteoarticular involvement was
similar in both sexes. In this study, focal involvement was
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more common in men, but there was no significant differ-
ence in osteoarticular involvement. While spondylitis is
usually observed in elderly men, sacroiliac joint involve-
ment is observed in both sexes, young and old.5 In this
study, the most common osteoarticular involvements were
sacroiliitis (50%) and spondylodiscitis (37.5%). Sacro-
iliitis was significantly more common in patients under 40
years of age, whereas spondylodiscitis was significantly

more common in individuals over 40 years of age.

Among the laboratory findings of brucellosis, the white
blood cell count is generally normal or low, whereas the
levels of AST, ALT, ESR and CRP are variable.>® Among
the hematological findings, anemia, leukocytosis, leuko-
penia, thrombocytosis, thrombocytopenia and pancytope-
nia are relatively common. Hematological findings may be
associated with hypercellularity, hemophagocytosis and
granulomas, disseminated intravascular coagulation and
hypersplenism in cases where the bone marrow is in-
volved.? In previous studies, leukocytosis was reported as
5.6-15.2%, leukopenia as 3-37.1%, thrombocytopenia as
2-26%, anemia as 7-55%, CRP elevation as 36-66.2%, and
ESR elevation as 38-77.8%.819233133 |n our study, when
laboratory abnormalities were taken into consideration,
6.3% of our patients had leukocytosis, 2.1% had leukope-
nia, 12.6% had anemia, 1.7% had thrombocytopenia,
53.4% had CRP and 48.3% had ESR elevation. Leukocy-
tosis, NLR, hemoglobin CRP elevation and mean CRP val-
ues (20+26) were significantly greater in male patients,
and leukopenia, PLR and mean ESR values (27+20) were
significantly greater in female patients. Demiraslan et al.3!
reported that leukopenia and anemia were more common
in females and that leukocytosis was more common in
males.

Brucellosis is diagnosed by the isolation of Brucella bac-
teria from blood or tissues or by positive serology together
with clinical findings suggestive of brucellosis.> All pa-
tients in this study had STA titers of >1:160, and Brucella
spp. were isolated from the blood cultures of 33 (13.9%)
patients. A total of 52.1% of patients had STA tests of
>1:640, which was significantly greater in individuals un-
der 40 years of age than in individuals over 40 years of
age.

Although the fact that the study was conducted in a region
where mostly small livestock farms are performed and that
it was a single center may limit the generalizability of the
results, the fact that all brucellosis cases in the region were
collected in this center contributes to the homogeneous
distribution of the cases, which makes our results general-
izable.

As a result, the clinical symptoms, laboratory values and
complications of brucellosis vary significantly. Some of
them were found to be related to age and sex. In regions
where brucellosis is endemic, it should be considered in
the differential diagnosis of patients with arthralgia, myal-
gia, weakness, leukopenia or leukocytosis, and elevated
ESR and CRP. In particular, patients <40 years with bru-
cellosis should be evaluated for sacroiliitis, and patients
>40 years should be evaluated for spondylodiscitis com-
plications.
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Relationship between RT-PCR Threshold Cycle Values and Thorax CT Severity
Score in COVID-19 Patients

COVID-19 Hastalarinda RT-PCR CT Degerleri ile Toraks BT Siddet Skoru Arasindaki
Mliski

Altan AKINEDEN! Cemal CICEK?" "~ Selcuk TURKEL® "~ Nimet Biisra KARARMAZ"

Deniz OZKAN*

oz

Amag: Bu ¢alismada, viral yiik hakkinda bilgi veren RT-PCR Cycles Threshold (Ct) degerleri ile akciger tutulumunu gostermek igin
kullanilan Bilgisayarli Tomografi siddet skoru (BTSS) arasindaki iligkinin arastirmas1 amaglandi.

Araglar ve Yontem: 1 Ocak 2021 ile 31 Kasim 2021 tarihleri arasinda akciger oskiiltasyon bulgulari ve/veya posteroanterior akciger
grafisinde siipheli bulgular1 olan ve RT-PCR testi pozitif ¢ikan toplam 162 hasta ¢alismaya dahil edilmistir. Olgularin viral yiikleri,
akciger tutulumu ve mortalite oranlar1 hastaneye yatirildiklart birimlere gore analiz edildi. Ayrica, COVID-19, BTSS, RT-PCR Ct
viral yiik degerleri ve yasa eslik eden komorbid hastaliklar arasindaki korelasyon incelendi.

Bulgular: BTSS yas ile pozitif ve anlaml1 bir korelasyon gdstermistir (p=0.017). Istatistiksel analiz, viral yiik ile torasik tutulum
arasinda anlamli bir korelasyon olmadigini ortaya koymugtur (p=0.663).

Sonug: Bu c¢aligmaya gore, COVID-19 hastaliginin tamisinda 6nemli bir yer tutan RT-PCR Ct degerleri ile toraks BT tutulumu
arasinda anlamli bir korelasyon bulunmazken, akciger tutulumu prevalansi ve olgularin 6liim orani yasla birlikte artmistir. Ayrica,
CT-CS skoru ile yag arasinda anlamli bir korelasyon gdzlenmistir. Bu bulgular, bu alanda gelecekte yapilacak derinlemesine
aragtirmalarin Oniinii agarak konunun daha iyi anlagilmasini saglayacaktur.

Anahtar Kelimeler: bilgisayarli tomografi; COVID-19; tomografi; torasik tutulum; viral yiik
ABSTRACT

Purpose: In this study, we aimed to investigate the relationship between RT-PCR Cycles Threshold (Ct) values, which provide
information about the viral load, and CT severity score (CTSS), which is used to demonstrate lung involvement.

Materials and Methods: Between January 1, 2021 and November 30, 2021, a total of 162 patients with lung auscultation findings
and/or suspicious findings on posteroanterior chest radiography, along with a positive RT-PCR test, were included in the study. Viral
loads, lung involvement, and mortality rates of the cases were analyzed based on the units in which they were hospitalized. Addi-
tionally, we investigated the correlation between comorbid diseases associated with COVID-19, CTSS (CT severity score), RT-PCR
Ct viral load values, and age.

Results: The CTSS showed a positive and significant correlation with age (p=0.017). Statistical analysis revealed no significant
correlation between viral load and thoracic involvement (p=0.663).

Conclusion: According to the present study, no significant correlation was found between RT-PCR Ct values, which play a crucial
role in the diagnosis of COVID-19, and thoracic CT involvement. However, the prevalence of lung involvement and the mortality
rate of the cases increased with age. Additionally, a significant correlation was observed between the CT severity score (CT-SS) and
age. These findings pave the way for future in-depth research in this field, fostering a better understanding of the subject matter.

Keywords: computed tomography; COVID-19, thoracic involvement; tomography; viral load
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INTRODUCTION

SARS CoV-2 (COVID-19), the causative agent of coro-
navirus disease, is transmitted through the respiratory
tract and close contact.! The real-time reverse transcrip-
tase polymerase chain reaction (RT-PCR), used in diag-
nostic purposes, provides a quantification of viral load in
the sample through the cycle threshold (Ct) value.? The
Ct value is an important determinant in assessing the
likelihood and severity of disease transmission.®* Lung
involvement is the main cause of morbidity and mortality
in COVID-19 patients.? Due to its wide availability and
rapid examination time, the role of chest computed to-
mography (CT) is increasingly complementary to RT-
PCR in patients with COVID-19 pneumonia.5 Chest CT
examination holds significance not only for the prompt
diagnosis of COVID-19 but also for disease monitoring
and assessing the effectiveness of treatment.5” The utili-
zation of Computed Tomography Severity Scoring
(CTSS) is recommended for quantifying pulmonary
involvement in patients with COVID-19 and establishing
correlations with clinical classifications.® The objective of
this study was to examine the correlation between RT-
PCR Ct values, serving as viral load markers, and CTSS
values among hospitalized patients with COVID-19.

MATERIALS and METHODS

This study was conducted with the approval of the Minis-
try of Health, General Directorate of Health Services
Scientific Study Platform (Decision No: T21-31-28, Date:
11-10-2021) Approval for this study was obtained from
Aksaray University Clinical Research Ethics Committee
(dated 16.12.2021 and numbered 2021/17-03).

Collection of Samples

The study included patients aged 18 and above, with
confirmed positive RT-PCR tests, and without any known
pre-existing lung disease, who were admitted to the
COVID-19 service and intensive care unit during the
period of January 1, 2021, to November 30, 2021. In the
study, the cases were analyzed in terms of demographic
information (age, gender), comorbid diseases (diabetes,
hypertension, cardiovascular diseases, etc.), CTSS, RT-
PCR Ct values, the unit of hospitalization (ward-intensive

care unit) and the outcome of the disease (non-

survivor/survivor).
Molecular Studies and RT-PCR

Naso-oropharyngeal swab samples were collected with a
COVID-19 transfer tube (VNAT, Bioeksen, Istanbul,
Turkey) and sent to the laboratory. Nucleic acid extrac-
tion and PCR reaction was performed without modifica-
tion according to the manufacturers' instructions con-
tained in the kit inserts (Bio-Speedy COVID-19 RT-
gPCR Detection Kit) (Bioeksen, Turkey). Amplification
was performed on a Bio-Rad CFX96 Touch™ (Bio-Rad,
USA). RT-PCR Ct values <25 were determined as high,
25-30 as moderate and >30 as low viral load.?

Determination of Lung Involvement and Severity
Scores by CT

Multidetector CT device (GE Medical Systems, USA)
was used for CT scanning. CT scanning was performed
according to the manufacturer's recommendations. Imag-
es were reconstructed to include coronal and sagittal
planes with 1-mm slice thickness. In the determination of
computed tomography total severity score (CT-CS), a
semi-quantitative scoring system was used to determine
the lung involvement of COVID19-related abnormali-
ties.® Each lung lobe was scored from 0 to 5 (0: No lobe
involvement; 1: <5% of the lobe; 2: 5-25% of the lobe; 3:
26-50% of the lobe; 4: 51-75% of the lobe; 5: >75% of
the lobe involved). Along with this scoring; total severity
scoring was performed on CT. Values of 8 and below
were accepted as mild, values between 9 and 15 as mod-
erate and values above 15 as severe lung involvement.® In
addition, the patients were grouped as Group | without
lung involvement, Group Il with mild involvement (Fig-
ure 1), Group Il with moderate involvement (Figure
I1)and Group IV with severe involvement (Figure 111).1°

Statistical Analysis

IBM Statistics for Windows, Version 26.0 package pro-
gram was used to evaluate the data. Parametric and/or
nonparametric test methods were used for comparison of
continuous variables between groups according to
Shapiro Wilk normality test. Student's t test or Mann
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Whitney U test were used to compare two independent
groups, and One-Way ANOVA and Kruskal Wallis tests
were used to compare more than two independent groups.
If the difference was found to be significant, the groups
that caused the difference were identified by using appro-
priate posthoc multiple comparison tests. The difference
was defined with letter indices placed on the means or
medians. As descriptive statistics, mean=St.deviation
median (minimum-maximum) was used to summarize
continuous variables, while frequency distributions and
percentages were used for categorical variables. Multiple
Logistic Regression method (Backward LR option) was
used to evaluate the risk factors affecting mortality and
the results are presented with odds ratios and confidence

intervals.

-

Figure I1. Moderate Lung Involvement CT Image.

Figure I11. Severe Lung Involvement CT Image.

RESULTS

A total of 162 patients, 77 females and 85 males, who
were positive for COVID-19 RT-PCR, aged 18 years or
older, had lung listening findings on physical examina-
tion and/or suspicious findings on posteroanterior chest
radiography were included in the study. In addition, the
cases were divided into 3 groups as low (Ct>30), inter-
mediate (Ct 25-30) and high (Ct<25) viral load according
to RT-PCR Ct value. The mean age of the patients was
63.42 years, 133 were hospitalized in the ward and 29 in
the intensive care unit (Table 1).

Lung involvement rates and RT-PCR Ct values of cases
were compared. No association was observed between
lung involvement and viral load, although it was ob-
served that mortality increased as lung involvement
increased (Table 2).

It was determined that COVID-19 patients had comorbid
diseases (diabetes mellitus, hypertension, cardiovascular
diseases, malignancy, rheumatologic diseases, renal
diseases, obesity, neurologic diseases and endocrine
disorders). The most common comorbid diseases were
hypertension (n=63, 38.88%), cardiovascular disease
(n=44, 27.16%), diabetes mellitus (n=36, 22.22%) and
chronic obstructive pulmonary disease (n=11, 6.79%).
The correlation between these diseases, CTSS and RT-
PCR Ct viral load values and age were analyzed. A sig-
nificant positive correlation was found between CTSS
score and age (r=0.188, p=0.017) (Table 3).
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We compared the variables of Ct viral load, age, and
number of chronic diseases with CT severity categories,

and found that the difference was significant only for age.

Table 1. Viral loads of the cases.

2025;9(1):62-67

The mean age of the group with mild viral load was
statistically lower than the group with moderate and

severe viral load (Table 4).

Parameters Viral loads High Mild Low Total
<25n (%) 25-30 n (%) >30 n (%) n (%)
ICU Man 6 5 7 18
Woman 3 6 2 11
Ward Man 29 20 18 67
Woman 27 20 19 66
Total Man 35 25 25 85 (52.47)
Woman 30 26 21 77 (47.53)
Total 65 (40.12) 51 (31.48) 46 (28.40) 162 (100)

ICU: Intensive Care Unit

Table 2. CT Lung involvement, viral loads and non-survivor rates.

Groups Lung Involvement Viral Load (Ct) Non-sunr \z%;;r rates Survrl]v(c;}l'))r ates rT‘(’(fj)')
| No involvement 20-32 0(0) 2 (100) 2 (100)
1 Mild 16-39 2(4) 48 (96) 50 (100)
1 Moderate 12-38 11(18.97) 47 (81.03) 58 (100)
v Severe 17-39 16 (30.77) 36 (69.23) 52 (100)
Total 29 (17.9) 133 (82.1) 162 (100)
Table 3. Correlation between CTSS, Ct viral load, age and comorbid diseases.
Parameters CTSS Ct Viral Load Age Number of Comorbid Disease
r 0.035 0.188 -0.001
CTSS p 0.663 0.017 0.990
n 162 124
r 0.035 -0.021 -0.059
Ct Viral Load p 0.663 0.792 0.513
n 162 162 124
r 0.188 -0.021 0.135
Age p 0.017 0.792 0.136
n 162 124
. r -0.001 -0.059 0.135
Number of Comorbid D 0.990 0.513 0.136
n 124 124

CTSS: Computed Tomography Severity Scoring, r:Pearson’s correlation coefficient (rho),p:p value, n:number of cases

Table 4. Comparison of CT viral load, age and number of chronic diseases variables and CT severity score categories.

CT Severity Categories b il Moderate Severe p
. 26.9+6.07 26.69+6 26.86+5.39
Ctviral Load 27(16-38) 27(12-39) 26(17-39) 0977
4.5842.07 12.15+2.83 20.74+1.83
CTSs 5(1-8) 12(8-17)° 21(18-25)¢ <0.001
Ade 55.78+20.012 65.76+14.1° 66.94+12.930 0.001
g 60(18-87) 67(18-90) 66(38-88) :
Number of Chronic Diseases 1.854+0.73 1.75+0.85 1.77£1.01 0.969*
Variables 2(1-3) 2(1-4) 1.5(1-5) :

CTSS: Computed Tomography Severity Mean+St.Dev. and Median (Min.-Max.),*; p value from Kruskal Wallis test and all others from ANOVA

abe: jndices such as a,b and ¢ shows statistically difference of means or medians.

DISCUSSION

In this study, we investigated the relationship between
RT-PCR Cycles Threshold (Ct) values, which provide
information about the viral load carried by the individual,
and CT-CS, used to demonstrate lung involvement. Our
findings revealed that no significant correlation was
found between RT-PCR Ct values, which play an essen-
tial place in the diagnosis of COVID-19 disease, and
thoracic CT involvement, whereas the prevalence of

pulmonary involvement and the mortality rate of cases

increased with age.

The detection of COVID-19 relies on the reference meth-
od of reverse transcription polymerase chain reaction
(RT-PCR), which allows for the identification of specific
viral RNA sequences.” The Ct value obtained from this
test is inversely correlated with the viral load carried by
the patient.>*2 In a study by Calle et al. involving 455
patients, a higher respiratory risk was associated with
higher viral load, as indicated by lower Ct values.®® Simi-
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larly, Singh et al. found that symptomatic COVID-19
patients had significantly lower RT-PCR Ct values com-
pared to those without clinical symptoms.'? In another
study conducted by Shah et al. in India with 219 patients,
lower Ct values were found to be indicative of increased
disease severity.! In a study conducted in Mersin, it was
observed that symptomatic patients had a higher mean
age compared to asymptomatic patients, and their Ct
values were lower.® Similarly, Bakir et al. conducted a
study in Ankara involving 158 patients, and like our
study, they reported no association between Ct values and
age, gender, or mortality.’® These findings collectively
highlight the importance of Ct values in assessing viral
load and the clinical implications of such measurements.

Our study did not find any significant relationship be-
tween RT-PCR Ct values and lung involvement.

In cases with COVID-19 pneumonia, imaging using CT
is important in the detection and evaluation of lung infec-
tion.'®7 In COVID-19 pneumonia, CT findings are simi-
lar to those seen in other viral pneumonias. These CT
manifestations predominantly present as areas of ground-
glass opacities and consolidations.”*® The CTSS value is
used to rapidly and objectively assess the severity of
pulmonary involvement in COVID-19 patients.” In a
study conducted by Yagci et al. including 284 patients,
although the CTSS value was found to be higher in hospi-
talized patients, an inverse relationship was found be-
tween viral load and thoracic severity score, and it was
found that viral load was not an effective factor in hospi-
talization and mortality.'® Similar to this study, we did not
find a significant correlation between CTSS value and
viral load. We observed that all deceased patients were in
intensive care units, and the probability of mortality
increased with advancing age. Francone et al. found that
the mortality risk was higher in patients with a CTSS of
18 or higher and Li et al. found that the mortality risk was
higher in patients with a CTSS of 15 or higher.2>?! Ac-
cording to Saeed et al, a severe clinical picture occurs in
patients with a CTSS of 25 and above.® Similar to this
situation in our study, we found a significant positive
correlation between CTSS and age. Bakir et al. did not
find a significant relationship between the amount of viral
load detected in patients with COVID-19 pneumonia and

CTSS value.'® Similar to this study, we did not find a
significant relationship between CT score and viral load

in our study.

In patients with comorbid conditions, including diabetes,
chronic obstructive pulmonary disease (COPD), cardio-
vascular diseases, hypertension, and malignancy,
COVID-19 infection has the potential to escalate into a
life-threatening condition.?? In a study conducted by
Giilbudak et al., comorbid diseases were found at a high-
er rate in symptomatic patients compared to asymptomat-
ic patients. According to this study, hypertension, diabe-
tes mellitus, chronic respiratory disease and cardiovascu-
lar diseases were found most frequently in symptomatic
patients.> According to Singh et al. chronic renal failure,
diabetes mellitus, chronic liver disease, chronic lung
disease and chronic cardiovascular disease were found
more frequently in symptomatic COVID-19 patients.*?
Although hypertension, cardiovascular disease, diabetes
mellitus and chronic obstructive pulmonary disease were
more common in our study, no significant correlation was
observed between the number of comorbidities and
CTSS.

Our study revealed no association between COVID-19
diagnosis based on RT-PCR test Ct values and chest CT
involvement as indicated by the CTSS. However, a sig-
nificant correlation was observed between the CTSS and
age. These findings pave the way for future in-depth
researches in this domain, fostering a better understand-
ing of the subject matter.
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Investigation of the Agreement between Glucose Meters Used for Glucose

Measurement and Central Laboratory Measurements

Glukoz Ol¢iimiinde Kullanilan Glukometreler ile Merkez Laboratuvar Olciimleri

Arasindaki Uyumun Arastirilmasi

Esra YILMAZ! "~ Medeni ARPA! "= Bayram SEN? " Mehmet CINGIRT®

Amag: Kan sekeri 6l¢timii farkli klinik birimler, farkli hastalik ve hasta gruplarinda komplikasyonlarin 6niine gegilmesi, mortalite ve
morbiditenin azaltilmasinda bilyiik 6nem tasimaktadir. Bu ¢aligmada, hastane alimlarina esas teskil etmesi adina glukometreler ve
otoanalizor arasindaki uyumun degerlendirilmesi amaglanmugtir.

Araglar ve Yontem: Calismada kirk yedi vendz kan ornegi kullanildi. G1 ve G2 glukometreleri ile glukoz 6l¢limii yapilmasinin
ardindan otoanalizor ile glukoz olgiimil yapildi. Sonuglarin degerlendirilmesinde korelasyon ve Passing Bablok regresyon analizi ve
Bland-Altman farklar grafigi kullanildi. Klinik uyumun degerlendirilmesinde Clarke Error Grid (CEG) analizi kullanildi. p<0.05
degeri istatistiksel olarak anlamli kabul edildi.

Bulgular: Korelasyon analiz sonuglar1 G1 igin r=0.929 (% 95 CI, 0.876-0.960) ve G2 igin r=0.947 (%95 CI, 0.907-0.971) idi. Pass-
ing Bablok regresyon esitligi G1 i¢in y=1.1235x+3.4662 iken G2 i¢in y=0.8846x+10.0076 idi. CEG analizinde verilerin %99
oraninda A ya da B zonunda olmasi kriteri iki glukometre i¢in de karsilandi.

Sonu¢: CLSI’in POCT12-A3 dokiimaninda yer alan kriterlere gore hedef degere gore <100 mg/dl’deki sonuglarm %95 ve daha
fazlast £12 mg/dl arasinda olmas1 gerekir iken G1 i¢in oran %38, G2 i¢in %94°tii. Hedef degere gore >100 mg/dI’deki sonuglarin
%395 ve daha fazlas1 +%12.5 arasinda olmas1 gerekir iken G1 igin oran %47, G2 i¢in %100 idi. Hedef degere gore <75 mg/dl’de £15
mg/dl’yi, >75 mg/dl’de ise £%20 sinirmi asan say1 <%?2 olmali idi. Bu oran Gl igin %54, G2 i¢in %0 idi. Bu ¢alisma da glu-
kometreler performans hedeflerini tam olarak karsilamamaktaydi. CEG’e gore klinik performans yeterli olsa da alm sonrasi glu-
kometrelerin yakindan takip edilmesi gerektigi diisiiniildi.

Anahtar Kelimeler: hasta bag test; hiperglisemi; glukometre

ABSTRACT

Purpose: Blood glucose measurement is of great importance in preventing complications and reducing mortality and morbidity for
several diseases. Glucometers are used by any healthcare professionals. We conducted this study to show the compatibility between
glucometers and autoanalyzers as a basis for hospital procurement.

Materials and Methods: Fourty seven venous samples were used. Correlation, Passing Bablok regression analysis, and Bland-
Altman difference plot were used to evaluate the results (glucometers and autoanalyzer). Clarke Error Grid analysis was used to
assess the clinical agreement (p<0.05).

Results: The correlation coefficient for G1 was 0.9294 (p<0.001; 95% CI: 0.8761-0.9603) and 0.9473 (p<0.001; 95% CI: 0.9069-
0.9705) for G2. Regression equations were G1 y=1.1235x+3.4662 G2 y=0.8846x+10.0076. In Clarke Error Grid analysis, the crite-
rion of 99% of the data being in zone A or B was met for both glucometers.

Conclusion: According to the relevant document, based on the result obtained with the reference method as the target value, 95% of
all results less than 100 mg/dl should be within +12 mg/dl of the target value. 95% of all results above 100 mg/dl should be within
+12.5% of the target value. In addition, the ratio of the sum of results less than 75 mg/dl exceeding +15 mg/dl and results greater
than 75 mg/dl exceeding £20% of the target value to all results should be less than 2%. Glucometers didn’t fully meet the perfor-
mance targets. We think that glucometer analysis results should be closely monitored and verified after procurement.

Keywords: glucometer; hyperglycemia; point of care testing
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INTRODUCTION

Blood glucose measurement is of great importance in
preventing complications and reducing mortality and
morbidity in different clinical units, diverse diseases, and
patient groups. Accurate measurement of blood glucose
levels by healthcare professionals in myocardial infarct,
stroke, major trauma, burn, sepsis patients who are hy-
perglycemic due to stress in emergency department clin-
ics, in neonatal ward patients at risk of hypoglycemia, in
intensive care patients whose blood glucose regulation is
of great importance is extremely crucial for proper treat-
ment practices. Additionally, in patients with diabetes,
where hyperglycemia is more commonly observed, and in
individuals prone to hyperglycemia, such as pregnant
women, accurate and practical self-monitoring of blood
glucose levels at home is crucial for predicting and pre-

venting potential complications.'?

Blood glucose measurements are crucial in the follow-up
of DM, which affects a large number of people world-
wide and whose prevalence is increasing rapidly, in terms
of its consequences and complications.® The International
Diabetes Federation (IDF) estimates that 382 million
adults worldwide have diabetes and the number of pa-
tients with DM in Tiirkiye is around 7 million. According
to the 2021 estimates of the IDF, the number of patients
with DM between the ages of 20-79 in 2035 is estimated
to be 592 million.* 5 Considering the number of individu-
als affected by the disease, monitoring and management
of DM by healthcare professionals and patients with
POCT devices has recently been of increasing im-
portance. The American Diabetes Association (ADA)
also recommends blood glucose monitoring with self-
monitoring of blood glucose (SMBG) in patients with
DM on insulin therapy.® In clinics or in the case of
SMBG, glucometers are preferred due to their simple and
pratic use, low blood sample requirement, and the fact
that their use does not require much technical
knowledge.”

Several international standards have been developed to
determine the analytical performance of glucometers.
Although different analytical targets are proposed in
guidelines such as ADA, ISO, FDA, and CLSI, there is
no consensus on the criteria.®® While CLSI specifies its

recommendations for healthcare professionals in hospi-
tals, the ISO 15197-2013 Standard includes suggestions
for glucometer manufacturers. The most current recom-
mendation is 1SO15197-2015 and it has an important

position in device selection in our country.®

The performance of glucometers is analyzed in two parts:
analytical and clinical accuracy. In this study, we aimed
to examine the performance of two glucometers that are
planned to be used in our hospital, by comparing them
with the biochemistry autoanalyzer before approval.

MATERIALS and METHODS

This study was approved by Recep Tayyip Erdogan
University Non-Interventional Clinical Research Ethics
Committee  (Decision  number:  2023/44  dated
02/03/2023). Forty-seven venous blood samples collected
in a Becton Dickenson vacuum tube containing K,EDTA
were used. The glucose concentrations were measured
with two glucometers (G1 and G2) and an autoanalyzer
(Beckman Coulter AU5800, enzymatic UV hexokinase,
Beckman Coulter, Brea, USA) respectively as groups of
five within a maximum of five minutes to minimize
glucose instability from the plasma obtained by centrifu-
gation at 3000xg for 10 minutes. The autoanalyzer rea-
gent measurement range was 10-800 mg/dl, the CV at
low glucose concentration was 0.6% (mean: 116 mg/dL),
CV at high glucose concentration was 0.7% (mean: 294
mg/dL), and total CV was 2.28%. The total allowable
error for the autoanalyzer was calculated as 5.29%.%°

Glucometer G1 and Glucometer G2 use the glucose
oxidase (amperometric) method with a measurement
range of 20-600 mg/dl and 10-600 mg/dl respectively.
The agreement between autoanalyzer and glucometers
was analyzed.

Statistical Analysis

Statistical analysis was performed using the SPSS 22.0
program (SPSS; Chicago, USA) and Med-Calc Statistical
Software (Version 20.113, Med-Calc Software, Bel-
gium). Passing Bablok regression analysis and Bland-
Altman difference plot were used to evaluate the differ-

ences between groups. Clarke Error Grid (CEG) analysis
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was used to evaluate clinical compliance. According to cometers was determined as a percentage. According to
CEG, the criterion of 99% of the data being in zone A or the relevant document, based on the result obtained with
B was met.p<0.05 was considered statistically significant. the reference method as the target value, 95% of all re-

sults less than 100 mg/dl should be within 12 mg/dl of

RESULTS the target value. 95% of all results above 100 mg/dl
. should be within £12.5% of the target value. In addition,
The evaluation (although our study was not a pure meth- .
] ] the ratio of the sum of results less than 75 mg/dl exceed-
od comparison study) was performed according to the .
o ] ing 15 mg/dl and results greater than 75 mg/dl exceed-
criteria recommended in the CLSI document POCT12- .
ing £20% of the target value to all results should be less

A3. The total number of acceptable results for both glu- .
than 2% (Figure 1).
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Figure 1. Comparison Between Glucometers and Autoanalyzer (Bland & Altman Plot).

results calculated based on the CLSI document are given

The recommended minimum number of 40 samples in before and the regression analyzes between glucometers

concordance studies was achieved with 47 samples. The and autoanalyzer were presented in Table 1.

Table 1. Regression analysis between glucometers and autoanalyzer.

Regression equation Slope Intercept p Value
Variables (95% CI) (95% ClI)
Beckman(x) G1(x) y=1.1235x+3.4662 11.236 34.663 <0.0001
(0.9901-1.2804) (-10.4354-15.0351)
Beckman(x) G2(y) y=0.8846x+10.0076 0,8846 10,077 <0.0001
(0.7748+0.9830) (0.6579-20.0242)
The correlation analysis between glucometers and autoanalyzer Cl: 0.9069-0.9705) for G2. In our study, all data were in zones A
performed. The correlation coefficient for G1 was 0.9294 and B for both glucometers (Figure 2).

(p<0.001; 95% CI: 0.8761-0.9603) and 0.9473 (p<0.001; 95%
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Figure 2. Clarke Error Grid Analysis of G1 and G2.

DISCUSSION

Since glucometers can be decisive in emergency clinical
decisions, it is essential to select them appropriately. Two
points should be considered; the first is to select control
materials suitable for the functionality of the analysis and
the second is to confirm the measurements made with
POCT devices with the central laboratory.**

The quality control materials provided by manufacturers
for glucometers do not mimic fresh human blood. They
are only used to monitor whether the measurement is
within the acceptable range. This acceptable range is too
wide to be used as a guide for interpreting the results
generated. A standardized laboratory method for quality
control of glucometers is therefore required.'?

In order to provide a basis for hospital procurement, we
conducted this study aiming to compare glucometers with
autoanalyzer with a protocol we prepared using CLSI's
POCT12-A3 document.®®

consistency, correlation, linear regression) and clinical

Technical (reproducibility,
(error grid analysis) assessment was performed. An expe-
rienced laboratory staff was recruited. In the autoanalyzer
operating with the glucose hexokinase method that we
use in the clinical laboratory, results close to the values
specified by the manufacturer were achieved with the

control materials. Appropriate CV values were also cal-

culated in the precision (CV1:2.294 CV2:2.259).

Since the electrochemical method used glucometers are
highly sensitive to temperature and pH changes, the
analyzes were performed immediately, and contact with
air and exposure to light was minimized. Hemolyzed,
icteric, and lipemic samples were also excluded to avoid
major interferences. Capillary, arterial, and venous blood
samples may differ in glucose concentrations for the
same patient. It is inevitable that glucometers give differ-
ent results from venous/arterial samples used in the refer-
ence laboratory method due to the difference between
whole blood and plasma. The use of capillary blood in
these devices has been reported to result in lower glucose
measurements about 10-15% than plasma.** Solnica et al.
developed a percentage error formula for capillary meas-
uring devices and the cut-off value for the percentage
error was set at 20%.° We also used venous whole blood
and venous plasma in this study.

Differences in sample and reagent components (lot-to-lot
variation etc.) may be difficult to distinguish from varia-
bility due to the measurement method. This should be
taken into account when designing the study and estab-
lishing the acceptability requirements.® In our study,
glucometer strips and autoanalyzer reagents were used
with the same lot. The utilization of glucose strips and
reagents with the same lot number can be considered as a
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limitation of the study. Another limitation of our study is

that although glucometers are bedside devices, in our

Drawing attention to operator error, the FDA has reported
that laboratory assessments can be misleading in deter-
mining clinical safety.® For example, in a study, CV
values calculated from patients' own measurements were
found to be considerably higher than those obtained from
the laboratory staff.!” Our study was completed with the
same laboratory personnel following the same procedure.

Another parameter affecting the measurement in glu-
cometers is hematocrit. In our study, sample hematocrit
was maintained between 20-55%. Since the diffusible
plasma volume will be decreased in the presence of high
hematocrit, false low values may be observed and false
high values may be observed in the presence of anemia.'®
Since our institution does not have a pediatric clinic,
clinical usage characteristics for the pediatric age group,
in which hematocrit can be an important variable, were
not investigated. In diabetic ketoacidosis, high values
were not included in the study because false low values
may be obtained due to a marked increase in viscosity
due to dehydration.

In our study, EDTA was used as an anticoagulant since
EDTA is reported to cause less variability in glucose
measurements by glucose hexokinase and glucose oxi-
dase method compared to heparin.*®

Correlation and regression analyses were performed to
compare the results of glucometer venous whole blood
and autoanalyzer plasma values. The observation of good
correlation and agreement in the analysis is not sufficient
to assess clinical accuracy. CEG analysis should be used
to assess the clinical usefulness and accuracy of the da-
ta.?% In CEG, data are classified into five zones according
to the degree of clinical accuracy. Acceptable zones are A
and B, while values in zones C, D, and E are unaccepta-
ble, misleading, and require urgent intervention. 99% of
the data should be in zone A or B.% In our study, all data
were in zones A and B for both glucometers.

Conclusion

Both hypoglycemia and fluctuation in blood glucose are
among the factors with the strongest association with

study, measurements were made from whole blood and

plasma after the samples were delivered to the laboratory.

mortality in critically ill patients.’® In critically ill pa-
tients, conditions such as poor blood flow to peripheral
capillaries due to shock and/or vasopressor use, fluid
overload, or anasarca may affect the analytical accuracy
of POCT devices, leading to erroneous or inadequate
treatment.” On the other hand, in neonates, hyperglyce-
mia can lead to complications such as osmotic dehydra-
tion, intracranial hemorrhage, and increased susceptibility
to infection.!® All these considerably contribute to neona-
tal morbidity and mortality.

In this study, conducted to serve as a basis for hospital
procurement, the measurement results of glucometers and
autoanalyzers were evaluated as compatible. However, it
was demonstrated that glucometers require careful moni-
toring, taking into account their usage characteristics and
the clinical situations where their use is essential
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Kronik Miyeloid Losemi Hastalari’nda miR-21, miR-150, miR-155 Ekspresyon

Diizeylerinin Arastirilmasi

Investigation of miR-21, miR-150, miR-155 Expression Levels in Chronic Myeloid

Leukemia Patients

Hiiseyin AVCILAR' " Hatice ALTIN? " Sevil SIMSEK? "~ Leylagiil KAYNAR?

oz

Amac: MikroRNA (miRNA)’lar proteinlere translasyonu gergeklesmeyen, hiicrede biyolojik mekanizmalari etkileyen RNA molekiil-
leridir. miRNA ekspresyon diizeylerinin qPCR ile belirlenmesi KML hastalarinin tedavisinin takibinde bilgi verebilir. Bu ¢aligmada
KML hastalarimin takibinde kullanilabilecek miR-21, miR-150, miR-155 ekspresyonlarinin KML ile iligkisi aragtirilmasi amaglanmig-
tir.

Araclar ve Yontem: Bu ¢aligma, imatinib, nilotinib, dasatinib ilaglariyla tedavi edilen 22 KML hastasi ve 5 saglikli kontrolden elde
edilen plazma 6rneklerinde yapildi. Hasta ve kontrol periferik kan 6rneklerinden RNA ve miRNA eldesi Genaxxon miRNA piirifikas-
yon kiti kullanilarak gergeklestirildi. Wiz ScriptcDNA Sentez Kiti kullanilarak cDNA eldesi yapildi. cDNA 6rneklerinden hedeflenen
miRNA ekspresyonlarinin diizeyleri ger¢ek zamanli PCR yontemi ile analiz edildi.

Bulgular: Kontrol grubu miRNA ekspresyon diizeyleri 1.0 olarak belirlendi. KML yeni tan1 grubunda miR-21 kat degisimi ortalama
0.6, miR-150 kat degisimi 0.3 ve miR-155 kat degisimi 0.5 bulundu. Imatinib tedavi grubunda miR-21, miR-150 ve miR-155 icin kat
degisimi sirasiyla 1.4, 0.5 ve 2.4 kat olarak bulundu. Nilotinib tedavi grubunda miR-21 diizeyi 3.5, miR-150 diizeyi 0.5 ve miR-155
diizeyi 4.3 bulundu. Dasatinib tedavi grubunda miR-21 kat degisimi 0.8, miR-150 kat degisimi 2.1 ve miR-155 kat degisimi 0.5 bu-
lundu. Yapilan ¢alismada miR-21 diizeyi ortalama 3.2, miR-150 diizeyi 1.0 ve miR-155 diizeyi 2.8 bulundu. miR-150 diizeyleri yeni
tam grubunda, Tmatinib grubunda ve Nilotinib grubunda kontrol 6rneklerinden daha diisiik oranda bulundu. Bu fark istatistiksel olarak
yeni tan1 grubunda (p=0.07484) ve Nilotinib grubunda (p=0.01541) anlamlidir. Hasta ve kontroller arasinda miR-21 ve miR-155 dii-
zeyleri yoniinden istatiksel olarak anlamli bir farklilik bulunmadi.

Sonug: Bu sonuglar miRNA-150’nin KML hastalarinin izleminde kullanilabilecegini ve ilag direncinin erken dénemde tespitinde katki
saglayabilecegini desteklemektedir.

Anahtar Kelimeler: kronik miyeloid 16semi; mikroRNA; mikroRNA-21; mikroRNA-150; mikroRNA-155
ABSTRACT

Purpose: In this study, the relationship between CML and the expression levels of miR-21, miR-150, and miR-155, which could be
used in the follow-up of CML patients, was investigated.

Materials and Methods: RNA and miRNA were extracted from peripheral blood samples of patient and control samples. Targe-ted
miRNA expression levels from cDNA samples were analyzed by real-time PCR method.

Results: miRNA expression level was determined as 1.0 in the control group. In the newly diagnosed group, the mean miR-21 fold
change was 0.6, miR-150 fold change was 0.3, and miR-155 fold change was 0.5. fold changes for miR-21, miR-150 and miR-155
were found to be 1.4, 0.5 and 2.4 fold, respectively, in the imatinib treatment group. In the nilotinib treatment group, miR-21 level was
3.5, miR-150 level 0.5, and miR-155 level 4.3. In the dasatinib treatment group, fold change was 0.8 for miR-21, 2.1 for miR-150, and
0.5 for miR-155. The mean miR-21 level was found to be 3.2, miR-150 level 1.0 and miR-155 level 2.8. MiR-150 levels were found
to be lower in the newly diagnosed group, imatinib group and nilotinib group than in the control samples. This difference between the
new diagnosis group (p=0.07484) and the nilotinib group (p=0.01541) is statistically signi-ficant. No significant difference was found
between patients and controls in terms of miR-21 and miR-155 levels.

Conclusion: These results support that miRNA-150 can be used as a parameter in the monitoring of treatment of CML patients and
can contribute to the early detection of drug resistance.

Keywords: chronic myeloid leukemia; microRNA; microRNA-21; microRNA-150; microRNA-155
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GIRIS

Kronik Miyeloid Losemi (KML) kemik iliginde myeloid
hiicrelerin ¢ogalmasi, periferik kanda olgun ve geng miye-
loid seri hiicrelerinin asir1 artmasi, kan profilinde bazofili
ve trombositozis splenomegali ile seyreden bir hemotopo-
etik kok hiicre hastaligidir. KML myeloproliferatif hasta-
lik sinifina girer. Tim 16semilerin %15°lik kismuni, yetig-
kin I6semilerinin %20’sini KML olusturur. KML insidansi
1/100.000°dir, yasla goriilme siklig1 artar, ¢ocuklarda na-
diren goriiliir, erkeklerde kadinlara gére daha siktir.l:?
KML tanisi konulan hastalarin %92’sinde Philadelhia (Ph)
kromozomu pozitiftir. KML molekiiler patogenezinde
BCR-ABLI fiizyon geni etkisiyle 9. ve 22. kromozomlar
arasinda olusan translokasyon sonucunda Ph kromozomu
meydana gelir. BCR/ABL gen fiizyonu, artmus tirozin Ki-
naz aktivitesine neden olarak; hiicre gogalma, maturasyon
ve adezyon sinyal yolaklarinin aktivitesine neden olarak
apoptozu inhibe eder ve malign hiicre transformasyonuna

yol agar. Bu da KML patogenezinin temelini olugturur.3*

Hastaligin seyri, erken tani konulmasi, yeni tedavi yon-
temleriyle iyilesmis ve yasam siiresi uzamigtir. KML teda-
visinde yaygin olarak hidroksiiire, interferon, kemoterapi
ve allojenik kok hiicre nakli yontemleri kullanilirken
2000°1i yillarda bu tedavilerin yerini BCR/ABLI protei-
nini hedef alan tirozin kinaz inhibitdrleri (TKI) almustir.
KML patogenezinde BCR/ABL1 6nemli bir rol oynadigi-
nin bulunmasi bu proteini hedef alan spesifik tedavilerin
gelistirilmesini saglamigtir. BCR-ABL1'nin hedefleyen
TKI'leri KML tedavisinde altin standart haline gelmistir.
Toplamda bes TKI, KML'nin birinci basamak tedavisi igin
onaylanmigtir. Bu molekiiller imatinib dasatinib nilotinib,
bosutinib ve ponatinib tedavileridir.> TKI'leri KML teda-
visinde devrim yaratmig fakat bazi hastalarda TKI’lerine
karst direng geligmistir. KML'deki TKI direnci BCR-
ABL'ye bagimli ve BCR-ABL'den bagimsiz mekanizma-
lar olmak iizere iki temel mekanizma tizerinden gelisir. Bi-
rincil direng olugma nedeni BCR-ABL proteininin asiri
ekspresyonu ve TKI baglanma bolgesinde nokta mutas-
yonlart olusmasidir. BCR-ABL proteininin baglanma bdl-
gesindeki nokta mutasyonlari sonucu TKi’nin baglandigi
bolgede konformasyonel degisiklik gelisir ve ilag afinete-

sinde azalma sonucu baglanma gerceklesmez. Bunun so-

nucunda hiicre sinyal yolaklarinin aktivasyonu sonucu 16-
semik transformasyonda ve hiicre proliferasyonunda
artma, apoptosisde azalma olusur.® BCR-ABL bagimsiz di-
ren¢ mekanizmalar1 16semik kok hiicreleri ve ilag farma-
kokinetigindeki degisikler sonucu gelisir. TKI’lerin gast-
rointestinal sistemdeki emilim bozuklugu ilag plazma dii-
zeyinin diigmesine ve ilag etkinliginin azalmasina neden
olur. flacin hiicre i¢i konsantrasyonunu ayarlayan influx ve
efflux pompalarinin asir1 ¢aligmasi da ilag hiicre ici kon-
santrasyonunun azalmasina neden olarak ilag etkinligini
azaltir. Her iki mekanizma da klinik dirence neden olabi-

lir.”

Genom {izerinde protein kodlamayan alanda, RNA genle-
rinden trankripsiyonu saglanan, proteinlere translasyonu
gerceklesmeyen fonksiyonel RNA molekiillerine mik-
roRNA (miRNA) denir.8 miRNA’lar hedef gen ekspresyo-
nunu etkileyerek protein sentezinin diizenlenmesinde ve
birgok biyolojik siiregde rol alirlar.>1° miRNAlar enfeksi-
yon, kardiyovaskiiler, ndrodejeneratif hastaliklar ve kanser
gibi birgok hastaligin patogenez mekanizmalarinda da
dnemli rol alirlar.’ Yapilan calismalarda miRNA ifadesi-
nin bozulmasiyla kanser mekanizmasi arasinda giiglii bir
bag oldugu bulunmustur. Kanser mekanizmalarinda
onemli rolii olan hiicre 6liimii, gelismesi, biiylimesi, fark-
lilasmast ve metabolizmas1 gibi slireglerde miRNA’larin
diizenleyici rolii vardir.*?'® miRNA’lar karsinogenezde
onkogen veya tiimdr baskilayici olarak gérev alirlar.141S
miRNA’larin anormal ekspresyonu KML hastaliginin pa-
togenezinde, kliniginde ve ila¢ diren¢ mekanizmalarinda
roliine dair calismalar vardir.’® miRNA’lar hem BCR-
ABL'ye bagimli ve BCR-ABL'den bagimsiz mekanizma-
lar1 etkileyerek TKI ilag direncinde rol oynar. Bazi
miRNA’larin ekspresyon diizeylerindeki degisiklikler TK1
ilag direnci hakkinda bilgi verebilir. miR-29, miR-30a,
miR-196, miR-203, miR320a, miR424 'in BCR::ABLI
ekspresyon seviyelerini regiilasyonunda rol oynar. Bu
miRNA’larin ekspresyonunu artmast BCR::ABL1 eksp-
resyon seviyelerini azaltarak hiicre proliferasyonunu in-
hibe ederken, ekspresyon seviyelerinin azalmasi tedaviye
direngle iligkilidir. miR-221, miR-153-3p, miR-577, miR-
214 BCR-ABL'den bagimsiz mekanizmalari etkileyerek

TKI ilag direncinde rol oynarlar.'?
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miRNA’larin ekspresyonun disregiilasyonu kanser hiicre-
lerinde onkogenik veya tiimor baskilayici etkilerin ortaya
¢ikmasina neden olur. Timér hiicrelerinde onkogenik
miRNA ekspresyonun artmast karsinogenesin baglama-
sina ve timor progresyonuna neden olur. Tiimor baskila-
yict miRNA’lar ise kanser gelisimine engel olurlar. Bu
miRNA’larin ekspresyonunun azalmasi onkogen aktivas-
yonuna ve tiimdr gelisimine neden olur.’®1® miRNA’lar
kanser tiplerinde kontrolsiiz biiyiime ya da anti-apopotik
ozellik gosterirler. MiR155 hem ilk kesfedilen onkogenik
miRNA’lardan olup lenfoma ve 16semi olusumunu arttir-
dig1 belirtilmistir. Yapilan ¢alismalarda ise miR-155’in B
hiicreli lenfoma, meme, pankreas, akciger ve Hodgkin len-
foma gibi kanser tiplerinde artmis ekspresyonu belirtilmis-
tir.20 MiR-21 antiapoptotik dzellik gdsteren, akciger, ko-
lon, esofagus ve pankreas kanserlerinde ekspresyonu artan
onkogenik 6zellik gdsteren miRNA’dir.?! KML hastala-
rinda eksperesyonun artti1 gdsterilmistir.?2 MiR-150, me-
gakaryositik-eritroid onciil hiicreler, lenfoid hiicreler ve
NK hiicrelerin gelisiminde rol alan miyeloid hiicre farkli-
lagmasinda rol almayan miRNA olarak tanimlamigtir.
MiR-150'nin hedefi, lenfosit gelisiminin birden fazla asa-
mast i¢in kritik 6neme sahip c-Myb transkripsiyon fakto-
ridiir. Yapilan ¢aligmalarda miR-150 ekspresyonu KML
hastalarinda azaldig1 bulunmustur.?® Yapilan miRNA ilis-
kili caligmalar hematolojik malignitelerde miRNA’larin
belirte¢ olarak 6nemini gostermistir. KML hastalarinin te-
davi siirecinin izleminde miRNA analizleri belirteg olarak
kullanilabilmektedir. KML hastalarinda miRNA diizeyle-
rinin gPCR ile gen ekspresyonun belirlenmesi KML tedavi
seyri agismdan ek bilgi verebilir.?* Bu ¢aligmada KML
hastalarinin takibinde kullanilabilecek ve regiilator gorevi
olabilecegini diisiiniilen miR-21, miR-150, miR-155 eksp-
resyonlarmi qPCR ile aragtirarak KML ile iligkilerinin or-

taya konmasi amaglandi.
ARACLAR ve YONTEM
Hasta Ornekleri

Bu g¢alisma Erciyes Universitesi Tip Fakiiltesi Hastanesi
Hematoloji-Onkoloji Bilim Dali’nda takibi yapilan 18-85
yag araliginda, KML tanist konulmus onkolojik ve hema-
tolojik baska malignitesi olmayan 22 hasta {izerinde May1s
2018-Eylil 2019 tarihleri arasinda yapildi. “’Herhangi bir
onkolojik ve hematolojik malignitesi, norolojik/kronik

hastalik 6ykiisii olmayan 18-85 yas araliginda kadin ve er-
kekten olusan 5 birey, saglikli kontrol grubu olarak secildi.
(Giiven aralig1 %95, testin giici %99 olacak sekilde 6rnek-
lem bilyiikliighi 5 olacak sekilde hesaplandi). Hasta ve
kontrol grubundaki bireyler bilgilendirilmis goniillii olur
formunu imzaladiktan sonra ¢alismaya dahil edildi. Bu ¢a-
lisma igin Erciyes Universitesi Klinik Arastirmalar Etik
Kurulundan onay alind1 (26.01.2018 tarih ve 2018/52
say1). Bu calisma Erciyes Universitesi Bilimsel Arastirma
Projeleri Birimi tarafindan TYL 2018-8012 kodlu bilimsel
aragtirma projesi ile desteklenmistir. Bu arastirma Erciyes
Universitesi Tip Fakiiltesi Immiinoloji Anabilim Dali La-
boratuvari’nda yiritiildii. Caligma icin hastalardan ve
kontrol grubundan miRNA c¢alismalar1 igin EDTA’l1 tiipe
10 cc kan alindi. Ornekler -20°de ¢alisma zamanina kadar

saklandi.

Tam Kandan Serum Eldesi Total RNA ve RNA’dan
miRNA izolasyonu

EDTA’L tiipte 10 cc alinan tam kan 6rmegi 3500 gx’de 10
dk santrifiij edildi. Santrifiij sonrasi olusan siipernatant sef-
faf sivi kisim 2 mL’lik ependorf tiipe alindi, pellet atildi.
Orneklerden RNA ve miRNA eldesi Genaxxon miRNA
Purifiikasyon kiti (lot n0:585873) kullanilarak fiiretici
firma protokolii uygulanarak gergeklestirildi. izole edilmis
miRNA ve RNA’lar -20 ° C'de buzdolabinda saklandi. To-
tal RNA, miRNA kalite ve miktar1 Nano-Drop (Thermo
Fisher Scientific, USA) kullanilarak degerlendirildi.

Revers Transkripsiyon ile miRNA’dan cDNA Eldesi

Calisma hsa-miR-21, hsa-miR-150, hsa-mir-155 ‘nin pri-
merleri (Suarge Biyoteknoloji, Ankara, Tiirkiye) kullani-
larak Wiz ScriptcDNA Sentez Kiti (Wiz Script, katalog
no: W2211-1) ile yapildi. Her ornekten ¢ift ¢alisma ya-
pildi. Ters transkripsiyon 25 °C de 10 dakika, 25°C’de 120
dakikada gergeklestirildi. Son olarak 85 °C de 5 dakika
bekletilerek Ters transkriptaz enziminin denatiirasyonu
saglandi. Elde edilen cDNA 6rnekleri %2’lik agaroz jelde
kosuldu. Hemen kullanilmayan ¢cDNA’lar +4 °C de sak-

landi.
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Q-PCR (Kantitatif-PCR)

Gergek-zamanli PCR (qPCR) islemi i¢in Amplifyme SG
Universal Mix (BLIRT, Polonya) ve miRNA gPCR SL
Assay (Suarge Biyoteknoloji, Tiirkiye) qPCR primerleri
kullanildi. qPCR iglemi StepOnePlus™ Real-Time PCR
System (Thermo Scientific, ABD) cihazinda gerceklesti-
rildi. hsa-miR-21, hsa-miR-150, hsa-mir-155 ve endojen
kontrol olarak U6 kullanilara kuyucuk basina 1,5 pL
cDNA eklendi. gPCR ile elde edilen Ct degerleri U6 endo-
jen kontrole gore normalize edilip 2-22Ct yontemi ile deger-
lendirildi. Sentezlenen cDNA’lara RT-SYBR Green gPCR
kiti kullanilarak denatiirasyon (95 °C’ de 20 saniye), hib-
ridizasyon ve primer baglanmasi (95 °C’ de 20 saniye ve
60 °C’ de 30 saniye (45 dongii)) ve polimerizasyon ve
erime egrisi (95 °C’ de 15 saniye ve 60 °C’de 1dk) ve
uzama (95 °C’ de 15 saniye) basamaklarindan olusan 40
tekrarlik PCR protokolii uygulandi. Referans gen olarak
U-6 kullanildr.

mi-RNA seviyeleri i¢in 2-4ACt Analizi ile Kat Degisimle-

rinin Hesaplanmasi

Gergek zamanli PCR ¢alismasindan sonra tiim 6rneklerin
Cycle threshold (Ct) degerleri ile excel dosyasi hazirlandi.
U6 25 civarinda, miR21 35 civarinda, miR150 36 civa-
rinda, miR155 36 civarinda cycle (Ct) degerleri gosterdi.
Biitiin Ct degerleri 25 ile 40 arasinda dagilim gosterdi. Ci-
kan Ct degerleri referans gen Ct degerleri oranlanarak nor-
mallestirildi. Kat-degisimi (224%Y); test rnegindeki nor-
malize gen ekspresyonunun (2-24¢%), kontrol rnegindeki
normallestirilmis gen ekspresyonuna (2-24¢t) oramdir. Kat
degisim degerleri <1 ise azalmig (asag1 regiile) olarak ka-
bul edildi. Kat degisim degerleri >1 ise artmig (yukari re-
giile) olarak kabul edildi. Orneklerin referans gene gore
normalizasyonu yapildi. Kontrol grubundaki genlerinden
elde edilen 2-2ACt degerleri ile hasta grubu degerleni karsi-
lagtirmak i¢in student t-testi kullanildi ve p degerleri buna

gore hesaplandi.
istatiksel Analiz

Gergek zamanli PCR veri analizi, Gen Globe Veri Analiz
Merkezi (https://geneglobe.giagen.com/us/analyze) kulla-
nilarak analiz yapildi. AACt metoduyla ham veriler, U6

housekeeping geni kullanilarak normallesme yapildi. So-
nuglar Student t-testi uygulanarak p degerleri hesaplandi.
%095 giiven araliginda “p<0.05” olan sonuglar istatistiksel
olarak anlamli kabul edildi. Hasta gruplart ve kontrol
grubu yas ve cinsiyet bakimindan degerlendirilmesi One

Way Anova tek yonlii varyans analiz yontemiyle yapildi.
BULGULAR
Hasta ve Kontrol Grubunun Ozellikleri

Bu calismaya hasta grubu olarak 22 birey, kontrol grubu
olarak 5 birey olmak tizere toplam 27 birey alindi. Calig-
maya katilan hasta ve kontrol bireylerin 14’i kadin, 13’
erkektir. Cinsiyetler agisindan degerlendirildiginde hasta
ve kontrol gruplarinda bulunan kadinlarm yas ortalamalar1
46+4 yil, erkeklerin ise 4844 yil olarak hesaplanmustir.
KML tanis1 alan hastalar yeni tani ve ilag grubu olarak ay-
r1ld1. Tlag grubuna daha 6nceden ilag tedavisi olarak imati-
nib, nilotinib ve dasatinib verilen KML tanisiyla takip edi-
len hastalar dahil edildi.

Calismamizda yer alan 22 KML tanili hastanimn 5 tanesi he-
niiz tedavi almadan yeni tan1 aldiginda, 5 tanesi imatinib,
8 tanesi nilotinib ve 4 tanesi dasatinib tedavisinde iken ¢a-
lismaya dahil edildi. Nilotinib tedavisi alan 8 KML hasta-
sindan 4 ‘i tan1 konuldugunda direk nilotinib tedavisi bas-
lanan, diger 4’0 ise imatinib direnci goriilerek nilotinibe
gegilen hasta 6rnekleridir. Dasatinib tedavisi alan 4 KML
hastas1 6ncesinde imatinib ve nilotinibe direng geligtirerek

yanit alimamayan hasta 6rnekleridir.
Gruplara Gére miRNA Ekspresyon Diizeyleri

Hasta ve kontrol gruplar1 orneklerinde ger¢ek zamanli
PCR yo6ntemiyle miR-21, miR-150, miR-155 ekspresyon
diizeylerine, housekeeping gen U6 ekspresyon diizeyine
bakildi. 224 analizi ile kat degisimleri hesaplandi. Hasta
gruplart ilag kullanimlarina gore ayrilarak; kontrol gru-

buna gore kat degisimleri hesaplandi.

Calismada miR-21 kat degisimi yeni tani grubunda 0.6
(p=0.2602), imatinib grubunda 1.4 (p=0.6121), nilotinib
grubunda 3.5 (p=0.08872) ve dasatinib grubunda 0.8
(p=0.35) olarak bulundu. miR-150 kat degisimi yeni tani
grubunda 0.3 (p=0.007484), imatinib grubunda 0.5
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(p=0.2688), nilotinib grubunda 0.5 (p=0.01541) ve dasa-
tinib grubunda 2.1 (p=0.1463) olarak bulundu. miR-155
kat degisimi yeni tan1 grubunda 0,5 (p=0.2601), imatinib
grubunda 2.4 (p=0.2445), nilotinib grubunda 4.3
(p=0.09963) ve dasatinib grubunda 0.5 (p=-0.1863) olarak
bulundu.

Yeni tani1 grubu, kontrol grubuna gore karsilastirildiginda
mMiR-150 agisindan anlamli bir farklilk tespit edildi
(p=0.007484). miR-155 ve miR-21 agisindan yeni tani ve
kontrol grubu arasinda fark tespit edilmedi (Tablo 1). ima-
tinib tedavi grubu hastalar ve kontrol grubu karsilagtirl-
diginda her ii¢ miRNA i¢inde anlaml bir fark saptanmad:i
(Tablo 2). Nilotinib tedavi grubu hastalar ve kontrol
grubu karsilastirildiginda miR-150 ile arasinda anlamli bir
fark saptandi, fakat miR-21 ve miR-155 agisindan anlamli
bir fark tespit edilmedi (Tablo 3). Dasatinib tedavi grubu
hastalar ve kontrol grubu karsilastirildiginda her iic
miRNA i¢inde anlamli bir fark saptanmadi (Tablo 4). Tiim
gruplar birlikte edegerlendirildiginde yeni tan1 grubunda
miR-150, miR-155 ve miR-21 seviyeleri en diisiikk bu-
lundu. miR-155 ve miR-21 igin yiiksek seviyeler nilotinib
tedavi grubunda, miR-150 i¢gin ise dasatinib tedavi gru-
bunda yiiksek olarak bulundu (Sekil 1).

Caligilan miRNA’lardan miR-21 ve miR-155 yeni tanida
diisiik seviyede 0l¢iiliirken hem imatinib hem nilotinib ko-
lunda yukari regiile bulundu. Ancak sonuglar arasinda is-
tatistiksel olarak bir anlamlilik bulunmadi (p>0.05). miR-

21 kat degisimi 1.4 (imatinib), 3.5 (nilotinib) bulundu.
MiR-155 kat degisimi=2.4 (imatinib), 4.3 (nilotinib); So-
nuglarimiz bu ilag gruplarindaki hastalarda yanit saglan-

madigr seklinde yorumlandi.

Tablo 1. Yeni tan1 grubunun kontrol grubuna gore kat degisim-
leri ve p-degerleri.

Housekeeping gen

mlR 21 0.2602
miR-150 0.3 0.007484
miR-155 05 0.2601

Tablo 2. Tedavi kolunda Imatinib grubun kontrol grubuna gore
kat degisimleri ve p-degerleri.

Housekeeplng gen

mlR 21 1.4 0.6121
miR-150 0.5 0.2688
miR-155 2.4 0.2445

Tablo 3. Tedavi kolunda Nilotinib grubun kontrol grubuna gore

kat deilslmlerl ve i-deierlerl

Housekeeping gen

mIR 21 0.08872
miR-150 0.5 0.01541
miR-155 43 0.09963

Tablo 4. Tedavi kolunda Dasatinib grubun kontrol grubuna gore
kat degisimleri ve p-degerleri.

Housekeeping gen

mlR 21 0.8 0.35
miR-150 2.1 0.1463
miR-155 0.5 0.1863

4

Kat degisimi
N

-

Kontrol Yeni Tani Imatinib

miRNA

7 mirR150
I miR155
7 miR21

Nilotinib Dasatinib Ima+Nilo+Dasa

Grup

Sekil 1. Tiim gruplarmn kat degigimi.
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TARTISMA

KML, periferik kanda miyeloid, eritroid ve trombosit hiic-
relerinde artiga neden olan, kemik iliginde belirgin miyeloid
hiperplaziye yol agan, Philadelphia kromozomu %95 pozi-
tifligi ile karakterize edilen malign bir klonal hematopoietik
kok hiicre hastaligidir. MikroRNA"lar, 6karyot hiicrelerinde
yaygin olarak eksprese edilen protein kodlamayan gen eksp-
resyonunu diizenleyen kiigiik mRNA molekiillerdir. mik-
roRNA'lar hiicrelerin gelisiminde, farklilasmasinda, apop-
tozda ve ¢ogalma gibi kritik biyolojik siireclerde rol oynar-
lar. Son zamanlarda yapilan ¢aligmalarda farkli mikroRNA
molekiillerinin KML patogenezinde rol oynadigi bulunmusg-

tur.?®

Bu ¢aligmada, yeni KML tanis1 almig ve imatinib, nilotinib,
dasatinib tedavisi alan KML hastalarinda miR-21, miR-150,
miR155 ekspresyon seviyeleri arastirildi. Hasta ve saglikli
kontrol grubu miRNA diizeylerinin belirlenmesindeki amag
miRNA’larin KML tanisi konulma agsamasinda ya da uygu-
lanan ilag tedavisinin etkinliginin takibi esnasinda farklilik-
lara bakilarak ilag degisimi ya da diren¢ durumunun belir-
lenmesinde miRNA’larin roliinii aragtirmakti. Daha 6nceki
aragtirmalarin 15181inda, miRNA’larin KML tan1 agamasinda
bir biyobelirte¢ olarak kullanimi, KML hastalarinin tedavi
siirecinde miRNA’larin yeri ve anlami agisindan degerlen-
dirilmesi iizerine yogunlasildi. KML hastalarinda belirli ara-
liklarla miR-21, mi-R150 ve mir-155 diizeylerine bakilarak
ilag yanitinin degerlendirilmesi agisindan fikir verebilecegi
ongoriildi. Kanser gelisim mekanizmalarinda miRNA’larin
apoptozda rol oynadigimin bulunmasi kanser olusumlarinda
da miRNA'larin etkili oldugunu distindiirmiistiir. Bir
miRNA’nin kanserli hiicrede sentezlenme miktar1 kanserin

tanisinda ve tedavi siireglerinde énemli rol oynar.8

miR-21 6nemli timor siipresor genleri hedef alarak gesitli
neoplazmalarin gelisiminde rol ahr. Kronik lenfositik 16-
semi (KLL), Akut miyeloid 16semi (AML) gibi hematolojik
maligniteler, prostat, akciger, kolon, karaciger ve meme gibi
kanser tiirlerinde miR-21 in ekspresyonun fazla seviyede ol-
dugu goriilmiistiir.?” miR-21'in hematolojik malignitelerde
arttig1 bulunmus, birgok ¢alismada malign transformasyonu
arttirarak hastalik ilerlemesinin patogenezinde rol alir.
Mirza ve arkadasglar tarafindan yapilan ¢aligmada yeni tant

ve tedavi alan KML hastalarinda miR-21 seviyeleri arasinda

anlamh bir kat artis1 bulunmustur. Imatinib tedavisi alan
KML hastalarinda miR-21 ekspresyonu yaklasik 9 kat art-
181 gézlenmistir. Bu ¢alismada yeni tani ile kronik faz has-
talar1 arasinda anlamli farklilik saptanmistir. Kronik faz ile
blastik ve akselere faz degerlendirildiginde 3-5 kat artis tes-
pit edilmistir.?® Bizde ¢aliymamizda miR-21 agisindan yeni
tani ile tedavi kolu karsilastirildiginda, imatinib ve nilotinib
kolunda katsay1 anlaminda fark tespit edilmistir. miR-21’in
yeni tan1 almig grupta azaldigini, (yeni tani:0.6) imatinip
(1.4) ve nilotinip (3.5) tedavi grubunda kat artig1 gosterdigi,
dasatinip tedavi grubunda (0.8) diisiik diizeyde oldugu bu-

lundu.

miR-150, lenfoid farklilasmasi agisindan oOnemli bir
miRNA’dir. miR-150 T ve B hiicrelerinde eksprese edilir-
ken progenitér hiicrelerinde eksprese edilmez. miR-150 igin
lenfopoezde pre-B hiicrelerinin mature B hiicrelerine gegtigi
basamakta rol alir. Transgenik farelerle yapilan ¢alisma-
larda miR-150 lenfosit gelisimine etki ettigi ve mature B
hiicrelerinin alt grup hiicrelerinin gelisiminde rol aldig1 be-

lirlenmistir.?’

Yapilan ¢aligmalarda KML teshis ve tedaviye yanitinda bi-
yobelirteg olarak miR-150" nin; KML ve AML’yi ayirt et-
mek i¢cin miR-155’in ve apoptoz aktivitesi i¢in miR-21’in
roliiniin oldugu ileri siiriilmiistiir. Yeh ve arkadaglari, KML
hastalar1 i¢in iyi ve kotii prognostik belirtec olabilecek
miRNA’lar1 gostermiglerdir. Yapilan calismada KML’de en
stk bozulan miRNA'larmin igerisinde miR-150’nin de ol-
dugu bulmuslardir.?* KML hastalarinda, teshis ve tedavi ya-
nitinda biyobelirte¢ olarak miR-150"nin, teshis i¢in biyobe-
lirteg olarak miR-203’{in, KML ve AML’yi ayirt etmek ici
MiR-17’nin, teshis ve ilag¢ yanitt igin miR-10’un, ilag¢ direng
takibi tespitinde biyobelirte¢ olarak miR-29a/b’nin rolii ola-
bilecegi ileri siiriilmiistiir.?® miR-150 ifadesinin KML’nin
yeni tani asamasinda azaldigini gosteren ¢aligmalar vardir.
Srutova ve arkadaslar1 yaptiklar1 arastirmada miR-150 sevi-
yelerinde kontrol grubuyla kiyaslandiginda KML grubunda
miR-150 seviyesinde azalma bulmuslardir.*® Yeni tani kon-
mus 50 KML hastasinda RT-PCR yontemi ile yapilan ¢alis-
mada miR-150'nin azalmasinin KML'nin tanisal bir biyobe-
lirteg olarak kullamlabilecegi gosterilmistir.®> Yeni tam
konmus KML hastalarin mononiikleer hiicrelerinde ve ke-

mik iliginden bakilan CD34 + hiicrelerinde miR-150’nin
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azalmasini saglikli dondrlere gore anlamli bulmustur. Te-
davi edilmeyen KML hastalarinda miR-150"nin da azalmis
oldugu bulunmustur.®? Bizim de ¢aligmamizda, miR-150
gen ifadesi yeni tan1 grubunda kat degisimi ve istatistiksel
olarak anlamli bulundu (kat degisimi=0.3, p=0.007484). Te-
davi alan hasta grubu miR-150 gen ifadesi kontrol grubuna
gore degerlendirildiginde nilotinib kolunda istatistiksel ola-

rak anlamli bulundu (p=0.01541). (Tablo 3).

miR-155 ile yapilan ¢aligmalarda, ¢esitli malignitelerde art-
t1g1 tespit edilmigtir. KML tanis1 konulan hastalarda miR-
155 seviyesinin saglikli bireylere gore daha yiiksek oldugu
bulunmustur. Srutova ve arkadaslari KML hastalarinda
miR-155 ekspresyon seviyelerini kontrol grubuna gére daha
yiiksek bulmustur.®® Biz de ¢alismanuzda saglikli bireyler
ve ila¢ grubundaki miR-155 seviyesini karsilastirdigimizda;
imatinib ve nilotinib tedavi kollarinda anlaml1 kat artig1 bul-
duk (imatinib:2.4, nilotinib:4.3). Bizim ¢alismamizda ilag
gruplari arasi farkliliklar gostermekle beraber, net bir kat ar-

t151 ve miRNA-155 seviyesinde artis tespit edilememistir.

Calisgmamizda miR-21 igin yeni tani ile dasatinib ilag grubu
arasinda bir farklilik bulunmazken, imatinib ve 6zellikle ni-
lotinib kolunda kat say1 agisindan fark tespit edildi. Ancak
sonuglar istatiksel agidan anlamli bulunmamustir (p=0.6121
imatinib, p=0.08872 nilotinib). Hasta Oykiisiiyle degerlen-
dirildigi durumlarda ve hasta sayisinin arttig1 ¢aligmalarla
desteklenmesiyle birlikte miR-21 hastalik ilerleyisi ve yanit
acisindan bir parametre olarak kullanilabilir. Tedaviye ya-
nit1 olmayan KML hastalarinda miR-150 ifade diizeylerinin
azalmasinin tedavi direnci ile iligkisinin ek ¢alismalarla dog-
rulanmas1 gereklidir. Yeni tan1 grubunda sonuglar bu du-
rumu dogrulamaktadir. Ornek gruplari arasinda nilotinib ko-
lundaki ifade diizeyinin azalmasi istatiksel agidan anlamli
bulunmustur (p=0.01541). Bu sonuglarin rnek sayisinin ar-
tirlldig1 yeni ¢aligmalarla desteklenmesi, miR-150 gen ifa-
desinin tan1 aninda bakilmasi ve tedavi siirecinde izlenmesi,
ilag direnci takibi agisindan 6nemli olabilir. KML hastala-
rinda miR-155’nmn prognostik belirte¢ olarak kullanilabil-
mesi i¢in Ornek sayist arttirilmig yeni galismalara ihtiyag
vardir. Clinkii miR-155 ifade diizeyi, yeni tani ile tedavi alan
gruplar karsilagtirildiginda, ilk basamak tedavilerle son ba-
samak tedavi arasinda kat farklilik bulunmustur. Yeni tani

ile dasatinib kolunda ise benzer oranlar elde edilmistir.

Ancak daha saglikli veri elde edebilmek igin 6rnek sayist

arttirilmig yeni caligmalarla desteklenmesi gerekmektedir.
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Hemsirelik Son Simif Ogrencilerinin Stres Algisi ile Sosyal Yeterlilik ve Sonug

Beklentisinin Degerlendirilmesi

Evaluation of Stress Perception, Social Competence and Result Expectation of Senior

Nursing Students
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Amac: Bu caligma hemsirelik son sinif 6grencilerinin stres algilari ile sosyal yeterlilik ve sonug beklentisi diizeylerini belirlemek ve
stres algilari ile sosyal yeterlilik sonug beklentisi diizeyi arasindaki iliskiyi incelemek amaci ile yapilmistir.

Araglar ve Yontem: Tanimlayici-iligki arayici tipte olan bu ¢alisma, bir devlet tiniversitesinin Hemgirelik Fakiiltesi’nde yapilmugtir.
Aragtirmanin evrenini fakiiltede 6grenim goren hemsirelik son simif dgrencileri (N=288) olusturmustur. Caligma arastirmaya katil-
may1 kabul eden 180 6grenci ile tamamlanmstir. Veri toplamada “Ogrenci Tanitim Formu”, “Hemsirelik Ogrencileri I¢in Algilanan
Stres Olgegi” ve “Sosyal Yeterlilik ve Sosyal Sonu¢ Beklentileri Olgegi” kullanilmustir. Verilerin degerlendirilmesinde non-
parametrik testler kullanilmustr.

Bulgular: Ogrencilerin Algilanan Stres Olgeginden (HOASO) aldiklar1 puan ile cinsiyet, sigara kullanimu, klinik yeterlilik ve kendi-
ni tanimlama arasinda istatistiksel olarak anlamli farklar bulunmustur (p<0.05). Ogrencilerin sosyal giivencesinin olmasi, gelir dii-
zeylerinin yiiksek olmasi ve klinikte kendilerini yeterli olarak gormelerinin Sosyal Yeterlik ve Sosyal Sonu¢ Beklentileri (SYSSB)
puanlarini arttirdigii ve bu farkin 6nemli oldugunu géstermistir (p<0.05). HOASO ve SYSSB Olgekleri arasinda negatif bir iliski
saptanmugtir (r=-0.163, p=0.05 ).

Sonug: Ogrencilerin klinik olarak kendilerini yeterli hissetmelerinin ve sakin yapiya sahip olmalarimin stres diizeyini azalttig1, uygu-
lamalarda kendilerini yeterli bulmalarmin sosyal yeterlik ve sosyal sonug diizeylerini yiikselttigi bulunmustur. Ogrencilerin uygula-
malara baglamadan, yeterliliklerinin arttirilmasi, kendilerini klinik uygulamalarda yeterli hissetmelerini saglayacak 6zellikle yeni ve
teknoloji tabanl egitim tekniklerinin kullanilmasi 6nerilir.

Anahtar Kelimeler: hemsire; sosyal yeterlilik; 6z yeterlilik; algilanan stres
ABSTRACT

Purpose: This study was conducted to determine the stress perceptions and social competence and outcome expectation levels of
senior nursing students and to examine the relationship between stress perceptions and social competence outcome expectation
levels.

Materials and Methods: This descriptive-correlation type study was conducted at the Faculty of Nursing of a state university. The
research population consisted of senior nursing students (N=288) studying at the faculty. The study was completed with 180 students
who agreed to participate in the research. "Student Introduction Form", "Perceived Stress Scale for Nursing Students" and "Social
Competence and Social Outcome Expectations Scale" were used in data collection. Non-parametric tests were used to evaluate the
data.

Results: Statistically significant differences were found between the student's scores on the Perceived Stress Scale and gender,
smoking, clinical competence, and self-definition (p<0.05). It has been shown that students' social security, high-income levels, and
seeing themselves as competent in the clinic increase their Social Competence and Social Outcome Expectations scores, and this
difference is significant (p<0.05). A negative relationship was found between HOASO and SYSSB Scales (r=-0.163, p=0.05 ).
Conclusion: It was found that students' feeling clinically competent and having a calm nature reduced their stress levels, and finding
themselves competent in practice increased their social competence and social outcome levels. It is recommended that students use
new and technology-based training techniques to increase their proficiency before starting practice and to make them feel competent
in clinical practice.

Keywords: nursing; social efficacy; self efficacy; perceived stress
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GIRIS

Stres, kisinin davranigsal uyum gerektiren kosullara
bedenin psikolojik ve psikososyal tepkisidir.t? Stres,
glinliik hayatin akiginda degisiklik yaratan ve bireyi zor
duruma sokan olaylara tepki olarak, Kisinin disariya
yansitmadan kendi i¢inde yasadig1 bir deneyimdir.® Algi-
lanan stres ise, bireyin belirli zamanlarda ne kadar strese
maruz kaldig1 konusunda sahip oldugu duygu ve diisiin-
celerdir.* Kisinin stresi algilama bigimi, kisinin kisilik
yapist, fiziksel 6zellikleri, sosyal becerileri gibi faktorler-
le yakindan iligkilidir.> Her birey, kisisel deneyimlerin-
den, ailesel ozelliklerinden, egitim diizeyinden ve deger-
lerinden etkilenerek karsilastigi olaylar1 farkli sekillerde
algilar ve farkli anlamlar yiikler. Bir kisinin, bir durumu
algiladig stres diizeyi, olayla ilgili duygular1 ve diisiince-

leri ne kadar olumsuzsa o kadar yiiksek olabilir.®

Universite cagindaki gengler icin, snavlarm olmast,
aileden ayr1 olma, mali problemler, gelecek kaygist gibi
faktorler stres kaynaklari arasinda yer alir. Ayrica tip
fakiiltesi, dis hekimligi ve hemsirelik fakiiltesinde okuyan
Ogrencilerin staj programlari esnasinda hasta ile iletigim-
leri, pratik egitimin getirdigi zorluklar, mezuniyet sonra-
sinda yasanilan is bulma kaygist ve caligma sartlarmin
belirsizligi gibi disiinceler de strese neden olabilmekte-
dir.”® Hemsirelik egitim programi, hemsirelik alaninda
bilgi, beceri ve yetkinlik kazanmalarin1 saglayarak 6gren-
cilerin mesleki kimliklerini gelistirmeyi amaglar. Ogren-
ciler, ger¢ek yasam deneyimlerinin yagsandigi uygulama
alanmma adim attiklarinda, alistk olmadiklar1 yeni bir
sosyal ortama girmekte ve egitim siirecinin baslangicin-
dan itibaren Olimle ya da 6lim riski tagtyan hastalarla
karsilasma gibi travmatik deneyimler yasamaktadirlar.
Ayrica, kurum igindeki diger kisilerle olan iliskiler (dok-
torlar, hemsgireler vb.), hata yapma, hastaya zarar verme,
yanlig yapma korkusu, tibbi aletleri kullanma sorunlari,
uygulamadaki bilgi ve yetenek eksiklikleri gibi faktorler,
dgrencilerin kayg1 diizeylerini artirmaktadir.810

Stres normal diizeyde kisiyi olumlu yonde etkiler. Yiik-
sek stres diizeyi ile miicadele etmeyi bilmeyen dgrencile-
rin stresi daha yogun yasadig1 ve bu strese bagh olarak
arkadas iliskilerinde, ¢evre uyumunda, akademik basari-
larinda yasadiklari olumsuzluklarin yaninda, benlik say-

gisinda azalma, fiziksel ve mental saglik sorunlar yaga-

diklar1 belirtilmektedir.'*1? Dolasiyla stres, kisisel ve

mesleki gelisimi de etkilemektedir.1®

Bireyin stresle basa ¢tkma yetenegini yansitan bir dzellik
olan 6z-etkililik ve yeterlilik algisi, kisinin kendine olan
giiveniyle ilgilidir."* Sosyal yeterlilik ise bireylerin cesitli
sosyal ortamlarda davranig baslatma, iletisim kurma,
siirdirme, belirli davraniglar1 baglatma ve tamamlama
becerilerine olan inanglarina odaklamir.’® Bu kavram,
farkli sosyal becerilere ve yeteneklere sahip olma duru-
munu ifade eder. Ayrica, sosyal yeterlilik kavrami, sosyal
davranisin belirlenmesinde rol oynar. Sosyal yeterlilik;
sosyal motivasyonlar, beceriler, algi, aliskanliklar ve bilgi
ile iliskilendirilir.!® Ogrencilerin saglikli iliskiler gelistir-
mesinde sosyal yeterlik 6nemli bir role sahiptir. Giiglii
sosyal yeterlilik algilar1 6grencilerin daha giivenli ve

basarili sosyal etkilesimlerde bulunmalarimi saglar.'®

Bireylerin sosyal yeterliligi ve becerileri gelistikge; diger
insanlarla olan iligkileri daha basarilidir. Sosyal beceri ve
yeterlilikleri yeterince gelismemis kisiler ise iliskilerinde,
sosyal yasamlarinda basarisiz olma riski altindadirlar.1®
Bu durum, 6grencilerin kariyerleriyle ilgili planlarin1 ve

mesleki sonug beklentilerini olumsuz yonde etkiler.*’

Sonug beklentisi, kisinin belirli davranislar1 ger¢eklestir-
menin sonuglar1 veya ¢iktilar1 hakkindaki inanglardir.'®
Mesleki sonug beklentisi, yeni beceriler edinme, gelir,
statli gibi bagarinin uzun vadeli sonuglarina yonelik inan-
cidir.t” Buna gore, insanlar daha verimli ve basarili ola-
caklarina inandiklar1 meslekleri segtiklerinde, daha olum-
lu sonuglar elde ederler.!® Mesleki beklentileri karsilanan
bireylerin giidiilenme, iy doyumu ve meslekte performans
diizeyleri yiiksek olmaktadir. Ayn1 zamanda bu bireylerin

basarili ve iiretken kisiler olduklar1 gériilmektedir.?°

Ulkemizde iiniversite dgrencilerinin mesleki gelisiminde
karsilastiklar1 zorluklar arasinda, kisisel farkindaliklarinin
diisiik olmasi nedeni ile kendilerine uygun hedefler belir-
lemede giigliik yasamaktadirlar.?! Bu durum, 6grencilerin
kariyer planlamasi ve mesleki yonelimlerinde Onemli
engeller olusturabilir. Hemsirelik 6grencilerinin egitim
siirecinden maksimum fayda saglayabilmesi ve olumlu
bir profesyonel kimlik gelistirebilmesi i¢in stresle basa
¢ikma becerilerini gelistirebilmeleri son derece dnemlidir.

Ogrencilerin iletisim bigimlerini belirleyen ve sosyal
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Solak ve ark.

ortamdaki davraniglarini etkileyen diger bir faktor ise
sosyal yeterlik diizeyleridir. Ogrencilerin daha basarili ve
giivenli sosyal etkilesimlerde bulunmalarinda giiglii
sosyal 6z yeterlik algilarinin olmasinin 6nemli bir yeri
vardir. Ogrenciler klinik uygulama ortaminda cesitli
derecelerde stres yasamaktadir. Hastane ortamini, beceri-
de yetersiz olma duygusunu, uygulamada siirekli hoca ile
birlikte galigmay stres nedenleri olarak belirtmiglerdir.'
Ozellikle de hastanelerde gorev alacak hemsirelik 6gren-
cilerinin sosyal yeterliliklerinin gelismis olmas1 hizmet
sundugu bireylerle ve diger tiim saglik personeli ile etkili
iletisim kurabilmelerini saglar. Bu nedenle, bu g¢aligma
hemgirelik son sinif 6grencilerinin stres algilari ile sosyal
yeterlilik ve sonug¢ beklentisi diizeylerini belirlemek ve
stres algilar1 ile sosyal yeterlilik ve sonug beklentisi
diizeyi arasindaki iligkiyi incelemek amaci ile yapildi. Bu
aragtirma ile agagidaki sorulara cevap aranmigtir: Hemsi-

relik son sinif 6grencilerinin;

1. Hemsirelik son sinif dgrencilerinin stres alg1 diizeyleri

nasildir?

2. Sosyal sonug beklentisi ve sosyal yeterlik diizeyi nasil-

dir?

3. Stres algilart ile sosyal yeterlilik ve sonug¢ beklentisi

diizeyi arasinda iliski var midir?
ARACLAR ve YONTEM
Arastirmanin Etigi

Calisma “Helsinki Bildirgesi” nin ilkeleri ile tam bir
uyum icinde yiiriitiildii. Bu calisma icin Ege Universitesi
Saglik Bilimleri Bilimsel Arastirma ve Yaym Etigi Kuru-
lundan onay alindi (01.12.2022 tarih ve 13/07-1719
sayil1). Katilimcilara aragtirmanin amaci, kapsami, potan-
siyel riskleri ve faydalar1 hakkinda agik ve anlagilir bilgi
verilmistir. Katilimcilarin arastirmaya katilimmin tama-
men gonilli oldugunu ve diledikleri zaman katilimi
sonlandirma hakkina sahip olduklar1t vurgulanmistir.
Arastirmada toplanan verilerin gizliliginin saglanacagi,
bireysel bilgilerin gizli tutulacagi ve yalnizca aragtirma
amaclart i¢in kullanilacagi belirtilmistir. Arastirmaya
katilmay1 kabul eden goniillii 6grencilerden yazili bilgi-

lendirilmis onam alinmistir.

Arastirmanin Tasarim

Bu caligma, hemsgirelik son sinif 6grencilerinin stres
algilari, sosyal yeterlilikleri ve sonug beklentilerini belir-
lemek amaciyla, tamimlayict ve iligki arayici tasarim
kullanilarak gergeklestirilmistir. Calisma, belirli bir ku-
rumda yer alan hemgirelik son siif 6grencileri arasinda
yiriitiilmiis olup, veri toplama siireci anketler araciligiyla
gerceklestirilmistir.  Arastirma, Ogrencilerin stres algi
diizeylerini, sosyal sonug beklentilerini ve sosyal yeterli-

lik diizeylerini belirlemeyi amaclamaktadir.
Arastirmanin Yapildig: Yer

Bu calisma, bir devlet iiniversitesinin Hemsirelik Fakiil-
tesi'nde gerceklestirilmistir. Bu hemsirelik fakiiltesinde
son smif Ogrencileri yedinci ve sekizinci yariyillarda
uygulamali sekiz farkli hemsirelik alaninda (hemsirelik
temel ilke ve uygulamalari, dahiliye hemsireligi, cerrahi
hemsireligi, ¢ocuk hemsireligi, kadin dogum hemsireligi,
psikiyatri hemsireligi, halk sagligi hemsireligi) egitim
almaktadirlar. Her yariyillda haftada 32 saat uygulamali
egitim almaktadirlar. Arastirmanin yapildigi fakiiltede
entegre egitim modeli uygulanmaktadir. Bu nedenle son

smif grencileri arastirma kapsamina alinmustir.
Arastirma Evreni ve Orneklemi

Arastirmanin evrenini, 2022-2023 egitim-6gretim yili
bahar yartyilinda &grenim goéren hemsirelik son smif
ogrencileri (N=288) olusturmaktadir. Arastirmanin or-
neklem sayisinin belirlenmesinde evreni bilinen drneklem
hesab1 formiilii kullanilmigtir. Yapilan hesaplama sonu-
cunda %90 giiven aralifi %5 hata diizeyinde alinmasi
gereken drneklemin minimum 165 dgrenci olmasi gerek-
tigi belirlenmistir.?? Veri toplama formlar tiim son sinif
ogrencilerine Google Forms ile ¢evrimigi gonderilmistir.
Hemsirelik son sinif 6grencisi olan, arastirmaya katilmayi
kabul eden, veri toplama formlarini eksiksiz tiim 6grenci-
ler ¢alisma kapsamina alinmigtir. Calisma arastirmaya

katilmay1 kabul eden 180 6grenci ile tamamlanmustir.
Veri Toplama Araclari

Veri toplamada “Ogrenci Tanitim Formu”, “Hemsirelik

Ogrencileri Igin Algilanan Stres Olgegi” (HOASO) ve
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“Sosyal Yeterlik ve Sosyal Sonu¢ Beklentileri Olgegi”
(SYSSB) kullanilmugtir.

Ogrenci Tamtim Formu: Ogrencilerin  sosyo-
demografik 6zelliklerinden yas, cinsiyet, medeni durum,
gelir durumu vb. bilgileri igeren 18 soruluk bir formdur.

Bu form, literatiirden yararlanilarak olusturulmustur.

3,7,8,10,12

Hemsirelik Ogrencileri I¢in Algillanan Stres Olgegi
(HOASO): Sheu ve arkadaslar1(2002) tarafindan gelisti-
rilen, dlgek 29 maddeden olusmaktadir.?® Tiirkiye'de bu
Olcegin gecerliligi ve giivenirligi Karaca ve arkadaglar
tarafindan 2015 yilinda yapilmistir. Yapilan caligmada,
genel toplam diizeyinde Cronbach’s alfa katsayilart 0,67
ile 0,93 arasinda degismektedir. Ayrica, iki haftalik test-
tekrar test giivenilirligi ise 0,96 olarak bulunmustur.
Olgek, 0-4 puan alan Likert tipi bir dlektir ve alt1 alt
boyutu vardir. Olgegin puan araligi 0-116’dir. Puanm
yiiksek olmasi, stres derecesinin yiikseldigini gdsterir.!?
Bu arastirmada Cronbach Alfa katsayist 0.91 bulunmusg-
tur.

Sosyal Yeterlik ve Sosyal Sonu¢ Beklentileri Olgegi
(SYSSB): Bakioglu ve Tiirkiim (2017) tarafindan gelisti-
rilen 6lgek, Sosyal Yeterlik ve Sosyal Sonu¢ Beklentisi
olmak {izere iki alt boyut ve toplamda 19 maddeden
olusmaktadir. Olgegin her bir alt boyutundan alman
yiiksek puan, bireyin ilgili alt boyuta iliskin &zellige
sahip oldugu diizeyini ifade eder. Olgegin tiim maddele-
rinden alinan toplam puan ise sosyal yeterlik ve sonug
beklentileri diizeyini yansitir. Puanin yiikselmesi, sosyal
yeterlik ve sonug beklentileri diizeyinin de arttigini goste-
rir. 2 Bu arastirmada Cronbach Alfa katsayis1 0.94 bu-

lunmustur.
Veri Toplamasi

Arastirmanin verileri 15 Kasim 2022-30 Nisan 2023
tarihleri arasinda ¢evrimigi olarak toplandi. Anket form-
lar1 Google Forms iizerine aktarilarak dgrencilere iletil-
mistir. Google Forms ile olusturulan ¢evrimigi anket
icerisinde; veri toplama araglarini tanimlayan, arastirma-
nin amacini ve kapsamini agiklayan, katilimcilarin 6lgek-
lere verdikleri cevaplarin gizli tutulacagini ve sadece

bilimsel ¢aligmalarda kullanilacagini belirten bilgiler yer

almistir. Ayrica, 6lgeklerin nasil yanitlanmasi gerektigine
iliskin yonergeler ve yazili onam da katilimcilara sunul-
mustur. Formlarin doldurulmasi igin gerekli siire yaklasik

bes dakikadir.
Veri Analizi

Arastirmadan elde edilen bulgularin degerlendirilmesin-
de, istatistiksel analizler icin SPSS® (Statistical Package
for Social Sciences 20.0) for Windows paket programlari
kullanilmustir. Caligma verileri degerlendirilirken, tanim-
layici istatistiksel metotlardan frekans, ylizde, ortalama,
standart sapma gibi Ol¢iimler kullanilmistir. Niceliksel
verilerin karsilagtirilmasinda, parametrelerin gruplar arast
karsilastirmalarinda verilerin homojenlik ve normal
dagilima uygunlugu i¢in Shapiro-Wilk testi yapilmustir.
Yapilan test sonucu verilerin normal dagilim géstermedi-
81 belirlenmigtir. Verilerin degerlendirilmesinde Mann-
Whitney Testi, Kruskal-Wallis Testi, Pearson korelasyon
gibi istatistiksel testler kullanilmistir. Elde edilen sonug-
lar %95 giiven araliginda, anlamlilik diizeyi p<0.05 ola-

rak degerlendirilmistir.?
BULGULAR

Aragtirma kapsamina alinan hemsirelik 6grencilerinin
sosyo-demografik 6zellikleri incelendiginde, yas ortala-
malar1 22.89+1.90'dir ve yas araligi 21-35 yas arasinda-
dir. Ogrencilerin %78.3’i kadm, sadece %1.7’si evli,
%7.8’1 saglik meslek lisesi (SML) mezunudur. Ogrenci-
lerin ebeveynlerinin egitim, gelir, bagimlilik, basari,
mesleki ozellikleri ile ilgili durumlar1 Tablo 1°de sunul-

mustur.

Ogrencilerin HOASO’den aldiklar1 puan ile cinsiyet (kiz
dgrencilerin HOASO puanlar erkeklerden daha yiiksek),
sigara kullanimi (sigara kullanmayanlarin stres puant
daha yiiksek), klinik yeterlilik (klinikte kendini yetersiz
hissedenlerin stres puan1 daha yiiksek) ve kendini tanim-
lama (kendini sakin olarak tanimlayan 6grencilerin stres
puanlar1 daha diisiik) arasinda istatistiksel olarak anlamli
fark bulunmustur (p<0.05). Tablo 2'de sunulan veriler,
cinsiyet, sigara kullanimi ve klinik yeterlilik gibi faktorle-
rin HOASO ve SYSSB puanlar iizerindeki etkilerini
gostermektedir. Katilimeilarin SYSSB 6l¢eginden aldik-

lar1 puan ile sosyal giivence (sosyal gilivencesi olan 6g-

85



Stres; sosyal veterlilik; hemsirelik

Solak ve ark.

rencilerin daha yiiksek), gelir durumu (gelir durumu yeterli hisseden dgrencilerin daha yiiksek) arasinda ista-
yiiksek Ogrencilerin daha yiiksek) ve klinik yeterlilik tistiksel olarak anlamli fark bulunmustur (p<0.05).(Tablo
(Klinikte kendini 2).

Tablo 1. Ogrencilerin sosyo-demografik ézelliklerine gore dagilimi.

Sosyo-demografik ozellikler Say1 (n) Yiizde (%)
Yas ortalamasi: 22.89+1.90 (21-35)

Cinsiyet

Kadin 141 78.3
Erkek 39 21.7
Medeni Durum

Bekar 177 98.3
Evli 3 1.7
Mezun oldugu okul

Saglik Meslek Lisesi 14 7.8
Anadolu Lisesi 166 92.2
Annenin Egitim Durumu

ilkokul 85 47.2
Ortaokul 31 17.2
Lise 46 25.6
Universite 18 10.0
Babanin Egitim Durumu

flkokul 62 34.4
Ortaokul 38 21.1
Lise 44 24.4
Universite 36 20.0
Kaldig1 Yer

Devlet Yurdu 62 34.4
Ozel yurt 24 13.3
Ogrenci evi 54 30.0
Aile Yani 40 22.2
Sosyal giivence

Var 143 79.4
Yok 37 20.6
Gelir Durumu

Gelir Giderden az 75 41.7
Gelir Gidere Denk 89 494
Gelir giderden fazla 16 8.9
Sigara kullanma

Evet 43 239
Hayir 137 76.1
Alkol kullanma

Evet 65 36.1
Hayir 115 63.9

Basar1 Durumu
2.00-2.50 arasinda - -
2.51-3.00 arasinda 21 11.7

3.01 ve tizeri 159 88.3
Klinik yeterlilik

Yeterli 70 38.9
Kismen yeterli 102 56.7
Yetersiz 8 44
Klinik de sorun yasama durumu

Evet 40 22.2
Hayir 140 77.8
Hemsirelik Meslegini Sevme durumu

Evet 145 80.6
Hayir 35 19.4
Mezuniyet sonras1 yapmak istedigi

Hastanede ¢alismak 118 65.6
Hastane diginda meslegini yapmak 22 12.2
Hemsirelik disinda bir is yapmak 23 12.8
Diger (¢aligmama, yurt dis1 v.b) 17 94
Genel kendini tammlama

Sakin/rahat biriyim 84 46.7
Stresli/gergin biriyim 86 47.8
Diger 10 5.6
Toplam 180 100.0
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Tablo 2. Ogrencilerin HOASO ve SYSSB blceklerinden aldiklari puanlarin dagilimi.

Sosyo-Demografik Ozellikler HOASO Ortanca lstatistik SYSSB Ortanca lstatistik
Cinsiyet

Kadin 71.85+24.14 76 z=-4.028 79.18+9.12 76 z=-0.916
Erkek 55.66+20.38 55 p=0.000* 76.84+3.21 76 p=0.360
Medeni durum

Bekar 68.52+24.40 70 z=-1.000 78.68+9.07 76 z=-0.465
Evli 57.66+10.11 63 p=0.317 78.33+8.84 77 p=0.642
Mezun oldugu okul

Saglik Meslek Lisesi 60.64+30.17 62 z=-1.026 79.78+7.13 78.5 z=-0.766
Anadolu Lisesi 68.99+23.69 70 p=0.305 78.58+9.20 76 p=0.444
Annenin egitim durumu

Tlkokul 67.05+25.24 69 x?=2.379 78.02+9.25 76 x?=2.482
Ortaokul 64.90+24.80 64 p=0.498 78.61+7.87 76 p=0.479
Lise 73.08+19.81 74 79.28+8.62 78

Universite 68.22+28.88 65 80.33+11.30 76

Babanin egitim durumu

flkokul 64.41+25.28 66 76.90+9.33 75.5

Ortaokul 71.57+22.27 75.5 x?=2.361 78.73+9.19 77 x?=7.667
Lise 69.50+22.02 715 p=0.501 78.34+7.74 76 p=0.053
Universite 70.27+27.06 73 82.0849.30 82

Kaldig: yer

Devlet yurdu 68.90+24.43 715 x?=3.338 78.04+8.00 76 x?=1.252
Ozel yurt 76.08+17.20 74 p=0.303 78.29+8.29 76 p=0.741
Ogrenci evi 65.87425.15 68.5 78.68+£10.70 76

Aile ile 66.17+26.14 64 79.87+8.79 76

Sosyal giivence

Var 68,98+24.70 71 z=-0.830 79.56+9.38 77 z=-2.534
Yok 65,86+22.63 69 p=0.406 75.24+6.72 75 p=0.011*
Gelir durumu

Gelir giderden az 70.80+£24.26 71 X?=2.243 76.44+8.18 76 x?=10.481
Gelir gidere denk 68.38+24.03 63.5 p=0.326 79.49+9.23 84.5 p=0.005*
Gelir giderden fazla 60.00+25.39 68 84.62+8.97 76

Sigara kullanma

Evet 62.934+24.78 63 z=-1.965 80.81+10.00 79 z=-1.751
Hayir 70.04+23.94 73 p=0.049* 78.00+8.66 76 p=0.080
Alkol kullanma

Evet 66.40+21.73 66 z=-1.072 79.44+9.62 76 z=-0.660
Hayir 69.44+25.61 71 p=0.284 78.24+8.72 76 p=0.509
Basar1 durumu

2.00-2.50 arasinda - - -

2.51-3.00 arasinda 69.52+22.65 71 z=-0.176 80.38+10.38 78 z=-0.552
3.01 ve tizeri 68.18+24.53 69 p=0.860 78.45+8.87 76 p=0.581
Klinik yeterlilik

Yeterli 60.87+28.08 60 x?=9.041 80.57+9.76 77 x?=13.260
Kismen yeterli 72.83£19.74 72.5 p=0.011* 77.89+8.36 75.5 p=0.001*
Yetersiz 76.50+26.96 82.5 72.12+7.21 715

Klinik de sorun yasama durumu

Evet 69.65+24.57 735 z=-0.592 77.17+10.18 76 z=-1.035
Hayir 67.97+24.25 69 p=0.554 79.10+8.69 76 p=0.301
Meslegini sevme durumu

Evet 68.94+24.76 72 z=-0.907 79.26+8.99 77 z=-1.817
Hayir 65.85+22.25 63 p=0.364 76.25+9.02 75 p=0.069
Mezuniyet sonras1 yapmak istedigi

Hastanede ¢aligmak 70.44+24.47 715 79.07+£9.59 76

Hastane dig1 hemsirelik 70.40+21.89 73 x?=4.800 78.90+8.33 775 x?=4,049
Hemsirelik dist 59.21+25.27 55 p=0.187 75.91+6.92 75 p=0.256
Diger (¢aligmama, yurt dis1 v.s) 63.47+22.74 66 79.35+8.60 76

Genel kendini tammlama

Sakin/ rahat biriyim 61.60+22.48 60.5 x?=19.349 78.92+9.07 76 x?=3.542
Stresli/ gergin biriyim 76.03+23.18 80.5 p=0.000* 78.08+9.06 75 p=0.170
Diger 58.80+29.72 735 81.70+8.98 80.5

HOASO: Hemsirelik  Ogrencileri Igin  Algilanan Olgegi, SYSSB: Sosyal Yeterlik ve Sosyal Sonug Beklentileri Olgegi

z=Mann-Whitney Testi, x>=Kruskal-Wallis Testi. *p<0.05

HOASO ve SYSSB olceginden elde edilen puanlarm
dagilimlar;, Tablo 3’te ayrmntili olarak sunulmustur.

Pearson korelasyon analizi sonuglarina gore, iki 6lgek

arasinda -0.163 degerinde zayif bir negatif iliski gozlem-

lenmigtir, ancak bu iliski p>0.05 anlamlilik diizeyinde

degildir.
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Tablo 3. Ogrencilerin HOASO ve SYSSB dlgeginden aldiklart puan ortalamalarinin dagilimu.

Olgekler Min-Max Ort. Sd

Mesleki bilgi ve beceri eksikliginden kaynaklanan stres 0-12 6.53 3.00
Hastaya bakim verirken yasanan stres 0-32 18.03 7.02
Odevlerden ve is yiikiinden kaynaklanan stres 0-20 13.10 4.64
Ogretim Elemanlari ve hemsirelerden kaynaklanan stres 0-24 14.70 5.75
Ortamdan kaynaklanan stres 0-12 6.97 3.01
Akranlardan ve giinliik yasamdan kaynaklanan stres 0-16 8.99 4.01
Stres Toplam puan 0-116 68.34 24.26
Sosyal Yeterlik 37-65 53.56 6.87
Sosyal Sonug Beklentisi 10-30 25.11 3.29
Sonug¢ toplam 56-95 78.67 9.05

HOASO: Hemsirelik Ogrencileri I¢in Algilanan Stres Olgegi, SYSSB: Sosyal Yeterlik ve Sosyal Sonug Beklentileri Olgegi

TARTISMA

Hemgsirelik dgrencilerinin 6dev ve is ylikiine bagli olarak
yasadiklar1 stres diizeyi, diger Ogrencilere gore daha
yiiksek bulunmustur.?® Ozellikle, hemsirelik 6grencileri
zor ders programlart, riskli girisimler, donem &ddevleri ve
sinavlar nedeniyle ciddi bir stres altindadir.?® Bu ¢alisma,
ogrencilerin algilanan stres diizeylerinin medeni durum,
mezun olunan okul, ebeveynlerin egitim durumu, kalinan
yer, sosyal giivence, gelir durumu, alkol kullanimi, aka-
demik basari, klinikte sorun yasama, meslegi sevme ve
mezuniyet sonrasi hedefler gibi bir¢ok degiskenden

etkilenmedigini gostermistir.

Cinsiyetin algilanan stres diizeyi tizerindeki etkisi bu
caligmada dnemli bir bulgu olarak ortaya ¢ikmustir. Cesit-
li aragtirmalarda, cinsiyet ile algilanan stres diizeyi ara-
sinda farkli sonuglar elde edilmistir. Ornegin, Esigiil ve
Onder (2017) ile Altundag (2011) tarafindan yapilan
caligmalarda, iiniversite 6grencilerinin cinsiyetlerine gore
algiladiklart stres diizeyleri arasinda anlamli bir fark
bulunmamustir.?”28 Ancak, Yerlikaya (2009) ve Altunkol
(2011) tarafindan gerceklestirilen aragtirmalarda, kiz
ogrencilerin stres puanlarinin erkeklerden anlamli dere-
cede yiiksek oldugu belirlenmistir.?3° Tagdelen ve Zay-
bak (2013)’in hemsirelik &grencileri {izerine yaptiklari
caligmada ise, cinsiyet ile algilanan stres puan ortalamala-
r1 arasinda anlamli bir fark tespit edilmemistir.?2 Ote
yandan, Ergin ve Cevik (2017) tarafindan gerceklestirilen
bir arastirmada cinsiyet ile algilanan stres puanlar1 ara-
sinda istatistiksel olarak anlamli bir fark bulunmustur; bu
bulgu, kiz 6grencilerin erkek 6grencilere gore daha fazla
stres yasadigini gostermektedir.'? Singh ve arkadaslarmin
(2013) calismasinda, erkeklerin kaygilarini kiz 6grencile-
re gore daha basit ve az ifade ettikleri belirtilmigtir.3!

Ayrica, Ocak ve Giiler'in (2013) ¢aligmasi, kadinlarin

algilanan stres belirtilerini daha fazla bildirdigini ortaya
koymustur.®> Bu bulgular, cinsiyetin algilanan stres iize-

rindeki etkilerini anlamak agisindan 6nem tasimaktadir.

Bu calismada, sigara igen iiniversite dgrencilerinin algi-
ladiklar1 stres diizeyinin sigara igmeyenlere gore daha
diisiik oldugu bulunmustur. Karaca ve arkadaslariin
(2017) calismasinda ise sigara icen Ogrenciler arasinda
mesleki bilgi ve beceri eksikliginden kaynaklanan stres
alt boyutlarinda yiiksek puanlar elde edilmistir.®® Bu
bulgu, sigaranin strese kars1 etkili bir bag etme mekaniz-
mast olmadigim1 gostermektedir. Ancak, bu veriler dog-
rultusunda sigara tiiketiminin 6grencilere gegici bir rahat-
lama hissi verebilecegi diisiinilmektedir. Ancak sigara
igme ve alkol tiiketimi, etkisiz basa ¢ikma yontemlerin-
den biridir. Bu tiir davraniglarin olumsuz bir yagsam tarzi-
na neden olabilecegi kabul edilmektedir.3* Ogrencilerin
stres diizeylerini yonetmelerine, diizenlemelerine ve
olumlu bas etme stratejilerini gelistirmelerine yardimci
olacak danigmanlik programlari olusturulmalidir. Bu tiir
programlar, 6grencilerin saglikli bag etme mekanizmala-
rim1 gelistirmelerine ve stresle daha etkili bir sekilde basa

¢tkmalarina yardimei olabilir.

Bu calismanimn sonucunda, Klinik olarak kendini yeterli
goren Ogrencilerin algiladiklar stres diizeylerinin kendini
kismen yeterli goren 6grencilere gore daha diisiik oldugu
bulunmustur. Klinik olarak kendini yeterli gérmenin stres
diizeyini diisiirdiigii diisiiniilmektedir. Ogrenciler klinik
ortamda c¢esitli hastalarla ve hastaliklarla karsilasir ve bu
hastalara bakim sunabilmek i¢in ileri diizeyde bilgi ve
becerilere ihtiyag duyarlar. Stresin temel kaynagi, 6gren-
cilerin hastalara bakim verme, mesleki bilgi ve beceriler
konusunda yetersiz hissetmeleri olabilir.3* Bu nedenle,

hemsirelik 6grencilerine saglanan destek ve egitim stresle

88



Ahi Evran Med J. 2025;9(1):82-91

basa ¢ikmalarmi ve giivenle hasta bakimi yapmalarimi

saglamak icin kritik oneme sahiptir.

Daha once yiiriitillen galigmalarin sonuglari; 6grencileri
gereksiz stresten korumak, saglik calisanlart ile is birlikgi
iliskiler kurmalarina yardimci olmak ve ilk klinik uygu-
lamalar1 icin gergekci beklentiler olusturmak amaciyla
hemsirelik egitmenlerinin klinik uygulamanin amaglarini
ve dogasini detayli olarak agiklamalari gerektigini gos-
termigtir.® Bu tiir énlemler, dgrencilerin klinik deneyim-
lerini daha etkili ve olumlu bir sekilde yonetmelerine
yardimci olabilir. Bu ¢aligmada; kendini sakin/rahat
olarak tanimlayan &grencilerin, stresli/gergin olarak
tanimlayan 6grencilere kiyasla algiladiklar stres diizeyle-
rinin daha disik oldugu bulunmustur. Van Kuiken ve
arkadaslar1 (2017) ve Patterson’un (2016) yilinda yapmus
olduklar1 ¢aligmalarin sonucunda; hemsirelik 6grencileri-
nin kendilerini rahat, sakin ve odaklanmig hissetmelerini
saglayan girisimlerin (farkindalik dakikasi, gilincel olay
tartigmasi, duygusal 6zgiirliik teknigi vb.) stresi yonetme-
leri tizerinde olumlu bir etkisinin oldugunu belirlenmistir.
Bu yontemleri kullandiktan sonra ise 6grencilerin uyku
diizenlerinin 1iyilestigi, kendilerini sakin hissettikleri,
daha iyi ruh hali i¢cinde bulunduklari ve stresle daha iyi
basa ¢ikma yetenegi kazandiklar1 belirlenmistir.®>3% Bu
sonug¢ ¢alismamizin sonuglarint desteklemektedir. Hemsi-
relik 6grencileri egitimlerinin daha ilk yillarinda mesleki
yagsamlarinda stresli olaylarla basa ¢ikmada kullanabile-
cekleri olumlu yollar 6grenme ve uygulamay1 saglayabi-
lecek dersler gormektedirler. Hemsirelik 6grencilerinin
yasadiklar1 stresi yonetebilmeleri ve sakin kalabilmeleri
icin olumlu basa ¢ikma tekniklerini kullanmalar1 hem
kendi hem de hizmet sundugu hasta ve yakinlar igin

Onem tagimaktadir.

Bir insanin davraniglarmi etkileyen faktorlerden biri de
sonug beklentileridir. Insanlar, cevresel olaylarla yasadik-
lar1 deneyimler arasindaki iliskileri gdzlemleyerek sonug-
lar hakkinda beklentiler olustururlar. Bu beklentiler,
kiginin ¢evresel etkilerden kurtulmasma ve gelecegi
sekillendirerek hedeflerine ulagmasmna olanak ta-
mir.2141516 Saglikl iligkiler kurma, olumlu sosyal yasanti-
lar saglama ile sosyal 6z yeterlilik arasinda 6nemli bir
iliski bulunmaktadir.’> Hemsirelik bakim 7 giin 24 saat

kesintisiz devam eden bir nitelik gdstermektedir. Bu

nedenle ozellikle hemsirelik 6grencilerinin sosyal yeterli-
lik diizeylerinin yiikseltilmesi ve bu konuda desteklenme-
leri 6nem tasimaktadir. Ogrencilerin sosyal yeterlik dii-
zeylerinin yiiksek olmasi, kendilerine giivenen ve kendi-
lerini yeterli bulan bireyler olduklarini gdstermektedir.
Sosyal yeterlik ve sosyal sonug beklentileri iizerine yapi-
lan bu ¢alismada, sosyal yeterlik diizeyinin yiikseltilmesi
ve bu konuda desteklenmenin &nemi vurgulanmustir.
Ogrencilerin sosyal giivencesinin olmas1, gelir diizeyleri-
nin yiiksek olmasi ve klinikte kendilerini yeterli gormele-
rinin, sosyal yeterlik ve sosyal sonug beklentileri puanla-
rint artirdigt gosterilmistir. Pratik olarak kendini yeterli
goren Ogrenciler, hem hastalara kaliteli bakim sunabile-
cek hem de sosyal yeterlilik diizeylerini yiikseltebilecek-
lerdir. Hemsirelik 6grencilerinin ruh sagliklarmin korun-
masi, akademik ve mesleki zorluklarla basa ¢ikabilmeleri
acisindan da son derece dnemlidir. Bu, 6grencilerin basa-
rilarint ve mesleki yetkinliklerini artirmalarina yardimet
olurken aynmi zamanda saglik hizmetlerinde kaliteli ve
giivenilir bakim sunmalarin1 da saglar. Bunun yani sira
hemsirelik 6grencilerinin klinik stresorlerle basa ¢ikma
deneyimlerinin arastirilmasi, Ogrencilerin baga c¢ikma
stratejilerine iliskin farkindaliklarini artirir. Klinik ortam-
da stresle basa g¢ikma stratejilerini taniyan akademik
otoriteler, 6grencilere etkili basa ¢ikma stratejileri konu-
sunda gerekli egitimi saglayabilir.®” Hemsirelik 6grenci-
lerinin stresle basa ¢ikma becerilerinin artmasi ve yasa-
diklar1 agir yik altinda hastalart maksimum kalitede
tedavi etmeye devam edebilmeleri i¢in dayaniklilik dii-
zeylerini arttirmaya c¢abalamak esastir.® Bu amagla gere-
ken egitim ve danismanlik hizmetleri verilerek psikolojik
saglamlig1 olan meslek adaylarinin yetistirilmesi iizerine

odaklanilabilir.

Algilanan stres diizeyi ile sosyal yeterlik ve sosyal sonug
beklentileri arasinda zayif, negatif yonde bir iliski bu-
lunmustur. Diger bir ifade ile hemsirelik fakiiltesi son
smif Ogrencilerinin algiladiklar1 stres diizeyi arttikga
sosyal yeterlik ve sosyal sonu¢ beklenti diizeylerinin
azaldig1 belirlenmistir. Bu ¢aligmada elde edilen sonug
literatiir ile uyumludur.®®4° Kisa bir siire sonra is yasa-
minda yer alacak olan son sinif hemsirelik 6grencilerinin;
basta hasta/yakinlart ve saglik ekibinde yer alan diger
tiyeler ile etkili iletisim kurabilmeleri, etkili sosyal iligki-

ler gelistirebilmeleri ve rollerini saglikli bigimde sergile-
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yebilmeleri igin sosyal 6z yeterliklerinin gelismis olmasi

gereklidir.
Sonuc ve Oneriler

Arastirma sonuglari, stres diizeyinin kiz &grencilerde
daha yiiksek oldugunu, sigara kullanan 6grencilerde ise
stres diizeyinin diisiik oldugunu gostermektedir. Ayrica,
klinik olarak kendini yeterli hissetme ve sakin bir yapiya
sahip olmanin, stres diizeyini azalttigi belirlenmistir.
Ogrencilerin sosyal giivencelerinin varligi, gelir durumla-
rinin iyi olmasi ve klinik bilgi/uygulamalarda kendilerini
yeterli bulmalari, sosyal yeterlik ve sosyal sonug diizeyle-

rini artirmaktadir.

Elde edilen bulgular, 6grencilerin stres diizeyinin azaltil-
masinda teorik bilgilerin yan1 sira bu bilgilerin uygula-
maya aktarilmasinda kendilerini yeterli hissetmelerinin
onemini vurgulamaktadir. Bu baglamda, teorik derslerin
ardindan uygulamalarin o6ncelikle laboratuvarlarda ya-
pilmasi ve Ogrencilerin uygulamalari dogru bir sekilde
yapabilmeleri i¢in gerekli tekrarlarin saglanmasi onemli-
dir. Laboratuvarlarda, zengin gorsel materyaller, de-
monstrasyonlar, videolar, rol oynama ve simiilasyon gibi
yeni ve teknoloji tabanli egitim tekniklerinin kullanilmasi
onerilmektedir. Bu sayede, ogrencilerin yeterlilikleri
artirilarak klinik uygulamalarda kendilerini daha giivende
hissetmeleri saglanabilir. Arastirma, Ogrencilerin stresle
basa ¢ikmak i¢in sigara kullanimina yoneldigini ortaya
koymustur. Bu nedenle, dgrencilere stresle basa ¢ikmada
etkili yontemler hakkinda bilgilendirme ve rehberlik
yapilmas: Onemlidir. Hemsirelik 6grencilerinin stresle
basa ¢ikma becerilerinin gelistirilmesi, hasta/bireylere
kaliteli tedavi ve bakim verebilmelerini ve dayaniklilik
diizeylerinin artmasini saglayacaktir. Bu amagla 6grenci-
lik doneminde, gereken egitim ve danigmanlik hizmetleri
verilerek, psikolojik saglamligi olan meslek adaylarmin

yetistirilmesi {izerine odaklanilmasi onerilir.
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Hepatit B Yiizey Antijeninin Saptanmasi icin Hizh Tani Testinin Enzime Bagh

Immiinosorbent Testi ve PCR ile Karsilastirilmasi
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oz

Amag: Hepatit B viriis (HBV) enfeksiyonu, dnemli morbidite ve mortalite oranlari ile kiiresel halk sagligi sorunu olmaya devam
etmektedir ve tani i¢in HBs Ag'in tespiti ok onemlidir. Ideal olarak hizli testlerin duyarliiginin yiiksek 6zgiilliigiiniinde kabul
edilebilir yiikseklikte olmasi gerekir, boylelikle yanlig pozitif ve yanlis negatif sonuglarin 6niine gegilebilir. Bu ¢alismanin amaci,
ELISA ve PCR ile dogrulanmis vakalarla hizli tarama testlerinin performansini degerlendirmektir.

Araclar ve Yontem: Prospektif olarak planlanan bu galisma Subat 2024-Mart 2024 tarihleri arasinda Samsun'da tigiincii basamak bir
hastanede gergeklestirilmistir. HBsAg testi i¢in mikrobiyoloji laboratuvarina gesitli kliniklerden gonderilen toplam 160 kan 6rnegi
caligmaya dahil edilmistir. Tiim 6rnekler ELISA ve PCR yontemi ile ¢aligildiktan sonra hizli test ile ¢aligilmustir.

Bulgular: ELISA ile karsilastirildiginda hizli testin 6zgilligi %97.70, duyarliligit %87.20, pozitif prediktif degeri (PPV) %57.82,
negatif prediktif degeri (NPV) %99.530larak saptanmistir. Ayrica HBsAg hizli testi PCR ile karsilastirlldiginda duyarliligi %44.50,
ozgilliigii ise %47.40 olarak belirlenmistir.

Sonug: Calismamiz ile hizh testlerin ELISA ile karsilastirildiginda yiiksek o6zgiillik ve kabul edilebilir duyarliliga sahip oldugu
ancak PCR ile karsilastirildiginda yeterince uyumlu olmadigi sonucuna varilmustir.

Anahtar Kelimeler: HBsAg; hizli test; ELISA; PCR
ABSTRACT

Purpose: Hepatitis B virus (HBV) infection is a global public health problem with significant morbidity and mortality rates and the
detection of HBsAg is a very important test for diagnosis. Ideally, rapid tests should have a high sensitivity and an acceptable level
of specificity, so that false positive and false negative results can be prevented. The objective of this study was to evaluate the per-
formance of rapid screening tests with confirmed cases with ELISA and PCR.

Materials and Methods: This study was conducted as a prospective study in a tertiary hospital in Samsun between February 2024
and March 2024. A total of 160 blood samples sent to the microbiology laboratory for HBsAg testing from various departments were
included in the study. All samples were studied with a rapid test after being studied with ELISA and PCR methods.

Results: Compared to ELISA, the rapid test had a specificity of 97.70%, a sensitivity of 87.20%,a positive predictive value (PPV) of
57.82% and a negative predictive value (NPV) of 99.53%. In addition, when the HBs Ag rapid test was compared with PCR, the
sensitivity was 44.50% and the specificity was 47.40%.

Conclusion: Our study concluded that rapid tests have high specificity and acceptable sensitivity compared to ELISA, but they are
not sufficiently consistent when compared to PCR.

Keywords: ELISA; HBsAg; PCR; rapid test
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INTRODUCTION

Hepatitis B virus (HBV) is an important public health
problem that can cause chronic hepatitis infection, liver
cirrhosis and hepatocellular carcinoma.'? The World
Health Organization (WHO) estimates that chronic HBV
infection affects approximately 350 million people
worldwide and plans to eliminate this infection, which is
a public health problem, by 2030.% If this target is not
achieved, annual global deaths due to HBV are predicted
to increase by 39% from 2015 to 2030.* Laboratory
confirmation of the diagnosis is necessary because it's
impossible to distinguish hepatitis B from other viruses
based on clinical symptoms alone.* Because HBV virus
often causes asymptomatic infections, accurate detection
of viral markers is very important in controlling the
transmission of highly infectious HBV virus.® HBsAg is a
crucial viral antigen that serves as a superior marker for
detecting the Hepatitis B virus.> Several methods are
employed to detect HBsAg, such as enzyme-linked im-
munosorbent assay (ELISA), enzyme immunoassays
(E1A), Nucleic Acid Amplification Test (NAT), polymer-
ase chain reaction (PCR), and immunochromatographic
tests (ICT) in patient samples.® Enzyme-linked immuno-
sorbent assay, EIA, PCR, and NAT methods are expen-
sive and require technical human support, making them
suitable for well-equipped laboratories. In contrast, rapid
kits are cost-effective and can be used in basic laborato-
ries.5 The immunochromatographic method has the ad-
vantage of being quick and can be performed by mini-

mally laboratory technician.

HBsAg rapid test is a rapid screening method used for
qualitatively detecting HBsAg in whole blood samples,
serum, or plasma.” The clinical performance of rapid tests
is currently limited due to their variable sensitivity and
non-quantitative results.® The present study evaluated the
performance of rapid screening tests with already con-
firmed cases with ELISA.

MATERIALS and METHODS

This study was conducted in a tertiary care hospital in
Samsun in compliance with the Declaration of Helsinki
from February 2024 to March 2024. Approval for this
study was obtained from Samsun University Non-

Interventional Research Ethics Committee (dated
28.02.2024 and numbered 2024/5/18).

Serum samples of the microbiology laboratory for
HBsAg testing from various departments were included
in the study.

Sample procedure: One hundred and sixty blood samples
were included in this study; firstly all samples were cen-
trifuged, and serum was separated. The samples were
tested for HBsAg with Elisa then rapid test and PCR. The
sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) of rapid tests were
compared with ELISA and PCR.

Procedure: The HBsAg rapid test device (ABON™ Ab-
bott ABD) is a chromatographic immunoassay that de-
tects HBsAg in blood, plasma, or serum. The working
procedure was carried out as specified in the kits; add 3
drops of serum (approximately 75 plt) into the sample
wells of the test device, wait for 15 minutes for the col-
ored line(s) to appear, and then read the test results visu-
ally without any instrument. The sensitivity and specifici-
ty of these assays were reported (by the manufacturer) as
99.3% (95%Cl:98.39%0-99.68%) and 99.84% (95%
Cl1:99.63%-99.95%), respectively.

The ELISA technique was used for comparative evalua-
tion. HBsAg detection was performed using the Architect
i2000SR immunoassay analyzer (Abbott Laboratories,
North Chicago, USA). The HBsAg Qualitative Il test is a
chemiluminescent microparticle immunoassay (CMIA)
for the qualitative detection of Hepatitis B surface antigen
(HBsAg) in human serum or plasma. The system calcu-
lates the result for the using the ratio of the sample RLU
to the cutoff RLU (S/CO) for each specimen. Results

were interpreted as <1.00 nonreactive and >1.00 reactive.

HBV DNA quantitation was performed using the Abbott
RealTime HBV PCR assay (Wiesbaden, GERMANY)
using nucleic acid amplification or signal amplification
technologies to detect A-H genotypes according to the
manufacturer's instructions. A highly conserved Surface
gene was used to detect these genotypes. The HBV DNA
level detected by this test with 95% probability was 10
IU/mL for a 0.5 mL sample.

93



Performance of hepatitis b surface antigen rapid diagnostic test

Bilgin et al.

Statistical Analysis

Statistical analysis were performed using SPSS v22 for
Windows (IBM, IL, USA). The data for continuous vari-
ables were shown as meantstandard deviation, and cate-
gorical variables were shown with percent differences. To
compare categorical values, the chi-square test was used.
Additionally, to evaluate the sensitivity and specifity of
the HBs Ag rapid test we performed Receiver operating

characteristic (ROC) curve analysis.

Sample size calculation was determined using the
G*Power 3.1.9.7 power analysis program. As a result of
the analysis, it was determined that the total sample size
was at least 134. (Test family: Chi-square test, Stastical
test: Variance: Difference from constant (one sample
case), Type of power analysis: Apriori: Compute required

sample size- given a, power and effect size).

RESULTS

A total of 160 patients aged between 20 and 82 were
included in our study. The average age of these patients
was found to be 57.28+14.72. Of these patients, 65
(40.63%) were female and 95 (59.38%) were male. Blood
samples of these patients were tested for HbsAg using
ELISA and rapid test method. PCR was performed on
129 of the 141 patients whose HBs Ag were positive with
Elisa. The HbsAg results with ELISA and rapid test and
HBV DNA results with PCR are presented in Table 1.
The highest HbsAg positivity rate was detected in the test
performed according to the PCR method. The HbsAg
positivity rate detected by the ELISA method was found
to be statistically higher than the rate detected by the
rapid diagnostic test (p<0.001). Since patients whose
HbsAg test was negative by the ELISA method were not
tested with the PCR method, no comparison could be
made between the two methods. The HbsAg positivity
rate detected by the PCR method was found to be statisti-
cally higher than the rate detected by the rapid diagnostic
test (p<0.001) (Table 1).

We compared rapid antigen tests with ELISA for the
detection of HBsAg from patient serum. The comparison
of rapid tests with ELISA is shown in Table 2.

Table 1. Test results obtained with 3 different methods.

Methods Positive n (%) Negative n (%)

ELISA n=160 141 (88.13) 19 (11.88)
PCR n=129 122 (94.57) 7 (05.43)
Rapid test n=160 117 (73.13) 43 (26.88)

ELISA: Enzyme-Linked ImmunoSorbent Assay, PCR: Polymerase Chain
Reaction

Table 2. Comparison of rapid test with ELISA.

Method ELISA Total
Result  Positiven  Negative n
Rapid test Positive n 117 0 117
Negﬁ“"e 24 19 43
Total 141 19 160

ELISA: Enzyme-Linked ImmunoSorbent Assay

A total of 160 serums were performed with ELISA; 141
were HBsAg positive and 19 were HBSAg negative.
Among the 141 samples with HBsAg seropositivity by
ELISA, 117 showed positive results and 24 (17.02%)
showed negative results by HBsAg rapid test, these are
evaluated as false negative group. In the HbsAg positive
group by ELISA, the HbsAg values ranged from 6 s/co to
7426 s/co. HBs Ag values of 141 positive samples are
shown in Table 3.

Table 3. HBs Ag values of 141 positive samples.

Number of pa- Number of patients

gig’?‘g;gtfg A tients Eloisli;ix\e with negativet;/:itth rapid
1-100 s/co 14 (9.93%) 13 (54.17%)
101-500 s/co 26 (18.44%) 10 (41.67%)
501-1000 s/co 10 (7.1%) 1 (4.16%)
>1000 s/co 91 (64.53%) -

Total 141 (100%) 24 (100%)

Upon examination of the ELISA values of 24 samples
that tested negative with the rapid test, it was found that
only one sample had a value of more than 500 s/co. The
receiver-operating characteristic (ROC) curve analysis
was used to evaluate the performance of the rapid test
(Figurel)
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Figure 1. Receiver operating characteristic curve for HbsAg
rapid test compared with ELISA.

According to the ROC analysis, the cut-off value of
HbsAg positivity obtained according to the rapid test and
the HbsAg test levels obtained according to the ELISA
was determined to be 449.00 s/co. In addition as a result
of ROC analysis, the area under the curve was found to
be 0.981 (95% CIl 0.966-0.997), the sensitivity was
87.20% and the specificity was 97.70%. However, the
negative predictive value (NPV) of the rapid test was
99.53% (95%CI 99.27-99.70), and the positive predictive
value (PPV) was 57.82% (95%Cl 06.81-96.26).

Among the 141 samples with HBsSAg seropositivity by
ELISA, 129 were tested with PCR. PCR and rapid test

results of these patients are shown in Table 4.

Table 4. Comparison of rapid test with PCR.

Method PCR Total
Result Positive n  Negative n
Rapid test ~ Positive n 105 5 110
Negative n 17 2 19
Total 122 7 129

PCR: Polymerase Chain Reaction

PCR was performed on 129 samples with positive Hbs
Ag ELISA test. 122 were detected as positive and 7 as
negative. 17 of 122 positive samples were detected as
negative by rapid test. When these samples were exam-
ined, it was determined that the HBV DNA level of 15 of
them were <100 1U/ml and 2 of them were between 100-
200 1U/ml.

The correlation of HBV DNA level and HBsAg rapid test

was evaluated using ROC analysis.

According to the ROC analysis, the cut-off value of
HbsAg positivity obtained according to the rapid test and

the HBV DNA levels obtained according to the PCR
method was determined to be 21.50 IU/L. In addition, as
a result of ROC analysis, the area under the curve was
found to be 0.418 (95% CI 0.280-0.56), the sensitivity
was 44.50% and the specificity was 47.40% (Figure 2).
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Figure 2. Receiver operating characteristic curve for HbsAg
rapid test compared with PCR.

DISCUSSION

In our study, HBsAg rapid test was compared with ELI-
SA and PCR fort the screening of HBs Ag. Since the
1990s, rapid tests have been available for the detection of
anti-HIV, HBsAg, and anti-HCV.1® The biggest problem
for HBs Ag rapid test is to detect the low levels of the
target antigen that are present in a relatively high propor-
tion of asymptomatic carriers.’* Therefore rapid tests are
particularly required to have a high degree of sensitivity

and acceptable level of specifity to reduce false results.

In this study, when the rapid test was compared with
ELISA the sensitivity of the rapid test was 87.20% and
the specificity was 97.70%. Several previous studies
conducted globally have reported similar findings.'2° Lau
et al. declared that although rapid immunochromato-
graphic testing has several advantages EIA testing is the
standard method for detecting HBsAg and HBe-Ag.:
Similar to our study, Prabha P et al., have reported 83.4%
sensitivity and 100% specificity of rapid screening test.®
Yogendra T et al. reported that sensitivity was 95.12%
and specificity was 99.82%.'* Another study showed
96.8% sensitivity of rapid test kit with a specificity of
99.7% for HBsAg as compared to ELISA and PPV was
calculated to be 98.41% and NPV was 99.56%.%° PPV
refers to the ability of an assay to accurately detect in-

fected individuals among all those who test positive with
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the kit. NPV measures the ability of an assay to accurate-
ly identify non-infected individuals who test negative
with the kit being used.® In our study, the rapid test had a
negative predictive value of 99.53% and a positive pre-
dictive value of 57.82%. Due to the high number of
HBsAg-positive samples in this study, we observed a
higher rate of false negatives which resulted in a lower
positive predictive value (PPV) when compared to other
studies. In our study, 17.02% of HBsAg-positive samples
had negative results in rapid tests, and these false nega-
tives can lead to misdiagnosis and delay in treatment,
which can have serious consequences. According to ROC
analysis, HBsAg positivity may not be detected by the
rapid test if the HBs Ag value is less than 449 s/co with
ELISA. It is important to be aware of the limitations of
rapid tests and to confirm any negative results with fol-
low-up testing to ensure accurate diagnosis and timely

treatment.

Comparisons of the sensitivity and specificity of rapid
tests and quantitative immunoassays to detect HBsAg
have been performed by many researchers, but few com-
parative studies are using the quantitative PCR method as
the gold standard.® In a study conducted by Navvabi et
al., the results of two tests, the HBs-Ag rapid test, and the
ELISA test were compared with the PCR test. The HBs
Ag rapid test showed a sensitivity of 97% and a specifici-
ty of 91%, while the ELISA test showed a sensitivity of
78% and a specificity of 76%.%7 In a study by Mohammad
Hassan Khadem Ansari et al., six commonly used rapid
diagnostic tests were evaluated for their sensitivity and
specificity, compared with PCR methods and they report-
ed that immunochromatographic results must be inter-
preted with caution because samples with low reactivity
in quantitative PCR may show negative HBsAg results.®
In our study, we also compared the rapid test with the
PCR method and the rapid test has a sensitivity of
44.50% and a specificity of 47.40%. While these figures
provide some indication of the test's reliability, they also
suggest that rapid tests may fail to detect of HBsAg in
cases where the HBV DNA level is below 21.50 IU/L.

When we compared the results of ELISA and PCR tests,
we found that out of the 141 sera that were detected
positive by ELISA, 129 were retested with PCR and 7 of

them were negative with PCR. Due to these results, sensi-
tivity and specificity were lower when we compared the
rapid test with PCR.

However, this study had some limitations. Firstly, due to
patients being unreachable or missing hospital appoint-
ments, HBV DNA quantification was not performed on
all patients, resulting in a relatively small sample size.
Secondly, there was a lack of knowledge regarding the

patients' treatments and follow-up.

Conclusion

Our study concluded that rapid tests have high specificity
and acceptable sensitivity compared to ELISA, but are
not compatible enough when compared to PCR. Although
in some situations where large groups of people are being
screened, false positives are often preferred over false
negatives, it is crucial to conduct further studies that can
demonstrate the effectiveness of rapid tests in various
populations and geographic locations. Only by ensuring
the reliability and accuracy of these tests can we use them
confidently to diagnose medical conditions. Rapid tests
are simple and rapid screening methods that offer compa-
rable sensitivity and specificity to the ELISA. But it
should not be forgotten that false negatives can lead to
misdiagnosis and delay in treatment.
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Amac: Bu calismada, konugma ve dil bozuklugu olan ¢ocuk ve ergenlerle saglikli bireylerin sosyodemografik, prenatal ve postnatal
ozellikleri  karsilagtirilarak, konusma ve dil bozukluklar1 igin risk faktorlerinin  belirlenmesi amaclanmaktadir.
Araglar ve Yontem: Caligmada 01.01.2023-31.12.2023 tarihleri arasinda tarafimiza bagvuran, konugsma ve dil bozuklugu tanisi
konulan 3-17 yas arasi olgular ile saglikli kontrollerden olusan 1299 kisilik 6rneklem {izerinde gergeklestirilmistir. Olgu grubunda
76, kontrol grubunda 43 gocuk ve ergen galigmaya dahil edilme kriterlerini kargilamis ve bu katilimcilarin sosyodemografik, prenatal
ve postnatal 6zelliklerini igeren veriler analiz edilmistir.

Bulgular: Sosyodemografik veriler agisindan iki grup arasinda anlamli fark bulunmadi. Prenatal faktorlerden gebelikte demir takvi-
yesi kullanimi olgu grubunda anlamli derecede yiiksek bulundu (p=0.02). Postnatal faktorlerden ise sadece okul 6ncesi egitim alma
siklig1 kontrol grubunda anlamli derecede yiiksek bulundu (p=0.012).

Sonug: Dil ve konugma gelisimi, biyolojik ve gevresel faktorlerden etkilenen ve anne karninda baslayip hayatin ilk yillarda hizla
devam eden bir siiregtir. Bu gelisimi olumsuz etkileyen faktorlerin erken tespiti ve 6nlem alinmasi biiyliik dnem tagimaktadir. Calig-
mamiz, okul ncesi egitimin bu gelisim i¢in 6nemli oldugunu gostermektedir.

Anahtar Kelimeler: dil bozuklugu; konusma bozuklugu; risk faktorleri; okul 6ncesi egitim
ABSTRACT

Purpose: This study aims to identify risk factors for speech and language disorders by comparing the sociodemographic, prenatal,
and postnatal characteristics of children and adolescents with speech and language disorders to those of healthy individuals.
Materials and Methods: Our study was conducted on a sample of 1.299 individuals aged 3-17 years, consisting of cases diagnosed
with speech and language disorders and healthy controls, who applied to our clinic between 1January 2023, and 31 December 2023.
In the case group, 76 children and adolescents, and in the control group, 43 children and adolescents met the inclusion criteria. The
data including the sociodemographic, prenatal, and postnatal characteristics of these participants were analyzed.

Results: There was no significant difference between the two groups in terms of sociodemographic data. Prenatal factors showed a
significantly higher frequency of maternal iron supplementation during pregnancy in the patient group (p=0.02). Postnatal factors
showed a significantly higher frequency of preschool education attendance in the control group (p=0.012).

Conclusion: Language and speech development is a process influenced by biological and environmental factors, starting in the
womb and rapidly continuing during the early years of life. Early detection and intervention of factors that negatively affect this
development are crucial. Our study demonstrates that preschool education is important for this development.

Keywords: language disorders; preschool education; risk factors; speech disorder
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GIRIS

Konusma ve dil, insan deneyiminin merkezinde yer alir;
bilgiler, diisiinceler, duygular ve diger igsel deneyimlerin
algilanmasini ve iletilmesini saglar. Konusma ve dil
becerilerinin kazanimi yasamin ilk yillarindan itibaren
bagslar ve bu beceriler sosyal etkilesimler ve iligkilerde
yer alma yeteneginin temellerini olusturur. Bu becerilerle
cocuk toplumda ve egitim ortaminda bilgi edinme siireg-
lerine aktif katilim saglar.® Bu nedenle bir ¢ocugun sag-
likli ruhsal gelisimi icin bu becerilerin zamaninda kaza-

nilmasi 6nemlidir.

Konugma ve dil bozukluklari, bir ¢cocugun yasina uygun
olarak beklenen konusma ve dil becerilerinin gelismeme-
si olarak tanimlanabilir.>® Konusma ve dil alaninda yasa-
nan sorunlarin tiiriine gore bu bozukluklar gesitli sekiller-
de smiflandirilmakta olup ¢ocukluk ¢aginda en sik kulla-
nilan smiflamalardan biri Mental Bozukluklarin Tanisal
ve Istatistiksel El Kitabi, Besinci Baskida (The Diagnos-
tic and Statistical Manual of Mental Disorders-5 (DSM-
5)) yer alan simiflamadir. Bu bozukluklar DSM 5’te “N6-
rogelisimsel Bozukluklar” kapsaminda degerlendirilmek-
te olup, dili anlamada ve ifade etmede yetersizliklerle
giden durumlar “Dil Bozuklugu”; kisinin yasina, kiiltiirii-
ne ve i¢inde bulundugu gelisim dénemine uygun sesler
¢ikaramamasi ve ses uyumunun bozuk olmasi ile karakte-
rize durumlar “Konugma Sesi Bozuklugu”; kisinin etkili
bir sekilde iletisim kurma kapasitesini engelleyen, ko-
nugmanin istemsiz olarak kesintiye ugradigi durum ise
“Cocukluk Cag1 Akicilik Bozuklugu (Kekemelik)” olarak

tanimlanmaktadir.3

Konugma ve dil bozukluklar1 ¢ocukluk ¢aginda en sik
goriilen ndrogelisimsel psikiyatrik durumlardan biridir.?
Dil bozukluklarinin genel prevelansinin %3-8, konusma
sesi bozuklugunun g¢ocuklarda en az %3 ve kekemeligin-
de gocuklarda %8-11 siklikta oldugu bildirilmektedir.2*%
Konusma ve dil bozukluklar1 erkeklerde kizlara oranla
daha sik gériilmektedir.? Bu bozukluklar kiside yalniz
iletisimi degil, ayn1 zamanda konugma ve dil becerilerine
bagl olan okuma, yazma ve iliskili akademik becerileri
de etkilemekte ve diisiik benlik algisi, sosyal izolasyon ve
duygusal sorunlar gibi olumsuz sonuglara neden olabil-
mektedir.? Yapilan arastirmalar genel olarak tedavi

alindiginda, o6zellikle erken miidahale grubunda olmak

iizere konusma ve dil bozukluklarinin iyi gidisat goster-
digini bildirmektedir.? Bu nedenle bu bozukluklarin erken

tan1 ve tedavisi onem tagimaktadir.

Konugma ve dil bozukluklarinin etiyolojisine iligkin
faktorler tam olarak aydinlatilamamus olmakla birlikte
genetik ve cevresel faktorlerin bir arada rol oynadigina
iligskin kanitlar bulunmaktadir.? Konusma ve dil gelisimi-
ni ¢esitli sosyokiiltiirel, prenatal ve postnatal faktorlerin
olumsuz etkiledigi ve bu bozukluklar agisindan risk
olusturdugu diisiiniilmektedir.®° Sosyodemografik fak-
torler, bireylerin yasadig1 sosyal ve ekonomik g¢evre ile
dogrudan iligkilidir. Ebeveynlerin egitim seviyesi, SOSyo-
ekonomik diizey (SED) in ve kardes sayisinin konugma
ve dil gelisimi ile iliskili oldugu gdsterilmistir.®® Prenatal
dénemde fetusun beyin gelisimini etkileyebilecek olan
bir¢ok etmen ilerleyen yillardaki biligsel sosyal ve dil
alanindaki sorunlarla iliskili olabilmektedir.!t Prenatal
donemde maternal stres diizeyi ve niitrisyonel 6zellikler
konusma ve dil bozuklar1 ve diger noérogelisimsel bozuk-
luklar igin risk olusturabilmektedir.’*"*® Hayatin ilk aylar:
ve yillart beyin gelisiminde 6nemli bir yere sahiptir. Bu
dénemde yaganan sorunlar gocuklarin norogelisimsel
dzelliklerini etkileyebilmektedir.24 Prematiirite, diisiik
dogum agirligi, dogum sirasinda yasanan komplikasyon-
lar, ekran maruziyeti, uyaranin az olmasi gibi postnatal
faktorlerin de konugma ve dil gelisimiyle iligkili olabile-
cegi gosterilmigtir.*>7

Bu caligmada, konusma ve dil bozuklugu tanisi olan
¢ocuk ve ergenlerle saglikli kontrollerin sosyodemogra-
fik, prenatal ve postnatal donem &zelliklerinin kargilasti-
rilmas1 amaglanmaktadir. Boylece konusma ve dile 6zgii
gelisimsel bozukluklar i¢in ayrimlagan olas1 risk faktorle-
rinin belirlenmesi hedeflenmektedir. Risk faktorlerinin
belirlenmesinin, erken tani1 ve miidahale stratejilerinin
geligtirilmesi agisindan kritik bir 6neme sahip oldugu

diisiiniilmektedir.
ARACLAR ve YONTEM

Bu calisma igin Karadeniz Teknik Universitesi Tip Fa-
kiiltesi Bilimsel Arastirmalar Etik Kurulu’ndan onay

alind1 (06/05/2024 tarih ve 20 say1l1).
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Korkmaz ve ark.

Katihmeilar

01.01.2023- 31.12.2023 tarihleri arasinda, Karadeniz
Teknik Universitesi Tip Fakiiltesi Cocuk ve Ergen Ruh
Sagligi ve Hastaliklart polikliniklerine bagvuran, DSM
5’e gore konusma ve dil bozuklugu tanis1 alan 3-17 yas
araliginda 76 cocuk olgu grubu ¢alismaya dahil edilmis-
tir. Otizm Spektrum Bozuklugu tanisi olan ve yasadigi
konusma sorunlari biligsel gelisimde gecikme ile agikla-
nabilecek hastalar ¢aligmaya dahil edilmemistir. Bilinen
diizeltilmemis herhangi gérme ya da isitme kusuru olan
hastalar, yarik damak dudak gibi anatomik bozukluklar:
bulunan ve bu nedenle konusma ve dil bozukluklari
geligen hastalar da calisma disinda tutulmugtur. Olgu
grubundaki hastalara geriye yonelik olarak sistemden
ICD F80.0 (Artikiilasyon bozuklugu), F80.1 (Ekspressif
dil bozuklugu), F80.2 (Reseptif dil bozuklugu), F80.8
(Konusma ve dile ait diger gelisimsel bozukluklar), F80.9
(Gelisimsel konusma ve dil bozukluklari, tanimlanma-
mis) ve F98.5 (Kekemelik) tan1 kodlar taratilarak ulagil-

migtir.

Kontrol grubu i¢in de ayni tarih araliklarinda ICD Z00.4
(Genel psikiyatrik muayene, bagka yerde siniflanmamis)
tan1 koduyla tarafimizca degerlendirilen olgular hasta
grubuyla yas ve cinsiyet agisindan eslestirilerek rastgele
secilmig, DSM 5’e gore psikiyatrik bir tanisit ve kronik
hastalig1 ve gérme ya da isitme kusuru olmayan olgular

dahil edilmigtir.

Geriye yonelik sistem incelemesi i¢in hastane baghekim-
liginden izin alinarak hastalarin dosya numaralarina bilgi
islem aracilig1 ile ulasilmigtir. Bu kapsamda toplam 3-17
yas araligindaki 1299 hastanin verileri geriye doniik
olarak incelenmigtir. Olgularin dosya kayitlar1 incelene-
rek veri formu doldurulmustur. Her iki grupta da eksik

verileri olan olgular ¢alismaya dahil edilmemistir.
Geregler

Arastirmaci tarafindan gelistirilen veri formu araciligiyla
sosyodemografik dzellikler (cocugun cinsiyeti, yasi, anne
babanin egitim durumu, kardes sayisi, SED gibi), prenatal
(gebelikte psikososyal stres faktorii, diisiik tehlikesi gibi)
ve postnatal (dogum agirligi, dogum zamani gibi) dzellik-

lere iligkin veriler kaydedilmistir.

istatistiksel Analiz

SPSS 23.0 kullanilarak istatistiksel analiz yapild.
Arastirma verilerinin istatistiksel degerlendirilmesinde
siirekli degigkenlerin dagilimmin normal dagilima uyup
uymadigi Kolmogorov-Smirnov ve Shapiro-Wilks testle-
riyle degerlendirildi, normal dagilim varsayimlari
saglanmadigindan gruplar arasi karsilagtirmalarda Mann-
Whitney U testi kullanildi. Kategorik nitelikte olan
degiskenlere ait kargilagtirmalarda ise Pearson ki-kare ve
Fisher’in kesin ki-kare testleri kullanildi. Istatistiksel
o6nemlilik p<0.05 olarak kabul edildi.

BULGULAR

Calismamizda dahil edilme kriterlerini karsilayan olgu
grubu olarak 76 ve kontrol grubu olarak 43 kisinin verile-
ri analiz edildi. Olgu grubunda yer alan ¢ocuk ve ergenle-
rin %52’sinde dil bozuklugu, %30’unda kekemelik ve
%17’sinde konusma sesi bozuklugu tespit edildi. Olgu
grubunun yas ortalamasi 66.12 (£33.29) ve kontrol gru-
bunun 65.95 (£16.28) aydi (p=0.18). Olgu grubunun
%73.7’s1 (n=56) erkek, %26.3’4 (n=20) kiz ve kontrol
grubunun %74.4’0 (n=32) erkek, %25.6’s1 (n=11) kizdi
(p=0.93). iki grubun anne ve baba yaslari, anne ve baba
6grenim durumlari, aile yapisi, ekonomik durumu, kardes
sayisi ve evde yasayan kisi sayist karsilagtirildiginda
gruplar arasinda anlamli fark bulunmadi (p>0.05) (Tab-
lol).

Prenatal faktorler degerlendirildiginde iki grup arasinda
gebelikte psikososyal stresorlere maruziyet, diisiik tehli-
kesi, herhangi bir saglik sorunu ve multivitamin ve/veya
folik asit kullanimi arasinda anlamli fark bulunmadi
(p>0.05). Ancak gebelikte demir takviyesi kullanim orant
olgu grubunda anlaml olarak yiiksek bulundu (p=0.02).
Prenatal ozellikler ayrinti bir sekilde Tablo 2’te yer al-

maktadir.

Postnatal o6zellikler degerlendirildiginde ise prematiire
dogum orani, diisiik dogum agirligi orani, dogum sonrasi
kuvdz bakimi, ikter, asfiksi ve mekonyum aspirasyonu
Oykiisli agisindan iki grup arasinda anlamli fark bulun-
madi (p>0.05). Gelisim basamaklarinda ylirime zamani
acisindan iki grup arasinda anlamli fark saptanmazken,

tek kelime kullanmaya baglama yasinin olgu grubunda
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anlamhi olarak yiiksek oldugu bulundu (p=0.001). iki sikligt olgu grubuna goére anlamli derecede yiiksekti
grup arasi ekran siiresi agisindan anlamli fark bulunmadi (p=0.012). Postnatal 6zellikler ayrint1 bir sekilde Tablo
(p>0.05). Kontrol grubunda okul o6ncesi egitim alma 3’te yer almaktadir.

Tablo 1. Katilimcilarin ve ailelerin sosyodemografik 6zellikleri.

Cocugun yasi (ay) 66.12 (+33.29) 65.95 (+16.28) U=1393
p=0.18

Cinsiyet

Erkek 56 (%73.7) 32 (%74.4) X2=0.008"

Kiz 20 (26.3) 11 (%25.6) p=0.93

Annenin yasi (y1l) 34.33 (£5.2) 35.07 (£5.4) U=840'
p=0.70

Babanin yasi (y1l) 37.75 (£5.6) 38.76 (£6.7) uU=790'
p=0.73

Anne égrenim

Tlkokul n(%) 13 (%20.0) 6 (%14.0) X2=3.896"

Ortaokul n(%) 8 (%12.3) 4 (%9.3) p=0.58

Lise n(%) 18 (%27.7) 14 (%32.6)

On lisans n(%) 7 (9%10.8) 6 (%14.0)

Lisans n(%) 19(%29.2) 11 (%25.6)

Yiiksek lisans n(%) 0 (%0.0) 2 (%4.7)

Baba 6grenim

Tlkokul n(%) 13 (%20.3) 6 (%14.0) X2=6.987""

Ortaokul n(%) 8 (%12.5) 6 (%14.0) P=0.20

Lise n(%) 20 (%31.3) 8 (%18.6)

On lisans n(%) 3 (%4.7) 3 (%7)

Lisans n(%) 20 (%31.3) 17 (%39.5)

Yiksek lisans n(%) 0 (%0.0) 0 (%0.0)

Aile yapisi

Cekirdek aile ile n(%) 67 (%88.2) 39 (%90.7) X2=5.364""

Genis aile ile n(%) 3(%3.9) 3 (%7.0) P=0.19

Anne ile n(%) 5 (%06.6) 0 (%0.0)

Baba ile n(%) 0 (%0.0) 0 (%0.0)

Akraba ile n(%) 1(%1.3) 0 (%0.0)

Sosyoekonomik diizey

Diisiik n(%) 14 (%18.4) 4 (%9.3) X2=2.225"

Orta n(%) 51 (%67.1) 34 (%79.1) P=0.32

Yiiksek n(%) 11 (%14.5) 5 (%11.6)

Kardes sayisi 2.18 (+0.9) 2.19 (£0.8) U=1631'
P=0.98

Evde yasayan Kkisi sayisi 4.16 (£1.0) 4.21 (£0.7) U=1540.5'
P=0.58

*Pearson Chi-Square ,"Fisher’in kesin ki-kare testi, ‘Mann-Whitney U testi

Tablo 2. Olgu ve vaka larinin prenatal risk faktdrlerinin dagilimi.

Gebelikte psikososyal stres faktorii 2 (%2.6) 0 (%0.0) X?=1.151""
P=0.53
Disiik tehlikesi 5 (%6.6) 2 (%4.7) X?=0.184"
P=1.00
Gebelikte annede saglik sorunu 8 (%10.5) 0 (9%0.0) X2=4,853
P=0.05
Gebelikte multivitamin/folik asit kullanim1 30 (%39.5) 16 (%37.2) X?=0.059"
P=0.84
Gebelikte demir kullanim1 23 (%30.3) 5 (%11.6) X?=5.300"
P=0.021

“Pearson Chi-Square ,” Fisher’in kesin ki-Kare testi

101



Konusma ve dil bozukluklarinda risk faktérlerinin ortaya konulmasi

Korkmaz ve ark.

Tablo 3. Olgu ve vaka gruplarinin postnatal risk faktdrlerinin dagilimi.

Degiskenler Olgu Kontrol Test degeri
n:76 n:43 P degeri
Prematiire dogum 12 (%15.8) 6 (%13.9) X?=0.005"
P=0.94
Diigiik dogum agirlig 8 (%10.5) 8 (%18.6) X?=1.540"
P=0.21
Asfiksi dykusii 4 (%5.3) 1 (%2.3) X?=0.589""
P=0.65
Mekonyum aspirasyonu dykiisii 1 (%1.3) 0 (%0.0) X?=0.571"
P=1.00
Dogum sonrast kuvoz dykiisii 16 (%21.1) 9 (%20.9) X?=<0.001"
P=0.98
ikter oykiisii 10 (13.2) 7 (%16.3) X?=0.218"
P=0.64
Desteksiz ylirime (ay) 13.36 (£3.95) 12.16 (£2.39) U=1315.5'
P=0.12
Tek kelime kullanimi (ay) 19.46 (£ 4.45) 12.86 (£ 9.04) U=812.5'
P<0.001
Ekran siiresi (dk) 177.78 (+ 102.89) 170.76 (£ 93.13) U=390.5'
P=1.00
Okul 6ncesi egitim 29 (%38.7) 27 (%67.2) X?=6.379"
P=0.012

“Pearson Chi-Square ,”Fisher’in kesin ki-kare testi, 'Mann-Whitney U testi

TARTISMA

Calismamizda konusma ve dil bozuklugu olan g¢ocuk ve
ergenlerin sosyodemografik prenatal ve postnatal 6zellik-
leri saglikli kontrollerle karsilagtirilmigtir. Sosyodemog-
rafik 6zellikler agisindan anlamli bir fark bulunamamustir.
Ancak olgu grubunda erkek cinsiyet kiz cinsiyete gore
daha yiiksekti, kontrol grubunun toplanmasinda cinsiyet
acgisindan esitleme yapilarak toplandigi igin iki grup
arasinda fark bulunmamistir. Prenatal 6zelliklerden demir
kullaniminin olgu grubunda daha fazla, postnatal 6zellik-
lerde ise okul 6ncesi egitime gitme sikliginin saglikli

kontrollerde daha fazla oldugu bulunmustur.

Literatiirdeki c¢aligmalar genel olarak erkek cinsiyetin
konugma ve dil gelisiminde sorunlar igin risk faktorii
oldugu bildirilmektedir.6® Erkeklerin fizyolojik gelisim-
lerinin nispeten daha yavas olmasi ve norolojik hastalik-
lara karst daha duyarli olmalarinin bu duruma neden
olabilecegi diisiiniilmektedir.’ Literatiirle tutarli olarak
olgu grubu popiilasyonumuzda erkek ¢ogunlugu dikkat
cekmektedir. Ozellikle erkek cocuklarin dil ve konusma

gelisimi agisindan takip edilmesi 6nemli goriilmektedir.

Ebeveynler oOzellikle hayatin ilk yillarinda ¢ocuklara
gerekli uyaran ortamini saglayarak gelisimlerini etkiler-
ler.® Ozellikle anneye iliskin 6zelliklerin gocuklarm dil
gelisimiyle ilgili oldugu diisiiniilmektedir.” Calismamizda
iki grup arasinda anne yasi agisindan anlamli bir fark
bulunmamustir. Yasca daha biiyiik olan annelerin ¢ocukla-
rina kars1 daha dzgiivenli ve duyarli olmalar1 ve bunun
sonucunda daha iyi dil uyarimi saglamalari nedeniyle
ileri anne yaginin konusma ve dil bozukluklar1 igin koru-
yucu olabilecegini bildiren goriigler vardir.”® Ancak
calismalar bu konuda farkli sonuglar igermektedir.
Diepeveen ve ark. dil bozuklugu olan ¢ocuklarin annele-
rinin daha geng yasta oldugunu bildirmistir.® Pan ve ark.
ise anne yasmin 2 yagindaki gocuklar dil gelisimiyle
anlamli bir iliskisi olmadigimi bildirmistir.*® Westerlund
ve ark. geng anne yastyla ifade edici kelime bilgisi ara-
sinda pozitif bir iligki oldugunu bildirmis ve bu durumun
daha gen¢ annelerin c¢ocuklartyla gurur duymaya daha
istekli olabilecekleri ve ¢ocuklarinda ilerleme belirtilerini
daha istekleri arayabilecekleriyle iligkili oldugunu &ne
stirmiislerdir. Ayni caligmada cocuklara kitap okuma
diizeyinin dil gelisimini olumlu yonde etkiledigi ve ileri
yas annelerin ¢ocuklarina daha fazla kitap okuduklar1 da

bulunmustur.” Tiim bu bulgular anne yasiyla dil geligimi
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arasindaki iligki ¢ok faktorlii ve karmasik olabilecegini

diistindiirtmektedir.

Ebeveynlerin egitim diizeylerinin de dil gelisimini etkile-
digi disiintilmektedir. Yapilan calismalar genel olarak
anne egitim diizeyi ile dil gelisimi arasinda pozitif bir
iliski oldugunu gosterilmistir.5” Yiiksek egitim diizeyine
sahip annelerin ¢ocuklariyla daha fazla ilgilenecegi ve
onlara daha fazla uyaran saglayacag diisiiniilmektedir.”
Ancak ¢alismamizda gruplar arasinda anne egitim diizeyi
acisindan anlamli bir fark tespit edilmemistir. Calisma-
muzla benzer sekilde Prathanee ve ark. dil gelisimi ile
anne egitimi arasinda anlamli bir iligki bulamamuslar.®
Annenin ¢ocuga verecegi uyaran miktarinin sadece egi-
tim diizeyiyle iliskili olmayabilir. Anne egitim diizeyinin
dil ve konugma geligimi lizerine etkisini daha kapsamli

degerlendiren ¢aligmalara ihtiya¢ oldugu goriilmektedir.

SED c¢ocuklarin potansiyellerini gergeklestirebilmeleri
icin uygun cevresel sartlarin saglanmasinda 6nemli bir
faktor olarak diisiiniilmektedir. Diisiik SED’in toksinlere
daha ¢ok maruz kalma, yeterli sekilde beslenememe, tibbi
bakim almadaki yetersizlikler, ebeveyn c¢ocuk iletisimin-
de ortaya ¢ikan sorunlar (ebeveynlerin stres diizeyi ¢o-
cuklarma daha az sosyal ve biligsel uyaran vermelerine
neden olabilir), anne egitim diizeyi ve ¢ocuga yonelik
konusma miktarinin az olmasi gibi sebeplerden dolay:
konusma ve dil gelisiminde geriliklerle iliskili olabilecegi
dne siiriilmiistiir.° Ancak ¢aliymammzda iki grup arasinda
SED agisindan anlamli bir fark bulunmamugtir. Calisma-
miuzla benzer sekilde Prathanee ve ark. SED ve dil gelisi-
mi arasmnda anlaml bir iliski tespit edememislerdir.®
Calismamizda ailelerin SED’lerine iliskin veriler bize
basvurduklar: tarihlerde alinnustir. Orneklemimizin yas
ortalamalar1 olgu grubu i¢in 66.12 (+33.29) ve kontrol
grubu i¢in 65.95 (£16.28) aydi. Ailelerin mevcut SED’i
¢ocugun dil gelisiminde 6nemli bir yeri olan bebeklik ve
erken ¢ocukluk dénemindeki SED’i yansitmayabilir. Bu

durum fark tespit edilmemesine neden olmus olabilir.

Cocuk sayisinin fazla olmasinin annenin ¢ocukla birebir
etkilesimini azaltabilecek olasi nedeniyle dil ve konugma
gelisimini olumsuz etkileyecegi diisiiniilmektedir.? Ozel-
likle ilk cocuklarm dil gelisimi agisindan daha fazla
uyaran almalarindan dolay: ilk ¢ocuk olmanin dil ve

konugsma bozukluklar1 agisindan koruyucu oldugu o6ne

siirilmiistiir.”® Caligmamizda kardes sayis1 agisindan
gruplar arast anlamli bir fark bulunmamustir. Katilimcila-
rin kagmer gocuk olduklari ¢alismamiz verileri iginde
bulunmamaktadir. Kardes sayisindan ziyade kaginci
¢ocuk olduklar1 dil gelisiminde daha etkili bir faktor
olabilir.

Gebelikteki stres annede hipolamohipofizer aks1 etkileye-
rek stres hormonlarmin salinmasina neden olur. Bu hor-
monlar plasenta aracilig1 ile fetusa gecerek fetusun beyin
gelisimini etkileyebilir. Gebelikte strese maruz kalan
annelerin c¢ocuklarinda ilerleyen yillarda ndrogelisimsel
sorunlarm  gozlendigi gosterilmigtir.**  Caligmamizda
annenin gebelikte psikososyal stres faktorii varligi ve
diisiik riski (annede olusturacak stres iizerinden etki
edebilir) agisindan gruplar arast anlamli fark bulunama-
mustir. Caligmamizda yer alan gebelik doneminde stresor
olay varhigna iliskin veriler sozel olarak alinmis olup
annelerin s6z konusu stresor yasam olaylarindaki stres
diizeylerinin derecelendirilmesi i¢in standardize bir 6l-
¢lim aract kullanilmamistir. Gebelikte stres diizeyini
kortizol diizeyi gibi daha objektif verilerle degerlendiren

calismalarla daha gilivenilir sonuglar elde edilebilir.

Gebelikte annenin yeterli beslenmesi gerekli mineral ve
vitaminleri almasi sadece gebeligin saglikli siirmesi igin

de fetusun beyin gelisimi iginde &nemlidir.!?

Diinya
Saglik Orgiitii gebelikte folik asit ve demir destegini
onermektedir.?’ Folat, niikleik asit sentezi ve DNA meti-
lasyon siireglerinden sorumlu tek karbon metabolizma-
sinda Onemli bir yardimcr faktordiir ve yetersiz folat
alimi, noral tiip defektleri gibi fetal beyin gelisimindeki
anormalliklerle iligkilidir.?* Gebelikte folik asit takviyesi-
nin ¢ocuklarin dil gelisiminde olumlu etki ettigini goste-
ren ¢aligmalar bulunmasina ragmen fazla folik asit kulla-
niminin dil gelisimini olumsuz etkileyebilecegi de bildi-
rilmistir.*1® Caligmamzda gebelikte folik asit kullanimm
varligi sorulmus olup, miktart degerlendirilmemistir.
Anne folik asit diizeyi ve takviye miktarini da degerlendi-
ren ¢alismalarla bu konu da daha giivenilir bilgiler edini-
lebilir. Hamilelik sirasinda, fetal plasenta iinitesinin
ihtiyaglarin1 kargilamak igin demire olan talep artar. Bu
nedenle gebelere demir takviyesi Onerilir. Demir bebegin
beyin gelisimi ve biligsel islevleri i¢in ¢ok 6nemlidir ve

serebellumda miyelinizasyon, hipokampiis gelisimi ve
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ndrotransmitter sentezi gibi siireglerde kritik bir rol oy-
nar.?? Noérogelisimsel sorunlarin annedeki demir eksikli-
giyle iliskili oldugunu gosteren yaymlar mevcuttur.?
Caligmamizda demir kullanimi olgu grubunda daha yiik-
sek olarak bulunmustur. Annelerin takviye Oncesi kan
demir diizeylerini ve aldiklari demir takviyesi miktarlari-
ni bilmememiz bulgularimizi yorumlamamizi zorlastir-
maktadir. Demir diizeylerinin degerlendirildigi gelecek
caligmalar daha giivenilir bilgilerin edinilmesini saglaya-

caktir.

Postnatal faktorlerden dogum ve dogum sonrasi dzellikle-
ri degerlendiren ¢aligmalar ¢eligkili sonuglar igermekte-
dir. Prathanee ve ark. diisiik dogum agirhgmin dil geligi-
minde en 6nemli prediktorlerinden biri oldugunu bildir-
mislerdir.? Stanton-Chapman ve ark. diisiik dogum agirli-
ginm dil gelisimini olumsuz etkiledigini, gestasyonel yas
ile dil becerileri arasinda anlamli bir iligki olmadigini
bildirmistir.'7 Toblin ve ark. ise dil boz ile diisiik dogum
agirh@ dogumun siiresi, dogum ve dogum komplikas-
yonlar arasinda anlaml bir iliski tespit edememislerdir.?*
Bir bagka c¢aligmada ise perinatal ve neonatal 6zelliklerin
dil bozuklugu icin tek tek risk faktdrii olmadiklarini
ancak kiimiilatif etkiyle risk faktorii olabilecekleri bildi-
rilmistir.® Diepeveen ve ark. ise perinatal faktdrlerden 5.
dakikadaki APGAR skoru disinda diger ozelliklerin dil
bozuklugu ile iligkili olmadigini bulmustur. APGAR
skoru beyin olgunlagsmamishigmin veya bozuklugunun
gostergelerinden biri olabilecegini bu nedenle ilerleyen
zamanlarda goriilen gelisimsel bozukluklar i¢in bir pre-
diktor kullanilmasiyla ilgili ¢aligmalarin yapilabilecegini
oner siirmiiglerdir.!® Caligmamizda APGAR skoru deger-
lendirilmemistir. Prematiire dogum, diisiik dogum agirli-
&1, asfiksi, mekonyum aspirasyonu, dogum sonrasi kuvoz
Oykiisi ve ikter Oykiisli agisindan ise iki grup arasinda
anlamli fark bulunamamistir. Dogum sirasinda gergekle-
sen olumsuz olaylarin ¢ocugun genel bilissel gelisimini
olumsuz yénde etkiledigi bildirilmektedir.?* Ingiltere'de
yapilan genis kapsamli bir epidemiyolojik ¢alismada, 7
yagindaki 11.889 cocukta prenatal ve postnatal donemde
yasanan komplikasyonlarla (diisik dogum agilig:
(DDA), muhtemel hipoksi-iskemik komplikasyonlar ve
kronik hipoksi) mevcut néropsikolojik islevselligin (aka-
demik basar1 becerileri, sozel-kavramsal yetenekler ve

algisal-motor  yetenekler) iligkisi degerlendirilmistir.

Yapilan degerlendirmede, ii¢ komplikasyon tiiriiniin de
cesitli karistiricilar kontrol edildikten sonra daha diisiik
noropsikolojik performansla anlamli bir sekilde iligkili
oldugu ve DDA'nin n6ropsikolojik performansla en giiglii
iliskiye sahip oldugu bulunmustur.?® Bilissel gelisim
geriliklerinde konusma ve dil becerilerinin de etkilendigi
bilinmektedir.** Konusma ve dil bozuklugu tanis1 biligsel
geligimdeki gerilikte dahil konusma ve dildeki sorunlarin
baska durumlarla agiklanamadigi durumlarda konulmak-
tadir.®> Dogum sirasinda yaganan sorunlar sebebiyle ko-
nusma ve dil sorunu yasayan her ¢ocuk konusma ve dil
bozuklugu tanist almayabilir. Bu nedenle arastirmamizda
bdyle bir iligki tespit edilmemis olabilir. Konugma ve dil
bozukluklarinin spesifik degerlendirildigi daha fazla ve
genis orneklemde yapilan ¢alismalar bu konuya aydinlik

getirebilir.

Dil ve konusma bozuklugunun erken belirtilerinden biri
ilk kelime kullanim zamanmimn gecikmesidir.? Calisma-
mizda da ilk kelime kullanim zamaninin olgu grubunda
anlamli derecede ge¢ oldugu bulunmustur. Desteksiz
yiriime zamaninda ise iki grup arasinda fark bulunma-
mustir. Desteksiz yiiriimenin gecikmesi genel olarak
bilissel gelisim gecikmesinde ortaya ¢ikan bir durumdur.
Bu cocuklarla yukarida da bahsedildigi gibi ayn1 zaman-
da konugma ve dil becerileri de yagindan geri olabilmek-
tedir.* Olgu grubuna bilissel gelisim geriligine bagh
konusma ve dil sorunu oldugu diisiiniilen grubun dahil
edilmemesi iki grup arasinda anlamli fark olmamasini

aciklayabilir.

Ekran medyasmin biligsel etkileri hem olumlu hem de
olumsuz olabilir. Ekranlar egitim ve 6grenmeyi destekle-
yebilir, ancak uzun siire ekran baginda kalmak ve ¢oklu
gorevler yapmak, yonetici islevlerde bozulmalara ve
diisiikk akademik performansa yol agabilir. Asir1 ekran
kullanimi ayrica obezite, uyku bozukluklar1 ve ruh sagligi
sorunlar1 gibi sosyal ve duygusal gelisim problemlerine
neden olabilir, duygular1 yorumlama yetenegini bozabilir,
agresif davraniglan artirabilir ve genel psikolojik sagligt
olumsuz etkileyebilir. Ekran siiresi ¢ocuklarin bakicila-
riyla olan etkilesimini azaltarak dil gelisimini olumsuz
etkileyebilir; bu etki, birlikte izleme ve konu uygunlugu
gibi faktdrlere baglidir.?® Cocuklarin ekran kullanimlart

ile dil gelisimi arasindaki iliskiyi degerlendiren bir meta
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analizde daha fazla ekran kullaniminin (yani, giin-
de/haftada saat basma diisen) ¢ocuk dil becerileriyle
negatif; daha kaliteli ekran kullaniminin (yani, egitim
programlari ve bakicilarla birlikte izleme) ise pozitif bir
iligkisi oldugu bulunmustur. Ekran kullanimina baglama
yaginin daha ge¢ olmasi, ¢cocuklarda daha giiglii dil bece-
rileriyle de iligkilendirilmistir.?” Calismarmzda ¢ocuklarin
basvuru sirasindaki giinliik ekran siireleri degerlendiril-
mis olup gruplar arasinda anlamli bir fark bulunamamig-
tir. Ekran siirelerinin ayrmtilt (kiminle, ne izleyerek vb)
ve erken ¢ocuklar donemindeki siireye odaklanan sekilde
degerlendiren degerlendirilmemesi ¢alismamizin sonugla-

rinin etkilemis olabilir.

Okul oncesi egitimin ¢ocuklarin biligsel, sosyal, dil ve
o6grenme alanlarint olumlu yonde etkiledigi bildirilmek-
tedir.?® Okul oncesi egitim, gocuklara dil becerilerini
giiclendiren uyarici ortamlar ve etkinlikler sunarak ileti-
sim becerilerini destekler. Bu sayede ¢ocuklar kendilerini
daha iyi ifade edebilir, dzgilivenleri artar ve akademik
bagarilar1 icin saglam bir temel olusturulur.?®3° Okul
oncesi egitime giden ve gitmeyen birinci sinif 6grencile-
rini karsilagtiran bir ¢aligmada dil becerilerinin okul
egitimine gitme Oykiisii olan grupta daha iyi oldugu tespit
edilmistir.3® Benzer grupta yapilan bagka bir ¢aligmada da
okuldncesi egitim alan &grencilerin sdzciik dagarciklart
ve dili anlama ile kullanma becerilerinin, egitim almayan
ogrencilere gore daha yiiksek oldugu ve bu 6grencilerin
ilkdgretime baglamak icin daha hazir olduklar1 gosteril-
mistir.3! Calismamizda da bu bulgularla paralel bigimde
saglikli kontrollerde okul &ncesi egitim almig olma siklig1
konusma ve dil bozuklugu olan gruptan daha yiiksek
bulunmustur. Okul 6ncesi egitim ¢ocuklarm dil ve ko-
nusma becerilerini destekleyici bir etki gosterebilir. Bu
baglamda konugma ve dil alaninda sorunlar yasayan
¢ocuklarin 6zellikle okul dncesi egitime yonlendirilmeleri

faydali olabilir.

Calismamuzin ¢esitli kisithiliklar1 bulunmaktadir. Aras-
tirmamizin drneklem boyutunun kiigiik olmasi, verilerin
katilimcilarin ebeveynlerinden geriye doniik olarak alin-
mast aragtirmamizin kisithliklaridir. Hatirlamada yer alan
biaslar olast sonuglar1 etkileyebilir. Saglik kayitlar {ize-
rinden elde edilen bilgilerle daha giivenilir sonuglar elde

edilebilir. Veriler geriye doniik olarak toplanmus olsa da,

sosyodemografik, prenatal ve postnatal dzelliklerin genis
bir yelpazede ele alinmasi, ¢aligmamizin giiglii yonlerin-
den biridir. Hem biyolojik hem de g¢evresel etmenlerin
birlikte degerlendirildigi bu arastirma, risk faktdrlerinin
erken tespiti ve 6nlenmesi agisindan biiyiik bir potansiye-
le sahiptir. Ozellikle okul 6ncesi egitimin dil gelisimi
tizerindeki etkisini vurgulamasi, erken donemdeki miida-
hale stratejilerine 151k tutmaktadir. Caligmamizda konus-
ma ve dil bozukluklarina iligkin faktérler toplu olarak ele
alinmig; ancak her bir bozuklugun ayri ayri1 degerlendi-
rilmesi yapilmamistir. Her ne kadar konusma bozuklukla-
rinda ortak risk ve etiyolojik faktorler bulunsa da, her bir
bozuklugun kendine o6zgii risk faktdrleri ve etiyolojik
unsurlar1 da mevcuttur.2 Bu nedenle, bu faktdrlerin her
bir dil bozuklugu i¢in ayr1 ayrt incelendigi caligmalar,
daha net ve anlamli sonuclar elde edilmesine katkida

bulunabilir.
Sonug¢

Sonug olarak, ¢alismamizda konusma ve dil bozuklugu
olan ¢ocuk ve ergenlerin sosyodemografik, prenatal ve
postnatal 6zellikleri saglikli kontrollerle karsilastirildi-
ginda bazi1 6nemli bulgular elde edilmistir. Olgu grubunda
erkek cinsiyetin daha yaygin olmasi, prenatal dénemde
demir kullaniminin fazla olmasi ve saglikli kontrollerde
okul oncesi egitime gitme sikliginin daha yiliksek olmasi
dikkat cekicidir. Ancak, anne yasi, ebeveyn egitim diize-
yi, SED ve prenatal stres faktorleri gibi diger degiskenler
acisindan gruplar arasinda anlamli farklar tespit edile-
memistir. Cocuklarda dil ve konusma gelisimi anne kar-
ninda baslayip hayatin ilk yillarinda yogun bir sekilde
devam eden biyolojik degisimlerden ve g¢evresel faktor-
lerden etkilenen bir siirectir. Bu siirecin ¢ok dinamik
olmast, literatiirde ¢ok farkli sonuglarla karsilasmamiza
neden olmaktadir. Bu nedenle, dil ve konusma bozukluk-
lar1 tizerine yapilan ¢aligmalarin artmasiyla konuyu derin-
lemesine anlama kapasitemiz de artacaktir. Ozellikle
erken tan1 ve miidahale stratejilerinin gelistirilmesi i¢in
daha genis Orneklem gruplarinda ve uzun siireli takip
caligmalarmnin yapilmasma ihtiyag duyulmaktadir. Elde
edilen verilerin gelecekteki arastirmalar i¢in Onemli bir
temel olusturacagi ve ¢ocuklarin dil ve konusma gelisim-
lerine yonelik daha etkili yaklagimlarin belirlenmesine

katki saglayacag diisiiniilmektedir.
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Relationship between Preoperative Pulmonary Function Test Parameters and

Postoperative Pulmonary Complications in Laparoscopic Obesity Surgery

Laparoskopik Obezite Cerrahisinde Preoperatif Solunum Fonksiyon Testi

Parametreleri ile Postoperatif Pulmoner Komplikasyonlar Arasindaki iliski

Merve AYIK TURK*

oz

Amag: Laparoskopik obezite cerrahisinde preoperatif spirometrinin degeri tartigmali bir konudur. Calismamizin amaci, preoperatif
solunum fonksiyon testleri (SFT) ile postoperatif pulmoner komplikasyonlar arasindaki iliskiyi aragtirmaktir.

Araclar ve Yontem: Calismaya Izmir'deki bir egitim ve arastirma hastanesinde bariatrik cerrahi oncesinde gogiis hastaliklar
boliimiinde degerlendirilen 73 hasta dahil edildi. Demografik veriler, SFT verileri ve postoperatif pulmoner komplikasyonlar retro-
spektif olarak analiz edildi.

Bulgular: On yedi hastanin (%23.3) preoperatif SFT'sinde anormal pulmoner fonksiyon paterni saptandi ve 7 hastada ise (%9.6)
postoperatif pulmoner komplikasyon izlendi. Yas, cinsiyet, cerrahi siiresi ve anormal pulmoner fonksiyon paternlerinin komplikasy-
on gelisiminde anlaml: faktorler oldugu bulundu (sirasiyla, p=0.026, 0.047, 0.004 ve 0.024). Cok degiskenli analizde, cerrahi siiresi
komplikasyonlarla iliskili bulundu (p=0.009).

Sonug¢: Bu bulgular, preoperatif SFT'de anormal pulmoner fonksiyon paternine sahip hastalarin postoperatif komplikasyon riskinin
artabilecegini gostermektedir. Bu baglamda, bariatrik cerrahide preoperatif SFT degerlendirmesi, 6zellikle komplikasyon riski daha
yiiksek olan hastalar i¢in cerrahi ve postoperatif izleme kararlarini etkileyebilir.

Anahtar Kelimeler: laparoskopik bariatrik cerrah; pulmoner komplikasyonlar; preoperatif; spirometri

ABSTRACT

Purpose: The value of preoperative spirometry in laparoscopic obesity surgery is a subject of debate. The aim of our study is to
investigate the relationship between preoperative pulmonary function tests (PFT) and postoperative pulmonary complications.
Materials and Methods: The study included 73 patients who were evaluated in the pulmonology department before bariatric sur-
gery at a training and research hospital in Izmir, Turkey. Demographic data, pulmonary function, and postoperative complications
were retrospectively analyzed.

Results: Seventeen patients (23.3%) had abnormal preoperative PFT results, while postoperative complications occurred in 7 pa-
tients (9.6%). Age, gender, surgery duration, and abnormal pulmonary function patterns were found to be significant factors in the
development of complications (p=0.026, 0.047, 0.004, and 0.024, respectively). In multivariate analysis, surgery duration was identi-
fied as statistically significant in relation to complications (p=0.009).

Conclusion: These findings suggest that patients with abnormalities in preoperative PFT may have an increased risk of postopera-
tive complications. In this context, preoperative PFT assessment in bariatric surgery could influence surgical and postoperative
monitoring decisions, especially for patients at higher risk of complications.

Keywords: laparoscopic bariatric surgery; preoperative; pulmonary complications; spirometry
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INTRODUCTION

Obesity is a significant public health concern and is
linked to an elevated risk of cardiovascular diseases,
diabetes, and other chronic conditions.! It is estimated
that 600 million people worldwide have a Body Mass
Index (BMI) over 30 kg/m>2 As the global population
increases, it grows by 2.5 people every second, and one
of these 2.5 individuals is projected to be overweight or

obese.?

Extensive research has confirmed the link between obesi-
ty and cardiovascular as well as metabolic diseases.*®
Recently, however, there has been a heightened focus on
the association between obesity and respiratory condi-
tions, with evidence suggesting that obesity can lead to
reduced lung function.®

Bariatric surgery is increasingly being performed, not
only to control obesity but also to manage related comor-
bidities. In this context, bariatric surgery, while crucial in
treatment, may contribute to increased mortality and
morbidity in patients due to associated pulmonary func-
tion loss. The role of preoperative spirometry in laparo-
scopic bariatric surgery remains a subject of debate.
Some studies have indicated that abnormal spirometric
values may correlate with postoperative complications;”8
while others suggest that spirometry findings are linked
to complications predominantly in patients with obstruc-

tive sleep apnea syndrome (OSAS).?

Thus, the preoperative preparation of these patients
should be approached with a multidisciplinary plan to
anticipate potential complications. The goal of our study
is to explore the relationship between respiratory function
tests in preoperative preparation and their role in predict-

ing postoperative mortality and complication risk.
MATERIALS and METHODS
Study Population

Approval for this study was obtained from the Health
Research Ethics Committee of S. B. U. Izmir Bozyaka
Training and Research Hospital (dated 03.04.2024 and
numbered 2024/09). All procedures performed in studies

involving human participants were carried out in accord-

ance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable
ethical standards. This study included consecutive pa-
tients who underwent a preoperative screening program
for bariatric surgery at a training and research hospital in
Izmir, Turkey, between July 2021 and June 2024. Prior to
surgery, all patients scheduled for bariatric surgery were
referred to the pulmonology department. Patients who
underwent a pulmonary function test within 30 days
before surgery were included, whereas those with incom-
plete clinical data or invalid spirometry results were
excluded.

Clinical records were retrospectively reviewed at a single
center, analyzing demographic characteristics such as
age, gender, and BMI; smoking history; chronic diseases;
respiratory symptoms; preoperative pulse oximetry val-
ues, ARISCAT risk score, spirometry results (FEV1,
FVC, and FEV1/FVC); and postoperative complications
and in-hospital mortality.

Height and weight were measured with light clothing and
without shoes. BMI was calculated by dividing weight (in

kilograms) by height (in meters squared).°

Spirometry was conducted for all patients by a certified
spirometry technician in the pulmonology clinic. The
results were interpreted according to the American Tho-
racic Society criteria as follows:** an FEV1/FVC ratio of
less than 70% of the predicted value was classified as an
obstructive pattern. A restrictive pattern was defined as
an FVC of less than 80% of the predicted value with a
normal FEV1/FVC ratio, and a mixed pattern was de-
fined as the combination of both. The impact of spirome-
try abnormalities on the development of postoperative

pulmonary complications was subsequently evaluated.

The ARISCAT Score for postoperative pulmonary com-
plications was calculated using age, preoperative satura-
tion, respiratory infection in the last month, preoperative
anemia (Hgb <10 g/dL), surgical incision, duration of

surgery, and emergency procedure.'?

In our seven cases with complications, major and minor

complications were classified as follows: prolonged

109



Preoperative pulmonary function test and postoperative complications

Ayik Tiirk M.

oxygen requirement (n=2) and post-operative atelectasis
(n=2) were classified as minor complications, while
respiratory failure requiring non-invasive (n=1) or inva-
sive mechanical ventilation (n=2) and cases requiring
intensive care unit admission were defined as major

complications.

All patients were monitored for complications throughout
their hospital stay, upon discharge, and at the postopera-

tive follow-up visit 30 days after surgery.

Statistical Analysis

Statistical analysis was conducted based on variable
scaling using IBM SPSS® Statistics version 23.0 (Chica-
go, IL) and MedCalc version 22.018. G-power analysis
estimated a minimum sample size of 58 with a power of
0.90, a margin of error of 0.10, and an effect size of 0.45
in the G-Power 3.1.9.2. program. The Kolmogorov-
Smirnov test was used to assess the normality of continu-
ous data. Patient characteristics were presented as mean
(SD), median (IQR), or as counts and percentages of the
total. Multiple logistic regression analysis was used to
assess the relationship between factors and the postopera-
tive complications. The relationship between spirometry
variables (%FEV1, FVC, and FEV1/FVC) and complica-
tions was investigated using ROC analysis, with the
optimal cut-off value determined by the Youden index.
Area under the ROC curve (AUC) values for the curves
that were statistically different from the null line were
then compared. A p-value of <0.05 (5%) was considered
significant for a two-tailed comparison (type I error). A
95% confidence interval (Cl) was calculated for all odds

ratios.

RESULTS

A total of 73 patients who underwent bariatric surgery
were analyzed. The mean age of the patients was
42+10.55 years, and the majority were female (n=56,
76.7%). The median duration of surgery for the patients
was 129 [29] minutes. The majority of patients had at
least one comorbid disease (n=54, 74%). In six patients

(8.2%), the accompanying disease was OSAS. In the

evaluation of respiratory function tests, 17 patients
(23.3%) displayed abnormalities in preoperative testing.
Specifically, an obstructive pattern was observed in 5
patients (6.8%), a restrictive pattern in 8 patients (11%),
and a mixed pattern in 4 patients (5.5%). Complications
were noted in 7 patients (9.6%), including 3 (4.1%) clas-
sified as major and 4 (5.5%) as minor. In-hospital mortal-
ity was reported in 2 patients (2.7%).

In univariate analysis, age, gender, duration of surgery,
and the presence of an abnormal respiratory function
pattern (obstructive, restrictive, or mixed) were found to
be associated with complications (p=0.026, 0.047, 0.004,
and 0.024, respectively). The characteristics of the pa-
tients and their association with complications are sum-

marized in Table 1.

The relationship between spirometry parameters and
complications was examined using ROC analysis, yield-
ing AUC (95% CI) values as follows: %FEV1, 0.69
(0.57-0.79); %FVC, 0.70 (0.58-0.80); FEV1/FVC, 0.55
(0.43-0.67); and duration of surgery, 0.83 (0.72-0.91)
(Figure 1).

Figure 1. Comparison of ROC curves on postoperative mortality

Variables identified as statistically significant in univari-
ate analysis were further assessed in multivariate analy-
sis. When examining the relationship between age, dura-
tion of surgery, spirometry, and complications, only the
duration of surgery remained statistically significant in
multivariate analysis (p=0.92, 0.009, and 0.092, respec-
tively) (Table 1).
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Table 1. Characteristics of patients and association with complications by univariate and multivariate analysis.

Characteristic

Univariate analysis

Multivariate analysis

p value HR(CI) p value
Age 42 £10.55 0.026 0.99 (0.90-1.09) 0.93
Gender
Female 56 (76.7) 0.047
Smoking History
Current smoker 33 (45.2) 0.54
Never smoked 28 (38.4)
Former smoker 12 (16.4)
Smoking (pack/year) 7.5[5] 0.94
Comorbidity
Yes 54 (74) 0.59
OSAS 6 (8.2) 0.099
Respiratory Function Test
Normal 56 (76.7) 0.024 6.39 (0.73- 55.36) 0.092
Obstructive 5 (6.8)
Restrictive 8 (11)
Mixed 4 (5.5)
Pulse Oximeter (%) 97 [3] 0.75
ARISCAT Risk Score 311[0] 0.093
FVC (L) 2.99 [1.08] 0.64
FVC (%) 90 [15] 0.076
FEV1 (L) 2.63(0.70) 0.40
FEV1 (%) 88 [17] 0.095
FEV1/FVC 84[7.5] 0.63
Duration of Surgery 129 [29] 0.004 0.94 (0.91-0.98) 0.009
Complication 7(9.6)
Major 34.1)
Minor 4 (5.5)
In-hospital mortality 2(2.7)

*If the data show a normal distribution, they are presented as mean (SD); if not, as median [25-75]. Categorical variables are presented as counts (percentage of

the total).

*OSAS: obstructive sleep apnea syndrome, FVC: forced vital capacity, FEV1: Forced Expiratory Volume in 1 second.

DISCUSSION

This study indicates that abnormalities in pulmonary
function tests (PFT) may be linked to a higher risk of
postoperative complications in morbidly obese patients
undergoing laparoscopic bariatric surgery. Although our
findings weren’t confirmed in multivariate analysis due
to the limited sample size, there is a potential association
between preoperative PFT abnormalities and postopera-

tive complications.

Obesity is closely connected to various respiratory issues,
including effort dyspnea, OSAS, obesity hypoventilation
syndrome, chronic obstructive pulmonary disease
(COPD), asthma, pulmonary embolism, and aspiration
pneumonia.’® These conditions increase the likelihood of
pulmonary complications after surgery, such as atelecta-
sis, pneumonia, and acute respiratory failure.* While
bariatric surgery remains the most effective long-term
treatment for severe obesity, obesity’s link with respirato-
ry diseases can lead to serious complications. Accurately
predicting postoperative pulmonary risks would enable
high-risk patients to receive specialized monitoring and
care. For this reason, it’s essential to identify predictors

of pulmonary complications.

During the era of open bariatric surgery, pulmonary
function tests were valuable in predicting postoperative
complications. Various studies have shown that values
such as FEV1 < 80% and FEV1/FVC < 70% may in-
crease the risk of postoperative complications.®21> How-
ever, the American College of Physicians guidelines do
not recommend the routine use of preoperative spirome-
try.16 Although studies on preoperative spirometry have
yielded varied results, the accessibility of spirometry as a
test and the strong association observed between abnor-
mal spirometry results and pulmonary complications
suggest that spirometry could serve as a predictor for
pulmonary complications. More comprehensive reviews
and meta-analyses are needed to confirm spirometry’s

predictive value.

In open bariatric surgeries, the connection between pre-
operative spirometry and postoperative complications is
more evident, while its necessity in laparoscopic proce-
dures remains uncertain. This study explores this ques-
tion. Although our study population is limited, it provides
indications regarding the potential use of spirometry in
assessing postoperative risk. Moreover, evidence sug-

gests that individuals with abnormal spirometry test
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results have a threefold increased risk of complications
following laparoscopic bariatric surgery.” Knowing that a
patient is at high risk before surgery may influence the
surgeon's choice of procedure (open/laparoscopic) or
decision to extubate the patient and may also serve as a
prompt to extend monitoring time in the intensive care

unit.®

In our study, the postoperative complication rate was
9.6%, which is relatively high compared to other studies
reporting rates between 1.35% and 4.6%.17-1° Of the three
patients with major complications, two required intuba-
tions for respiratory failure, while one was managed with
non-invasive ventilation. In comparison with the litera-
ture, the postoperative complication rate in our study
appears relatively high, which may be attributed to the
small sample size. In a large multicenter study involving
bariatric surgery, no distinction was made between lapa-
roscopic and open surgical techniques, and pneumonia
and respiratory failure were observed in 18.6% of the
cases during the postoperative period®. In another study
investigating laparoscopic surgery, the rate of postopera-
tive pulmonary complications was reported as 5.4%.%
Postoperative pulmonary complication rates vary signifi-
cantly across study populations. Notably, one study re-
ported that postoperative pulmonary complications in
bariatric surgery were associated with a 50-fold increase
in 30-day mortality (OR 47.1; 95% CI, 38.6-57.5;
p<0.0001).22 Therefore, accurately predicting pulmonary
complications in the preoperative period is crucial for
preventing adverse outcomes and reducing both morbidi-
ty and mortality. Given that PFTs are easily accessible
and straightforward to perform, their use in preoperative

evaluation may represent a cost-effective strategy.

Several factors have been identified as being associated
with respiratory failure, including congestive heart fail-
ure, open surgical technique, chronic kidney failure,
gastric bypass, peripheral vascular disease, male gender,
age >50, history of alcohol abuse, chronic lung disease,
diabetes mellitus, and smoking.’® These factors play a
significant role in determining postoperative outcomes
and may contribute to an increased risk of pulmonary
complications, particularly in patients undergoing bari-
atric surgery. Additionally, the duration of surgery was

independently associated with complications in our anal-
ysis. However, while age and impairment in PFT were
found to be statistically significant in univariate analysis
in relation to post-operative pulmonary complications,
this relationship was not detected in multivariate analysis.
Nonetheless, the presence of obstruction, restriction, or
mixed impairment in PFT showed a p-value close to 0.05
in the multivariate analysis. This suggests that if the
sample size is increased, this difference might also reach
statistical significance in multivariate analysis. Therefore,
it is thought that future multicenter studies could more

clearly reveal this difference.

Our study has certain limitations. First, the single-center
and retrospective design was a primary limitation. The
retrospective nature may introduce selection bias and
limit the ability to establish causality. Second, due to the
small sample size, the results cannot be generalized to the
entire population. Additionally, the low number of pul-
monary complications in our study did not allow for
specific subgroup comparisons. To address these limita-
tions, prospective, multicenter studies are needed to
validate our findings and provide more robust evidence.
We hypothesize that increasing the sample size would
more definitively elucidate the relationship between PFT

and post-operative pulmonary complications.

In conclusion, our study highlights the potential role of
preoperative pulmonary function tests in assessing the
risk of postoperative pulmonary complications in patients
undergoing laparoscopic bariatric surgery. Despite the
limited sample size, our findings suggest that abnormal
preoperative spirometry results may be associated with a
higher risk of postoperative complications. The study
underscores the importance of a multidisciplinary ap-
proach in managing patients with respiratory risk factors,
emphasizing that personalized surgical planning and
extended monitoring may help mitigate these risks. Fu-
ture large-scale studies are essential to establish spirome-
try as a routine predictive tool, optimizing patient out-

comes and enhancing safety in bariatric procedures.
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The Psychological Impact of War on Immigrants: Public Health Strategies for

Support

Savasin Gocmenler Uzerindeki Psikolojik Etkisi: Destek i¢cin Halk Saghg Stratejileri

Giilcan DEMIR!

0z

Silahli ¢atisma, buna maruz kalan gd¢menler lizerinde dnemli psikolojik etkiler yaratmaktadir. Bu bireyler, depresyon, anksiyete ve
travma sonrast stres bozuklugu (TSSB) gibi ruhsal saglik sorunlariyla karsilasmakta olup, sosyal izolasyon, ayrimcilik ve dil engel-
leri gibi faktorlerle bu sorunlar daha da kétiilesmektedir. Uzun siireli siddet ve askeri faaliyetler, bu psikolojik sorunlarin riskini daha
da artirmaktadir. Bu calisma, savasin gd¢menler lizerindeki psikolojik etkilerini incelemeyi ve ruh sagligi destegi saglamak igin
etkili stratejiler gelistirmeyi amaglamaktadir. Caligma, travma, ayrimcilik ve sosyal faktorlerin, gogmen niifuslar: arasinda depre-
syon, anksiyete ve TSSB gibi durumlara nasil katkida bulunduguna odaklanmaktadir. Savas miiltecileri arasinda depresyon ve
anksiyete gibi ruhsal saglik sorunlarinin yaygmligin1 degerlendirmek ig¢in mevcut literatiir gézden gegirilmistir. Savas travmasi,
ayrimeilik ve ekonomik zorluklar ile sosyal izolasyon gibi diger katki saglayan faktorler arasindaki iliski incelenerek, daha genis
psikolojik sonuglarin anlagilmasina yonelik bir analiz yapilmistir. Savas travmasi ve ayrimciliga maruz kalmak, anksiyeteyi ve TSSB
gelistirme olasiligini 6nemli 6lgiide artirmaktadir, bu da bir bireyin uzun vadeli islevselligini ciddi sekilde etkileyebilir. Derleme,
ozellikle sosyal ve ekonomik zorluklarla karsilasildiginda, gégmenlerin ruh sagligini desteklemek igin hedeflenmis miidahalelere
duyulan ihtiyac1 vurgulamaktadir. Sosyal destegin, savasin olumsuz psikolojik etkilerini azaltmada etkili oldugu gosterilmistir.
Kiiltiirel uyum, dini inanglar ve finansal giivenlik gibi faktorler, gbgmenlerin ruh saghigini iyilestirmek igin de dnemlidir. Bu alanda
daha fazla arastirma yapilmasi, gogmenlerin savas sonrasi psikolojik ihtiyaclarini karsilamak igin etkili miidahale ve politikalarin
gelistirilmesi gerektigini ortaya koymaktadir.

Anahtar Kelimeler: anksiyete; depresyon; halk saghgi; ruh sagligi; TSSB
ABSTRACT

Armed conflict has significant psychological effects on migrants exposed to it. They often face mental health challenges such as
depression, anxiety, and post-traumatic stress disorder (PTSD), which are worsened by factors like social isolation, discrimination,
and language barriers. Prolonged violence and military activities further increase the risk of these psychological issues. This study
aims to explore the psychological impact of war on migrants and identify effective strategies for providing mental health support. It
focuses on how trauma, discrimination, and social factors contribute to conditions like depression, anxiety, and PTSD among mi-
grant populations. A review of existing literature was conducted to assess the prevalence of mental health issues, such as depression
and anxiety, among war refugees. The relationship between war trauma, discrimination, and other contributing factors like economic
hardship and social isolation was analyzed to better understand the broader psychological consequences. Exposure to war trauma and
discrimination significantly heightens anxiety and the likelihood of developing PTSD, which can severely affect an individual’s
long-term functioning. The review highlights the need for targeted interventions to support migrants' mental health, especially in the
face of social and economic challenges. Social support has been shown to reduce the negative psychological effects of war. Factors
such as cultural adaptation, religious beliefs, and financial stability are also crucial for improving migrants' mental well-being. Fur-
ther research is needed to develop effective interventions and policies that address the mental health needs of migrants in conflict-
affected areas.

Keywords: anxiety; depression; mental health; PTSD; public health
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INTRODUCTION

In recent years, the increasing wars and conflicts around
the world have led to a rapid rise in the number of mig-
rants and refugees. Major conflicts such as the Syrian
civil war, the war in Ukraine, and Israel’s occupation of
Gaza have displaced millions of people and caused a
major humanitarian crisis. Turkey, hosting 3.1 million
Syrian refugees, has become the country with the largest
number of refugees in the World.! Additionally, as a
result of the conflict in Ukraine, the UN Refugee Agency
assistance reached 4.32 million people in 2022 and 2.63
million people in 2023.2 Refugees living in urban areas in
Turkey face many barriers, such as language barriers,
lack of information, stigma, security concerns, and finan-
cial difficulties.® Despite this, studies show that the majo-
rity of refugees do not seek the psychological help they

need.*

The existing literature provides indirect evidence of
large-scale population movements resulting from conf-
licts and crises. For instance, Goniewicz suggests that the
refugee crisis triggered by Russia's aggression against
Ukraine may lead to significant population movements to
Poland and other EU countries, driven by factors inclu-
ding war, famine, and climate change.5> Korkmaz asserts
that, according to the Middle East Council of Churches,
150.000 Christians were forcibly displaced in Iraq
between 1960 and 2000 as a result of war and state-
sponsored persecution.® These data highlight the impact
of war on displaced populations, demonstrating that such
conflicts can result in significant migration patterns.
These references underscore the necessity of comprehen-
sive data to understand migratory movements caused by
armed conflict and to assess the scale of these move-

ments.

The psychological effects of war and trauma are evident
among migrants from areas affected by armed conflict.
Migrants may experience mental health issues, including
anxiety, depression, and post-traumatic stress disorder
(PTSD), as a result of exposure to war trauma and settle-
ment stress. Furthermore, social isolation, discrimination,
and language barriers experienced by immigrants may
also serve to exacerbate existing mental health difficul-

ties.”

The migration process is replete with complex stressors
that can give rise to long-term mental health issues for
refugees and migrants alike.® The trauma associated with
exposure to war violence can lead to persistent mental
and emotional challenges for migrants, further impacting
their well-being. The legal status of migrants is also a
significant determinant of mental health outcomes. Legal
insecurity has been linked to increased stress, anxiety,
depression, and trauma.® Factors such as exposure to
violence, family loss, and long-term stress can precipitate
the development of serious mental health conditions,
including PTSD in individuals who have been affected by
war.1% The mental health of refugee and migrant families
may be compromised by the adversities associated with
war, displacement, and other stressors.!* A number of
studies have demonstrated that experiences related to war
continue to have an impact on the mental health of refu-
gees and internally displaced persons. Moreover, the
transmission of intergenerational trauma within migrant
families represents a crucial area of investigation with
regard to the long-term effects observed at various stages
of the migration process.

This review aims to assess the psychological effects of
war and trauma on migrants from a public health perspec-
tive, focusing on how these experiences affect mental
health, considering variations based on different factors.
It also identifies areas needing further investigation. The
review explores the prevalence, symptoms, and lasting
effects of psychological conditions such as depression,
anxiety, and PTSD, while examining the role of social
support, economic hardship, cultural adaptation, and
environmental factors. Ultimately, the goal is to inform
the development of effective interventions to improve
migrant mental health through evidence-based public

health policies and practices.

Psychological Impacts of War and Trauma

Depression

Individuals who have been exposed to war and other
forms of conflict face numerous stressors, including
violence, prolonged stress, and physical assault. These
experiences often lead to adverse health and mental

health outcomes, particularly anxiety, depression, and

115



The psychological effects of war and trauma on immigrants

Demir G.

trauma-related symptoms.'® Research has shown that the
accumulation of traumatic experiences during migration
is a significant factor contributing to the prevalence of
anxiety and depression among migrants.'? Additionally,
perceived discrimination in the host country is associated
with worse mental health outcomes, including depressive
symptoms.'® Stringent immigration policies and the
stressors linked to the pandemic further increase the
prevalence of depression among certain migrant groups,
such as Latino immigrant parents.!* Social support is also
recognized as an important protective factor, mitigating
the negative effects of accumulated stress on

depression.®

The risk of developing depression and anxiety is also
notably high among individuals exposed to civil war
violence, emphasizing the long-term psychological con-
sequences of conflict. Studies investigating various mig-
rant groups, such as refugees, undocumented migrants,
and internally displaced persons, have provided valuable
insights into the prevalence of depressive symptoms
among war refugees. For instance, Verhiilsdonk et al.
found that traumatic experiences, especially torture,
contribute significantly to the development of depression
among refugees and migrants.'® Similarly, Pordardottir et
al. documented a heightened risk of psychiatric illness
among those who have experienced war and displace-
ment.t” Other studies, such as those by Voglino et al.,
have observed high rates of anxiety and depression
among African immigrants.’® Adhikary et al. found a
strong link between low income and depression among
both non-migrants and return migrants in Nepal.'® Furt-
hermore, Poudel et al. highlighted the increased depressi-
ve and anxiety symptoms among migrant workers during
the pre-movement phase.?’ These findings underscore the
elevated risk of depression in individuals displaced by
conflict and the compounded effects of trauma and mig-

ration stress.

Moreover, depression significantly impacts migrants’
daily lives, adaptation processes, family dynamics, and
overall well-being. It is crucial to understand how depres-
sion affects migrants to create effective interventions. For
instance, Alvarez advocates for trauma-focused, cultu-

rally tailored programs to address the depressive and

anxiety symptoms of Latina immigrant women.?! Sharma
suggests that immigrant mothers are especially prone to
depression due to post-migration adjustment difficulties,
cultural losses, and challenges in finding employment.??
Calzada and Sales observed higher depression rates
among immigrants who arrived in the U.S. at a young
age, highlighting the complexity of the relationship
between migration experiences and mental health.?
Additionally, Metcalf notes that undocumented immig-
rants face significant stress adapting to new communities,
particularly regarding economic, health, and social issues
tied to their legal status.?* Lee also reported that as im-
migrants remain in the host country for longer periods,
they experience higher rates of depressive symptoms
compared to the local population, suggesting a link
between cultural adaptation and mental health

outcomes.?®

Finally, studies on Syrian refugees in Turkey show the
prevalence of mental health issues such as PTSD and
depression. A study of 420 adult Syrians in Ankara revea-
led a PTSD rate of 36.5% and a depression rate of 47.7%.
Female sex, physical illness, and a greater number of
traumatic events were found to predict both PTSD and
depression. PTSD was also predicted by a history of
psychiatric illness, while depression was linked to lower
economic status. Notably, lower economic status predic-

ted depression in men but not in women.?

The occurrence of childhood traumas (e.g., war experi-
ence) has been demonstrated to exert a long-term influ-
ence on mental health, thereby enhancing the probability
of a depression diagnosis.?” Migrant women, especially
during the reproductive period, are at higher risk for
depression, with symptoms being more prevalent during
pregnancy and postpartum.?® Research indicates that
when migrants are satisfied with their resettlement deci-
sions, depression prevalence decreases. For example,
African immigrant women in Canada are particularly
vulnerable to postpartum depression and anxiety, high-

lighting the need for targeted interventions.?

Depression has a profound impact on migrants' daily
lives, adjustment processes, family dynamics, cultural
adaptation, employment status, and social integration. It
is of the utmost importance to gain an understanding of
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the challenges posed by depression in migrants in order
to develop targeted interventions and support mecha-
nisms that address their mental health needs. Further
research and the implementation of adapted interventions
are required in order to enhance the well-being of mi-

grants and facilitate their resilience.

Anxiety

It is well documented that exposure to war and other
forms of conflict is a significant risk factor for the deve-
lopment of anxiety disorders among migrants. It can be
reasonably deduced that these stress factors related to war
may serve to increase the prevalence of anxiety disorders
among migrants. Furthermore, anti-migrant policies have
been linked to increased anxiety in children, precipitating
fears of separation from their parents.®® This indicates
that the socio-political environment and experiences of
discrimination may exacerbate anxiety in migrants, parti-
cularly among children. Pfeiffer underscores the observa-
tion that trauma-related mental disorders, including anxi-
ety, tend to manifest with greater prevalence in communi-
ties that have been affected by war.3t Hinchey et al.
highlight that exposure to war trauma can result in an
increase in anxiety symptoms over time, underscoring the
long-term effects of this situation.®? The results of these
studies indicate that trauma and discrimination-related
stressors are associated with elevated anxiety levels
among migrants. In light of these findings, it is imperati-
ve to gain a deeper understanding of the impact of war
and trauma on anxiety, in order to inform the develop-
ment of effective interventions and support systems that

address the mental health needs of migrants.

The presentation of anxiety disorders in migrants may
vary according to a number of factors, including the
individual's migration experiences, cultural background,
and socio-political context. Acharya et al. discovered that
the advent of the SARS-CoV-2 pandemic precipitated an
increase in anxiety disorders among immigrants aged 25
years and older in South Korea. Such disorders may
present with symptoms including excessive worry, fear,
and restlessness.®® Lindegaard et al. reported high levels
of anxiety among Arabic-speaking immigrants in
Sweden.3* Flores et al. highlighted the existence of a

robust correlation between the accumulation of trauma

related to the migration process and the emergence of
heightened anxiety symptoms among undocumented
Latino immigrants.®® St-Pierre et al. underscored the
prevalence of generalized anxiety and panic disorders
among individuals with an immigrant background who
have been subjected to ethnic discrimination.®® Haro-
Ramos and Rodriguez indicate that Latino day laborers in
the United States exhibit heightened anxiety symptoms as
a consequence of the precarity associated with immigra-
tion policy.%”

The symptoms of anxiety disorders include worry, fear,
restlessness, and physical symptoms. It is of the utmost
importance to comprehend and address these symptoms
in order to facilitate the implementation of suitable inter-
ventions that will bolster the mental well-being of mig-

rant communities.

Anxiety can have a significant impact on migrants' social
cohesion and integration processes, which in turn affects
their lives and well-being. As Weiss posits, the process of
navigating immigration laws can serve to further compli-
cate integration processes, thereby increasing the risk of
social isolation and stigmatization.®® Lemon posits that
discriminatory immigration policies based on structural
racism create barriers to social cohesion by increasing
anxiety and depression in Latino families.*® Gillespie et
al.®® investigated the influence of adverse experiences
during childhood on the mental health of immigrants by
examining the relationship between social adjustment
skills and mental health variables.** To comprehend the
significant influence of anxiety on migrants' social adap-
tation and integration processes, it is essential to establish
suitable support systems that facilitate migrants' adjust-

ment to their new communities.

Post-Traumatic Stress Disorder

PTSD is a common occurrence among migrants, frequ-
ently resulting from traumatic experiences, conflict, and
displacement. It is postulated that war-related traumas
and conflict-induced stress may contribute to the deve-
lopment of PTSD symptoms in migrants. The effects of
war and trauma serve to increase the risk of PTSD in
migrants, thereby underscoring the necessity of addres-

sing mental health concerns and providing support for
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migrants. It has been documented that individuals who
experience forced displacement due to migration frequ-
ently manifest symptoms of PTSD, indicating a signifi-
cant challenge in coping with the traumatic effects of war

and displacement.?®

Fel et al. reported that the presence of children was asso-
ciated with an increased risk of more severe PTSD
among civilians involved in the conflict in Ukraine.*!
Anjum et al. observed that women in Ukraine were more
susceptible to developing PTSD and other mental health
issues in contexts of conflict.*? Amone-P'Olak et al.
demonstrated that traumatic events may precipitate an
exacerbation of PTSD symptoms in war survivors.*?
Tinsae conducted a systematic review and meta-analysis,
which indicated that the prevalence of PTSD is high
among the Ethiopian population who have experienced
the impact of war.** Hussein et al. found that exposure to
war trauma in Baghdad had a detrimental impact on
academic performance among adolescents, increasing the
risk of developing PTSD in this age group.*® Ainamani et
al. reported that women residing in a war zone exhibited
heightened PTSD symptoms as a consequence of exposu-
re to traumatic events.*® Vignaud et al. asserted that
PTSD and major depressive disorder are prevalent among
migrants, indicating a substantial prevalence of PTSD
symptoms in individuals who have experienced trauma

and displacement.*’

The long-term effects of PTSD can have a significant
impact on individuals' mental health, general well-being,
and daily functioning. Crosta et al. identified three pri-
mary predictors of elevated PTSD symptomatology: low
perceived economic stability, high neuroticism, and fear
of contagion. Prolonged untreated PTSD can result in
significant impairments in social and occupational functi-
oning.”® Falasi et al. investigated the long-term psycholo-
gical consequences of the pandemic on healthcare profes-
sionals, underscoring the necessity of comprehending and
addressing these effects.*® Levi and Moss demonstrated
that the prevalence of PTSD and depression remained
elevated five years after the Flint, Michigan water crisis.
This indicates that environmental catastrophes have a
sustained influence on mental health, resulting in the
development of psychiatric disorders.

These studies underscore the significance of the long-
term consequences of PTSD and highlight the imperative
for the development of efficacious strategies for the
identification, assessment, and management of these

posttraumatic effects.

Limitations

It should be noted that this review is subject to several
limitations. First and foremost, the reviewed studies
employed disparate methodological approaches and
utilized varying sample groups, which may restrict the
generalizability of the findings. Moreover, the paucity of
studies concentrating on particular regions and popula-
tions renders a comprehensive evaluation of the psycho-
logical consequences of war and trauma on migrants
challenging. These limitations may result in an incom-
plete understanding of the results and the omission of
pertinent variables. For instance, the considerable hetero-
geneity of migrants from diverse cultural and socioeco-
nomic backgrounds may not have been sufficiently ad-
dressed. Future studies may overcome these limitations
by employing more homogeneous sample groups and
longitudinal research designs. Moreover, an expansion in
the number of studies on migrants from disparate regions
and cultural backgrounds may facilitate the attainment of

more comprehensive and generalizable results.

Conclusion

This review highlights the significant psychological
consequences of war and trauma on migrants, with higher
rates of depression, anxiety, and PTSD observed within
this population. The experiences of violence, displace-
ment, and forced migration contribute to these mental
health challenges, with social support, economic hards-
hip, cultural adaptation, and environmental factors further

influencing the severity of these effects.

To address these challenges, it is crucial for public health
policies to incorporate strategies aimed at supporting
migrants' mental health. Key strategies include increasing
access to mental health services, strengthening social
integration, meeting basic needs, and enhancing social
support systems. Additionally, public health initiatives

must ensure that migrants have increased access to cultu-
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rally appropriate, trauma-informed care and community-

based resources.

It may also be beneficial for future research to explore the
potential role of artificial intelligence and machine lear-
ning in improving the accessibility and effectiveness of
mental health interventions for migrants. These technolo-
gies could be utilized to develop predictive models for
early intervention and improve the personalization of care

for migrant populations.

Future research should focus on specific areas, including
the mental health of migrant children, second-generation
migrants, and the long-term effects of anti-migrant poli-
cies. For example, research could investigate the impact
of different forms of social support on the mental health
of migrant children. Studies examining the challenges
and protective factors for second-generation migrants
could provide insight into their unique mental health
needs. Longitudinal research on the intergenerational
transmission of trauma would also enhance understanding
of the long-term psychological effects of migration on
families, supporting the development of targeted inter-

ventions for both parents and children.

Artificial intelligence-supported tools, including Chat-
GPT 3.5, have been used in the translation, grammatical

correc-tions, and editing process of this study.
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Geg Yasta Tam1 Alan Yaygin Degisken immiin Yetmezlik Olgusu

A Late-Diagnosed Case of Common Variable Immunodeficiency

Coskun DOGAN* Nurhan KASAP?2 Cihan ORCEN?

oz

Yaygin Degisken Immiin Yetmezlik (YDIY) primer immiin yetmezliklerin (PTY) en yaygin formudur. YDIY azalmis serum immii-
noglobulin seviyeleri, azalmig antikor iiretimi veya spesifik antikor iiretiminin olmamasi ve normal veya diisiik B-lenfosit sayimlart
ile karakterizedir. Sik tekrarlayan enfeksiyonlar ve otoimmiinite, gastrointestinal inflamatuar hastalik, karaciger hastaligi, lenfoid
hiperplazi, graniilomatoz hastalik, sitopeniler, ilerleyici akciger hastaligi ve kanser gibi enfeksiydz olmayan komplikasyonlar dahil
olmak tizere genis bir klinik sunum yelpazesine sahiptir. Temel tedavileri antibiyotik profilaksisi ve immiinoglobulin replasman
tedavisidir. Bu olgu sunumunda 62 yasinda; ayrintili immunoloji sorgulamasinda son bes senedir en az alt1 kere tekrarlamig olan biri
yatig gerektiren pnomoni hikayesi, pulmoner tromboemboli Gykiisii ile 10 giin yogun bakim tinitesinde yatigi, lenfoproliferasyonu
olan ve ileri tetkikler sonucunda YDIY tamisi alan bir olgu sunulmustur.

Anahtar Kelimeler: hipogamaglobuliinemi; immiinglobulin eksikligi; immiin sistem hastaliklar1; primer immiinyetmezlik; tekrarla-
yan pnoémoni

ABSTRACT

Common Variable Immunodeficiency (CVID) is the most common form of primary immunodeficiency (PID). CVID is characterized
by decreased serum immunoglobulin levels, decreased or absent antibody production, and normal or low B-lymphocyte counts. It
has a wide variety of clinical presentations, including recurring infections, inflammatory diseases, gastrointestinal diseases, lymp-
hoid hyperplasia, granulomatous diseases, cytopenias, progressive lung diseases, and non-communicable diseases such as cancer.
The main treatments are antibiotic prophylaxis and immunoglobulin replacement therapy. In this case report, a 62-year-old patient
with a medical history of pneumonia that had recurred at least six times in the last five years, one of which required hospitalization, a
history of pulmonary thromboembolism, and a 10-day intensive care unite stay, lymphoproliferation, and a diagnosis of CVID as a
result of further examinations is presented.

Keywords: hypogammaglobulinemia; immunoglobulin deficiency; immune system diseases; primary immunodeficiency; recurrent
pneumonia
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GIRIS

Yaygin Degisken Immiin Yetersizlik (YDIY), Primer
antikor eksikligi ve antikor cevap yoklugu ile karakteri-
zedir. En sik goriilen primer immiin yetersizlik (PIY)
durumudur. Hipogamaglobuliineminin birgok sekonder
nedeni vardir (Tablo 1). YDIY tanist enfeksiyonlara

Tablo 1. Hipogamaglobulinemi nedenleri*.

duyarlilik, otoimmiinite, graniilomat6z hastalik, poliklo-
nal lenfoproliferasyon ve etkilenmis bir aile bireyinin
olmasindan; en az birinin bulunmasi ve serum IgG, IgA
ve/veya IgM distikligii ve diisiik antikor cevabi veya
diisiik B hiicre seviyeleri ve T hiicre eksikliginin olma-

masi ile tan1 konmaktadir.!

ilaclara bagh YDIY

e  Antimalaryal ajanlar
Kaptopril
Karbamazepin
Glukokortikoidler
Fenklofenak
Altin tuzlar
Penisilamin
Fenitoin
Siilfasalazin

. Rituksimab
Genetik defektler (Tek gen)

e Ataksi telenjiektazi

Hiper-IgM sendromlari

X'e bagli agammaglobulinemi
X'e bagli lenfoproliferatif bozukluk (EBV ile iliskili)
X'e bagli SCID
Bazi metabolik bozukluklar
Kromozom Anomalileri

. Kromozom 18q sendromu

. Monozomi 22

e  Trizomi 8

e  Trizomi 21
Enfeksiyon Hastaliklar:

. HIV

e Kizamikeik viriisii ile konjenital enfeksiyon
e  Sitomegaloviriis ile konjenital enfeksiyon
e  Toxoplasma gondii ile konjenital enfeksiyon
e EBV
Malign Hastaliklar

. Kronik lenfositik 16semi

e  Timoma ile immiin yetmezlik
. Hodgkin olmayan lenfoma
L[]

Transkobalamin II eksikligi ve hipogammaglobulinemi

SCID'nin otozomal resesif formlar1 / diger combine immiin yetmezlik formlar

Monoklonal gamopati (Mutipl miyelom, Waldenstrom makroglobulinemisi)

Diger Sistemik Hastaliklar

e  Asiri immiinoglobulin kaybinin neden oldugu immiin yetmezlik (nefroz, ciddi yaniklar, lenfanjiektazi, protein kaybettiren entero-

pati)

YDIY: Yaygin degisken immiin yetmezlik, EBV: Ebstein Bar Viriisii, HIV: Human Immunodeficiency Virus, SCID: Siddetli kombine immiinyetmezlik

*1 Numarali kaynaktan adapte edilmistir

Klinik olarak sadece tekrarlayan enfeksiyonlar ile seyre-
debilecegi gibi (infection-only phenotype), olgularda
otoimmiin, graniilomatdz, gastro-intestinal sistem (GIS)
hastaliklari, lenfoma gibi hematolojik maligniteler, len-
foid hiperplazi, kronik akciger hastaligi da eslik edebil-

mektedir.Z3

Bu yazida tekrarlayan pnomoni ataklari ve miikerrer
hastane yatislart olmasina ragmen ileri yasta tan1 alan, bir

YDIY olgusu literatiir esliginde sunulmustur.

OLGU SUNUMU

Altmus iki yasinda erkek olgu gogiis hastaliklart polikli-
nigine ates, Oksiirlik, balgam ¢ikarma sikayetleri ile bas-
vurdu. Cekilen posterio-anterior (PA) akciger grafisinde
(AG) bilateral alt zonlarda non-homojen opasite izlenen
olgu bilgilendirilmis onam formu alinarak pnémoni 6n
tanisi ile ileri tetkik ve tedavi amaci ile hastaneye yatirildi
(Resim 1). Toraks bilgisayarli tomografide (BT) sag tist
lob posterior, orta lob ve alt lob’da sol alt lob’da konsoli-
de alanlar izlendi (Resim 2). Olgunun anamnezinde sik

tekrarlayan pnomoni nedeni ile ¢ok kez, farkli saglik
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Yaygin degisken immiin yetersizlik

Coskun ve ark.

kurumlarinda hastane yatisi ve tedavi Oykiisii oldugu
(Son 5 yilda 6 kez tekrarlayan pndmoni Sykiisii), bir kez
ampiyem nedeni ile Gogiis Cerrahisi kliniginde operas-
yon Oykiisii oldugu 6grenildi. Olgunun laboratuvar tetkik-
leri tablo 2’de sunulmustur. Gonderilen balgam kiiltii-
rinde Haemophilus influenza iremesi olan olguya intra-

Tablo 2. Olgunun laboratuvar degerleri.

vendz seftriaksontoral klaritromisin tedavisi baglandi.
Tam kan sayiminda dikkat g¢ekici olarak ndtropeni ve
lenfopenisi olan olgunun ¢ok sik enfeksiyon gegirme ve

hastane yatiglarinin olmasindan dolayr immiinoloji ve

alerji hastaliklar1 bilim dalina danisildu.

Parametre Sonug ND Parameter Sonug¢ ND
WBC (10°UI) 29 4.00-10.00 CRP (ug/L) 122.28 0-5
Nétrofil sayis1 (103Ul) 1.87 2.00-7.00 Prokalsitonin (mg/dL) 0.035 <0,5
Notrofil (%) 65.1 40.00-80.00 19G (mg/dIL) 33/37 913-1884
Lenfosit sayis1 (10°Ul) 0.7 0.80-4.00 IgA (mg/dL) 1/3 139-378
Lenfosit (%) 28.2 10.00-50.00 IgM (mg/dL) 13/16 88-322
Hemoglobin (g/dL) 10.3 13-17 19G-1 (mg/L) <9.4 366-1196
Hematokrit (%) 32 40.00-54.00 19G-2 (mg/dL) <39 236-605
Ure (g/dL) 26 16.6-48.5 19G-3 (mg/dL) 5.4 24-282
Kreatinin (mg/dL) 0.6 0.7-1.2 CMV PCR (lu/mL) 790 20-190000
ALT (U/L) 12 0-40 EBV DNA IgG (U/mL) 1.65 Negative
AST (U/L) 7 0-41 EBV DNA IgM (U/mL) 0.004 Negative
LDH (U/L) 141 135-225 Galaktomannan Antijeni 0.163 0.5-15
Sedim. mm/saat 14 0-15

ALT: Alanin aminotransferaz, AST: Aspartat aminotransferaz, CRP: Serum Reaktif Protein, EBV: Ebstein Bar Viriisii, mm: Milimetre, Ig: Immiin globulin,

Sedim: Sedimantasyon, WBC: Lokosit, LDH: Laktat Dehidrogenaz

Ayrintili immiinoloji sorgulamasinda son bes senedir en
az alt1 kere tekrarlamis olan biri yatig gerektiren pnémoni
hikayesi, pulmoner tromboemboli Gykiisii ile 10 giin
yogun bakim iinitesi (YBU) yatis1, lenfoproliferasyonu
olan (hepatosplenomegali, multiple lenfadenopati oykii-
sii) hastanin, 6zge¢misinde bilinen ishal, egzema, abse,
pamuk¢uk, molluscum, otit, siniizit yok. Soy ge¢mis
sorgulamasinda 4. derece akraba evliligi mevcut, ailede
PIY 6ykiisii, kanser oykiisii, kemik iligi transplant dykiisii
yoktu. Fizik muayenesinde splenomegali, hepatomegali,
bilateral servikal, aksiller ve inguinal multiple lenfadeno-
patileri var. Cildi dogal. immiinoloji 6nerisi ile IgG alt
tipleri, CMV PCR, EBV DNA, tiim as1 yanitlari, Galak-
tomannan antijeni, detayli immiin fenotipleme, olasi
lenfoproliferatif hastalik agisindan Pozitron Emisyon
Tomografi (PET-BT) ile hematoloji takibi ve periferik
LAP &rneklenmesi ayrica belirgin hipogamaglobulinemi
nedenli  0.5gr/kg/3 hafta intravenéz immiinoglobulin
(iViG), 4 saatte infiizyon seklinde baslanmasi onerildi.
Bakilan hemogramlarinda belirgin lenfopeni, ndtropeni,
anemi mevcuttu. Kesin tani igin tekrar1 génderilen IgG,
IgA, IgM degerleri hipogamaglobulinemi (IgG: 37 mg/dL
(913-), IgM: 16 mg/dL (88-), IgA: 3 mg/dL (108-) ) yasa
gore bakilan referans degerlerine gore yine belirgin diisiik
geldi (Tablo 1). CMV PCR pozitifligi tespit edildi. De-
tayli lenfosit alt grup analizinde CD3*T, CD4*T ve CD8*

T lenfosit sayilart normal, ancak CD4*/8*T orami ters

donmiistii. Double negatif T hiicreleri normal smirlarday-
di. CD16%56" NK hiicreleri ile CD4*T ve CD8* T hiicre
alt gruplari, CD4*T CD45 RA*/RO* hiicrelerin oranlari
normaldi. CD8*T CD45 RO* T (hafiza CD8* T) hiicreleri
belirgin ylikselmisti, gecirilmis sik enfeksiyonlara bag-
landi. Timustan ilk ¢ikis gdsteren T hiicreleri (Recent
timik hiicre) normal sinirlardaydi. CD19*B hiicreleri
normal sinirlarda ancak alt gruplart olan siif ¢evrimi
yapmis B hiicreleri (CSB) %0 olarak hi¢ gozlemlenmedi
ve smif ¢evrimine ugramamis B hiicreleri (UCSB) %2.6
olarak yasa gore belirgin diisiiktii. Otoimiiniteyi gosteren
otoreaktif B hiicreleri anlamli olarak yiiksekti (Resim 3).
Oykii, klinik ve laboratuvar bulgular1 YDIY tani kriterle-
rini saglayan hastaya immiinoloji tarafindan YDIY tanis
konuldu. Hastaya azitromisin profilaksisi ve rutin IVIG
tedavisi ile immiinoloji poliklinik takibi 6nerildi. YDIY
monogenik bir PIY’dir. Bu hastalarda malignite dahil
birgok komplikasyon gelisme olasilig1 oldugu igin hasta-
larin prognozunu belirleyebilerek, ileri takip ve hedefe
yonelik tedavileri i¢in genetik tani koyabilmek hayati
o6neme sahiptir. Hastadan klinik ekzom sekanslama olarak

genetik analiz istendi, sonug beklenmektedir.

Olguya Hematoloji 6nerisi ile; Periferik yayma, tim batin
Ultrasonografisi (USG), boyun ve yiizeysel doku USG,
Hemoglobin elektroforezi istendi. Batin USG’de hepa-
tosplenomegali raporlanan olgunun periferik yaymada

atipik hiicre izlenmedi. Protein elektroforezi: hipogamag-
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lobulinemi goézlenen hastanin serum protein elektrofore-
zinde M-protein piki gozlenmedi seklinde raporlandi.
Boyun ve yiizeysel doku USG'de her iki servikal zincirde
en bilyiigli 11x6 mm, her iki aksiller bolgede en biiyiigi
10x5 mm, her iki inguinal bdlgede en biiyiigii 19x6mm
multipl lenfadenopatileri (LAP) olan olguda YDIY'e eslik
edebilecek graniilomatdz, otoimmiin, lenfoproliferatif ve
malign hastaliklar agisindan hematoloji, Onerisi ile
PET/CT ¢ekildi, olas1 gastrointestinal sistem maligniteleri
ekarte etmek icin gastroenteroloji Onerisi ile gastroskopi
ve kolonoskopi yapildi sonuglarinda malignite diisiindii-
riicii bulguya rastlanmadi. PET/BT'si bilateral servikal
zincirde, paraaortik, interaortakaval, parakaval alanlarda,
bilateral common iliak, internal ve eksternal iliak lojda,
bilateral inguinal, mediastinal, hiler, supra-infra diyaf-
ragmatik, aksiller ve inguinal alanlarda en biiyligli 12 mm
ve SUDmax: 3.9 olan yaygin lenfadenopatiler seklinde
raporlandi (Resim 4). Sol aksiller LAP eksizyonel biyop-
sisi; Germinal merkez organizasyonu gosteren sekonder
lenfoid folikiiller, malignite diisiindariir bulguya rastlan-

madi seklinde raporlandi.

Olgu YDIY tanisi ile immiinoloji polikliniginden takip
edilmesi planlanarak taburcu edildi. Olgunun 6.ay kont-
rollerinde klinik, radyolojik ve laboratuvar degerlerinde
belirgin diizelme gozlendi. Kontrol AG belirgin regresyon
gozlendi (Resim 5). Kontrol tam kan sayiminda WBC:7,9
10"3/uL, Notrofil: 5,71 10"3/uL, Notrofil %77, Lenfosit:
1,4 10"3/uL, Lenfosit %:18.6, 1g G: 692 mg/dL, IgA: 4
mg/dL, IgM: 42 mg/dL saptandi.

Resim 1. Akciger grafisinde bilateral alt zonlarda non homojen
opasite artigi, sol diyafragma elevasyonu.

Resim 2. Her iki akciger alt loblarda belirgin, i¢ersinde hava
bronkogramlari da izlenen konsolide alanlar.

LENFOSIT ALT GRUPLARI DETAYLI ANALIZI
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Resim 3. Olguya ait detayl lenfosit alt grup analizi raporu
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Yaygin degisken immiin yetersizlik

Coskun ve ark.

Resim 4. PET-BT’de aksiller bolgede, inguinal bolgede ve
batinda lenfadenoptiler (Kirmizi ok ile isaretlenmistir).

Resim 5. Kontrol akciger grafi konsolide alanlarda regresyn.

TARTISMA

Altmig iki yasinda, ates Oksiirik balgam yakinmasi ile
poliklinigimize basvuran, dykiisiinde tekrarlayan pnomo-
ni ve ¢ok kez hastane yatis olan ve ileri incelemeler
sonucu hipogamaglobulinemi ile karakterize edilen bir
primer antikor yetmezligi sendromunu olan YDIY tanist
alan olgu ileri tetkik ve tedavilerde anamnezin 6nemine

dikkat ¢ekilmek igin sunulmustur.

Hipogamaglobulinemiye sebep olan ¢ok fazla neden
oldugu igin ve YDIY tanisi da bir ekartasyon tanisi oldu-
gu icin hastaligin tanist erken ¢ocukluktan yasliliga kadar
her yasta koyulabilmektedir. Olgularin biiyiikk cogunlugu
genellikle 20-40 yas arasinda tani almaktadir. Bizim
olgumuzda oldugu gibi YDIY in ileri yaslarda tan1 almasi
nadir bir durumdur. Resnick ES ve ark? 40 yil boyunca

takip ettikleri 473 YDIY olgusu ile yaptiklari ¢aligmalar-
da tan1 aninda olgularin %28’nin 21 yasimin altinda oldu-
gunu ve ortalama tant yagini 33.5 oldugunu bildirmisler-
dir. Dahl C ve ark* 128 YDIY olgusundan olusan calis-
malarinda >60 yas olgu oranini %25.8 olarak bildirmis-

lerdir.

Hipogamaglobulinemi (IgG ve IgA ve/veya IgM diisiik-
liigli) YDIY tam kriterleri arasindadir. Bunun disinda
zayiflamig as1 yanit1 ve/veya memory B Lenfosit sayisin-
da azalma tanmimlanmig diger kriterlerdir. 1gG serum
seviyelerinin normal araligi farkli yas gruplarinda ve
farkli rk veya etnik kdkene gore de degisiklik gosterir.
YDIY'in kesin tams1 i¢in diisiik IgG diizeyine ek olarak
IgA velveya IgM diizeyinin de diigiik olmasi ve en az 3
hafta arayla tekrarlanan 6lgiimlerde de diisiikliigiin devam
etmesi tani igin onemli bir kriterdir.> Bizim olgumuzda da
literatiir ile uyumlu olarak baslangi¢ ve kontrol IgG, A, M

diisiikliigii mevcuttu.

Klinik olarak YDIY'in prezantasyonu enfeksiyonlarin
siddetinin veya sikliginin arttig1 enfeksiydz tip, immiin
disregiilasyon benzeri semptomlar ile seyreden otoim-
miin-otoenflamatuar hastaliklarin (otoimmiin hemolitik
anemi, otoimmiin trombositopeni, otoimmiin tiroidit ve
inflamatuar bagirsak hastalig1 ) eslik ettigi tip ve maligni-
telerin eslik ettigi tip olarak {i¢ ana smifa ayrilabilir.
Kesin nedeni tam olarak bilinmese de otoimmiin-
graniilomat6z hastalik ve maligniteler de genel popiilas-
yonla karsilastirildiginda YDIY hastalarinda daha yiiksek
prevalansta goriilmektedir.’® Cogu zaman tekrarlayan
enfeksiyonlar sonucu tanit koyulan enfeksiydz tip
YDIY’de antikor iiretimi her zaman bozulmustur. Bu
genellikle B ve T hiicresi fonksiyon bozuklugundan, T
hiicresi fonksiyonunun bozulmasi ve antikor iiretimi igin
yeterli yardimin olmamasindan da kaynaklanabilir. YDIY
olgularinda etken genellikle solunum yollarindaki kapsiil-
lii hiicre dis1 bakterilerdir.”® Yapilan caligmalarda en sik
goriilen enfeksiyonun pnémoni oldugunu bildirilmekte-
dir. Bizim olgumuzun da klinigimize bagvuru durumu ve
daha onceki yatis nedenleri pnémoniydi. Esmaeilzadeh
ve ark® 383 YDIY olgusunda en sik gériilen enfeksiyonun
%36.8 olguda pndémoni oldugunu, Zainaldain ve ark®
tarafindan yapilan sistematik bir incelemede, YDIY'li

olgularmn tigte ikisinden fazlasinin pnémoni ile bagvurdu-

126



Ahi Evran Med J. 2025;9(1):122-127

gunu bildirmislerdir. Olgumuz eslik eden graniilomatdz,
otoimmiin hastalik ve maligniteler agisindan multidispli-
ner olarak degerlendirilmis ve patoloji saptanmamustir.
Balgam kiiltiirinde Haemophilus influenza tiremis ve

pnomoni tedavisi almustir.

Tedavide bugiin i¢in en etkili yontem immiinoglobulin
replasman tedavisidir. Ozellikle tekrarlayan enfeksiyonlar
ve bunlara baglh gelisen komplikasyonlarin 6nlenmesinde
dramatik yanit saglar. Immunoglobulin replasman tedavi-
sinde standart doz 0.4 ila 0.5 g/kg’dir ve diizenli aralik-
larla Ig G diizeyleri kontrol edilir.!* Olgumuzda da 0.5
gr/kg dozunda intravenéz immunoglobulin tedavisi bag-

lanmig ve klinik fayda saglanmistir.

Sonug olarak sik tekrarlayan enfeksiyon nedeni ile bagvu-
ran erigkin yastaki olgularda YDIY’in akilda tutulmasi,
hastaligin sadece tekrarlayan enfeksiyonlarla degil ayni
zamanda eslik edebilecek otoimmiin durumlar ve malig-
nitelerin de olabilecegi goéz oniinde tutulmali, miimkiin
ise olgularm tani, tarama ve tedavi siire¢leri multidisipli-

ner yiriitiilmelidir.
Cikar Beyannamesi

Herhangi bir c¢ikar catismasinin olmadigmi yazarlar

beyan etmektedirler.
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