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Effects of Baicalein on Oxidative Stress and Apoptotic Process in
Formaldehyde-Induced Lung Damage

Baicaleinin Formaldehitle Indiiklenen Akciger Hasarinda Oksidatif Stres ve Apoptotik Siireg
Uzerine Etkileri

© Ebru TASTEKIN?, @ Enis ULUCAM?Z, @ Elvan BAKAR3, ® Menekse KARAHAN4, ® Emine MUT KEGECI?

ITrakya University Faculty of Medicine, Department of Pathology, Edirne, Turkey
2Trakya University Faculty of Medicine, Department of Anatomy, Edirne, Turkey
3Trakya University Faculty of Pharmacy, Department of Basic Pharmaceutical Sciences, Edirne, Turkey
4Kirklareli University Faculty of Medicine, Department of Anatomy, Kirklareli, Turkey

ABSTRACT

Aim: In this study, the effect of baicalein (BAI) on lung damage caused by formaldehyde (FA) is aimed to be examined via immunohistochemistry
and gene expression techniques.

Materials and Methods: Within the scope of the study, 24 male Wistar-Albino rats were provided from experimental animal unit. Animals
were divided into three groups as two experimental and a control group, using the simple randomization method. Control group received saline
intraperitoneally for 14 days, the FA group received 10 mg/kg dose of FA intraperitoneally for 14 days and the FA+BAI group received 10 mg/kg
dose of FA intraperitoneally and 200 mg/kg BAI daily for 14 days. At the end of the experimental process, lung tissue samples of rats were taken
and analyzed in terms of gene expression and immunohistochemistry.

Results: FA group had high degree of histopathologic lung damage, immunochemically low endothelial nitric oxide synthase (NOS) and high
inducible NOS expression. The FA+BAI group had similar findings with the FA group and did not display significant improvement on pathological
findings (p<0.05). Superoxide dismutase and catalase expression levels were significantly increased in the FA+BAI group compared to the FA group
(p<0.05). Compared with the control group, it was determined that Cytochrome-c expression increased in both FA group and FA+BAI group (p<0.05).

Conclusion: As a result, BAl treatment has no positive effects on FA-induced lung tissue damage. FA induces apoptosis in rat lungs via the intrinsic
mitochondrial pathway and BAI has no positive effects on apoptosis at the expression level. However, our study reveals that BAl has an ameliorating
effect on oxidative stress parameters at the expression level.

Keywords: Formaldehyde, lung damage, baicalein, apoptosis, oxidative stress

0z
Amac: Bu calismada, baicaleinin (BAI) formaldehitin (FA) neden oldugu akciger hasari tizerindeki etkisinin immiinohistokimya ve gen ekspresyonu
teknikleri ile incelenmesi amaglanmistir.

Gerec ve Yontem: Calismada deney hayvanlari biriminden temin edilen 24 adet erkek Wistar-Albino sican kullanildi. Hayvanlar, basit randomizasyon
yontemi kullanilarak iki deney ve bir kontrol grubu olmak lzere l¢ gruba ayrildi. Kontrol grubuna 14 giin boyunca intraperitoneal yolla serum
fizyolojik, FA grubuna 14 giin boyunca intraperitoneal yolla 10 mg/kg dozda FA, FA+BAI grubuna intraperitoneal yolla 10 mg/kg dozda FA ve giinliik
200 mg/kg BAI verildi. Deney sonunda toplanan akciger doku érnekleri gen ekspresyonu ve immiinohistokimya icin analiz edildi.

Bulgular: FA grubunda yiiksek derecede histopatolojik akciger hasari, immiinokimyasal olarak diisiik endotelyal nitrik oksit sentaz (NOS) ve yiiksek
indliklenebilir NOS ekspresyonu vardi. FA+BAI grubu FA grubu ile benzer bulgulara sahipti ve patolojik bulgularda anlamh iyilesme saglamadi
(p<0,05). Siiperoksit dismutaz ve katalaz ekspresyon diizeyleri FA+BAI grubunda FA grubuna kiyasla anlamli olarak artmisti (p<0,05). Kontrol grubu
ile karsilastirildiginda, Sitokrom-c ekspresyonunun hem FA grubunda hem de FA+BAI grubunda arttigi tespit edildi (p<0,05).
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Sonuc: Sonuc olarak, BAl tedavisinin FA kaynakli akciger dokusu hasari lizerinde olumlu etkileri yoktur. FA, sican akcigerlerinde intrinsik mitokondriyal
yol tizerinden apoptozu indlkler ve BAI'nin ekspresyon diizeyinde apoptoz tizerinde olumlu bir etkisi yoktur. Ancak, ¢alismamiz BAl'nin ifade
diizeyinde oksidatif stres parametreleri lizerinde iyilestirici bir etkiye sahip oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Formaldehit, akciger hasari, baicalein, apoptosis, oksidatif stress

INTRODUCTION

Formaldehyde (FA) is an aldehyde that dissolves well in water,
colorless, irritating in its pure form and has a pungent odor.
FA is a commonly utilized chemical agent in a multitude of
settings, including anatomy laboratories for the fixation of
cadavers, histology and pathology laboratories for the fixation
of tissues, disinfection processes within the medical field, and
extensively within the food industry as a preservative (E240).
However, due to its inherent properties, FA is classified as an
irritating and poisonous chemical. It can exist in a gaseous
state at room temperature in any environment, which poses a
significant health hazard'.

After an exposure, FA metabolizes to methanol and formic acid
in the liver and erythrocytes. It excretes out of the body via urine
and feces or with the respiratory tract by oxidizing to carbon
dioxide. Numerous studies have shown that exposure to FA
causes various symptoms such as sensory irritation, salivation,
dyspnea, headache, insomnia, convulsions, behavioral disorders,
and abnormal sperm production. The exposure of experimental
animals to FA results in its rapid metabolic incorporation into
DNA, RNA, and proteins**. In experimental animal studies, FA
induces a variety of toxic effects, possibly because of these
macromolecular interactions. In studies conducted for many
years, the toxic effect of FA on different tissues and potential
protective agents has been investigated. Especially the
respiratory tract and lungs are major damaged tissues due to
the first affected area by inhalation*™.

In the literature, numerous studies have shown that increased
oxidative stress and apoptosis are involved in the damage-
inducing mechanism of FA. It causes a decrease in lung epithelial
cell viability and induction of apoptosis. Different mechanisms
have been reported in the mechanism of apoptosis induced by FA,
such as change in the Bax/Bcl-2 expression ratio, mitochondrial
damage, emergence of toxic metabolites, and activation of the
mitochondrial pathway of the apoptosis mechanism. Changes
in the expression of Bel-2 family proteins are generally thought
to induce apoptosis by the intrinsic pathway. In addition, higher
reactive oxygen species levels have been associated with cell
death and pathological conditions caused by oxidative stress,
in which excess ROS oxidizes DNA, lipids, proteins and cellular
macromolecules, causing damage'®'.

Apoptosis involves the activation, expression and regulation of
certain genes'. Tumor suppressor gene p53, Bel-2 family, and
caspase family are among the genes associated with apoptosis.
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The mechanism of apoptosis includes receiving the apoptotic
signal, interaction between molecules and caspase activation,
which leads to a continuous reaction process'®. Apoptosis, a
dynamic process, activates caspases by releasing protein from
mitochondria'. One of these proteins is cytochrome-c (Cyt-c),
which is a component of the electron transport chain'.
Cyt-c is localized between the inner and outer membranes of
mitochondria. The release of Cyt-c from the outer membrane
into the cytosol is the most important event triggering
apoptosis'. The release of Cyt-c into the cytosol activates
caspase. Caspases that play a role in apoptosis are divided into
initiator caspase and effector caspase?’. Activated by Cyt-c,
caspase-9 induces caspase-3. Thus, the caspase cascade begins,
which will end with cell death. P53 is a tumor suppressor protein
that controls the cell cycle, DNA replication and uncontrolled
cell division. In healthy cells, p53 proteins are switched off. It
is activated when cells are exposed to stress and uncontrolled
division. However, when this protein is damaged or mutated,
it cannot perform functions. This causes uncontrolled cell
division and tumorigenesis?'.

Nitric oxide (NO) is a signaling molecule synthesized from
L-arginine by nitric oxide synthase (NOS), which has three
isoforms; endothelial NOS (eNOS), neuronal NOS and inducible
NOS (iNOS). It is synthesized by eNOS and is required for the
normal functions of cells. In the caspase of tissue damage or
stresses, extra NO is produced via iNOS. Due to increased NO
production, an increase occurs in other free radicals such as
peroxynitrite anion and hydroxyl, which are highly active.
NO can also deplete antioxidants and inhibit their protective
effects on organs against oxidative stress?.

Antioxidant enzymes such as superoxide dismutase (SOD),
catalase (CAT), and non-enzymatic markers such as reduced
glutathione (GSH) contribute to the healthy functioning of
physiological processes by providing defense against ROS
species. SOD, glutathione peroxidase (Gpx), and CAT are the
most important antioxidant enzymes in the investigation of
tissue damage caused by oxidative stress, and changes in their
activities are considered as oxidative stress markers. FA triggers
both apoptosis and oxidative stress in cells by reacting with
many molecules. SOD, Gpx and CAT are the most important
antioxidant enzymes in the investigation of tissue damage
caused by oxidative stress, and changes in their activities are
considered as oxidant stress markers in studies conducted with
FAZ3—27-
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Baicalein (BAI) is derived from the roots of the Scutellaria
baicalensis plant. Studies have shown that BAI has anti-
bacterial, anti-virus, anti-allergic, anti-oxidant, and anti-
inflammatory properties. In recent studies, it has been
found out that BAI has anti-cancer activities upon its effect
on various biological processes such as cell proliferation,
metastasis, apoptosis, and autophagy?®-3°.

Our objective was to use this data to find out an answer
to these two questions relevant to the topic. Initially, a link
between the damage caused by FA and the production of
eNOS, iNOS, apoptotic processes, and antioxidant responses in
lung tissues were discovered. Furthermore, we investigated the
influence of BAIl on the lung damage caused by FA.

MATERIALS AND METHODS

Chemicals
BAI (BLDpharm BD6298, China), FA (Tekkim, Turkey).

Animals

A total of 24 male Wistar albino rats (weighing 20-24 g)
were obtained from the Experimental Animals Unit of Trakya,
Faculty of Medicine. Animals were maintained under standard
laboratory conditions (22+1 °C temperature, 55% humidity, 12-
hour light/dark cycle) and fed with standard feed and tap water.
Animals were brought to the laboratory environment 24 hours
before the start of the experiment to ensure their adaptation
to the experimental environment. The Trakya University Animal
Experiments Local Ethics Committee granted approval for this
study (decision no: 2019.03.01, date: 29.03.2019).

Experimental Design

The study was planned to have three groups, including two
experimental and a control group. Each group was formed
with eight rats that were randomly selected.

Control group: Intraperitoneal saline was given daily for 14
days.

FA group: Intraperitoneal FA was administered at a dose of
10 mg/kg diluted 1/10 with saline daily for 14 days. FA + BAI
group: Intraperitoneal FA at a dose of 10 mg/kg diluted 1/10
with saline and BAI at a daily intraperitoneal dose of 200
mg/kg were given daily for 14 days. When subacute studies
were examined in the literature to establish experimental FA
toxicity, it was seen that intraperitoneal administration of FA
was preferred. The doses of both FA and BAI were selected
according to the literature3-32,

At the end of the experiment, all rats were euthanized by
removing lung tissues under 10 mg/kg xylazine hydrochloride
(HCI) and 50 mg/kg ketamine HCl anesthesia. Half of the tissues

were soaked into 10% formalin solution for pathological
examination. The other parts were stored in liquid nitrogen
at -80 °C until mRNA isolation after they were frozen quickly.

Determination of Gene Expression Levels

Quantitative reverse transcriptase (qRT)-PCR analyses were
conducted on complementary DNA (cDNA) samples produced
from total RNA extracted from lung tissue. Specially designed
primers for the GSH, SOD, CAT, Cyt-c, P53, Caspase-3,
Caspase-9, iNOS, and eNOS genes were utilized.

RNA Isolation

RNA isolation from lung tissues was performed using the
Invitrogen by Thermo Fisher Scientific isolation kit. The
isolation procedure was performed according to this kit's
method as described below. 1 mm diameter zirconium silicate
r beads were placed in the samples for better homogenization.
It was then kept in liquid nitrogen and passed through a
tissue shredder. 1% mercaptoethanol and lysis buffer were
added to the samples to accelerate the protein denaturation
process in order to isolate the RNA easily. The same volume of
70% ethanol was added to the cell homogenates to remove
water. It was centrifuged at 21380 G to remove the beads.
700 pL of the liquid from the centrifuge was taken into the
columnar tubes included in the kit. The samples in these tubes
were centrifuged at 12000 g for 15 seconds and then the filter
sections of the tubes were transferred to the collection tubes.
700 pL of washing buffer 1 was added to the samples and
centrifuged at 12000 g for 15 seconds, and the filter parts
of the columnar tubes were taken into new tubes. 500 uL
of washing buffer 2 was added to them and centrifuged at
12000 g for 15 seconds. 500 plL of washing buffer 2 was added
again and centrifuged for 2 minutes, and then the tubes were
taken into capped tubes and 50 pL of the RNase-free water
composition was added to the tubes. The reason for adding 50
pL was that it was determined as the optimum volume in the
studies. The mixture was centrifuged at 12000 g for 2 minutes,
30 seconds after incubation for 2 minutes. Filter parts were
discarded and the lower parts were taken for measurement. 2
uL of the obtained RNA samples were taken, pipetted on the
Nanodrop device and the purity and absorbance values were
determined by reading at 260-280 nm. The measured purity
values were measured in the range of 1.8-2.0, and c-DNA
synthesis was performed from these samples.

Complementary Deoxyribonucleic Acid (cDNA) Synthesis

The cDNA synthesis was carried out from the isolated RNAs
using the High-Capacity cDNA reverse transcription synthesis
kit (Catalog no: 4368814) by following the appropriate protocol
steps. The synthesized cDNAs were stored at -20 °C. Polymerase
chain reaction (PCR) conditions step 1: 25 °C, 09:53 min; step
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2: 37 °C, 120 min; step 3: The cDNA synthesis was performed
by programming at 85 °C for 5 minutes. The cDNA synthesis
protocol is shown in Table 1.

Real-Time Polymerase Chain Reaction

Expression

(qRT-PCR)

Active GSH, SOD, CAT, P53, Cyt-c, Caspase-3, Caspase-9, iNOS
and eNOS gene expression levels were determined by qRT-PCR
method. In gene expression studies, cDNAs obtained from RNA
isolated as described in the “RNA isolation" section was used.
In our study, the Quant Studio 6 Flex qRT-PCR system, which
can read 384-well microplates, was used. qRT-PCR' genes
used and their sequences are listed in Table 2. Glyceraldehyde
3-phosphate dehydrogenase was used as calibration and
correction factor and samples were analyzed. Expression levels
of genes were determined using the SYBR Green method. qRT-
PCR mix; cDNA contains SYBR Green and related genes. The
contents of the qRT-PCR reaction mix consist of 6 pL of SYBR
Green Master Mix, 2 pL of cDNA and 2 plL of RNase free water,
and 0.5 pL of primer forward, 0.5 pL of reverse for each well of
a 384-well plate. PCR program: 1 cycle of 2 min at 50 °C and 10
min at 95 °C, followed by 40 cycles of denaturation (95 °C for
15 s) and annealing and extension (1 min at 60 °C).

Table 1. cDNA synthesis protocol

Substance Volume
Total RNA 10

10 X RT buffer 2 uL

25 X dNTP mix (100 mM) 0.8 pL
10 X RT Random Primer 2 pL
MultiScribe reverse transcriptase 1uL
Nuclease free water 4.2 pL
Final volume 20 uL
RNA: Ribonucleic acid, RT: Reverse transcription, dNTP: Deoxynucleotide
triphosphate

Histopathological and Immunohistochemical Evaluation

After the tissue samples were fixed in 10% formalin solution
for 24 hours at room temperature, they were embedded
in paraffin blocks and passed through an increasing rate of
alcohol series (60%, 70%, 80%, 90.99.9%). Paraffin blocks
were prepared after the tissues were exposed to 2 exchange
xylene and paraffinization steps for transparency. After the
deparaffinization process of the 4u sections taken from the
blocks, hematoxylin-eosin (H&E) staining was applied to one
of them primarily for general tissue histological examination,
and iNOS (Thermo Invitrogen PA3-030A) and eNOS (Thermo
Invitrogen MA5-15559) antibodies were applied to the others.
Ventana BenchMark XT Ultra IHC/ISH system platform was
used for immunohistochemistry staining. Tissue slides were
incubated at 37 °C overnight and 56 °C for 2 hours. Here, a
10-minute xylene series, 96%, 80%, 70% alcohol series and
three times distilled water series were applied to the slides at
60°C. “Citrate buffer 10 X pH 8.0" (code: 15-M820, Lot. 50930)
was used for antigen retrieval (20 minutes at 95-100 °C and
20 minutes at room temperature/cooling). Phosphate-buffered
saline was administered 10 minutes after endogenous peroxide
blockade with 3% H,0,. Slides were incubated with iNOS
and eNOS antibodies for 45 minutes at room temperature.
Then, standard immunoperoxidase staining method steps
were applied. While evaluating the stainings in the sections,
the pathologist made an unbiased evaluation without
knowing the group characteristics. The prepared preparations
were evaluated under the Nikon Eclipse E600 model light
microscope. Images were taken from the sections in the Visia
imaging program and saved. All H&E sections were evaluated
in 10 randomly selected high magnification fields (x400) of
the microscope. Inflammatory cellular infiltration and foamy
macrophages accumulation in the pulmonary interstitium,
thickening, hemorrhage and epithelial cell shedding in the
bronchiolar wall were observed. All rat's sections were scored
according to these findings from 0 to 4 on a predefined

Table 2. Genes and their sequences used in gRT-PCR

Target gene Forward primer sequence (5'- 3') Reverse primer sequence (5'- 3)
SOD AGCTGCACCACAGCAAGCAC TCCACCACCCTTAGGGCTCA

CAT TCCGGGATCTTTTTAACGCCATIG TCGAGCACGGTAGGGACAGTTCAC
GSH ACTTGGCACTCCTCTCCTGA AGGCACTAGAACCTGCTGGA

Cyt-c AGTGGCTAGAGTGGTCATTCATITAC TCATGATCTGAATTCTGGTGTATGAG
P53 CACAGTCGGATATGAGCATC GTCGTCCAGATACTCAGCAT
Caspase-3 AGTTGGACCCACCTTGTGAG AGTCTGCAGCTCCTCCACAT
Caspase-9 AGCCAGATGCTGTCCCATAC CAGGAACCGCTCTTCTTGTC

iNOS GAGACAGGGAAGTCTGAAGCAC CCAGCAGTAGTTGCTCCTCTTC
eNOS ACCAGCACCTTTGGCAATGGAG GAGACGCTGTTGAATCGGACCT
SOD: Superoxide dismutase, CAT: Catalase, GSH: Glutathione, Cyt-c: Cytochrome-c, P53: Tumor protein 53, iNOS: Inducible nitric oxide synthase, eNOS: Endothelial nitric
oxide synthase
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semi-quantitative scale. The degree of lung damage scored
as 0: normal tissue; 1: minimal damage (<1-25% uptake);
2: moderate damage (25-75% involvement); and 3: severe
necrosis (>75% involvement)®. For the evaluation of eNOS and
iNOS antibodies, the extension and density of positively stained
cells were determined in each Caspase. The extent of staining
was graded as 0 (0-5%), 1 (6-249%), 2 (25-49%), 3 (50-74%),
and 4 (>75%). Staining intensity was graded as 0 (negative),

s S T

1 (mild), 2 (moderate), and 3 (strong). The immunoreactivity
score ranging from 0 to 300 was determined by multiplying
the two obtained degrees®.

Statistics Analysis

To define descriptive statistics, mean and standard deviation
values were used. The conformity of the data to the normal

*
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Figure 1. Lung tissue light microscopy and immunohistochemistry findigs. A) Control; normal morphology (HEX200). B) FA; moderate
to severe lung damage (blue arrow: interstitial hemorrhage, red arrow: sloughed epithelial cells and macrophages) (HEX200).
C) FA+BAI; moderate lung damage (blue arrow: interstitial hemorrhage, red arrow: sloughed epithelial cells and macrophages)
(HEX200). D) eNOS control; moderate to severe staining (X200). E) eNOS FA; light staining (x200). F) eNOS FA+BAI; mild staining (X200). G) iNOS
control; no staining (X200). H) iNOS FA; severe staining X200). J) iNOS FA+BAI; moderate staining (X200). Lung tissue histopathology findigs. *:

Control group comparison p<0.005

Table 3. Lung tissue gene expression levels tissue

Parameters Control FA FA+BAI

SOD 3.22+ 0.60 3.10+0.85 7.77+0.85" "
GSH 2.78+0.52 0.24+0.17 0.28+0.14°
CAT 7.17+1.76 2.62+0.48" 4.03+1.18""
P53 1.52+0.46 0.06+0.04" 0.02+0.01"
Cyt-c 1.73+£0.56 9.65+1.94° 22.80+4.88" "
Caspase-3 2.69+1.05 0.50+0.23" 0.43+0.23"
Caspase-9 0.06+0.08 0.23+0.27° 0.14+0.13
iNOS 5.55+0.42 7.12+1.69° 26.13+4.59" "
eNOS 413.78+51.96 73.30+3.71° 37.93+3.35"
Values are given as mean + standard deviation. For all groups, n=8. *: Control group comparison p<0.05, y: Comparison of FA and Baicalein groups, p<0.05.
FA: Formaldehyde, BAI: Baicalein, SOD: Superoxide dismutase, CAT: Catalase, GSH: Glutathione, Cyt-c: Cytochrome-c, P53: Tumor protein 53, iNOS: Inducible nitric oxide
synthase, eNOS: Endothelial nitric oxide synthase
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distribution was determined by the one-sample Kolmogorov-
Smirnov test. One-way ANOVA test was applied if the variables
fit the normal distribution. The "Bonferoni post-hoc" test was
performed for multiple comparisons between variables. The
Kruskal-Wallis test was used for multiple comparisons between
non-normally distributed variables. Pairwise comparisons
between groups were evaluated with the Mann-Whitney U
test. The significance limit for all statistics was considered
as p<0.05. IBM SPSS Statistics 20.0 program was used for
statistical analysis. GraphPad Prism 6 Windows Software was
used to create the graphs.

RESULTS
Light Microscopy Findings

In control group, morphology of lung tissues of rats was
similar to normal morphology. Microscopic findings of the FA
group were quite remarkable since interstitial hemorrhage,
inflammatory cells, macrophages and edema were seen in the
FA group's lungs. Terminal bronchioles with moderate or severe
shedding of epithelial cells, thickening and bleeding were
detected in all rats. Although the histopathologic findings of
the FA+BAI group are less prominent than the FA group, there
was statistically no significant difference between these two
groups (p>0.05) (Figure 1).

Immunohistochemistry Findings

eNOS staining was moderate to severe in the control group and
mild in the FA group. On the contrary, iNOS staining was not
detected in the control group but it was moderate to severe in
the FA group. The staining features in the BAI+FA group were
similar with the FA group (p<0.05) (Figure 1).

In our study, while control group had normal range of
findings, the FA group had higher degree of histopathologic
lung damage, immunuchemically low eNOS and high iNOS
expression. FA+BAI provided minimal reduction on lung
damage and iNOS expression level in addition to the minimal
increase on eNOS expression levels. However, these findings
were not statistically significant (p<0.05).

Gene Expression Levels

Compared to the control group, it is seen that GSH and CAT
levels were lower in the FA group. SOD and CAT expression
levels were significantly increased in the FA+BAI group
compared to the FA group (p<0.05). The P53 expression level
was lower in the FA group compared to the control group.
When compared with the control group, it was observed that
the expression level of sit-c, INOS and eNOS increased in both
FA and FA+BAI groups (p<0.05). The gene expression levels we
obtained as a result of our study are given in Table 3.

248

DISCUSSION

FA is a colorless, flammable gas that is widely used in medical
science and industrial sectors, and unfortunately it is one
of the major air pollutants. Due to FA exposure in some
professions such as pathologists, anatomists, and technicians,
it is observed that there is an increase in the incidence
of leukemias, brain tumors, liver, testes and lung cancers
compared with the normal population. FA is well-known as
mucosal irritant, serious respiratory system toxic agent and
carcinogenic chemical, classified as Group 1 by International
Agency for Research on Cancer®~. FA is also associated with
depressive symptoms mediated by systemic inflammation®’. In
this study, we aimed to observe the connection between FA
induced lung damage and eNOS, iNOS expression, antioxidant
response and apoptotic process in lung tissues. On the other
hand, we wanted to investigate the effects of baicaline on FA
damage, which have never been studied before.

FA, which is taken exogenously or formed by metabolic
reactions, causes various toxic effects in tissues. FA
exposure mostly appears with inhalation through exogenous
and biosynthetic sources such as methanol metabolism,
demethylation, histone/DNA/RNA demethylation in the body
form FA as an intermediate product. Toxic effects of FA and its
metabolites can be observed especially in parenchymal tissues.
Previous studies confirmed the role of FA in biomolecular
profile alterations and highlighted that the low occupational
exposure on health care professionals could also result in
measurable biological outcomes®.

The objective of this study was to ascertain the histopathologic
effects of the toxic metabolites of FA metabolized in the liver
on the lung parenchyma, as well as the apoptosis pathway, and
to delineate the underlying causes of the observed damage,
which included inflammation and oxidative stress. A rat model
was established by direct (intraperitoneal) administration of
FA to rats at doses previously determined in other studies. The
results demonstrated that direct subacute FA exposure caused
lung injury by inducing severe inflammation, apoptosis, and
increased oxidative stress. These injury mechanisms resulted in
histopathologic findings.

The decrease in eNOS level due to FA exposure indicates that
the cell loses its normal functions. The increase in iNOS can
be seen as a sign of tissue damage development. The decrease
in GSH and CAT levels also shows that the deterioration in
oxidative balance is a factor that facilitates tissue damage and
prevents the healing of the damage.

Although FA is caused cytotoxicity with cell death or apoptosis
and genotoxicity via DNA and chromosomal damage, limited
data suggested that oxidative stress caused by reactive oxygen
species may contribute to damage. Excessive exposure to ROS
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is known to cause developmental toxicity through damage
to cellular components such as DNA, lipids, and proteins®.
Both the induction and suppression of antioxidant enzymes
by FA has been demonstrated in different tissues. While GPx,
SOD, CAT and GSH protect cells against oxidative damage,
malondialdehyde is an oxidative biomarker that their activity
levels may use for indicating the level of oxidative damage®*'.
Some studies have shown that FA induces the antioxidant
defense mechanism in rodent testicular tissue and may impair
its effects*’. Lim et al.® showed that FA induced an increase in
lipid peroxidation formation, a marker of oxidative stress.

NO is generated through the action of iNOS in response to
tissue injury or stress. The iNOS level increases but eNOS level
decreases as an indicator of tissue damage. NO production
causes an increase in free radicals. Another effect of NO is to
reduce antioxidants such as SOD, Gpx, and CAT. As a result,
tissue damage occurs due to oxidative stress. There were
numerous studies about FA induced tissue damage, NO and
oxidative stress mechanisms. First, the activator effect of FA on
oxidative stress was evaluated®. They were followed by studies
showing the iNOS, eNOS, ROS, oxidative stress stimulating the
effects of FA, degree of tissue damage and SOD, CAT, GPx levels
in different tissues (brain, liver, kidney, lung, etc.). Mohammed
et al.** evaluated genotoxic and heamatotoxic damage of FA.
Zararsiz et al.*' planned their study on lung tissue. Results of
these studies are compatible with our data supporting the FA,
NO and ROS relationship®'43-,

Teng et al.*® reported that even low concentrations of FA
caused oxidative damage on isolated rat hepatocytes in their
experimental study. Similarly, Sarsilmaz et al.¥’ found that CAT
activity decreased and SOD activity increased in liver tissue by
administering FA to rats by inhalation. Zararsiz et al.3' studied
on lung tissue and they found out that CAT enzyme levels
decreased and SOD enzyme activities increased in lung tissue
of rats exposed to FA.

There is no study in the literature investigating the protective
effects of BAI, an antioxidant, against FA toxicity at the
expression level. However, there are studies evaluating the
protective effects of BAI on different cell lines by in vitro
studies at the expression leve[®*345,

In our study, qRT-PCR results demonstrated that GSH and CAT
expressions were downregulated as a result of damage to the
lung tissue due to FA toxicity. This result shows that antioxidant
defense is negatively affected. SOD and CAT expression levels
were significantly increased in the FA+BAI group compared to
the FA group. This situation was evaluated as a positive effect
of BAl on providing antioxidant defense through SOD and CAT.

Two major pathways lead to apoptosis activation. First one is the
extrinsic (death receptor-mediated) pathway that is initiated

by tumor necrosis factor family members, as an activating
complex for pro-caspase-8, and second one is the intrinsic
(mitochondria-mediated) pathway with apoptosome, as an
activating complex for procaspase-9. The intrinsic pathway is
regulated by Bel-2 family proteins. Several signaling molecules
lead to the initiation of intracellular inflammatory mediator
synthesis and/or apoptosis. Numerous studies have shown that
apoptosis is one of the mechanisms of cell death during the FA
induced lung injury''4 In our study, we investigated major
members of the intrinsic pathway as Cyt-c, CASPASE-3, and
CASPASE-9 via qRT-PCR.

The decrease in P53 expression level in the FA group compared
to the control group was interpreted as the TP53 gene, which is
a tumor suppressor gene. It was damaged due to oxidative stress
and therefore the P53 expression level decreased. P53 expression
level was found to be significantly lower in the FA+BAI group
than in the control and FA groups. This was interpreted as BAI
did not have an effect on the apoptotic process. As a result
of oxidative stress due to FA toxicity, it was considered that
the apoptotic process was triggered via the mitochondrial
pathway. The increased expression of Cyt-c in the FA group
compared to the control group may be an indicator of this.
It is thought that raisedcellular stress may cause membrane
damage due to DNA damage and lipid peroxidation, and as a
result, Cyt-c release from mitochondria to the cytoplasm may
have increased. Apoptotic effector or “executive” proteins in
the apoptosome (Cyt-c, Apaf-1 and procaspase) and caspase
cascade play roles in the mitochondrial-dependent apoptotic
process. It is observed that the expression of Cyt-c increases to
trigger cell death against the harmful effects of FA and triggers
the formation of active caspase-9. Active caspase-9, as an
initiator caspase, cleaves and activates effector caspase such as
caspase-3 and caspase-7. This situation increases the degree
of cellular damage and DNA damage. There was no increase in
caspase-3 expression levels in both the FA and FA+BAI groups.
This suggested that the level of inactive caspase-3 in the cell
was sufficient to trigger apoptosis. However, Cyt-c expression
level was found to be high in the FA+BAI group. This suggests
that BAI has no therapeutic effect on mitochondrial damage.

When compared to the control group, it was observed that the
iNOS expression level increased in the FA group. In a different
study with lung tissue, it was stated that iNOS expression
increased due to FA toxicity. This result is compatible with our
study**. In our study, iNOS expression level was also higher than
in the FA+BAI group when compared to the other two groups
(p<0.05). NO reacts with the superoxide radical and forms
peroxynitrite, which causes DNA damage. The increase in iNOS
expression level in the FA+BAI group can be interpreted as
the activation of the antioxidant system via NO. As a result of
immunostaining, it was observed that iNOS immunoreactivity
increased significantly in the FA group. This suggests that the
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response to cellular damage to this toxicity might be via NO.
Similarly, INOS immunoreactivity was found high in the FA+BAI
group, but there was no significant difference compared to FA.
It was determined that the eNOS expression level decreased
significantly due to FA toxicity. Immunohistochemical
staining also supports this result. It was considered that the
decrease in eNOS immunoreactivity might be associated with
epithelial tissue damage due to FA toxicity. A decrease in eNOS
expression level and immunoreactivity intensity was observed
in both FA and FA+BAI groups when compared to the control.
This situation interpreted as BAI not efficient on eNOS.

At high concentrations of FA exposure, pulmonary effects such
as cough, shortness of breath, wheezing at 10-20 ppm levels,
edema and spasm in the larynx were observed. On microscopic
examination, it is seen that even acute inhalation of low doses
of FA causes inflammatory cell changes in the upper respiratory
tract and lung parenchyma in humans and animals. Pulmonary
inflammation, edema and pneumonia develop at doses of 50-
100 ppm?’-38. Other important microscopic findings were an
increase in thickness of the wall, hemorrhage and epithelial
cell shedding of bronchioles. In literature, numerous studies
showed FA induced damage and protective effect of various
substances'?24-4¢ |n our study, easy identified microscopic
lung damage was detected as a FA application.

Wogonin and BAI, extracted from S. baicalensis, exhibit
similar pharmacological properties with respect to apoptotic,
inflammatory, and oxidative effects. In vivo and in vitro
studies have demonstrated that BAI protects organs such as
the pancreas, liver, and kidney from inflammatory mediators
and immune system damage***°.

Study Limitations

That the parameters of the experimental study could not be
examined biochemically and western blot analysis could not
be performed in the tissue samples were the limitations of this
study.

CONCLUSION

In thisstudy, it was aimed to research the BAI, whose antioxidant
and anti-inflammatory properties on different tissues have
been proven, with experimental studies as a protective agent
on lung tissue against FA damage. Bie et al.”® investigated the
anti-cancer effects of BAI against hepatocellular carcinoma
and they found favorable results. In addition, Sowndhararajan
et al.® highlighted the neuroprotective effects of BAL
However, we could not detect positive effects of BAl on FA
induced lung damage. In rat lungs, FA induces apoptosis via
the intrinsic mitochondrial pathway and BAI has no positive
effects on apoptosis at the expression level. On the other hand,
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our study reveals that BAI has a curative effect on oxidative
stress parameters at the expression level.
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Investigation of Eating Disorders and Hypoglycemia Awareness in
People with Type 2 Diabetes

Tip 2 Diyabetli Kisilerde Yeme Bozukluklarinin ve Hipoglisemi Farkindaliginin Arastiriimasi

@ Litfiye KODAZ, ® Sibel TUNC KARAMAN, ® Okcan BASAT
University of Health Sciences Turkey, Gaziosmanpasa Training and Research Hospital, Clinic of Family Medicine, Istanbul, Turkey

ABSTRACT
Aim: This study aimed to investigate type 2 diabetics in terms of eating disorders (ED) and hypoglycemia awareness (HA).

Materials and Methods: This cross-sectional study was conducted with type 2 diabetics who applied to the Family Medicine Outpatient Clinic of
a tertiary hospital between January and June 2022 and met the inclusion criteria. The Descriptive Information Form, Munich Eating and Feeding
Disorder Questionnaire (Munich ED-quest), and The Gold Questionnaire (GQ) were used to obtain data. Measured fasting plasma glucose and HbA1c
levels and anthropometric measurements were recorded.

Results: Of the 148 participants with an average age of 53.56+7.61 years (min: 28-max: 65), 62.8% (n=93) were female. Munich ED-(FPG) scores
were 22.49+19.68 for overall condition. Subscale scores were 5.12+11.50 for “preoccupation with figure and weight", 17.16+10.93 for “bingeing
and vomiting", and 0.22+0.95 for “inappropriate compensatory behavior". The average GQ score of participants who stated that they had previously
experienced hypoglycemia (n=78; 52.7%) was 1.50+1.03 and impaired HA was detected in 7.7%. No significant correlation was found between GQ
and Munich ED-quest scores. A significant relationship was observed between body mass index (BMI) and age and Munich ED-quest total score
(r=0.215, p=0.009; r=-0.274, p=0.001, respectively). A significant difference was found between gender and Munich ED-quest total score (p=0.007).

Conclusion: The overall risk of ED was found to be low in people with type 2 diabetes. However, binge eating was the type of ED with the
highest risk. Impaired HA was detected in 7.7% of those who stated that they had previously experienced hypoglycemia. Although no significant
relationship was found between ED and HA in our study population, the possibility of ED development over time should be taken into consideration.
Especially patients at risk for ED (young people, women and those with high BMI) should be followed more closely in this context.

Keywords: Diabetes mellitus, hypoglycemia, hypoglycemia awareness, eating disorders

0z
Amag: Bu calismada tip 2 diyabetlilerin yeme bozuklugu (YB) ve hipoglisemi farkindahgi (HF) acisindan incelenmesi amacland.
Gerec ve Yontem: Bu kesitsel calisma dclincii basamak bir hastanenin Aile Hekimligi Poliklinigi'ne Ocak-Haziran 2022 tarihleri arasinda basvuran
ve calismaya dahil etme kriterlerini karsilayan tip 2 diyabetliler ile gerceklestirildi. Verilerin elde edilmesinde Tanitici Bilgi Formu, Miinih Yeme ve
Beslenme Bozukluklari Anketi (MYBBA) ve Gold Anketi (GA) kullanildi. 0Ig[i|m[]§ achk plazma glukozu ve HbA1c diizeyleri ile antropometrik dlctimler
kaydedildi.
Bulgular: Yas ortalamasi 53,56+7,61 (min: 28-maks: 65) yil olan 148 katiimeinin %62,8'i (n=93) (APG) idi. MYBBA'dan alinan toplam puan genel
durum icin 22,49+19,68 idi. Alt boyut puanlari; “sekil ve kilo ile mesgul olma" igin 5,12+11,50, “tikinircasina yeme ve kusma" icin 17,16+10,93 ve
"uygunsuz telafi edici davranis” icin 0,22+0,95 idi. Daha 6nce hipoglisemi yasadigini belirten katilimeilarin (n=78; %52,7) GA ortalama puani 1,50
+1,03 olup %7,7'sinde Bozulmus HF saptandi. GA ile MYBBA skorlari arasinda istatistiksel olarak anlamli iliski bulunmadi. Viicut kitle indeksi (VKi) ve
yas ile MYBBA toplam puani arasinda anlamli iliski vardi (r=0,215 p=0,009; r=-0,274 p=0,001, sirasiyla). Cinsiyet ile MYBBA toplam puani arasinda
anlaml farklihk saptandi (p=0,007).

Sonugc: Tip 2 diyabetlilerde genel YB riski diistik bulundu. Ancak tikinircasina yeme, en yiiksek riskli YB tipi idi. Daha &nce hipoglisemi yasadigini ifade
edenlerin de %?7,7'sinde bozulmus HF saptandi. Her ne kadar bizim calisma popiilasyonumuzda YB ile HF arasinda anlamli iligki bulunmamis olsa da,
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zaman icerisinde YB gelisimi olabilecegi g6z 6niinde bulundurulmalidir. Ozellikle YB acisindan riskli hastalar (genc yastakiler, kadinlar ve VKI yiiksek

olanlar) bu baglamda daha siki takip edilmelidir.

Anahtar Kelimeler: Diabetes mellitus, hipoglisemi, hipoglisemi farkindaligi, yeme bozukluklar

INTRODUCTION

Diabetes mellitus is a metabolic disorder characterized by
hyperglycemia and the potential for acute and chronic
complications to manifest during its progression’.
Hypoglycemia, an acute complication of diabetes, is marked
by a decrease in plasma glucose concentration and can arise
from various factors such as glycemia-directed therapies, low-
carbohydrate diets, and physical exertion

The symptoms and manifestations of hypoglycemia can
vary depending on its severity and individual factors. Timely
recognition of hypoglycemia symptoms empowers individuals
to take corrective measures to restore their blood glucose levels.
However, impaired ability to detect hypoglycemia symptoms
at its onset is termed impaired awareness of hypoglycemia
(IAH)®. IAH is a complication associated with glucose-lowering
therapies in individuals with both type 1 and type 2 diabetes*.
Various assessment methods exist for evaluating IAH in people
with diabetes, and the prevalence may differ based on the
chosen methodology®”. Recurrent, untreated episodes of non-
severe hypoglycemia can lead to IAH, predisposing individuals
to severe hypoglycemic events®. Therefore, activities aiming
at raising awareness about hypoglycemia recognition and
prevention are crucial®.

Eating disorders (ED) are psychiatric disorders characterized
by severe disturbances in eating behavior and body weight™.
Diabetes has been previously linked to a heightened risk of ED™.
Binge eating disorder (BED) is particularly prevalent among
individuals diagnosed with type 2 diabetes™. Inappropriate
caloric intake in these individuals may compromise insulin
activity and secretion, leading to glycemic fluctuations
consequently impacting diabetes management™. As a result,
ED can exacerbate complications, mortality rates, and overall
morbidity in individuals with diabetes'.

It is noteworthy that it is emphasized in the literature that
hypoglycemia awareness (HA) is observed more frequently in
type 1 diabetics and in diabetics who use long-term insulin.
This study aimed to examine people with type 2 diabetes in
terms of ED and HA.

MATERIALS AND METHODS
Study Design

This study employed a cross-sectional design. It was conducted
between January 24, 2022 and June 5, 2022, with type 2

diabetic individuals aged 18 years and over, who applied to the
family medicine outpatient clinic of a tertiary hospital for any
reason and met the inclusion criteria for the study.

Selection and Description of the Cases

The study comprised of 148 volunteers aged 18 years and
above, having the diagnosis of type 2 diabetes for at least 1
year, with no known diagnosis of ED, no serious psychiatric
illnesses, and not taking any medication. Exclusions were
made for individuals under 18 years, those with less than 1
year of type 2 diabetes duration, gestational diabetes, type 1
diabetes, communication barriers (such as hearing and speech
impairments, cognitive dysfunction, inability to cooperate),
and for illiterate individuals.

Data Collection Tools

For data collection, a Descriptive Information Form, the
Turkish version of the Munich Eating and Feeding Disorders
Questionnaire (Munich ED-quest), and the Gold Questionnaire
were utilized.

Descriptive Information Form

The form, developed based on existing literature, inquired
about sociodemographic details (age, gender, educational
status) and diabetes-related factors (type, duration, treatment,
presence of complications, diet compliance, hypoglycemia, and
frequency and timing of blood glucose monitoring). Height,
weight measurements, and body mass index (BMI) calculations
were recorded. Additionally, fasting plasma glucose (FPG) and
HbA1c levels were measured and recorded.

Turkish Version of the Munich Eating and Feeding Disorders
Questionnaire

The Munich ED-quest was developed by Fichter et al.”® in 2015
to assess ED symptoms in individuals aged 12-65 years. It was
translated into Turkish by Ongiin-Yiimaz'® in 2020. The scale
evaluates symptoms over two-time frames, as “current” (in the
last three months) and “worst case in the past." The original
version includes three subscales: "preoccupation with figure
and weight," "bingeing and vomiting," and "“inappropriate
compensatory behavior." Total scores, derived from subscale
items, indicate symptom severity, with a higher score indicating
more severe symptoms. The scale demonstrated a Cronbach's

alpha value of 0.940.
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The Gold Questionnaire

In our study, we utilized The Gold Questionnaire, developed
by Gold et al.® in 1994, to assess the HA of participants
who reported previous experiences with hypoglycemia. This
questionnaire employs a visual analog measurement scoring
system, consisting of a single question: “Do you notice when
your blood glucose drops below 60 mg/dL?" Responses are
rated on a 7-point Likert scale. Scores of four and above
indicate the presence of IAH. Ethical permission to perform
this study was approved by the University of Health Sciences
Turkey, Gaziosmanpasa Training and Research Hospital Local
Ethics Committee (decision no: 14, date: 19.01.2022). The study
adhered to the principles outlined in the Declaration of Helsinki.
All participants provided informed consent before inclusion in
the study, and necessary permissions were obtained.

Statistical Analysis

Statistical analyses was conducted using IBM SPSS Statistics
25.0. Descriptive statistics (frequency, mean, standard deviation)
were utilized for data presentation. As the continuous data did
not follow a normal distribution (Kolmogorov-Smirnov values
p<0.05), Non-parametric tests including the Mann-Whitney
U test and the Kruskal-Wallis H test were employed to assess
significant differences between total and sub-dimension scores
of the scale and sociodemographic variables. The Games-
Howell Post-Hoc test was applied to identify significant
differences between groups where applicable. Spearman
correlation analysis was used to examine relationships between
continuous variables, while the chi-square test was utilized for
comparing categorical variables. A significance level of p<0.05
was considered statistically significant.

RESULTS

This study involved 148 participants with a mean age of
53.56+7.61 years (range: 28-65). The average duration of
diabetes was 8.72+5.86 vyears, with mean FPG levels at
160.59+66.51 mg/dL and mean HbA1c levels at 7.77+1.97%.
Sociodemographic and diabetes-related characteristics of the
participants are summarized in Table 1.

Participant responses regarding blood glucose monitoring and
hypoglycemia are detailed in Table 2. Among the participants,
78 (52.7%) reported experiencing hypoglycemia at some point.
The prevalence of self-reported mild and severe hypoglycemia
within the past year was 3.4% and 1.4%, respectively.

Descriptive statistics of total and sub-dimension scores from
the scales are presented in Table 3. Munich ED-quest total
scores averaged 22.49+19.68 (range: 0-122), with "“last three
months" scores at 12.14+8.68 (range: 0-52) and "worst case
in the past” scores at 10.35+12.63 (range: 0-77). Among those
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who experienced hypoglycemia, the average Gold Questionnaire
score was 1.50+1.03, with 7.7% (n=6) exhibiting IAH.

Table 4 presents correlation analysis results examining
relationships between scale scores and various variables.
Positive, statistically significant correlations were observed
between BMI and Munich ED-quest scores, both “last three
months” and "worst case in the past” (r=0.215, p=0.009;
r=0.295, p<0.001, respectively). Additionally, a significant
negative correlation was found between age and Munich ED-
quest total scores, as well as “last three months" and “worst
case in the past” scores (r=-0.274, p=0.001; r=-0.269, p=0.001;
r=-0.255, p=0.002, respectively).

Analysis results comparing scale scores across various variables
are presented in Table 5. Significant differences were observed in

Table 1. Baseline characteristics of the study participants

(n=148)

Variables Groups n %
Gender Female 93 62.8
Male 55 37.2
Literate 22 14.9
Primary school 89 60.1
Education level Middle school 10 6.8
High school 20 13.5
University 7 4.7
Weak (n=1) and 13 8.8
Groups according to normal (n=12)
body mass index Overweight 54 36.5
Obese 81 54.7
Oral antidiabetic drug | 99 66.9
Diabetes treatment Insulin 7 4.7
Combined treatment | 42 28.4
Yes 49 33.1
Compliance with diet Partially 72 48.6
No 27 18.2
Presence of No 99 66.9
complication Yes 49 33.1
Median (min-max) Mean + SD
Age (years) 55.0 (28.0-65.0) 53.56+7.61
Body mass index (kg/m?) | 30.42 (17.30-54.82) 31.55+5.57
(F;;t/igf)p'asma glucose | 490 (68.0-4040) | 160.59+66.51
HbA1c (%) 7.10 (5.30-16.10) 7.77+1.97
g:;’fst)es duration 8.0 (1.0-26.0) 8.72+5.86
Number of insulin units | 42.0 (1.0-110.0) 42.49+27.04
aN:t'i"dti’:;:t‘;coa‘:Lgs 1.0 (1.0-3.0) 1.58+0.69
Data are given as n (%), median, min-max, mean + SD values. SD: Standard
deviation, min-max: Minimum-maximum
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Table 2. Participants’ characteristics regarding blood glucose

monitoring and hypoglycemia

Variables Groups n %
1-2 times 48 324
Frequency of blood 3 and above 10 168
glucose monitoring Never 27 18.2
Irregular 63 42.6
Random 66 22.5
Before meal 79 27.0
BT After meal 47 | 160
monitoring time
Night 5 1.7
When you feel bad 96 32.8
None 70 47.3
Frequency of Ral’€|y 42 28.4
hypoglycemia Sometimes 22 14.9
Often/Always (n=2) 14 9.5
HA status according to | Impaired HA 6 7.7
the Gold Questionnaire
(n=78) Normal HA 72 92.3
Data are presented as n (%). HA: Hypoglycemia awareness. *Since the answers
contain multiple answers, the number (n) exceeds the sample size: Participants
could choose more than one option for the relevant question since blood sugar
monitoring could occur at different periods

Table 3. Descriptive statistics of total and sub-dimension

scores of the scales

Median | Min-max | Mean + SD
Gold Questionnaire 10 10-5.0 1.50+1.03
score (n=78)
Munich ED-quest total | ,, ;| (_159 22.49+19.68
score (n=148)
Preoccupation with 0.00 0-77 5.12411.50
figure and weight
Bingeing and vomiting | 16.00 0-53 17.16+10.93
Inappropriate 000 0-6 0.22+0.95
compensatory behavior
i TG R {7 1000 | 0-52 12.1448.68
months (current)
Preoccupation with 000 | 0-25 1.6743.95
figure and weight
Bingeing and vomiting | 10.00 0-27 10.45+6.11
Inappropriate 000 0-3 0.02+0.24
compensatory behavior
The worst case in the 6.50 0-77 103541263
past
Preoccupation with 0.00 0-52 3.45+8.56
figure and weight
Bingeing and vomiting | 6.00 0-30 6.70+6.11
Inappropriate _looo |06 0.2040.86
compensatory behavior
Data are given as median, min-max, mean + SD values. Munich ED-quest: Munich
Eating and Feeding Disorders Questionnaire, SD: Standard deviation, Min-max:
Minimum-maximum

Munich ED-quest total scores and “last three months” and “worst
case in the past” scores between genders, with higher scores
reported in women (p=0.007; p=0.003; p=0.038, respectively).

However, no significant correlation was found between BMI,
FPG, HbA1c, diabetes duration, insulin treatment regimens,
and Gold Questionnaire scores.

DISCUSSION

This study aimed to investigate ED and HA among individuals
diagnosed with type 2 diabetes. While the risk of ED was found
to be low based on the scale scores obtained, there was a
heightened risk of binge eating. Among participants, 52.7%
reported previous experiences with hypoglycemia, with IAH
detected in 7.7% of these individuals. However, no significant
relationship was found between HA and ED.

It is well-established that individuals with type 2 diabetes
face an increased risk of developing ED, characterized by
significant disruptions in eating behavior and body weight. The
association between diabetes and the risk of BED is extensively
documented in the literature’ . In the development study
of the Munich ED-quest, individuals with ED exhibited higher
mean scores compared to community controls™. Similarly,
in the adaptation of the Munich ED-quest into Turkish, the
mean total scores were reported as 29.94+23.40 (current) and
28.88+23.72 (worst case in the past)'®. In our study, the Munich
ED-quest general total score was 22.49+19.68. Notably, all
scores obtained from the scale were lower than the literature
average. However, "bingeing and vomiting” sub-dimension
scores were higher than other sub-dimensions, consistent with
previous literature findings. Disparities in sociodemographic
and clinical characteristics among participants across studies,
variations in exclusion criteria, and the use of different
revisions for diagnosis may contribute to the wide range of
prevalence reported in the literature.

Numerous factors contribute to the heightened risk of ED
among individuals with diabetes. Research focusing on the ED
status in people with type 2 diabetes indicates that age plays
a significant role in disordered eating behaviors, with a higher
prevalence observed among individuals under the age of 50
years?'. Specifically, among type 2 diabetics, those reporting
binge eating tend to be younger compared to those without
an ED diagnosis'’'®. Furthermore, evidence suggests that binge
eating often precedes the onset of diabetes, with diabetes onset
occurring earlier in individuals with this behavior pattern'.
Consistent with existing literature, our study revealed a similar
trend, wherein a decrease in participants' age correlated with
an increased risk of both overall ED and binge eating. Given that
young age is a notable risk factor for BED, particularly prevalent
among individuals with type 2 diabetes, early screening for
type 2 diabetes is warranted for this demographic.
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Table 4. Correlation analysis of the relationships between scale scores and various variables

1) Gold ro|1
Questionnaire
(n=78) p
2) Munich ED- r |0.016 1
quest-total score
(n=148) p | 08933
3) Munich ED- r |-0.046 | 0.929" 1
quest-in the last
three months p | 0.690 <0.001
score
4) Munich ED- r | 0.027 0.897* 0.691* 1
quest score-the
worst case in the | , | 0813 | <0.001 | <0.001
past score
r | 0.006 -0.274* | -0.269™ | -0.255™ 1
5) Age
p | 0.957 0.001 0.001 0.002
6) Fasting plasma r -0.010 -0.067 -0.076 -0.064 0.012 1
glucose p |0.928 0.422 0.356 0.438 0.889 .
r | -0.010 | -0.106 -0.151 -0.051 0.055 0.712** 1
7) HbA1c
p |0.929 0.199 0.067 0.535 0.505 <0.001 .
8) Body mass r |0.026 0.215* 0.295™ 0.095 -0.102 -0.095 -0.207* 1
index p | 0819 |0.009 <0.001 | 0.252 0216 | 0.250 0.011
9) Diabetes r |0.059 -0.003 -0.069 0.056 0.235" | 0.368™ 0.473* -0.150 1
duration p | 0.605 0.970 0.405 0.497 0.004 <0.001 <0.001 0.070
10) Numbers of r | -0.148 | -0.051 -0.056 -0.041 0.118 0.192* 0.265™ -0.138 | 0.292* 1
oral antidiabetic
drugs p | 0.209 0.549 0.512 0.63 0.162 0.023 0.001 0.102 <0.001
11) Numbers of r |0.383* | 0.015 -0.055 0.119 0.016 0.128 0.037 0.134 0.204 0.131 1
insulin units 0.034 |0.92 0.710 0.415 0916 | 0.381 0.800 0359 | 0.16 0.407
*Correlation is significant at the level of 0.05 (Spearman correlation test), **Correlation is significant at the level of 0.01, (Spearman correlation test), Munich ED-quest:
Munich Eating and Feeding Disorders Questionnaire

Similar to the general population, females exhibit a higher
prevalence of ED among individuals with type 2 diabetes'’"?2,
However, contrasting findings have been reported by Garcia-
Mayor et al.?°, highlighting a more significant association
between BED and type 2 diabetes in men, while Nicolau et al.'®
found nossignificant gender-based difference in BED prevalence
among individuals with type 2 diabetes. In alignment with
existing literature, our study indicated that women had higher
ED scores compared to men.

Research has indicated a relationship between longer years
of education and binge eating behaviors in individuals with
type 2 diabetes??. Consistently, our study revealed higher
Munich ED-quest scores (worst case in the past) among
university graduates compared to other educational groups.
This association may stem from increased awareness and
knowledge regarding dietary habits among individuals with

higher education levels.
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Certain types of ED are associated with an increase in BMI due
to individuals' eating behaviors. Notably, individuals with type
2 diabetes and BED tend to have higher BMI compared to those
without BED. Obesity, often linked to ED, poses a significant
challenge in managing type 2 diabetes7?'?22* |n line with
existing literature, our study found that Munich ED-quest total
scores (for the last 3 months) increased with higher BMI values.

The impact of ED on the metabolic control of type 2 diabetes
remains unclear and most studies have failed to establish a
significant relationship''722425 Similarly, a study investigating
the clinical, biochemical, and psychological effects of ED on
individuals with type 2 diabetes found no significant differences
in glycemic parameters between those with and without BED'®.
Consistent with the literature, no significant relationship was
found in our study between metabolic control (assessed by
FBG and HbA1c levels) and Munich ED-quest scores. However,
irrespective of HbA1c levels, behaviors such as consuming large
quantities of food in a short timeframe and prolonged fasting
may induce short-term glycemic variability in individuals with
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Table 5. Evaluation of the relationship between various variables and scale scores

Munich ED-quest scores (n=148) HA according to the GQ (n=78)
Variables Total score In the last three The worst case | Impaired HA Normal HA
months in the past (n=6) (n=72)
Gender n Mean + SD Mean + SD Mean + SD n (%) n (%)
Female 93 | 24.73+18.79 13.53+8.66 11.20+11.70 6(12.2) 43 (87.8)
Male 55 | 18.70+20.72 9.80+8.27 8.91+14.08 0 (0) 29 (100)
p '0.007 '0.003 10.038 0.079°
Education level n Mean + SD Mean + SD Mean + SD n (%) n (%)
1) Literate 22 | 21.22+£19.79 11.82+7.19 9.41+£13.33 2(22.2) 7(77.8)
2) Primary school 89 | 21.42+16.52 12.4548.76 8.98+9.03 4(8.9) 41 (91.1)
3) Middle school 10 | 16.2049.56 9.50+6.28 6.70+5.79 0 (0) 5 (100)
4) High school 20 | 22.40+20.02 10.55+7.12 11.85+13.87 0 (0) 13 (100)
5) University 7 49.28+42.18 17.57+£16.24 31.71+29.00 0 (0) 6 (100)
p 20.005 20.754 20.026 0.353°
s:;?:xps SIS T D\ 7S n Mean + SD Mean + SD Mean + SD n (%) n (%)
1) Weak/normal 13 | 14.46+12.85 8.00+6.73 6.46+6.84 0 (0) 7 (100)
2) Overweight 54 | 21.85+22.18 10.81+8.21 11.04+15.24 1(3.2) 30 (96.8)
3) Obese 81 24.21+18.64 13.69+8.98 10.52+11.39 5(12.5) 35 (87.5)
p 20.104 20.020 20.385 0.345°
Diabetes treatment n Mean + SD Mean + SD Mean + SD n (%) n (%)
1) Oral antidiabetic drugs 99 | 24.41+20.06 13.07+8.66 11.34+13.44 4(8.3) 44 (91.7)
2) Insulin 7 24.86+15.08 13.004£8.19 11.86+7.03 0 (0) 4 (100)
3) Combined treatment 42 | 17.57+£18.95 9.81+8.57 7.76+11.14 2(7.7) 24 (92.3)
20.062 20.054 20.103 1.000?
Compliance with diet n Mean + SD Mean + SD Mean + SD n (%) n (%)
1) Yes 49 | 19.08+11.06 10.61+6.02 8.47+6.25 3 (10) 27 (90)
2) Partially 72 | 24.28+19.30 13.21+8.48 11.07+12.48 1(2.7) 36 (97.3)
3) No 27 | 23.93+30.24 12.07+12.46 11.85+19.88 2(18.2) 9 (81.8)
p 20.137 20.121 20.236 0.143°
ml(‘)l:itt)(e):iz; blood glucose n Mean + SD Mean+SD Mean + SD n (%) n (%)
1) 1-2 times 48 | 20.69+19.22 10.38+7.15 10.31+£13.93 1(3.2) 30 (96.8)
2) 3 and above 10 | 19.00+25.52 11.2+14.47 7.80+11.20 1(16.7) 5(83.3)
3) Never 27 | 28.59+26.28 15.07+10.91 13.52+16.37 0 (0) 8 (100)
4) Irregular 63 | 21.81+15.27 12.38+7.30 9.43+9.74 4(12.1) 29 (87.9)
p 20.257 20.109 20.539 0.349°
Frequency of hypoglycemia n Mean + SD Mean + SD Mean + SD n (%) n (%)
1) None 70 | 22.10+21.41 12.37+10.00 9.73+12.59 - -
2) Rarely 42 | 25.00+18.92 12.21+7.14 12.79+14.09 3(7.1) 39 (92.9)
3) Sometimes 22 | 17.73+£10.1 11.05+6.43 6.68+5.52 2(9.1) 20 (90.9)
4) Often/Always (n=2) 14 | 24.43+24.28 12.5+9.58 11.93+15.57 1(7.1) 13 (92.9)
p 20.549 20.936 20.286 1.000°
Data are given as n (%) and mean + SD values. "Mann-Whitney U test, 2KV: Kruskal-Wallis, *Fisher's exact test, p<0.05, Munich ED-quest: Munich Eating and Feeding
Disorders Questionnaire, HA: Hypoglycemia awareness, GQ: Gold Questionnaire, SD: Standard deviation

Several methods have been developed to assess IAH>S7. IAH
prevalence may vary depending on the diabetes-related
variables of the patients as well as the methodology used. A
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BED. Hence, further exploration of the relationship between
BED and glycemic variability is warranted.
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meta-analysis of 62 studies encompassing type 1 and type
2 diabetes reported a prevalence of 26.2% using the Gold
score®. Additionally, multinational studies have documented
prevalence rates ranging from 20.2% to 27.9% in type 2
diabetes?®?’. Among type 2 diabetics treated with insulin,
prevalence rates of up to 10% have been reported®. Studies
conducted in our country have reported |IAH prevalence rates
among type 2 diabetics ranging from 10.7% to 38.5%%%. In
our study, 52.7% (n=78) of participants reported experiencing
hypoglycemia at any frequency and severity, with IAH
observed in 7.7% of these individuals. Although HA has been
predominantly emphasized in type 1 diabetics and long-
term insulin users, it is acknowledged that the incidence of
hypoglycemia may rise in type 2 diabetics due to glycemia-
directed therapies. Our study concluded that the rate of |IAH
was lower than reported in the literature, likely due to the
relatively small number of individuals using insulin alone or in
combination with oral antidiabetic drugs.

Study Limitations

Our study has two primary limitations. Firstly, the single-center
and cross-sectional design, along with the relatively small
sample size, may restrict the generalizability of the findings
to the broader population. Secondly, the lack of participant
follow-up poses a limitation. Although our initial evaluation
found no relationship between ED and HA in our study
population, the potential development of ED during follow-
up should be considered. Future contributions to the literature
should aim for larger sample sizes and multicenter studies with
patient follow-up to address these limitations. The strength
of our study lies in being the first in our country to explore
the relationship between ED and HA in individuals with type
2 diabetes.

CONCLUSION

Our findings suggest that while the overall risk of ED was
low, the risk of binge eating was elevated among individuals
with type 2 diabetes. 7.7% of those reporting hypoglycemia
experienced impaired awareness but no significant relationship
was observed between HA and ED. However, the possibility of
developing ED over time should still be considered. Clinicians
should consider psychiatric consultation for patients with
type 2 diabetes displaying disordered eating attitudes. Raising
patient awareness about hypoglycemia may help deter
disordered eating behaviors.
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Does Delta Hemoglobin-Albumin-Lymphocyte Platelet (HALP)
Score Predict the Risk of Early Progression in Patients Treated
with CDK4/6 Inhibitors?

Delta Hemoglobin-Albumin-Lenfosit-Trombosit (HALP) Skoru Metastatik Meme Kanserinde
CDK4/6 Inhitibitord ile Erken Progresyon Riskini Predikte Eder mi?
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ABSTRACT

Aim: This study aims to determine the predictive value of dynamic change in hemoglobin-albumin-lymphocyte-platelet (HALP) score on treatment
response in hormone-positive metastatic breast cancer patients receiving cyclin-dependent kinase (CDK) 4/6 inhibitors.

Materials and Methods: This study was designed retrospectively. Between January 1, 2020, and September 30, 2023, 104 patients diagnosed with
metastatic hormone receptor-positive/human epidermal growth factor 2 receptor negative breast cancer were treated with CDK4/6 inhibitors plus
endocrine therapies at Sakarya University Training and Research Hospital. Patients were divided into two groups according to whether there was
progression at the initial response evaluation. Factors that could predict treatment response between the two groups were compared with regression
analysis.

Results: The median HALP score in patients was 34.08 (23.46-45.08) before treatment and 28.3 (19.24-42.61) at first response evaluation. Delta
HALP was <0 for sixty-four (61.5%) patients, >0 for 40 patients (38.5%). There was no statistical difference in delta HALP score between groups
with and without progression at the first response evaluation (p=0.334). The presence of liver metastasis and treatment line significantly affect the
early progression by univariate and multivariate regression analysis (p=0.031 and p=0.016, respectively).

Conclusion: Our study has found that the delta HALP score does not predict early progression. The presence of liver metastasis and later treatment
line were found to be statistically significant with early progression. These data are compatible with the literature.

Keywords: Cyclin-dependent kinase (CDK) 4/6 inhibitors, delta HALP score, hemoglobin-albumin-lymphocyte-platelet (HALP) score

0z

Amag: Bu calisma, siklin bagimli kinaz (CDK) 4/6 inhibitérleri alan hormon reseptéri pozitif/insan epidermal biytime faktorii 2 reseptérii negatif
(HR+/HER2-) metastatik meme kanseri hastalarinda hemoglobin-albiimin-lenfosit-trombosit (HALP) skorundaki tedavi baslangicina gore olan
degisimin tedavi yanitini predikte edip etmedigini degerlendirmeyi amaclamaktadir.

Gerec ve Yontem: Retrospektif olarak tasarlanan ¢alismamiza Sakarya Universitesi Egitim ve Arastirma Hastanesi'nde 1 Ocak 2020-30 Eyll
2023 tarihleri arasinda HR+/HER2- metastatik meme kanseri tanisiyla CDK4/6 inhibitorii tedavisi alan 104 hasta dahil edildi. Hastalar ilk yanit
degerlendirmede progresyon durumuna gére iki gruba ayrildi. iki grup arasinda tedavi yanitini predikte edebilecek klinik ve patolojik faktorler tek
degiskenli ve cok degiskenli regresyon analizi ile karsilastirildi.

Bulgular: Hastalarin ortalama HALP skoru CDK4/6 inhibitorl tedavisi dncesi 34,08 (23,46-45,08), ilk yanit dederlendirmede 28,3 (19,24-42,61)
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idi. Altmis dort (0%061,5) hastanin delta HALP degeri <0; 40 hastanin (%38,5) >0 oldugu gériildii. ik yanit degerlendirmede progresyon gériilen ve
goriilmeyen hastalar arasinda delta HALP skoru agisindan istatistiksel fark saptanmadi (p=0,334). Karaciger metastazi varli§i ve tedavi basamaginin,
tek degiskenli ve cok degiskenli regresyon analizinde erken progresyonu anlamli olarak etkiledigi g6riildii (sirastyla p=0,031; p=0,016).

Sonuc: Calismamiza gore delta HALP skoru erken progresyonu predikte etmemektedir. Karaciger metastazi varligi ve ileri basamaklarda kullanim
erken progresyon icin 6nemli iki risk faktoriidiir. Bu veriler literatiirle uyumludur.

Anahtar Kelimeler: Delta HALP skoru, hemoglobin-albiimin-lenfosit-trombosit (HALP) skoru, siklin bagimli kinaz (CDK) 4/6 inhibit6rii

INTRODUCTION

Hormone receptor-positive/human epidermal growth factor 2
receptor negative (HR+/HER2-) patients account for 70% of
all metastatic breast cancers. The metastasis is most commonly
seen in the bone, lung, liver, and brain, respectively'. In HR+/
HER2- metastatic breast cancer, a significant progression-
free survival (PFS) benefit has been obtained with cyclin-
dependent kinase 4/6 (CDK4/6) inhibitor and endocrine
therapy combinations in the first-line treatment. The objective
response rates (ORRs) with CDK4/6 inhibitors are 76%, yet a
subset of patients fail to respond despite being classified as
hormone positive?>.

Immunonutritional markers are valuable tools for predicting
and assessing cancer progression and treatment response*®.
The hemoglobin-albumin-lymphocyte-platelet (HALP) score is a
laboratory parameter that shows nutritional and inflammatory
status. The HALP score is calculated as HALP score = [hemoglobin
(g/l) x albumin (g/L) x lymphocytes (/L)]/ platelets (/L), which
was first described in gastric cancer in 2015 and has been shown
to be effective as a biomarker in many types of cancer’?®.

The HALP score, a composite index reflecting nutritional and
inflammatory status, has emerged as a potential prognostic
biomarker in various cancer types, including metastatic
hormone-positive breast cancer. A lower HALP score has been
correlated with more aggressive disease progression and poorer
outcomes in metastatic breast cancer patients®'™.

This study aims to determine the predictive value of
dynamic change in HALP score and also clinicopathological
characteristics on treatment response in hormone-positive
metastatic breast cancer patients receiving CDK4/6 inhibitors.

MATERIALS AND METHODS
Study Population

This retrospective study included 104 patients diagnosed
with metastatic HR+, HER2- breast cancer who received
CDK4/6 inhibitor plus ET at Sakarya University Training and
Research Hospital between January 1, 2020 and September 30,
2023. Patients were aged 18 years or older, with confirmed
ER and or PR positivity and HER2- metastatic breast cancer.
Inclusion criteria required treatment with CDK4/6 inhibitors as

first to fourth-line therapy. Patients were allowed to switch
between CDK4/6 inhibitors due to allergy, tolerability, or drug
availability. Male breast cancer patients and those without
completed treatment response assessments were excluded.
The study protocol was approved by the Ethics Committee of
Sakarya University Medical Faculty (decision no: 27.06.2024-
71522473-050.04-372954-165, date:  27.06.2024) and
conducted according to the principles of the Declaration of
Helsinki. Given the retrospective study design, the need for
informed consent was waived.

This retrospective study analyzed patient data (demographic,
clinicopathological, outcome, treatment response, and
laboratory parameters) obtained from medical oncology
outpatient clinic records, patient files, and electronic health
records. Due to local insurance regulations, patients received
either oral ribociclib or palbociclib in combination with
fulvestrant, an aromatase inhibitor, or tamoxifen as endocrine
therapy. Tumor response was evaluated locally every 12 weeks
using RECIST 1.1 criteria from treatment initiation. Patients
were categorized into two groups based on disease progression
status at the initial response assessment.

Patients were evaluated for hemogram and biochemical blood
parameters simultaneously. The HALP score was calculated,
as [hemoglobin (g/L) x albumin (g/L) x lymphocytes (/L)]/
platelets (/L) at the beginning of CDK4/6 inhibitors and first
response evaluation. PFS was defined as the time from the
date of initiation of ribociclib or palbociclib until the date of
radiological progression. Overall survival (OS) was defined as
the time from the date of initiation of ribociclib or palbociclib
to the date of death from any cause.

Statistical Analysis

All analyses were performed on SPSS version 23 (SPSS Inc.,
Chicago, IL, USA). Histogram and Q-Q plots were used to
determine whether variables were normally distributed.
Data are given as mean + standard deviation or median (1%
quartile - 3" quartile) for continuous variables according to
the normality of distribution and as frequency (percentage)
for categorical variables. Between groups, an analysis of
continuous variables was performed using the independent
samples t-test or Mann-Whitney U test, depending
on the normality of distribution. Age, gender, clinical
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characteristics, laboratory results, and treatment methods
were analyzed using univariate logistic regression. Then, the
variables that were found significant were analyzed using
the stepwise multivariate listening-reading method (enter
method). The mean was employed to determine cut-off values
for age. Survival times were calculated using the Kaplan-Meier
method. Between groups, comparisons of survival times were
performed using the log-rank test. ROC curve test was used to
determine HALP's cut-off sign. P<0.05 values were accepted
as statistically significant results.

RESULTS

A total of 104 patients were included in the study. The median
age of the patients was 56+11.67 years (32-84). At the first
response evaluation, 21 patients (%20) had progression. The
median OS was 137.57 months [95% confidence interval (Cl):
97.57-177.57]; the median PFS was 7.73 months (95% Cl: 3.70-
11.76) for all patients included in the study. All patients had a
median HALP score of 34.08 (23.46-45.08) before treatment and
28.3 (19.24-42.61) at the first response evaluation Delta HALP
was <0 for sixty-four (61.5%) patients and >0 for 40 patients
(38.5%) was. There was no statistical difference in delta HALP
score between groups with and without progression at the first
response evaluation (p=0.334; Table 1). The cut-off value for
the HALP score was 32.02 [area under the curve (AUC): 0.564].
At the beginning of treatment, 44 (42.3%) patients had a low
HALP score, and 60 (57.7%) had a high score.

Patients who experienced early disease progression exhibited
significantly higher mortality risk compared to those without
progression (95% Cl: 4.60-45.78, p<0.001). The median 0S
could not be calculated for patients without progression at the
initial evaluation (95% Cl: 100.15-256.56), while it was 13.43
months for patients with progression (95% Cl: 12.65-99.21,
p<0.001). A detailed comparison of patient characteristics
between the two groups is presented in Table 1.

Survival Outcomes

The median OS was 110.87 months (95% Cl: 56.62-166.12) for
the palbociclib group and 137.57 months (95% Cl: 100.81-
174.33) for the ribociclib group. The median PFS was 8.2 months
(95% Cl: 3.14-13.26) for palbociclib and 7.6 months (95% Cl:
5.30-9.9) for ribociclib. No statistically significant differences
were observed in OS or PFS between the two treatment groups
(p=0.888 and p=0.260, respectively) (Figure 1).

The presence of liver metastasis (LVM) and treatment line
were statistically significant with early progression. The risk of
early progression increased 4.03 times in patients with liver
metastases (95% Cl: 1.36-11.93; p=0.012). The progression risk
was 6.24 times higher in patients receiving CDK4/6 inhibitors
in the third and fourth lines (95% Cl: 1.68-23.11; p=0.006).
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Table 1. Comparison of clinical and pathological features of

patients with and without progression at the first response
QZIE

Yes (n=21) No (n=83) | p-value
n (%) n (%)
Age (year)
<56 12 (57.1) 40 (48.2) 0.464%
>56 9 (42.9) 43 (51.8)
Menopause status
Premenopause 10 (47.6) 32 (38.55) 0.572%
Postmenopause 11 (52.38) 51 (62.44)
Delta HALP
>0 10 (47.6) 30 (36.1)
0.334*
<0 11 (52.4) 53 (63.9)
Tumor location
Left 9 (42.9) 47 (56.6)
Right ' 11 (52.4) 33(39.8) -
Left + Right 1(4.8) 3(3.6)
Histology
IDC
ILc 14 (66.7) 66 (79.5) 370"
Others 5(23.8) 10 (12.0)
(IC. IDC+ILC. NOS) 2(9.5) 7 (8.4)
Progesterone
receptor
2001 21 (100.0) 75 (90.4) 0.139*
<%1 0 (0.0) 8 (9.6)
HER2 status
IHC score 1-2 5(23.8) 25 (30.1) 0.568"
IHC score O 16 (76.2) 58 (69.9)
E-cadherin (IHC)
Positive 1 (73.3) 29 (87.9) 0.210°
Negative 4 (26.7) 4(12.1)
Ki 67. labeling
index. %
<20 5 (35.7) 34 (54.0) 0.217!
>20 9 (64.3) 29 (46.0)
Nuclear grade
1 3(17.6) 20 (29.9) .
0.241
2 9 (52.9) 38 (56.7)
3 5(29.4) 9(13.4)
Neoadjuvant/
adjuvant treatment
Yes 6 (28.6) 20 (24.1) 0672"
No 15(71.4) 63 (75.9)
Operation primary
tumor 15 (72.4
Yes 6 ((28.6)) 45 (54.2) 0.154'
No 38 (45.8)
Bone metastasis
Yes 15 (71.4) 70 (84.3) 017
No 6 (28.6) 13 (15.7)
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Table 1. Continued

Yes (n=21) No (n=83)
n (%) n (%) p-value
Lung metastasis
Yes 4 (19.0) 28 (33.7) 0.193*
No 17 (81.0) 55 (66.3)
Liver metastasis
Yes 8 (38.1) 11 (13.3) 0.008°
No 13 (61.9) 72 (86.7)
Brain metastasis
Yes 1(4.8) 3(3.6) 0.807°
No 20 (95.2) 80 (96.4)
Treatment line
1-2 15 (71.5) 78 (94.0) 0.003"
3-4 6 (28.5) 5(6.0)
CDK4/6 inhibitors
Ribociclib 13 (61.9) 50 (60.2) 0.889°
Palbociclib 8 (38.1) 33(39.8)
Endocrine therapy
Letrozole 9(42.9) 50 (60.2) s
Fulvestrant 11 (52.4) 31 (37.3) '
Tamoxifene 1(4.8) 2 (2.4)
Dose reduction
Yes 3(14.3) 23 (27.7) 0.204*
No 18 (85.7) 60 (72.3)
Exitus
Yes 16 (76.2) 15 (18.1) <0.001*
No 5(23.8) 68 (81.9)
HALP: Hemoglobin-albumin-lymphocyte-platelet, IDC: Invasive ductal carcinoma,
ILC: Invasive lobular carcinoma, NOS: Not otherwise specified, HER2: Human
epidermal growth factor receptor 2, IHC: Immunohistochemical, CDK: Cyclin
dependent kinase. *Fisher's exact chi-square test, *Pearson chi-square test, bold
mean p<0.05

The presence of LVM and treatment line also significantly
affect the early progression by multivariate regression analysis
(p=0.031; p=0.016; respectively) (Table 2).

DISCUSSION

CDK4/6 inhibitors (ribociclib, palbociclib, and abemaciclib) are
first-line treatments in HR+/HER2- metastatic breast cancer. In
our study, progression was observed in 20% of a total of 104
patients diagnosed with metastatic breast cancer using CDK4/6
inhibitors at the first response evaluation. Early progression
was significantly higher in patients who had LVM and received
CDK4-6 inhibitors treatment at the 3-4t" line (p=0.012, p=0.006,
respectively). However, there is no statistical difference in delta
HALP score between groups with and without progression at
the first response evaluation (p=0.334).

HALP score is a biomarker that indirectly shows immunological
and nutritional status that may affect treatment response in
metastatic breast cancer. In early-stage breast cancer, a low

HALP score was associated with poor recurrence-free survival,
axillary lymph node involvement at the surgical stage, and poor
neoadjuvant treatment response. Pancytopenia due to CDK4/6
inhibitor and a history of chemotherapy may have affected the
HALP score. However, the cut-off value is compatible with the
literature and is 32.02 in our study’® ™.

The delta HALP score reflects the dynamic change in the
patient's status and is thought to be more sensitive than the
HALP score. Yuce et al.’”? evaluated whether delta HALP score
predicted neoadjuvant treatment response in locally advanced
breast cancer and obtained significant results like our study in
all subgroups (HR+/-, HER2+/-).

Evaluating the first-line effectiveness of CDK4/6 inhibitors
and paclitaxel treatment in patients with/impending visceral
crisis in data, the ORR in the CDK4/6 inhibitors arm was
77.8% and it was observed that a rate like that in our study
(22.2%) did not respond to treatment™. In addition, the fact
that similar results were obtained in the 4-month disease
control rate (77.8 % vs. 59.4%; p=0.168) and the time to
first improvement (3.9 vs 3.6 weeks; p=0.773) between the
two groups in this study suggests that chemotherapy cannot
be an alternative to CDK4/6 inhibitors for preventing early
progression. There is no clinicopathological or immunological
biomarker to predict this aggressive group, and there is no
statistical difference in delta HALP score between both groups
(p=0.334).

The presence of liver metastases appears to be an essential
risk factor for CDK4/6 inhibitor therapy. In a meta-analysis,
the presence of liver metastases resistant to endocrine
monotherapies was associated with poor outcomes, as in our
study. This meta-analysis showed better outcomes for OS,
PFS, and clinical benefit rate in the non-visceral metastasis
group.
outcomes than patients with visceral non-liver metastases'.

The presence of LVM was associated with worse

The fact that hormone receptor status was confirmed by
biopsy before treatment in 90.4% of our patients and that
HER2 receptor status was similar in both groups suggests that,
apart from the available molecular data, changes in tumor
biology, mainly caused by liver metastases, may be effective in
early progression. We think an alternative/combined treatment
to CDK4/6 inhibitors is required for this patient group.

Study Limitations

The most important limitations of our study are the
heterogeneity of treatment lines and endocrine treatments,
the inability to evaluate endocrine resistance mutations, the
small number of patients, and the retrospective design.
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Table 2. Univariate and multivariate regression analysis of clinical and pathological factors for early progression

Univariate LR Multivariate LR
OR (95% CI) p OR (95% CI) p

Age >56 (ref <56) 0.69 (0.27-1.83) 0.465
Delta HALP >0 (ref<0) 1.61 (0.61-4.22) 0.337
PR positive (ref: negative) 45.21 (0.01-155.15) 0.999
HER2 score 1+ and 2+ (ref: score 0) 0.73 (0.24-2.19) 0.570
Ki 67, % <20 (ref>20) 2.11 (0.64-7.01) 0.223
Grade (ref: 1) 0.260

2 1.58 (0.38-6.50) 0.527

3 3.70 (0.72-18.97) 0.116
Neoadjuvant/adjuvant chemotherapy history | 1.26 (0.43-3.68) 0.673
Operation with primary tumor 2.11 (0.75-5.98) 0.159
Bone metastasis (ref: No) 0.46 (0.15-1.42) 0.178
Lung metastasis (ref: No) 0.46 (0.14-1.51) 0.200
Liver metastasis (ref: No) 4.03 (1.36-11.93) 0.012 3.50 (1.12-10.94) 0.031
Brain metastasis (ref: No) 1.33(0.13-13.51) 0.808
CDK treatment line 3-4 (ref: 1-2) 6.24 (1.68-23.11) 0.006 5.36 (1.37-20.89) 0.016
CDK type Ribociclib (ref: palbociclib) 0.93 (0.35-2.50) 0.889
Dose reduction 0.44 (0.12-1.62) 0.214
HALP: Hemoglobin-albumine-lymphocyte-platelet, PR: Progesterone receptor, HER2: Human epidermal growth factor receptor 2, ref: Reference; CDK: Cyclin dependent
kinase, LR: Logistic regression, Cl: Confidence interval, OR: Odds ratio

CONCLUSION

indicate that the delta HALP score is not a reliable predictor
for early progression in this patient population. However,

This retrospective study investigated the predictive value of the presence of liver metastases and later treatment lines

were significantly associated with an increased risk of early
progression in patients receiving CDK4/6 inhibitors. These

the delta HALP score for early progression in metastatic breast
cancer patients treated with CDK4/6 inhibitors. Our findings
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results align with previous research highlighting the challenges
in managing patients with metastatic breast cancer and the
need for alternative therapeutic strategies.
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The Effect of Patient Position on the Fluoroscopy Doses Received
in Hip Fracture Surgery

Kalca Kiridgr Ameliyatinda Hasta Pozisyonunun Maruz Kalinan Floroskopi Dozlari Uzerindeki
Etkisi
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ABSTRACT

Aim: The study evaluates the impact of patient positioning on radiation doses received during fluoroscopy in proximal femoral nailing for hip
fractures. With the increasing use of minimally invasive, imaging-guided procedures, it is crucial to assess radiation exposure risks to both patients
and healthcare workers. Prior research indicates that various factors, including patient positioning, can influence radiation doses.

Materials and Methods: This study included patients who underwent proximal femoral nailing for hip fractures from January 2023 to May 2024.
Patients' positions were supine on a traction table, lateral decubitus position on a radiolucent table. Fluoroscopy data, including fluoroscopy time,
dose-area product (DAP), and radiation dose, along with patient demographics and body mass index (BMI), were analyzed.

Results: A total of 114 patients were included. There were no significant differences in demographic characteristics between the groups. The mean
fluoroscopy time was 42.02+25.75 seconds, with no significant difference between positions. The mean radiation dose was 18.72+16.24 milligray
(mGy), and the mean DAP was 3.50+3.07 Gy-cm2?, with no significant differences across positions. However, a statistically significant positive
correlation was found between BMI values and dose mGy values (r=0.242, p=0.009). Similarly, a statistically significant positive correlation was
observed between BMI values and DAP values (r=0.243, p=0.009). However, the mean number of fluoroscopic shots was significantly higher in the
supine position compared to the lateral position.

Conclusion: Patient positioning did not significantly affect fluoroscopy time or radiation dose proximal femoral nailing procedures for hip fractures.
However, the number of fluoroscopic shots was lower in the lateral position. High BMI was positively correlated with dose mGy and DAP values
except for time. The findings highlight the importance of considering BMI in radiation dose management and suggest that the lateral position may
be preferable for minimizing radiation exposure.

Keywords: Fluoroscopy, lateral, supine, traction

0z

Amac: Calisma, kalca kiriklari icin proksimal femur civileme sirasinda hastanin pozisyonunun floroskopi sirasinda alinan radyasyon dozlari tizerindeki
etkisini degerlendirmektedir. Minimal invaziv, goriintiileme rehberligindeki prosediirlerin artan kullanimi ile hem hastalar hem de saglik calisanlan
icin radyasyon maruziyeti risklerini degerlendirmek 6nemlidir. Onceki arastirmalar, hasta pozisyonu da dahil olmak {izere cesitli faktorlerin radyasyon
dozlarini etkileyebilecegini gostermektedir.

Gerec ve Yontem: Bu calismaya Ocak 2023 ile Mayis 2024 tarihleri arasinda kalca kiriklari icin proksimal femur civileme yapilan hastalar dahil edildi.
Ameliyat sirasinda hasta pozisyonlari traksiyon masasinda supin ya da radyolusent masada lateral idi. Floroskopi verileri, floroskopi siiresi, doz-alan
tiriinii (DAP) ve radyasyon dozu ile hasta demografisi ve viicut kitle indeksi (VKi) analiz edildi.

Bulgular: Toplamda 114 hasta dahil edildi ve gruplar arasinda demografik 6zelliklerde anlamli fark bulunmadi. Ortalama floroskopi stiresi 42,02+25,75
saniye olup, pozisyonlar arasinda anlamli bir fark bulunmadi. Ortalama radyasyon dozu 18,72+16,24 miligri (mGy) ve ortalama DAP 3,50+3,07
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Gy-cm2 olup, pozisyonlar arasinda anlamli bir fark bulunmadi. Ancak, VKi degerleri ile doz mGy degerleri arasinda istatistiksel olarak anlamli bir
pozitif korelasyon bulunmustur (r=0,242, p=0,009). Benzer sekilde, VKI degerleri ile DAP degerleri arasinda da istatistiksel olarak anlamli bir pozitif
korelasyon gozlenmistir (r=0,243, p=0,009). Sirtlstii pozisyonda floroskopi ¢ekim sayisi lateral pozisyona gére anlamh derecede daha yiiksekti.

Sonuc: Hasta pozisyonu, kalca kiriklari icin proksimal femur civileme prosediirlerinde floroskopi siiresi veya radyasyon dozunu 6nemli 6lctlide
etkilemedi. Ancak, lateral pozisyonda floroskopik ¢ekim sayisi daha dustikti. Bulgular, radyasyon dozu ydnetiminde VKI 6nemini vurgulamakta ve
radyasyon maruziyetini en aza indirmek icin lateral pozisyonun tercih edilebilecegini énermektedir.

Anahtar Kelimeler: Floroskopi, lateral, sirtiist, traksiyon

INTRODUCTION

Minimally invasive, imaging-guided interventional procedures
are increasingly being used in medicine as their benefits
to patients have been proven'. It has become a necessity to
evaluate the risks that may occur in patients and healthcare
workers due to the effect of ionizing radiation and to monitor
the radiation dose in fluoroscopy equipment'>. In 2009, the
Society of Interventional Radiology defined radiation dose
thresholds as peak skin dose > 3000 milligray (mGy), reference
point air kerma > 5000 mGy, dose-area product (DAP) > 500
Gy-cm? or fluoroscopy time (FT) > 60 minutes*.

The amount of radiation to which individual surgeons are
exposed is influenced by many factors. These factors include
the type and difficulty of the surgical procedure, the position
of the patientand the radiation protection measures used®®. It
should be kept in mind that not only surgeons but also other
health care providers in the operating room are at risk for
scatter radiation exposure®’.

The use of C-arm fluoroscopy in intraoperative orthopedic
procedures has become an important toolin modern orthopedic
surgical practice. This method increases the surgeon's
technical competenceas well as reducing patient morbidity
and length of hospital stay®™.

Radiation exposure among orthopedic surgeons varies widely;
however, when radiation exposure is considered on a single
case basis, an annual radiation exposure of 20 mSv is easily
achievable without lead shielding. A cumulative radiation
exposure of 1 Sv (1000 mSv) increases an individual's risk
of developing a solid tumor at any age by 60%". In logistic
regression analysis, working as an orthopedic surgeon is
known to significantly increase tumor risk'>. Studies have
shown that hematological and chromosomal abnormalities,
dermatological conditions, cataract development and the
spread of malignancies are linked to exposure to ionizing
radiation, which causes free radical formation and DNA
chain breakage™. Epidemiologic data collection is difficult for
various reasons. According to data from the Life Span Study,
the risks associated with low dose exposure are low; therefore,
large sample sizes are required'. For this reason, the potential

radiation risk should not be underestimated and safe working
practices should be adopted by healthcare institutions" .

Many studies have been conducted to reduce fluoroscopic
radiation dose®'®'>. Significant reductions have been achieved
by adjustments in operating modes compared to conventional
modes, and different results have been obtained with mini
C-arm fluoroscopy®'>™. Virtual fluoroscopy can improve the
accuracy of C-arm positioning and save time and radiation
dose in the operating room’. It has been shown that real-time
visualization of radiation exposure during the operation can
reduce radiation exposure even in the highest exposure cases'’.
Surgical techniques, the approach (anteroposterior), the
position of the patient during the procedure, the experience of
the surgeon performing the procedure, and the patient's body
structure have been shown to have an impact on fluoroscopy
doses'®?,

Proximal femoral nailing (PFN), one of the most commonly
used applications of fluoroscopy in thesurgical treatment of
hip fracture, can be performed in the supine position using a
traction table®?, a radiolucent table, or a conventional surgical
table?® or in the lateral decubitus position?.

Identifying procedures associated with significantly high
radiation dosesshould allow for more tactical dose management
strategies that can reduce the likelihood of radiation exposure
to patients and limit the cumulative radiation exposure of
physicians'.

This study aims to determine the effect of ionizing radiation
based on fluoroscopy in three different positions: under
traction, supine and lateral positions on the radiolucent
surgical table in PFN applications, which is one of the most
common treatment modalities for the rapidly increasing
elderly population worldwide and thus the predicted increase
in hip fracture cases®.

MATERIALS AND METHODS

Ethics committee approval for this retrospective study was
obtained on with Kastamonu University Clinical Research Ethics
Committee (decision no: 2024-KAEK-2 date: 17.01.2024). The
study included patients who underwent PFN for hip fracture
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in the orthopedics and traumatology clinic of Kastamonu
Training and Research Hospital between January 2023 and May
2024, when fluoroscopy data were started to be recorded in the
hospital system. Surgical procedures were performed in patients
who underwent fluoroscopy-guided traction table, lateral
decubitus position and supine position on radiolucent table.

We excluded patients with pathologic fractures that might
increase the use of fluoroscopy, reoperation, non-union or
implant revision, cases of multiple trauma and surgery for
fractures at othersites (requiring two or more fluoroscopies in
the same surgical procedure) as exclusion criteria. Other hip
fracture surgical techniques were also specifically excluded
from the analysis. The analysis included a comprehensive review
of hospital records and electronic data. The intertrochanteric
antegrade nail with integrated compression screws, 130°, 20
cm nail was used for proximal fixation for all patien.

Fluoroscopy data, FT in seconds, DAP, number of shots (NS)
and dose were evaluated along with patient demographics
and body mass index (BMI). FT was defined as the total time
fluoroscopy was used during the intervention. DAP was
defined as the dose in air in a given plane multiplied by the
areaof the entire x-ray beam emitted from the x-ray tube and
is gray (Gy)-cm2. Dose is defined as the total dose amount
and its unit is mGy. 1 mGy is equal to 0.001 Gy'.

Gy refers to the absorbed dose and does not take into account
energy type or tissue type. It can be used to express the
biological effects of high dose exposure. Sievert (Sv) represents
the biological equivalent dose and includes effects on specific
tissues. Conversion from Gy to Sv is done using unitless
weighting factors for energy and tissue type, the radiation
weighting factor for all photon radiation, including x-rays, is
.

The portable C-Arm fluoroscope used to acquire real-time
images of the patient during the procedures was an OEC
Brivo 785 Essential. The C-arm fluoroscopy system was set
to automatic mode; all technical factors, including kilovolt
peak and milliampere values, were automatically adjusted to
optimize image quality®.

Statistical Analysis

In this study, statistical analyses were performed with NCSS
(Number Cruncher Statistical System) 2007 Statistical
Software (Utah, USA) package program. In addition to
descriptive statistical methods (mean, standard deviation,
median, interquartile range), the distribution of variables
was examined with the Shapiro-Wilk test, one-way analysis
of variance was used for intergroup comparisons of normally
distributed variables, and Tukey multiple comparison test was
used for subgroup comparisons, Kruskal-Wallis test was used
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in intergroup comparisons of variables that did not show
normal distribution, Dunn's multiple comparison test was
used in subgroup comparisons, chi-square and Fisher's exact
test were used in comparisons of qualitative data, and Pearson
correlation test was used to determine the relationship
between variables. The results were evaluated at a significance
level of p<0.05.

RESULTS

A total of 114 patients participated in the study. The mean age
of all patients was 78.81+10.52 years and 74 (64.9%) of them
were female. The positions used in hip fracture operations
were lateral, supine, and traction positions at the rates of
45.60%, 39.50%, and 14.90%, respectively. BMI values were
27.39+4.59 in the lateral group, 27.83+3.98 in the supine
group, and 25.51+4.33 in the traction group. No statistically
significant difference was observed between the lateral, supine
and traction groups in terms of mean age, gender distribution
and BMI (p=0.331, p=0.101, p=0.171, respectively).

The mean FT was 42.02+25.75 seconds in all patients. There was
no statistically significant difference in the mean FT between
the lateral, supine, and traction groups (p=0.062). The mean
fluoroscopic dose was calculated as 18.72+16.24 mGy and DAP
as 3.50+3.07 Gy-cm2 in all patients. There was no statistically
significant difference between the lateral, supine and traction
groups in terms of mean dose and DAP (p=0.515, p=0.507,
p=0.524 respectively).

The mean number of fluoroscopic shots was calculated as
67.01+31.01 when all patients were included. A statistically
significant difference was observed between the lateral, supine
and traction groups in terms of the mean NS taken (p=0.003).
All these parameters are listed in Table 1.

As seen in Table 2, the mean NS of the supine group was
statistically significantly higher than that of the lateral group
(p=0.001) and there was no statistically significant difference
between the other groups (p>0.05). In Table 2, statistical
differences among three groups are seen. According to the
Pearson correlation test results, seen in Table 3, no statistically
significant correlation was found between age values and BMI,
time, dose mGy, DAP and NS values (p>0.05). There was also no
statistically significant correlation between BMI values and FT
values (r=0.144, p=0.125).

However, a statistically significant positive correlation was
found between BMI values and dose mGy values (r=0.242,
p=0.009). Similarly, a statistically significant positive correlation
was found between BMI values and DAP values (r=0.243,
p=0.009). A statistically significant positive correlation was
also observed between BMI values and NS (r=0.212, p=0.024).
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Table 1. Comparison of patient characteristics and fluoroscopy parameters among lateral, supine, and traction groups

Lateral Supine Traction p-value
Age Mean+SD 77.73+12.37 78.91+8.85 82.12+8.05 0.331"
Male 18 (34.62%) 1 (24.44%) 9 (52.94%)
Gender 0.101*
Female 34 (65.38%) 34 (75.56%) 8 (47.06%)
Height (cm) Mean + SD 164.73+8.35 163.51+8.15 167.18+8.39 0.2991
Weight (gr) Mean + SD 74.56+13.97 74.27+11.11 71.29+12.21 0.6391
BMI (w/h?) Mean + SD 27.39+4.59 27.83+3.98 25.51+4.33 0.171%
Mean + SD 36.52+20.7 47.5+26.95 44.38+33.64
FT (seconds) - 0.062*
Median (IQR) 31.1 (22.41-44.66) 41.88 (26.66-64.76) 35.88 (26.44-45.06)
Mean + SD 16.68+12.46 19.76+15.25 22.23+26.45
Dose (mGy) - 0.515*
Median (IQR) 12.37 (8.57-20.84) 17.02 (8.77-24.52) 15.98 (8.39-23.76)
Mean + SD 3.1242.36 3.69+2.87 4.18+5.03
DAP (Gy-cm?) - 0.507*
Median (IQR) 2.28 (1.6-3.9) 3.14 (1.64-4.55) 3 (1.55-4.44)
Mean + SD 56.94+22.75 77.44+35.17 69.53+32.87
FS - 0.003*
Median (IQR) 54 (43-62) 72 (52-104) 63 (42.5-91)
*One-way analysis of variance (ANOVA), *Kruskal-Wallis test *chi-square test, BMI: Body mass index, FT: Fluoroscopy time, DAP: Dose-area product, FS: Fluoroscopy shot
number, IQR: Interquartile range, SD: Standard deviation

Table 2. Statistical differences of mean number of shots in

between lateral, supine and traction groups

Lateral [ supine 0.001
Lateral / traction 0.119
0.372

Supine [ traction

‘Dunn’s multiple comparison test

Statistically significant positive correlations were found
between time, dose (mGy), DAP and NS. Strong correlations
were found particularly between time and dose (r=0.891),
time and DAP (r=0.888), time and NS (r=0.749), dose and DAP
(r=0.999), dose and NS (r=0.564), and DAP and NS (r=0.561)
(p=0.0001).

DISCUSSION

This study is the first to evaluate the use of fluoroscopy
and ionizing radiation in the same research for three
different patient positions-traction, supine and lateral for
PEN procedures in hip fractures. In terms of ionizing radiation
levels, no significant difference was found in FT, dose and DAP
values in the three different patient positions. No statistically
significant difference was found between the groups in
terms of demographic characteristics such as age, gender,
height, weight, and BMI; therefore, the groups were equalized.
In the comparison between supine and lateral positions on
the radiolucent table, the NS was significantly lower in the
lateral position, while no difference was found in the surgeries
performed on the traction table.

With the aging of the world population, hip fractures are
more common in the community and among healthcare
workers???*, This study shows that the lateral position should
be preferred in these cases to reduce surgical time and lower
the NS. Considering the preparation time and complications of
the traction table, it is emphasized that the lateral decubitus
position is important in terms of low NS%. In our study, a
significant positive correlation was found between time, DAP
and dose and the NS.

Numerous studies have compared and evaluated the use of
fluoroscopy in PFN applications by comparing only the NS¥-%°.
However, issues such as radiation exposure and especially
tissue damage should also be addressed, and such data can be
expressed in Gy or Sv'. For this reason, it may be appropriate
to evaluate parameters such as DAP, FT, and dose in studies
such as ours, since it should be evaluated with a single
parameter as stated by Bilekli et al.*'.

In the study by Bilekli et al.*" a comparison of FT in hip fracture
surgery according to supine and traction table positions was
made and the mean time was found as 55.95 seconds for
supine position and 48.29 seconds for traction table. In our
study, these times were 47.5 seconds and 44.38 seconds,
respectively, and the supine FT was found to be similarly high.

In a study by Zehir et al.*2, the mean duration of PFNA
fluoroscopy in the supine position was reported to be 2.0
minutes, which is significantly different from 47.5 seconds in
our study. Buxbaum et al.® reported the lowest FT as 76.45
seconds in hip fractures. Duramaz and ilter** reported the
mean and median FT as 34 seconds for both, with the same
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Table 3. Correlations between patient characteristics and fluoroscopy parameters*

Age BMI FT Dose DAP FS
r -0.096 -0.063 -0.094 -0.096 -0.053
Age p 0.309 0.505 0.317 0.310 0.578
r -0.096 0.144 0.242 0.243 0.212
oMl p 0.309 0.125 0.009 0.009 0.024
r -0.063 0.144 0.891 0.888 0.749
T p 0.505 0.125 0.0001 0.0001 0.0001
r -0.094 0.242 0.891 0.999 0.564
Dose p 0.317 0.009 0.0001 0.0001 0.0001
DAP r -0.096 0.243 0.888 0.999 0.561
p 0.310 0.009 0.0001 0.0001 0.0001
r -0.053 0.212 0.749 0.564 0.561
Fs p 0.578 0.024 0.0001 0.0001 0.0001
Pearson correlation tests, BMI: Body mass index, FT: Fluoroscopy time, DAP: Dose-area product, FS: Fluoroscopy shot number

surgical model. Patil* reported the mean FT as 72.6 seconds
in PFN applications. In our study, the median was 34 seconds
and the mean was 44 seconds on the traction table, which is
significantly different from these two studies.

In a study by Kalem et al.*, FT of PFNA application in the
supine position with two different fluoroscopy devices (device
A and B - these two fluoroscopy devices of the same brand
and software, but with different image intensifier sizes) was
reported to be 58.1 seconds and 98.9 seconds, respectively.
In our study, this time was found to be 47.5 seconds with the
same device model device B. In addition, while the mean DAP
value in the supine position was reported as 7.3 in the same
study, it was found to be 3.69 in this position in our study.

In the study of Bilekli et al.*', the mean DAP was 2.84 in the
traction position and 2.26 in the supine position, whereas in
our study, these values were 4.18 and 3.69, respectively. Unlike
our study, this study did not focus on dose values. In
addition, it was thought that the differences between
BMI values in the same study could explain the differences in
DAP values. While the mean BMI values were 23.4 and 22 in
Bilekli et al.*' study, they were 27.8 and 25.5 in our study. In
the literature, increased FT was associated with higher BMI and
increased DAP value was also associated with higher BMI*’. In
our study, high BMI was positively correlated with dose mGy
and DAP values except for time.

In the study by Rashid et al.*, the mean FT for short PFN
procedure was reported as 49 seconds and the median DAP
was 1.40 Gy-cma2. In our study, the median DAP value obtained
in the lowest lateral position was 2.28 Gy-cm2 and the median
FT was 31 seconds. In terms of the NS, the mean number of
fluoroscopy images in Rashid et al.** study was 109, whereas in
our study, 54 shots were found in the laterel position. Despite
the differences in FT and NS, the DAP mismatch remains
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unclear as more information on other details, such as patient
position and operating table, was not provided.

In the study of Roukema et al.** on hip fractures, the reported
dose value related to the use of fluoroscopy was 3.5 mGy, while
in our study, this value was determined as the lowest 16.68
mGy.

In addition, while the mean fluoroscopy duration was 53
seconds in Roukema et al.*® study, the lowest duration was
36.52 seconds in our study. The DAP value was reported as
0.0572 mGy-m2 in Roukema et al.*® study, whereas the lowest
value was 3.12 Gy-cm? (0.312 mGy-m2) in our study. The
significant differences between these studies are due to factors
such as different surgical techniques and materials used.

It is thought that the lower DAP values between the study of
Bilekli et al.*" and Roukema et al.*® study may not be explained
only by differences in BMI and surgical method. It is seen that
only automatic mode was defined as the operating mode of
fluoroscopy and the data of continuous or pulsed modes were
not available in any study. Pulsed mode is known to reduce
radiation exposure up to 64% compared to continuous mode*.
Itis thought that these factors may influence these differences.
In our study, it was observed that all surgeons worked in the
same fluoroscopy device with a continuous mode.

This study showed that patient position did not make a
difference in terms of fluoroscopy use andionizing radiation
in PFN applications in hip fractures. The lowest NS was
observed in the lateral position and a positive correlation
was found between BMI and dose and also BMI and DAP.
These findings emphasize the necessity of preoperative BMI
determination and exposure reduction measures in terms of
patient and worker safety (exposure to ionizing radiation).
The evaluation of BMI as a risk factor for high DAP exposure
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may require consideration of measures to reduce risks. The
widespread use of fluoroscopy devices in medical imaging
and surgical procedures raises concerns about potential
radiation exposure of staff and patients®’. Therefore, ongoing
collaboration and communication between operational staff
and radiation professionals is necessary to ensure safe and
effective use of the devices'. Radiation professionals play an
important role in training personnel, promoting the correct
use of protective equipment, and ensuring up-to-date safety
protocols. This collaboration helps to minimize long-term
health risks by reducing radiation exposure and improve the
safety of medical practices"?2.

Bundy et al.' stated that most of the cases exceeding the
radiation threshold value determined in their study were
performed by non-radiologists. This situation emphasizes the
importance of training of radiation professionals and points
to the errors of personnel who are not trained in radiation
physics, biology, and dose reduction techniques.

Study Limitations

The limitations of our study include the fact that the duration
of surgery was not evaluated, it was a single centered study,
and different surgeons were involved. However, it is important
that surgeons used their best technique in the study. Since
the focus of our study was to show the effect of patient
position on fluoroscopy dose, it is thought that whether the
device operates in pulse or continuous mode has no effect
on the data and conclusions obtained. There is a need for
prospective randomized controlled studies to evaluate the
effect of different modes of fluoroscopy in the future. In
surgeries performed without a traction table, the fact that the
radiation-producing part of the scopy device under the table
provides less radiation to be released should not be overlooked,
which is a handicap that this study did not evaluate.

CONCLUSION

The risk of exposure to high radiation doses increases
significantly, especially in prolonged procedures. Therefore,
it is important to improve safety measures and implement
effective dose control methods to minimize radiation doses.
It should be noted with this study that the NS is lower in the
lateral decubitus position compared to other positions, and
that BMI is related to ionizing radiation. Future research should
be directed towards improving safety standards in this area.
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ABSTRACT

Aim: This study aims to assess health service utilization and its correlation with socio-economic variables among rural residents of Edirne and
Kirklareli provinces.

Materials and Methods: This cross-sectional study was conducted between May and October 2019 with a survey in 414 households in 50 villages
in Edirne and Kirklareli provinces. Data were collected via a 42-question questionnaire.

Results: Of the visited villages, 36 (72%) lacked health institutions, while 5 (10%) had health centers and 9 (18%) had family health centers (FHC).
During working hours, 50.2% preferred public hospitals, 37.2% favored FHC, and 9.2% chose private hospitals/practices. Notably, 64.5% of elderly
participants with chronic conditions lacked regular follow-ups, along with 65.5% of women aged 15-49 years, while all children received regular
care.

Conclusion: Although access to healthcare services appears to be sufficient in the rural areas of Edirne and Kirklareli, located in the Thrace region, it
has been observed that there is a dependency on demand-based services. Notably, consistent primary care follow-ups, excluding childhood, appear
lacking, highlighting a gap in providing qualified and reliable health services to the public.

Keywords: Thrace, rural area, health service

0z
Amac: Bu calisma, Edirne ve Kirklareli illerinde kirsal kesimde yasayanlarin saglik hizmetlerinden yararlanma durumlarini ve bunun sosyo-ekonomik
degiskenlerle iliskisini degerlendirmeyi amaclamaktadir.

Gereg ve Yontem: Mayis ile Ekim 2019 tarihleri arasinda yapilan bu kesitsel calisma, Edirne ve Kirklareli illerine bagl 50 kéyde 414 hanede anket
uygulamasiyla gerceklestirilmistir. Veriler, 42 sorudan olusan bir anket ile toplanmistir.

Bulgular: Ziyaret edilen kéylerin 36'sinda (%72) saglik kurumu bulunmazken, 5'inde (%10) saglik merkezi ve 9'unda (%18) aile saghgi merkezi (ASM)
bulunmaktadir. Calisma saatleri icinde katilmeilarin %50,2'si kamu hastanelerini tercih ederken, %37,2'si ASM'leri ve %9,2'si 6zel hastane ya da
muayenehaneleri tercih etmistir. Kronik hastaligr olan yash katiimcilarin %64,5'inin ve 15-49 yas arasi kadinlarin %65,5'inin diizenli takiplerinin
yapilmadigi, ancak tlim ¢ocuklarin diizenli bakim aldigr dikkat cekmistir.

Sonug: Trakya bolgesinde bulunan Edirne ve Kirklareli illeri kirsalinda saglik hizmetlerine erisim yeterli goriinse de basvuru esasli hizmetlere
bagimhhk oldugu gozlenmistir. Cocukluk dénemi haricinde diizenli birinci basamak saglik hizmeti takiplerinin eksikligi, nitelikli ve giivenilir saghk
hizmetlerinin sunumunda bir bosluk oldugunu gdstermektedir.
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INTRODUCTION

Although globally rural areas are typically characterized as
regions distant from urban centers, with low population density,
predominantly elderly populations, and economies primarily
reliant on agricultural activities, each country's definition of
rural areas varies based on its own geographical structure,
population density, economic, and social characteristics'. In
Turkey, until March 2014, the Turkish Statistical Institute (TUIK)
classified settlements with populations of 20,001 or more
as urban and those with populations of 20,000 or fewer as
rural, following the criteria established by the State Planning
Organization in 1982 in its “Urban Threshold Survey: Urban
Definition for Turkey." However, with the enactment of Law no.
6360 published in the Official Gazette in 2014, which granted
metropolitan municipality status to 30 provinces, villages
within the boundaries of these provinces were designated
as neighborhoods, altering the rural-urban classification
significantly within these metropolitan areas based on the
20,000 population threshold?.

Numerous opportunities that enhance quality of life are less
prevalent in rural areas compared to urban areas. Particularly
in terms of education, healthcare services, employment
opportunities, and technological infrastructure, cities hold
significant advantages. Consequently, the younger population
tends to prefer urban areas for residence, leading to an increase
in the elderly population in rural areas.

According to the Address-Based Population Registration
System 2023 data from the TUIK, 7% of Turkey's population
resides in rural areas (towns and villages). The percentage of
the population aged 65 years and over is 9.9% in urban areas
and 30.1% in rural areas®. However, according to World Bank
data published by the Ministry of Environment, Urbanization,
and Climate Change, 23% of Turkey's population lives in rural
areas*.

We define healthcare services as planned activities aimed
at preserving individual and community health, providing
treatment when individuals are ill, enabling independent
living in the event of disability, and improving public health®.
In Turkey, preventive, curative, rehabilitative, and promotive
healthcare services are provided by public and private
healthcare institutions at the primary, secondary, and tertiary
levels. Despite the tiered structure of healthcare service
delivery, there is no mandatory referral system between tiers,
and individuals can receive services from the institution of
their choice. The choice of healthcare institution by individuals
is influenced by various factors such as their economic
status, the presence of social security coverage, proximity to
healthcare facilities in their place of residence, educational
background, previous experiences with healthcare institutions,
technological infrastructure of healthcare institutions, as
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well as the socio-cultural structure of the community, and
individual knowledge, attitudes, and beliefs®’.

In our country, primary health care services were provided
through the "health centers” of socialization model until 2005.
In the socialization model, primary services (preventive services
for society and the environment) were provided through
district-based health centers. In this model, health care services
in rural areas were provided through the village type health
centers and health posts that were staffed by midwives. The
“family medicine" practice, which started as a pilot program
in Diizce province in 2005, was expanded to cover the entire
country in 2010. In family medicine model, healthcare services
in rural areas are primarily provided through periodic visits
by family physicians (FPs) to rural areas and in few villages
that far from city centers by midwives and nurses stationed at
health posts, who are affiliated with FPs located in the nearest
urban areas®.

Another unit that provides primary health care services is the
community health centers (CHC) in this model. Unlike family
health centers (FHC), which focus on individual-oriented
activities, CHCs provide services aimed at the community. They
aim to improve and protect the health of the community in
their region. By conducting risk analyses related to community
health, they identify existing problems and develop plans to
address these issues®. They monitor, supervise, and coordinate
family medicine units. Additionally, CHC are responsible
for providing various primary health care services such as
environmental health services, monitoring and intervention
services for infectious and chronic diseases, forensic medicine
services, school health services, worker and occupational safety
services, health education services, and the licensing of private
health institutions'.

As a result of the change in the organizational chart of the
Ministry of Health, following Decree Law no. 694 dated
15.08.2017, the responsibilities of CHCs are carried out by
District Health Directorates in their respective districts,
depending on the population and size of the region. However,
there are still places where CHCs continue their activities®.

The aim of this study is to determine the utilization of
healthcare services by residents of rural areas in two provinces
(Edirne and Kirklareli) in the Thrace region and to examine the
relationship between individuals' healthcare service utilization
and certain socio-economic variables.

MATERIALS AND METHODS

The study is cross-sectional research conducted in the rural
areas of Edirne and Kirklareli provinces in the Thrace region
between May and October 2019. Due to the lack of information
regarding traditional urban and rural definitions in Law no.
6360, which connected the villages to the center and given
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neighborhood status. Because of the ongoing unresolved
issues in the urban/rural distinction since 2014, in this study,
the status of settlements prior to Law no. 6360 was used,
similar to the Turkey Demographic and Health Survey 2018".

The sample size was calculated as minimum 384 households,
using tables prepared by the World Health Organization for
"estimating a population proportion with a certain relative
precision'." Approximately 10% of the 432 villages in the
rural areas of Edirne and Kirklareli (50 villages; 29 villages from
Edirne, 21 villages from Kirklareli, with different distances
to district centers) were determined by simple random
sampling method and 414 households were determined by
weighting them according to the population of the villages.
The households in the villages were selected using systematic
sampling, with the mukhtar's house as the starting point, and
data were collected through face-to-face interviews with one
consenting individual per household. If there were infants
or children in the household, interviews were conducted
with their parents; if there were women aged 15-49 vyears,
interviews were conducted with themselves; and if there were
individuals aged 65 years or older, interviews were conducted
with them separately. Individuals who agreed to participate
in the study were informed about the research and verbal
consent was obtained. In cases where no one was found at the
selected household or if the household members refused to
participate, interviews were conducted with one person from
the neighboring household.

For data collection, a 42-item questionnaire was developed by
researchers, based onrelevantliterature, toascertaininformation
regarding various socio-demographic characteristics, household
income, social security status of household members, their
health conditions, and healthcare utilization patterns (such
as the healthcare facility visited within the last year, preferred
healthcare facility in case of health issues, etc.). Additionally,
healthcare utilization (including screenings and cancer
screenings, etc.) for infants and children, women aged 15-49
years, and individuals aged 65 years and above were separately
investigated if present in the household.

The distances of villages to the nearest state hospital (SH)
were calculated using the Google Maps application for road
transportation.

Ethical approval for the research was obtained from the Trakya
University Scientific Research Ethics Committee (decision no:
TUTF-BAEK 2019/198, date: 13.05.2019).

Statistical Analysis

Data analysis was performed using IBM SPSS Ver 25.0 software,
employing descriptive statistics along with the chi-square
and Student's t-test. The normal distribution of continuous
variables was assessed using the Kolmogorov-Smirnov test.
Statistical significance level was accepted as p<0.05.

RESULTS

Within the scope of the study, a total of 414 households were
reached, including 26 (52%) from Kirklareli and 24 (48%)
from Edirne, representing 50 villages in total. At least one
individual from each household was interviewed. Descriptive
characteristics of the interviewees are summarized in Table 1.

The average number of individuals residing in the households
was 3.2+1.6 (median: 3; min: 1; max: 14) people. Descriptive
characteristics of the interviewed households are presented in
Table 2.

In 36 of the visited villages (72%), there is no healthcare facility,
while 5 villages (10%) have a health clinic and 9 villages (18%)
have a primary healthcare center (PHC). It is noted that in
villages without any healthcare facility and those with health
clinics, mobile services are provided by their FP The average
distance to the nearest SH from the villages is 16.5+8.5 km
(min: 5.7-max: 60.3).

Table 1. Descriptive characteristics of the interviewees

Descriptive characteristics No %
Gender
Female 192 46.4
Male 222 53.6
Age groups (year)
18-25 31 7.7
26-35 39 9.9
36-45 61 15.9
46-55 79 20
56-65 99 26.6
65 and above 105 19.8
Marital status
Married 328 79.2
Single 72 17.4
Widowed n 2.7
Divorced 3 0.7

Education status

Illiterate 8 1.9
Literate 4 1.0
Primary school graduate 4 63.5
Secondary school graduate 45 10.9
High school and above graduate 94 22.7
Source of income

Officer 15 3.6
Worker 37 8.9
Farmer 109 26.3
Retired 1n7 28.3
Unemployed 95 229
Other 41 9.9
Total 414 100
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The median number of healthcare service utilization in the past
year among participants is 4.5 (mean: 5.4+4.7, min: 0-max:
19), and the median number of emergency department visits is
0 (mean: 1.0+1.7, min: 0-max: 10).

Table 2. Descriptive characteristics of households

The healthcare facilities where participants received services in
the past year during office hours and their preferred healthcare
facilities when facing a health problem are summarized in
Table 3.

When participants were asked about the reasons for their

EZ-::::I::i:m:?\:?dc::slslti:/ci;g o the household i) choice o'f t'he initial p!ac.e of ap.plic'aj[ion, 181 individuals
3 i (D) (43.7%) indicated “proximity,” 90 individuals (21.7%) stated
“reliability," and 78 individuals (18.8%) mentioned "“good
2-4 people 298 (72.0) technical facilities” as their reasons. Additionally, 32 individuals
5 or more people : B0 (7.7%) mentioned “affordability,” and 21 individuals (5.1%)
Number of income earners in the household reported choosing based on knowing someone at the facility.
1 person 251 (606) The majority of those who preferred the PHCs (80.5%) stated
2 people 131 (31.6) that they chose it due to its proximity, while 30.7% of those
3 or more. people 32(7.7) who preferred a SH or university hospital mentioned better
Monthly income of the household® technical facilities, and 24.8% cited higher reliability as reasons.
2LV UL el beloy 205 (49.5) Among those who chose a SH, 13.9% mentioned affordability
Abo_ve 2020 _TL 209 (509) as the reason for their preference over other hospitals.
Social security status of the household
No social security 17 (4.1) When examining the factors affecting the first choice of
Presence of SGK premium debt in the household healthcare institution during working hours, it was determined
Having premium debt (Bag-Kur insured) 40 (9.7) that there was no significant difference based on the distance
*The minimum wage for the year 2019, when the study was conducted, is 2020 TL of the residence to the nearest SH' whether the household had
SGK: Social security institution

any Social Security Institution (SSI) premium debt, or whether

Table 3. The healthcare facilities used in the past year and their primary choices for addressing health issues

Receipt of healthcare services within the Their first-choice healthcare institution for
Healthcare facilities last year* health issues
n (%) n (%)
Primary healthcare center 230 (55.6) 154 (37.2)
Mobile health service 52 (12.6) 0 (0)
State hospital 286 (69.1) 208 (50.2)
University hospital 54 (13.0) 13 (3.1)
Private hospital 81 (19.6) 28 (6.8)
Private clinic 10 (2.4) 10 (2.4)
Emergency service 169 (40.8) 1(0.2)

*Since participants provided multiple responses, the total may exceed 100

Table 4. Factors influencing the choice of primary healthcare institution during office hours

Preferers of primary care Preferers of non-primary care value
institutions n (%) institutions n (%) P
Having outstanding premium debt despite Yes 15 (37.5) 25 (62.5) 0.967*
having social security coverage No 139 (37.2) 235 (62.8) ’
Having a monthly household income below | Yes 65 (31.7) 140 (68.3) D
the minimum wage No 89 (42.6) 120 (57.4) '
The presence of a primary health care center | Yes 96 (41.4) 136 (58.6) 0.047*
in their village No 58 (31.9) 124 (68.1) '
The presence of children under 5 years of age | Yes 16 (45.7) 19 (54.3) 0.276*
in the household No 138 (36.4) 241 (63.6) '
The presence of individuals over 65 years of | Yes 41 (39.0) 66 (61.0) "
: 0.650
age in the household No 113 (36.6) 194 (63.4)
Distance to the nearest state hospital 18.3+10.9 km 16.4+6.4 km 0.070**

Statistical significance level was accepted as p<0.05. *chi-square test, **Student'’s t-test
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there were individuals over 65 years old or children under 5
years old in the household. However, differences were observed
based on the household income and the presence of a FHC
in the village of residence (Table 4). It was determined that
households with income below the minimum wage tended to
prefer non-primary care institutions more, while those living
in areas where a PHC was available tended to prefer primary
care institutions.

In the scope of the research, 105 individuals aged 65 years and
over were interviewed, and out of these, 79 individuals (73.8%)
reported having at least one diagnosed chronic disease. Among the
79 individuals with diagnosed chronic diseases, 51 (64.5%) stated
that their FP did not conduct regular check-ups for their chronic
conditions. Additionally, 94 individuals (87.8%) aged 65 years and
over mentioned that their FP did not recommend any vaccine,
while 13 individuals (12.1%) reported being recommended for
vaccination. Out of the 13 individuals who were recommended
for vaccination by their FP, 9 (69.3%) stated that they received
the recommended vaccine(s), while 4 (30.7%) did not.

Within the households surveyed, 93 included female
participants aged 15-49 years, and they were individually
interviewed. Among these female participants, 61 (65.5%)
reported that they did not receive regular check-ups by their
FPs. Among the 19 women who had experienced pregnancy
in the last 5 years, they preferred the following facilities
for antenatal care: 84.29% preferred primary health centers,
73.6% preferred SH, and 31.5% preferred university hospitals
(participants provided multiple responses). It was found that
those who experienced pregnancy underwent antenatal care
an average of 6+0.4 times at primary health centers, 6+1
times at SH, and 8+0.7 times at private hospitals (PHs). Out
of the 19 women who experienced pregnancy, 11 (57.8%) had
timely deliveries, 6 (31.5%) experienced preterm births, and 2
(10.5%) experienced induced abortions. One induced abortion
was performed at a SH, and the other was performed at a PH.
Among live births, 70.5% occurred at PHs, 23.5% at SH, and
5.8% at university hospitals.

In 35 households (8.5%), children under the age of 5 years were
present. Among these households, 27 (77.1%) had one child
under the age of 5 years, and 8 had two children. All children
received infant and childhood check-ups by FPs. Besides the
FP, children were taken for check-ups to SH (31.4%) and PHs
(22.8%). All households with children under the age of 5 years
(100%) reported that their children received all the vaccines
recommended by the FP.

When asked, “Have you ever had cancer screening done?”, 130
individuals (31.4%) reported having undergone screening. Out
of 161 women aged 30 years and over, 72 (44.7%) had cervical
cancer screening. Out of 141 women aged 40 years and over,
71 (50.4%) had mammography for breast cancer screening,
and out of 243 individuals aged 50 years and over, 65 (26.7%)
had colon cancer screening.

DISCUSSION

This study is a cross-sectional study that aimed at evaluating
the utilization of health services and factors influencing
health service usage among the rural population of Edirne and
Kirklareli. A total of 414 households were surveyed. The average
household size in our study (3.2 individuals) is similar to the
average household size in Turkey in 2019 (3.35 individuals)'.

Individuals residing in rural areas utilize health services less
compared to those in urban areas'. One of the fundamental
determinants of health service utilization is the distance
traveled to obtain healthcare services, a fact well-established
for a long time. A study conducted in Nigeria found that the
utilization of health services decreased exponentially with
increasing distance to healthcare facilities’™. In our study,
among the villages included, 36 (72%) had no healthcare
facilities, 5 (10%) had health centers, and 9 (18%) had PHC .
The average distance to the nearest SH from the villages was
16.5+8.5 km. A study conducted in Bursa reported similar
findings, with rural neighborhoods being an average of 14.6
km away from primary health care centers and 16.57 km away
from SH, comparable to our study™.

Another significant factor affecting access to healthcare
services is socio-economic status'®. Among the 414 households
surveyed, 49.5% had monthly incomes below the minimum
wage, and 4.1% had no social security coverage, while 9.7%
of households were insured under the Bag-Kur system with
premium debts. In 2019, general health insurance premiums of
9.1% of Turkish population were paid by governance and general
health insurance premiums of 2.9% were paid by themselves'.
According to Turkey Demographic and Health Survey 2018, 15%
of women aged 15-49 years were in rural areas outside the scope
of social security". It is seen that the social security coverage in
the villages where our study was conducted is better than in
Turkey. A study conducted in Gebze in 2004 found the absence
of social security coverage to be as high as 24.6%, while a study
by Cakir'* in Bursa reported that 46.8% of rural households had
monthly incomes below the minimum wage, and the absence
of social security coverage was approximately twice as high
(8.2%) as in our study. These results suggest that social security
coverage has expanded in our country over time®.

Within the past year, excluding emergency situations, 69.1% of
participants stated that they received services from SH, 55.6%
from FHC, 19.6% from PH, and 12.6% from mobile health
service when experiencing a health problem. Furthermore,
when asked where they would prefer to receive services if
they had a health issue, 50.2% indicated SH and 37.2% FHC.
Despite living in rural areas and being an average of 16 km
away, second-level healthcare facilities are the most utilized
and preferred units for receiving healthcare services. Similarly,
a study conducted in Eastern Anatolia in 2008 (67%) and in
Bursa (44.5%) found that SH was the preferred initial point
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of contact for healthcare services''. In a study conducted
in Southern Ethiopia in 2019, participants preferred public
primary healthcare institutions first, followed by educational
and referral hospitals when they had a health problem™. In
contrast to our findings, similar studies conducted in Turkey
before and after the Health Transformation Program indicate
that FHC were the primary choice for healthcare services?®-2
These studies were mainly conducted in urban areas, and
the primary reason for choosing FHC was their proximity.
Similarly, in our study, the main reason for choosing FHC was
its proximity. People living in rural areas generally travel to
the nearest district centers to receive healthcare services and
prefer SH due to the ability to directly access the desired level
of care without a mandatory referral system between levels.

In our study, factors influencing the choice of the primary
healthcare facility during working hours were examined. It was
determined that whether the household had SSI premium debt,
the presence of individuals aged 65 years and over or children
under the age of 5 years did not affect the preference for first
or second-level healthcare facilities. However, household income
and the presence of FHC in the village of residence were found
to influence this preference. Similarly, a study conducted in rural
areas of Eskisehir found that those benefiting from mobile health
services had significantly higher rates of referrals to second-level
healthcare facilities’. The Ministry of Health transitioned to family
medicine practice due to the inadequacy of the health center
system established under Law no. 224 in meeting the healthcare
needs of the population and the tendency of a large group of
patients who could be treated at the primary care level to seek care
from second and third-level healthcare facilities?®. However, in our
study and similar studies, it was observed that SH were the primary
choice for healthcare services in rural areas, individuals receiving
mobile health services preferred SH over FHC, and even those with
poor socio-economic status preferred second-level healthcare
facilities for receiving healthcare services. This suggests that family
medicine practice may be inadequate in rural areas’*'®. Similarly,
in another study conducted in rural Indonesia, it was found that
individuals with the poorest socio-economic status constituted the
group that benefited the least from primary healthcare services's.

In this study, 73.8% of the interviewed individuals over the
age of 65 years had at least one diagnosed chronic illness. In
Cakmur**study conducted in Kars province, this rate was 19%
among individuals over 65 years old. In our study, 64.5% of
individuals with a chronic illness stated that their FP did not
conduct regular check-ups related to their chronic condition.
This may suggest that the lack of chronic disease management
by FPs and individuals' preference for being examined by
specialists, indicating the influence of the perception of
excessive specialization, contribute to the preference for SH
as the first choice for healthcare services. Additionally, the
fact that 87.8% of individuals aged 65 years and over reported
that their FPs did not recommend any vaccines indicates that
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preventive services for the elderly are not effectively provided
in the rural areas of these two provinces.

In this study, it was determined that the follow-up of women
aged 15-49 years was not effectively conducted, although
prenatal and child healthcare services were relatively better in
terms of quantity in the rural areas of Edirne and Kirklareli. In
our study, the rate of receiving prenatal care among pregnant
women was found to be higher compared to Cakir'* study
conducted in Bursa and the Turkey Demographic and Health
Survey 2018 data'. Despite the availability of follow-up
services in SH and PHs, the effective provision of prenatal and
child healthcare services may be influenced by the inclusion of
these services in the performance criteria of FPs. In our study,
70% of the births in the last five years occurred in PHs, all of
which took place in a healthcare facility.

Screenings conducted at the primary healthcare level are
crucial for the early diagnosis of cancers. In our study, 31.4%
of the participants had undergone at least one screening for
breast, cervical, or colorectal cancer. This rate is similar to the
cancer screening rates reported in Turkey and in the study
conducted in Bursa'?, However, it is lower compared to the
screening rates in the European Union?.

Study Limitations

The data obtained from this study only represent the provinces
of Edirne and Kirklareli and cannot be generalized to the
Thrace Region or Turkey. Other limitations include the fact
that data on children were obtained from parents, which may
introduce memory bias, and reliance on participants' self-
reported healthcare usage.

CONCLUSION

Environmental and climatic conditions, socioeconomic factors,
the quality and quantity of healthcare services provided, ethnic
composition, cultural factors, and societal characteristics all
influence health outcomes. While the environmental, climatic,
and transportation conditions in Edirne and Kirklareli provinces
do not pose significant barriers to accessing healthcare services,
deficiencies in the delivery of primary healthcare services and
the quality of care provided often direct people to secondary
healthcare facilities. In our study, nearly half of the participants
residing in rural or semi-rural areas reported receiving primary
healthcare services through mobile units. Most participants
stated that they would seek care at secondary healthcare
facilities when faced with a health issue and would continue to
do so. The lack of community-based family medicine practices,
the absence of on-site healthcare delivery in rural areas, and
the lack of home visits have limited primary healthcare services
to those who seek them, leading to existing policies that
encourage individuals to seek care primarily at hospitals.

According to the inverse care Law, the availability of quality
healthcare tends to vary inversely with the need for healthcare
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services in the population served, with studies indicating that
this Law operates more strongly in areas where medical care is
left to market forces and less so in areas dominated by public
provision?’. Hence, social policies play a crucial role as one of
the most significant factors affecting health. It is imperative to
provide healthcare services within the framework of equitable
social policies. Rather than expecting the rural population to
access healthcare services, a rights-based approach to health
should involve bringing quality and reliable healthcare services
to them, ensuring long-term access to healthcare, and reducing
health inequalities between rural and urban areas.
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COVID-19 Vaccine Hesitancy: What Have We Learnt? - A Cross-
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ABSTRACT

Aim: Today, vaccine hesitancy is one of the top 10 global health threats, which hinders adequate immunization coverage and herd immunity. The
most recent global event that has led to a surge in vaccine hesitancy is the COVID-19 pandemic. COVID-19 vaccines have been studied extensively,
but a sizable number of people continue to have misgivings towards COVID-19 vaccines.

Materials and Methods: We performed a cross-sectional survey among adults across Tamil Nadu, India, to measure the frequency of vaccine
hesitancy and to understand the factors contributing to it.

Results: In our study population (n=1622), 49% were unwilling to get vaccinated. Hesitancy was higher among males when compared to females
(54% vs. 41%) and among the older population when compared to the younger population (58% vs. 43%). The most preferred information
sources regarding COVID-19 vaccines were television (38%), social media (25%), and newspapers (16%). Among the various social media platforms,
WhatsApp was the most popular (33%), and Twitter was the least popular (2%). Half the population (52%) felt that herbal supplements were
sufficient to provide immunity against COVID-19. The most common reason for hesitancy towards COVID-19 vaccination was the perception that
the vaccine was not safe enough (52%).

Conclusion: Our study shows that even after sufficient time had passed since the start of the pandemic, vaccine hesitancy in a progressive state
such as Tamil Nadu was disturbingly high. This warrants the need for more efforts to educate the public about the necessity of vaccines.

Keywords: COVID-19 vaccines, adults, willingness, source of information, hesitancy

0z
Amac: Asi tereddiidii, gliniimiizde yeterli asilama ve siirli bagisikligini engelleyen en 6nemli 10 kiiresel saghk tehdidinden biridir. Asi tereddiidiinde
artisa yol acan en son kiiresel olay COVID-19 salginidir. COVID-19 asilarinin kapsamli bir sekilde incelenmesine ragmen, 6nemli sayida insan COVID-19
asllarina karsi siiphe duymaya devam etmektedir.

Gerec ve Yontem: Agi tereddiidiiniin sikligini lcmek ve buna katkida bulunan faktorleri anlamak icin Hindistan'in Tamil Nadu kentindeki yetiskinler
arasinda kesitsel bir anket gerceklestirdik.

Bulgular: Calisma popiilasyonumuzda (n=1622), %49'u asi yaptirmak istemiyordu. Asi yaptirmaya karsi isteksizlik, erkeklerde kadinlara kiyasla
(%54'e karsi %41) ve yasli popiilasyonda geng popiilasyona kiyasla (%58'e karsi %43) daha yiiksekti. COVID-19 asilari hakkinda en ¢ok tercih edilen
bilgi kaynaklari televizyon (%38), sosyal medya (%25) ve gazetelerdi (%716). Cesitli sosyal medya platformlari arasinda WhatsApp en popiiler (%33)
ve Twitter ise en az popiiler olaniydi (%2). Niifusun yarisi (%52), bitkisel takviyelerin COVID-19'a karsi bagisiklik saglamak icin yeterli oldugunu
dustintiyordu. COVID-19 agisina karsi tereddtdiin en yaygin nedeni, asinin yeterince giivenli olmadigi algistydi (%52).

Sonug: Calismamiz, pandeminin baslangicindan bu yana yeterli zaman gecmesine ragmen, Tamil Nadu gibi ilerici bir eyalette asi tereddiidiiniin
rahatsiz edici derecede yliksek oldugunu gdsteriyor. Bu durum, halki asilarin gerekliligi konusunda egitmek icin daha fazla ¢aba gosterilmesinin
gerektigini ortaya koymaktadir.

Anahtar Kelimeler: COVID-19 asilari, yetiskinler, isteklilik, bilgi kaynag, tereddiit
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INTRODUCTION

India has one of the largest immunization programs in the
world, with a total coverage of 76.1% (National Family Health
Survey 2019-2020)". The Universal Immunization Programme
was implemented in the country in 1985. Under the aegis of
the National Rural Health Mission, this program is a crucial,
cost-effective public health intervention in the country.
Immunization against 12 vaccine-preventable diseases is
provided free of cost to the public, 11 at the national level
(diphtheria, pertussis, tetanus, polio, measles, rubella,
tuberculosis, hepatitis B, and meningitis or pneumonia caused
by Haemophilus influenzae type b) and 3 at the sub-national
level (rotavirus diarrhea, pneumococcal pneumonia, and
Japanese encephalitis). These vaccines can be availed in any
Indian state. The Government of India has also introduced
strategies for capacity building and system strengthening
through training programs, a National Cold Chain Management
Information System, and an Electronic Vaccine Intelligence
Network?3. However, there still remain factions that remain
hesitant to take vaccines.

Vaccine hesitancy refers to a delay in acceptance or refusal
of vaccination despite the availability of vaccination services.
Vaccine hesitancy is complex and context specific, varying
across time, place, and vaccines. It is influenced by factors
such as complacency, convenience, and confidence. A Vaccine
Hesitancy Determinants Matrix was developed by the Strategic
Advisory Group of Experts on Immunization Working Group
enumerating the various factors influencing vaccine hesitancy.
These factors were divided into three categories - contextual
influences, individual and group influences, and vaccine/
vaccination-specific issues*®. This suggests the highly dynamic
nature of vaccine hesitancy and the need for continuous
research in this area.

Vaccine hesitancy is a phenomenon that has been reported
ever since the discovery of the first vaccine® by Edward Jenner
in 1796. There are also reports of skepticism towards vaccines
against other highly contagious infections such as diphtheria,
pertussis, tetanus®, measles, mumps, rubella’, the Human
Papilloma Virus®and in recent times, COVID-19. Today, vaccine
hesitancy is one of the top ten global health threats, as per the
World Health Organization (WHO)®.

Vaccines became, unarguably, our most formidable weapon
against the coronavirus pandemic that began in 2019.
Regulatory authorities like the United States Food and Drug
Administration, European Medicines Agency, Medicines and
Healthcare products Regulatory Agency, and Central Drugs
Standard Control Organization approved several vaccines
against the SARS-CoV-2 virus, such as Pfizer-Biotech,
Moderna, Sputnik, and Astrazeneca™. In India, the two most
widely used vaccines were Covishield and Covaxin, developed

by Serum Institute of India and bharat biotech, respectively™ 2.
Since the beginning of vaccine rollout in mid-January 2021
until December 2021, approximately 1,32,93,84,230 doses
were administered to the Indian public. The number rose to
2,20,67,82,117 in January 2024, Overall, vaccine intake is
steadily rising, but a sizable number of people remain hesitant
to take vaccines.

Studies on COVID-19 vaccine acceptance and factors affecting
it, performed in countries such as Ethiopia, Congo', Portugal',
Ireland’, Japan™, UK, and US™, have reported that vaccine
hesitancy is a looming challenge today. Recent statistics show
that 5% of the eligible population in India has received only
a single dose, and 12% still remain unvaccinated against the
coronavirus®.

Tamil Nadu, a southern Indian state, has fared reasonably well
with respect to social, economic, and health indicators in the
last few decades. Yet a few studies report that COVID-19 vaccine
hesitancy is a definite issue in this state, and it lags behind
several others in COVID-19 vaccineuptake??2. The emergence
of Omicron and its variants reiterate the importance of
protection conferred by vaccines.

The effectiveness of a vaccine is heavily dependent on its rate
of acceptance by the public. We aimed to study the magnitude
of vaccine hesitancy across the state of Tamil Nadu, India, and
factors influencing it. Since misinformation about COVID-19
disease and vaccines was rampant at the time, our study
also assessed levels of trust in various information sources,
including social media platforms. The results of this study
can play a crucial role in combating vaccine hesitancy during
public health vaccination campaigns in future pandemics.

MATERIALS AND METHODS

This cross-sectional study was performed among adults in Tamil
Nadu, India, during August and September 2021. The study
was performed in compliance with the ethical principles of the
Declaration of Helsinki. The study was SRM Medical College
Hospital and Research Centre initiated after getting approval
from the Ethics Committee of our institution (decision no:
2871/IEC/2021, date: 23.01.2021) and registration in the Clinical
Trial Registry of India. Based on the availability of manpower
and resources, a systematic random sampling strategy was
employed so that the survey covered rural, semi-urban, and
urban households in all the regions of Tamil Nadu (north,
south, west, and central). Considering the 2021 population of
Tamil Nadu as 72,147,030 (https://censusindia.gov.in/census.
website/data/data-visualizations/PopulationSearch_PCA_
Indicators), 95% confidence level, and 3% margin of error, the
minimum sample size required was calculated as 1.070. After a
proper explanation of the study purpose and the acquisition of
written informed consent from the participants, information
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was collected using an author-designed, internally validated
questionnaire. The questionnaire consisted of 7 sections with
41 questions. Section 2 constituted the information sheet and
informed consent, section 1 sought to determine sources of
information used by the public, and section 3 assessed public
perceptions regarding COVID-19 vaccines. Questions in sections
4, 5 and 6 were formulated in such a way so as to understand
the degree of hesitancy and its contributing factors. Section
7 consisted of 8 questions that gathered demographic
characteristics such as name, age, gender, educational status,
occupation, and contact information (email/phone number,
city, and district). The information was collected through a
mixture of dichotomous and multiple-choice, close-ended
questions. Two questions used the Likert-scale, and one open-
ended question was added in section 6 to determine what was
the most important information sought when a new vaccine is
introduced or announced. Questions were prepared in English
and Tamil languages. An online questionnaire was used as an
additional method to achieve a wider reach. The public was
encouraged to participate in the survey by explaining about the
study. No financial incentives were given to the participants.

Statistical Analysis

Data were analyzed using SPSS version 16.0. Continuous
variables were expressed as mean + SD, and categorical variables
were expressed as frequency with percentage. Comparison
between various subgroups was done using the chi-square
test. Multiple linear regression analyses were performed to
determine the factors affecting vaccine hesitancy. A p-value
less than 0.05 was considered statistically significant.

RESULTS

The baseline characteristics of the study population are
described in Table 1. The mean age of participants was around
38+15 years. 60% of the respondents were males. 57% had
only completed school-level education, and 90% were not
associated with the healthcare profession. The proportion of
healthcare professionals among those with degrees was 22.3%.

The most preferred information source regarding COVID-19
vaccines was television (38%) followed by social media (25%).
Among the various social media platforms, WhatsApp (33%),
Facebook (20%), and Instagram (11%) were the most popular.
YouTube (8%) and Twitter (200) were the least popular. A
fourth of the respondents (26%) reported that they did not
trust social media for vaccine information.

The most preferred vaccines were Covishield (62%), and
Covaxin (249%), and a majority believed that both vaccines were
of equal safety and efficacy. 79% of participants preferred to
take vaccines in injection form than any other means.

282

It was noted that almost half the respondents believed herbal
supplements to be sufficient for immunity against COVID-19. A
little more than half reported that vaccine-associated negative
publicity caused them to lose interest in getting vaccinated.
58%were against compulsory vaccination for all.

When asked about the various concerns about the vaccines,
fever was reported as the most common (24%) (Figure 1). 64%
of participants reported that information regarding safety was
most important when a new vaccine came to market (Figure
2). Although 95% of participants conveyed that no one within
their social circles had developed serious adverse reactions
to these vaccines and 62% believed that the vaccines were
adequately monitored for safety by the government, it was
surprising to note that almost half the population (49%) was
unwilling to get vaccinated. 76% were not vaccinated even
with a single dose. Multiple linear regression analyses were
performed to obtain the odds ratio (OR) and to determine
the factors affecting vaccine hesitancy (Table 2). Being a
healthcare professional [OR: 3.354; 95% confidence interval
(C): 1.972-5.705; p<0.001], the presence of a vaccine mandate
(OR: 4.164; 95% Cl: 3.158-5.490; p<0.001), societal pressure
to get vaccinated (OR: 2.058; 95% Cl: 1.546-2.738; p<0.001),
the belief that COVID-19 vaccines have been adequately
studied (OR: 1.829; 95% Cl: 1.394-2.400; p<0.001) and are
being monitored for safety by the government (OR: 1.437;
95% Cl: 1.093-1.889; p=0.01), endorsement of these vaccines
by celebrities (OR: 1.637; 95% Cl: 1.259-2.129; p<0.001),
and ambiguity regarding the time interval required between
vaccine doses (OR: 1.734; 95% Cl: 1.286-2.339; p<0.001)
were found to decrease vaccine hesitancy. On the other hand,
negative publicity about vaccines (OR: 0.615; 95% Cl: 0.476-
0.794; p<0.001), the influence of anti-vaccination groups
(OR: 0.734; 95% Cl: 0.565-0.953; p<0.001), the presence of a
major illness (OR: 0.400; 95% Cl: 0.307-0.521; p<0.001), and a
past history of COVID-19 infection (OR: 0.268; 95% Cl: 0.202-
0.356; p<0.001) were found to increase vaccine hesitancy.

Subgroup analyses were performed based on age (Table 3
(a)), gender (Table 3 (b)), and education level (Table 3 (c)).
For obtaining vaccine information, older adults relied mostly
on television, whereas youngsters had equal preferences for
television and social media. WhatsApp and Facebook had
a similar degree of preference in both age groups (34% vs.
32%, 21% vs. 18%, p=0.0001). Older adults had greater
preference for herbal supplements (59% vs. 47%, p=0.0001).
Youngsters were more in favor of compulsory vaccination
(49% vs. 33%, p=0.0001) and they were also under greater
societal pressure to get themselves vaccinated (39% vs. 33%,
p=0.018). The proportion of the unvaccinated population
was higher in the older age group (79% vs. 73%, p=0.01032).
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Table 1. Baseline characteristics

Variable/characteristic ::;Z?:;eznzc)y {21 @7 [ e g S
1. Age (years) 37.88+15.38
Gender
2. Male 977 (60.2)
Female 645 (39.8)
Occupation - Health care professional
3. Yes 161 (9.9)
No 1461 (90.1)
Education
f School level education 926 (57.1)
’ Completed undergraduate education 532 (32.8)
Completed postgraduate education 164 (10.1)
Sources used for information on COVID-19 vaccines
Television 631 (38.1)
5 Social media 408 (25.2)
' Newspaper/magazines 269 (16.6)
Healthcare professionals 242 (14.9)
Journal articles 72 (4.4)
Social media used for information on COVID-19 vaccines
WhatsApp 536 (33.0)
Do not trust social media 427 (26.3)
6. Facebook 319 (19.7)
Instagram 178 (11.0)
YouTube 132 (8.1)
Twitter 29 (1.8)
How was negative information related to COVID-19 vaccines clarified?
Ask a healthcare worker 629 (38.8)
7. Ask a friend/family/relative 572 (35.3)
Check authenticity on the internet 410 (25.3)
Others 11 (0.7)
Most trusted source for information on COVID-19 vaccines
Healthcare worker 907 (55.9)
8. Friend/family 524 (32.3)
Social media 168 (10.4)
Other 23 (1.4)
Least trusted source for information on COVID-19 vaccines
Social media 871 (53.7)
9. Friend/family 573 (35.5)
Healthcare worker 164 (10.1)
Other 14 (0.9)
Do you trust the companies manufacturing COVID-19 vaccines?
10. Yes 1202 (74.1)
No 420 (25.9)
Do you believe herbal supplements are sufficient for immunity against COVID-19
infection?
. Yes 837 (51.6)
No 785 (48.4)
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Table 1. contiuned

Variable/characteristic ::r::qll:;znzc) y (%) or Mean + SD
Do you believe COVID-19 vaccines strengthen the immune system?

12. Yes 1181 (72.8)
No 441 (27.2)
Most preferred COVID-19 vaccine
Covishield 1008 (62.1)
Covaxin 385 (23.7)

13. Sputnik 97 (6.0)
Pfizer 94 (5.8)
Moderna 20(1.2)
Others 18 (1.1)
Attitude regarding Covishield and Covaxin
Covaxin and Covishield have equal safety and efficacy 973 (60.0)

14. Covishield is safer and more effective than Covaxin 387 (23.9)
Covaxin is safer and more effective than Covishield 214 (13.2)
Both Covishield and Covaxin are harmful 48 (3.0)
Preferred route of administration for COVID-19 vaccines
Injection 1284 (79.2)

15. Oral (tablet/syrup) 168 (10.4)
Nasal spray 151 (9.3)
Others 18 (1.1)
Does negative publicity influence your opinion about getting COVID-19 vaccines?

16. Yes 881 (54.3)
No 740 (45.6)
Do you believe that COVID-19 vaccination is a risk for your health?

17. Yes 550 (33.9)
No 1072 (66.1)
Do you think COVID-19 infection can occur even after vaccination?

18. Yes 319 (19.7)
No 1303 (80.3)
Should COVID-19 vaccine be made compulsory?

19. Yes 685 (42.2)
No 937 (57.8)
Do you feel social pressure to get COVID-19 vaccine?

20. Yes 588 (36.3)
No 1034 (63.7)
Are you concerned about side-effects of COVID-19 vaccines?

21. Yes 909 (56.0)
No 713 (44.0)
Serious adverse reactions to COVID-19 vaccines and percentage of participants who
knew at least one person in their circle that developed said reaction
No 1548 (95.4)
Death 30 (1.8)
Hospitalization 17 (1.0)

22. Fever with body pain 7 (0.4)
Body pain 6 (0.4)
Heart attack 5(0.3)
Fever 4(0.2)
Allergy 3(0.2)
Headache 2 (0.1)
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Table 1. contiuned

. . Frequency (%) or Mean + SD
Variable/characteristic (n=1622)
Do you believe that COVID-19 vaccines have been studied adequately?
23. Yes 1024 (63.1)
No 598 (36.9)
Do you believe that COVID-19 vaccines are being adequately monitored for safety
by the Government of India?
24.
Yes 1000 (61.7)
No 622 (38.3)
Do you believe that the vaccine should not be taken by persons with major
5 ilinesses such as cancer, heart disease, kidney disease etc.?
5.
Yes 1081 (66.6)
No 541 (33.4)
Are you willing to get vaccinated against COVID-19?
0 Yes 663 (40.9)
' No 796 (49.1)
Already vaccinated 163 (10.0)
Have you been vaccinated against COVID-19?
97 No 1225 (75.6)
' Single Dose 278 (17.1)
Double Dose 118 (7.3)
Do you believe that the vaccine is not needed if the person has a history of
COVID-19 infection in the past?
2 No, it is still required. 1109 (68.4)
Yes, it is not required. 513 (31.6)
Do you believe that celebrities can instill confidence in getting vaccinated against
COVID-19 infection?
29.
Yes 682 (42.0)
No 940 (58.0)
Have you lost interest in getting the COVID-19 vaccine due to the time interval
between the two doses?
30.
Yes 418 (25.8)
No 1203 (74.2)
SD: Standard deviation

Older adults felt celebrities taking a COVID-19 vaccine made
them more confident in doing the same when compared to
younger adults (46% vs. 39%, p=0.009).

229% of males and 34% of females did not trust social media for
information on vaccines (chi-square statistic 27.27; p=0.0001).
There was no difference in preference towards social media
platforms between genders. WhatsApp and Facebook were the
most popular, and Twitter was the least popular information
source. A greater proportion of male respondents reported
that they felt greater social pressure to get vaccinated (52%
vs. 39%, p=0.03) and that the vaccine should not be taken
by persons with major illnesses (70% vs. 61%, p=0.0001).
Most female respondents believed that vaccines ought to be

made compulsory for all (51% vs. 36%, p=0.0001). They were
also more willing to get vaccinated against COVID-19 (59%
vs. 46%, p=0.0001). And as expected, a greater proportion of
males were found to be unvaccinated compared to females
(79% vs. 71%, p=0.0002).

When subgroup analysis was done with respect to education
level, it was seen that television was the most preferred
information source among school - educated participants
(46%), whereas television and social media were equally
preferred among college-educated participants (29% vs.
30%, p=0.0001). WhatsApp was the most popular social
media platform in both groups. The school-level population
preferred herbal supplements for immunity against COVID-19
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infection (57% vs. 45%, p=0.0001) and was more influenced 319%, p=0.0001). Unwillingness to get vaccinated was more
by negative publicity about vaccines (61% vs. 52%, p=0.0001). prevalent among the school-completed population (58% vs.
A greater proportion in the college educated group wanted 380%, p=0.0001) and as expected, a greater proportion of these
the vaccine to be made compulsory (87% vs. 35% p=0.0001) participants remained unvaccinated (82% vs. 67%, p=0.0001).
and felt greater societal pressure to take vaccines (93% vs.

. ) Most sought after information on COVID-19 vaccines
Concerns regarding COVID-19 vaccines
mSafety mEfficacy mSide effects Assurance mOthers mTrial evidence

Percentage of participants (%)

. H H
il

No risk Fever Death Pain due to Allergy Others
injection
Cause of concern
Figure 1. Concerns regarding the vaccine Figure 2. Most sought-after information about vaccines
In our study, 56% of the population were concerned about the risk Safety (64%) was the most important information sought when
that might occur after being vaccinated. Fever (24%) and death the new vaccines came to market. This was followed by the
(17%) were the most common concerns. Injection and allergy were efficacy (17%) of and information (10%) about the vaccine

the least common concerns

Table 2. Factors affecting COVID-19 vaccine hesitancy

. 95.0% CI for EXP (B)

Factor Wald Sig. Exp (B)

Lower Upper
Gender 1.647 0.199 0.847 0.657 1.092
Occupation - healthcare professional 19.931 0.000 3.354 1.972 5.705
Trust in vaccine manufacturing companies 2.562 0.109 1.281 0.946 1.734
Negative publicity about vaccines 13.843 0.000 0.615 0.476 0.794
Belief that vaccines are a risk to health 0.302 0.583 0.921 0.688 1.234
Belief that vaccination will give you COVID-19 infection 0.040 0.842 0.967 0.693 1.348
Vaccine mandate 102.155 0.000 4.164 3.158 5.490
Societal pressure 24.503 0.000 2.058 1.546 2.738
Influence of anti-vaccination groups 5.378 0.020 0.734 0.565 0.953
Concern regarding the risks of the vaccine 0.694 0.405 1.117 0.861 1.450
Belief that COVID-19 vaccines have been studied adequately | 19.008 0.000 1.829 1.394 2.400
monitored for safety by the Government of Inia 6726 |o0l0 1437 1.093 1.889
Need to get a booster dose 0.917 0.338 1.137 0.874 1.478
Presence of a major illness 45.986 0.000 0.400 0.307 0.521
History of COVID-19 infection in the past 83.088 0.000 0.268 0.202 0.356
Vaccine endorsement by celebrities 13.525 0.000 1.637 1.259 2.129
/g;:gisguity regarding time interval required between vaccine 13.007 0.000 1734 1286 9339
Cl: Confidence interval
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Table 3 (a). Subgroup analysis - response of participants with respect to age

n=1622
Variable/characteristic Age <40 Age >40 p-value
n=967 n=655
Sources used for information on COVID-19 vaccines
Television 317 (32.8) 314 (47.9)
Social media 309 (31.9) 99 (15.1)
1. . 0.0001
Newspaper/magazines 151 (15.6) 118 (18)
Healthcare professionals 144 (14.9) 98 (14.9)
Journal articles 46 (4.8) 26 (3.9)
Social media used to acquire COVID-19 vaccine information.
WhatsApp 325 (33.6) 211 (32.2)
Facebook 202 (20.9) 117 (17.9)
2. Did not trust social media 201 (20.8) 228 (34.8) 0.0001
Instagram 165 (17) 12 (1.8)
YouTube 49 (5.1) 83(12.7)
Twitter 25 (2.6) 4 (0.6)
How was negative information related to COVID-19 vaccines clarified?
Ask a healthcare worker 343 (35.5) 286 (43.7)
3. Check authenticity on the internet 309 (31.9) 101 (15.4) 0.0001
Ask a friend/family/relative 308 (31.9) 264 (40.3) ’
Others 7 (0.7) 4(0.6)
Most trusted source for information on COVID-19 vaccines
Healthcare worker 574 (59.4) 333 (50.8)
4. Friend/family 256 (26.5) 268 (40.9) 0.0001
Social media 123 (12.7) 45 (6.9)
Other 14 (1.4) 9 (1.4)
Least trusted source for information on COVID-19 vaccines
Social media 487 (50.4) 384 (58.6)
5. Friend/family 365 (37.7) 208 (31.8) 0.011
Healthcare worker 107 (11) 57 (8.7)
Other 8 (8.3) 6 (0.9)
Do you believe herbal supplements are sufficient for immunity against
COVID-19 infection?
6. 0.0001
Yes 454 (46.9) 383 (58.5)
No 513 (53) 272 (41.5)
Most preferred COVID-19 vaccine
Covishield 550 (56.9) 458 (69.9)
Covaxin 244 (25.2) 141 (21.5)
7. Sputnik 80 (8.3) 17 (2.6) 0.0001
Pfizer 64 (6.6) 30 (4.6)
Moderna 16 (1.7) 4(0.6)
Other 13 (1.3) 5(0.8)
Attitude regarding Covishield and Covaxin:
Covaxin and Covishield have equal safety and efficacy 529 (54.7) 444 (67.7)
8. Covishield is safer and more effective than Covaxin 254 (26.3) 133 (20.3) 0.0001
Covaxin is safer and more effective than Covishield 153 (15.8) 61 (9.3)
Both Covishield and Covaxin are harmful 31(3.2) 17 (2.6)
Should COVID-19 vaccine be made compulsory?
9. Yes 469 (48.5) 216 (32.9) 0.0001
No 498 (51.5) 439 (67)
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Table 3 (a). continued

n=1622
Variable/characteristic Age <40 Age >40 p-value
n=967 n=655
Do you feel social pressure to get COVID-19 vaccine?
10. Yes 373 (38.6) 215 (32.8)
0.018
No 594 (61.4) 440 (67.2)
Do you believe that COVID-19 vaccination is a risk for your health?
11. Yes 582 (60.2) 327 (49.9)
No 385 (39.8) 328 (50) 0.0001
Are you willing to get vaccinated against COVID-19?
12. Yes 553 (57) 273 (42)
0.0001
No 414 (42.8) 382 (58.3)
Have you been vaccinated against COVID-19?
13. Yes 258 (27) 138 (21) 0.01032
No 709 (73.3) 516 (78.8)
Do you believe that the vaccine is not needed if the person has a history of
COVID-19 infection in the past?
14 No, it is still required. 697 (72) 412 (62.9) 0.0001
Yes, it is not required. 270 (27.9) 243 (37)
Do you believe that celebrities can instill confidence in getting vaccinated
against COVID-19 infection?
15. Yes 381 (39.4) 301(45.9) 0.009
No 586 (60.5) 354 (54)
DISCUSSION that COVID-19 vaccines have been adequately studied and are

Our study shows that 49% of study participants were unwilling
to take vaccines. This finding resonates with an earlier study
carried out across rural and urban groups in Tamil Nadu
where 40.7% of participants were vaccine hesitant and 19.5%
were vaccine deniers?. Similarly, a 2019-2020 study done in
Maharashtra, India, showed that 37% of participants were
either unwilling or unsure about receiving vaccines. Although
WHO and Center for Disease Control (CDC) have declared
that COVID-19 is no longer a public health emergency?*?,
herd immunity granted by vaccines still remains a formidable
weapon against the disease at the community level, particularly
in the face of new viral variants. Hence, it is essential that
vaccine hesitancy be tackled effectively. At the time of data
collection, more than ten months had passed since vaccine
rollout, but the fact that half the study population was still
unwilling to get vaccinated remains intriguing. One would
expect that a greater degree of acceptance would have set in
due to increasing knowledge gained about these vaccines.

Our study examined the various factors influencing vaccine
hesitancy. Positive factors that reduced vaccine hesitancy
included being a healthcare professional, the presence of a
vaccine mandate, societal pressure to get vaccinated, the belief
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being monitored for safety by the government, endorsement
of vaccines by celebrities, and ambiguity regarding the
time interval required between vaccine doses. The higher
acceptance of vaccines among healthcare professionals may
be explained by their knowledge about the mechanisms
underlying vaccination and its benefits, clinical experience,
and the risk they face as frontline workers, especially during
pandemics®.0n the other hand, they may also be reluctant to
voice their hesitancy towards vaccines due to pressures from
various organizations and their position as role models to
the public. The introduction of a vaccine mandate appears to
reduce vaccine hesitancy, possibly due to the fact that it is an
authoritative decree that could impact several social activities,
such as admission to schools and workplaces. It appears that
the public perceives a vaccine mandate as a punitive strategy
because 58% of our study population were against compulsory
vaccination. They feel coercion is unwarranted as it forces
them to take vaccines even when they are not personally
convinced of their safety and efficacy. However, this is not the
first instance of coercion for vaccination. For example, in the
USA, children are expected to get vaccinated before attending
school. Similarly, in Italy, fines are imposed if children do
not take their regular vaccinations®. The third factor that
appears to reduce vaccine hesitancy is societal pressure.
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During the subgroup analysis, it was observed that
unwillingness was more pronounced among males (54%
vs. 41%); p<0.0001), probably due to greater social pressure
from their employers to get vaccinated. However, few Indian
studies report greater vaccine hesitancy among females?. 42%
of our participants agreed that endorsement from notable
personalities could be a favorable factor in influencing public

opinion. The regression analysis also arrived at the same
conclusion. The trust that COVID-19 vaccines have been
adequately studied and are being monitored for safety by the
government were other factors that reduced vaccine hesitancy.
389% of our study population felt that COVID-19 vaccines were
inadequately studied. A similar proportion believed the Indian
Government had not sufficiently evaluated vaccine safety.

Table 3 (b). Subgroup analysis - response of participants with respect to gender

n=1622
Variable/characteristic Male Female p-value
n=977 n=645
Social media used for information on COVID-19 vaccines
WhatsApp 348 (35.6) 188 (29.1)
Facebook 226 (23.1) 93 (14.4)
1. Do not trust social media 213 (21.8) 216 (33.5) 0.0001
Instagram 93 (9.5) 84 (13.0)
YouTube 77 (7.9) 55 (8.5)
Twitter 20 (2) 9(1.4)
Preferred route of administration for COVID-19 vaccines
Injection 777 (79.5) 507 (78.6)
2. Nasal spray 103 (10.5) 48 (7.4) 0.026
Oral (tablet/syrup) 87 (8.9) 81 (125)
Others 10 (1) 8(1.2)
Does negative publicity influence your opinion about getting COVID-19
vaccines?
3. Yes 565 (57.8) 312 (48.3) 0.0001
No 412 (42.1) 332 (51.4)
Should COVID-19 vaccine be made compulsory?
4. Yes 355 (36.3) 330 (51.1)
0.0001
No 622 (63.6) 315 (48.8)
Do you feel social pressure to get COVID-19 vaccine?
5. Yes 334 (51.8) 254 (39.4) 0.033
No 643 (65.8) 391 (60.6)
Are you concerned about side effects of COVID-19 vaccines?
6. Yes 502 (51.4) 407 (63.1) 0.0001
No 475 (48.6) 238 (36.9)
Do you believe that the vaccine should not be taken by persons with major
illnesses such as cancer, heart disease, kidney disease etc.?
7. Yes 0.0001
687 (70.3) 394 (61.4)
No 290 (29.7) 251 (38.9)
Are you willing to get vaccinated against COVID-197?
8. Yes 446 (46) 380 (59) 0.0001
No 531 (54.3) 265 (41)
Have you been vaccinated against COVID-19?
9. Yes 207 (21) 189 (29) 0.0002
No 769 (78.7) 456 (70.7)
Do you believe that the vaccine is not needed if the person has a history of
COVID-19 infection in the past?
U No, it is still required. 636 (65) 473 (73.3) Bl
Yes, is it not required. 341 (34.9) 172 (26.7)
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Table 3 (c). Subgroup analysis - Response of participants with respect to education level

n=1622
Variable/characteristic School level College level p-value
n=926 n=696
Sources used for information on COVID-19 vaccines
Television 429 (46.3) 202 (29.0)
Social media 200 (21.6) 208 (29.9)
1. . 0.0001
Newspaper/magazines 148 (15.9) 94 (13.5)
Healthcare professionals 129 (13.9) 140 (20.1)
Journal articles 20 (2.2) 52 (7.5)
Social media used for information on COVID-19 vaccines
WhatsApp 291 (31.4) 245 (35.2)
Do not trust social media 272 (29.4) 157 (22.5)
2. Facebook 181 (19.5) 138 (19.8) 0.0001
YouTube 98 (10.6) 34 (4.8)
Instagram 76 (8.2) 101 (14.5)
Twitter 8 (0.9) 21 (3.0)
How was negative information related to COVID-19 vaccines clarified?
Ask a friend/family/relative 363 (39.2) 209 (30.0)
3. Ask a healthcare worker 352 (38.0) 277 (39.8) 0.0001
Check its authenticity in the internet 206 (22.2) 204 (29.3)
Others 5 (0.5) 6 (0.8)
Do you trust the companies manufacturing COVID-19 vaccines?
4. Yes 712 (76.8) 490 (70.4) 0.003
No 214 (23.1) 206 (29.5)
Do you believe herbal supplements are sufficient for immunity against
COVID-19 infection?
5. 0.0001
Yes 525 (56.7) 312 (44.8)
No 401 (43.3) 384 (55.1)
Do you believe COVID-19 vaccines strengthen the immune system?
6. Yes 698 (75.4) 483 (69.3) 0.007
No 228 (24.6) 213 (30.6)
Attitude regarding Covishield and Covaxin
Covaxin and Covishield have equal safety and efficacy 618 (66.7) 355 (51.0)
7. Covishield is safer and more effective than Covaxin 193 (20.8) 194 (27.9) 0.0001
Covaxin is safer and more effective than Covishield 100 (10.8) 114 (20.7)
Both Covishield and Covaxin are equally harmful 15 (1.6) 33 (4.7)
Does negative publicity influence your opinion about getting COVID-19
vaccines?
8 Yes 566 (61.1) 360 (51.7) 00001
No 360 (38.9) 384 (55.1)
Do you believe COVID-19 infection can occur even after vaccination?
9. Yes 148 (15.9) 171 (24.5) 0.0001
No 778 (84.0) 525 (75.0)
Should COVID-19 vaccine be made compulsory?
10. Yes 323 (34.9) 603 (86.6) 0.0001
No 603 (65.1) 334 (48.0)
Do you feel social pressure to get COVID-19 vaccine?
11. Yes 282 (30.5) 644 (92.5) 0.0001
No 644 (69.5) 390 (56.0)
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Table 3 (c). continued

n=1622
Variable/characteristic School level College level p-value
n=926 n=696
Are you concerned about side effects of COVID-19 vaccines?
12. Yes 474 (51.2) 452 (65.0)
0.0001
No 452 (48.8) 261 (37.5)
Do you believe COVID-19 vaccines have been studied adequately?
13. Yes 613 (66.2) 313 (45.0) 0.003
No 313 (33.8) 285 (41.0)
Do you believe that the vaccine should not be taken by persons with major
illnesses such as cancer, heart disease, kidney disease etc.?
14. 0.045
Yes 636 (68.7) 445 (64.0)
No 290 (31.3) 251 (36.1)
Are you willing to be vaccinated against COVID-19?
15. Yes 393 (42.0) 433 (62.0)
0.0001
No 533 (57.6) 263 (37.8)
Have you been vaccinated against COVID-19?
16. Yes 162 (17.0) 232 (33.0)
0.0001
No 761 (82.2) 464 (66.6)
Do you believe that the vaccine is not needed if the person has a history of
. COVID-19 infection in the past?
: No, it is still required. 609 (65.8) 500 (72.0) 0.009
Yes, it is not required. 317 (34.2) 196 (28.1)
Do you believe that celebrities can instill confidence in getting vaccinated
against COVID-19 infection?
18.
Yes 410 (44.2) 272 (49.1) 0.036
No 516 (55.7) 424 (61)
Do you think that people may lose interest in getting COVID-19 vaccine
19 because of the time interval between the two doses?
' Yes 199 (21.5) 219 (31.4) 0.0001
No 726 (78.4) 477 (68.5)

Some opined that more transparency was needed in sharing
vaccine related information to the public. Although clinical
trial results are available in the public domain, data from
these trials are limited compared to the large vaccine roll-
out database that the Indian Government has with respect to
vaccine safety among recipients. Periodical disclosure of safety
issues may elicit a greater degree of trust from the public.
However, the authors are of the opinion that availability of
more information could sometimes be counterproductive, if
interpreted inappropriately.

Two of the factors that increased public vaccine hesitancy
were negative publicity regarding vaccines and the influence
of anti-vaccination groups. The presence of a major illness also
made people hesitant to get vaccinated. Subgroup analysis
revealed that older adults were more hesitant to get vaccinated,
possibly due to greater fear with respect to safety issues and
the presence of comorbidities. The majority of the participants

also felt that taking vaccines in the presence of major illnesses
such as cancer, heart or kidney disease was inappropriate, a
perception shared among the various subgroups. An Indian
survey among cancer patients revealed that 60% were vaccine
hesitant, mainly for fear of the vaccine impacting cancer
therapy, its side-effects, and lack of information?’. These
findings are consistent with studies done in the USA and other
low- and middle-income countries®. A history of COVID-19
infection in the past was also a factor that contributed
to increased vaccine hesitancy. Despite the government
announcing that the vaccine can be taken 3 months after
recovery from infection, 32% of the study population believed
it was unnecessary for people who had a past history of
COVID-19.This perception may have arisen from the knowledge
that viral infections such as chickenpox and measles confer
lifelong immunity to those infected once. However, experience
has shown that naturally acquired immunity to COVID-19 is
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short-lasting and several thousand individuals were infected
during both the first and second waves®. The CDC states that
vaccination can be delayed up to 3 post-infection months,
but beyond that, booster doses with updated vaccines must
be taken pr omptly?*. This becomes crucial as the coronavirus
continues to mutate and new variants emerge. This fact does
not seem to have registered in people's minds, hence indicating
the importance of communicating the need for vaccination
even in those with a history of infection. Hesitancy was also
higher among those with lesser education, a trend reported
even in European and Canadian studies®**'. The major reasons
for vaccine hesitancy among our participants were safety and
availability (Figure 3).

Safety has been cited as a major concern even in earlier
reports®>. This is despite the fact that the prevalence of
serious adverse events due to COVID-19 vaccines is extremely
low. This could be attributed to fear mongering tactics by
peddlers of misinformation who circulate fallacies and raise
doubts about the vaccines' safety. In addition, it is a natural
tendency for the human mind to succumb to ‘negativity bias’,
i.e., it tends to remember the rare event of a serious adverse
reaction occurring in one individual rather than the daily
mundane news of millions taking the vaccine without any
adverse reaction. Although the government undertook the
herculean task of vaccinating the Indian population at a rapid
pace, myths regarding vaccine safety still prevail. The CoWin
platform, launched by the Indian government, was a welcome
step that helped instill public faith in the government. This
platform served as a digital backbone during the pandemic,
helped increase transparency, and added credibility to the
vaccination process. Collaborations between healthcare

Reason for not getting vaccinated against COVID-19

sarery | >
Availability [ 20
Not applicable (already vaccinated) _ 15
Efficacy [N 12
Reduction in number of COVID-19 cases - 5
Others . 4
Cost . 4
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Figure 3. Most common reasons for vaccine hesitancy

The major reason for not getting vaccination was safety concerns
(52%), followed by availability (20%) and efficacy (12%). Cost
(5%) and reduced case load of COVID-19 (4%) were other reasons
for not getting the vaccine
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workers, activists, celebrities, and governmental and non-
governmental organizations play key roles in this aspect.

In our study, television was the most preferred source of
information about vaccines (38%). This pattern was more
common among the elderly and in those with school-level
education. This trend was also observed in a survey carried out
in Israel, where the majority of respondents reported getting
COVID-19 vaccine information from local television®*. The
next important source of information was social media (25%),
among which WhatsApp (33%) and Facebook (18%) were used
by the majority. As anticipated, youngsters tended to use social
media more when compared to the elderly (63% vs. 15%,
p=0.0001). Similar results were seen in a health information
national trends survey (2013, 2014, & 2017) in the USA, which
reported significantly higher odds of the younger generation
using social media for health communication®*. Although
social media provides abundant information, respondents
in our study have agreed that its authenticity remains
questionable, and hence it was the least trusted source (54%).
Likewise, a cross-sectional study in Saudi Arabia showed that
the majority of the participants did not trust information
from social media, with WhatsApp being their least trusted
source®. Participants placed reasonable trust in information
obtained from healthcare workers (56%), but they reported
that this was not easily accessible®®. Scholarly articles that had
the most precise and authentic information about vaccines
were the least commonly used sources. Thus, it is imperative
that accurate information regarding vaccines is disseminated
aggressively by healthcare authorities through non-traditional
methods like social media and television. Public engagement
by the healthcare community through television may help
address double-minded fence-sitters.

More than half the study participants (52%) believed that
traditional herbal supplements like Kabasura Kudineer were
sufficient for immunity against COVID-19. Although studies
have shown that this formulation has beneficial effects in
improving viral clearance®-*, there are no studies to back its
ability to prevent infection. Yet a good number of people do
trust in its ability to prevent infection, thereby perpetrating a
false sense of assurance.

Lessons learnt from COVID-19 vaccination may be extrapolated
and used to tailor tactics that can improve vaccine acceptance
rates during future pandemics. Efforts must be made early
during the vaccine development period to understand the
factors contributing to hesitancy. Infodemics are prevalent
during any global crises, and the role played by the media
is crucial during those times. As shown in our study, there is
high information uptake from unreliable sources, making it
imperative to ensure that data from infodemics are carefully
filtered.
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Study Limitations

Firstly, although the study attempted to gauge perception
and behavioral practices towards COVID-19 vaccination
among adults across Tamil Nadu, certain regions of the state
were relatively underrepresented. However, care was taken to
ensure that urban, semi-urban, and rural populations were
included in the study. Secondly, the survey was done online
for one-third of participants. Hence, the possibility of them
not comprehending the questions cannot be ruled out. Thirdly,
since vaccine hesitancy ebbs and flows as time progresses
and more information becomes available, a follow-up study
would have proven beneficial. But this was not included in the
protocol for our study.

CONCLUSION

Age, gender, education level, and social media play major
roles in formulating beliefs and thus determining the degree
of public hesitancy toward vaccines. Our study showed that
even after a year of the pandemic, vaccine hesitancy in a
progressive state such as Tamil Nadu, India, was disturbingly
high. This warrants increasing efforts to educate the public on
the effectiveness and safety of vaccines. Greater engagement
of healthcare workers through social media on the beneficial
effects of vaccination is pivotal. Adequate measures must be
ensured to convey accurate information and to increase public
vaccine literacy through reliable sources.
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ABSTRACT

Aim: Throughout world history, people in the pandemic have not only been in danger of their physical health but also seriously affected their
mental health. To prevent the spread of the virus during the COVID-19 pandemic, the Council of Higher Education of our country has closed schools
and conducted education and training via online education. Therefore, the anxiety, uncertainty and closure of schools by the epidemic caused
anxiety. The aim of our study; The effect of the COVID-19 pandemic on medical faculty student education is to evaluate the satisfaction of students
from distance education applications.

Materials and Methods: Our study is a cross-sectional descriptive type and was conducted on 321 students studying in the 4%, 5" and 6"
grades Tekirdag Namik Kemal University Faculty of Medicine in the 2021-2022 academic year. A survey including students' sociodemographic
characteristics and distance education perspective was applied to collect data. The data were evaluated with statistical analysis.

Results: Of the participating students, 85 were in 4"-grade, 157 were in 5""-grade, 79 were 6"-grade medical students. Answers to the question “If
there was a second choice, would you choose the faculty of medicine?" 119 stated that they would choose the medical faculty again, 102 stated that
they would not, and 100 stated that they were undecided. Answers to the question "What is your preferred education system option from today" 17
of the students preferred only the online education system, 127 only the face-to-face education system, and 177 preferred the system with online
and face-to-face education have stated.

Conclusion: In terms of students’ answers to the survey, it was seen that their level of perspective on distance education was undecided and it was
determined that many factors affected distance education satisfaction. As a result, medical faculty students' anxiety increased during the pandemic
period and they were less satisfied with the distance education system.

Keywords: Medicine, pandemic, online education, distance medicine education

0z
Amac: Diinya tarihinde pandemiler, kisileri yalnizca fiziksel sagliklari yoniinden tehlikeye atmakla kalmayip ayni zamanda ruhsal sagliklarinida
ciddi diizeyde etkilemisdir. COVID-19 pandemisinde viriisiin yayilimini 6nlemek amaciyla Yiiksekogretim Kurulu, okullarin bir siireligine kapatilarak
egitim-6gretimin uzaktan egitimle yapilmasi yoniinde karar almistir. Dolayisiyla salginin kisilerde yarattigi endise ve belirsizlik, ayrica okullarin
kapanmasi &grencilerin akademik geleceklerinde endise ve kaygiya neden olmustur. Calismamizin amaci; COVID-19 pandemisinin tip fakiltesi
6grenci egitimi tizerine etkisi, 6grencilerin uzaktan egitim uygulamalarindan memnuniyet durumlarinin degerlendirilmesidir.

Gerec ve Yontem: Calismamiz kesitsel tanimlayici tipte olup, 2021-2022 egitim ve 6gretim yilinda Tekirdag Namik Kemal Universitesi Tip Fakiiltesi
4, 5 ve 6. sinifta egitim alan 321 6grenci Uzerinde yapilmistir. Verilerin toplanmasinda 6grencilerin sosyodemografik 6zelliklerini ve uzaktan egitime
bakis acisi iceren bir anket uygulanmistir. Veriler, istatistiksel analizlerle degerlendirilmistir.
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Bulgular: Katilimei 6grencilerin 85'i 4. sinif, 157'si 5. sinif ve 79'u 6. sinif tip dgrencileriydi. Ogrencilerin “ikinci bir tercih sansi olsa tip fakiiltesini
secer miydiniz?" sorusuna; 119'u tekrar tip fakiiltesini sececegini, 102'si secmeyecegini, 100'U ise kararsiz oldugunu belirtmislerdir. “Bugiinden
itibaren tercih ettiginiz egitim sistemi secenegi nedir?" sorusuna 6grencilerin 17'si sadece cevrimici egitim sistemini, 127'si sadece yiiz yiize egitim
sistemini, 177'si ise cevrimigi ve yiiz yilize egitimin beraber oldugu sistemi tercih ettigini belirtmislerdir.

Sonug: Ogrencilerin ankete vermis olduklari cevaplar acisindan, uzaktan egitime bakis diizeylerinin kararsiz oldugu gériilmiistiir ve uzaktan egitim
memnuniyetini pek cok faktériin etkilendigi saptanmistir. Sonuc olarak tip fakiiltesi 6grencilerinde pandemi doneminde endise artmis olup uzaktan

egitim sisteminden daha az memnun kalmislardir.
Anahtar Kelimeler: Tip, pandemi, uzaktan egitim, uzaktan tip egitimi

INTRODUCTION

The aim of medical education is to train physicians to maintain
the healthy state of the whole society'2 Education is an active
process that is constantly developing and changing. All kinds
of events affecting human beings affect education®. In our
country, the face-to-face education system is at the forefrontin
medical education and the “National Core Education Program”
is taken as a guide by faculties to establish basic standards*.

One of the tools that can be utilized in medical education
is distance education. The United States Distance Learning
Association defines distance education as the delivery of
education to distant people through electronic means such as
video, graphics, satellite, computer, multimedia technology®.

The aim of distance education is to provide individuals with
the opportunity to receive education and training through
systems that keep pace with developing technology and
contribute to education independently of time and space by
eliminating time and geographical restrictions that may cause
disruption of education®. The process that forms the basis of
distance education started with the reproduction of written
resources by printing them and thus making them suitable and
easily accessible for distribution. It then took its current form
with the integration of computer-aided systems, the use of
multimedia tools and techniques, and fast and cost-effective
access to content via the internet. Now, distance education is
accepted as a support to formal education and as an education
technique in its own right’.

Although distance education has many benefits such as
ensuring the sustainability of education and lifelong learning,
reducing educational costs by having students and instructors
in different places, it has some limitations in terms of method
and timing® In distance education, where communication
and interaction are less compared to face-to-face education,
it is necessary to plan, implement and evaluate the learning
processes very well in cooperation with students and teachers
in order to minimize the limitations and to ensure the successful
completion of the education process®.

Bringing students online brings to light deep inequalities
in the education system (lack of device ownership, lack of
secure internet connection, power and awareness of parents,
etc.). In addition, many factors such as lack of infrastructure
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(software, hardware, etc.), economic factors, lack of technical
staff, insufficient awareness of the society and especially
students, regional differences in the use of information
technologies constitute obstacles to e-learning and thus
distance education®. In addition, for students who need family
support in the educational environment, it is stated that
parents' lack of digital literacy level to help their children
transition to online learning or not having enough time to
devote to home education also causes inequalities™.

The COVID-19 virus has become a pandemic with its
intercontinental spread and has exposed the whole world to
political, social and economic devastation. In many countries,
measures such as curfews, quarantines, self-isolation and
social distancing, and the closure of places where there is a
high probability of contact, schools and universities have come
to the fore in order to break the rapid spread of the virus'".
Education is undoubtedly one of the components most
affected by the pandemic, and the pandemic has changed the
way the whole world views and applies education'>".

Following the first COVID-19 case in Turkey, schools were
suspended from March 16, 2020 until May 31, 2020, and open
and distance online education was introduced for primary and
secondary school students'?. In addition, all higher education
institutions suspended education in March 2020, the YOK
Courses Platform (Higher Education Institutions Courses) was
opened to all students, and it was decided to continue the
spring semester of the 2019-2020 academic year with open
and distance education as of March 23, 2020".

Although the COVID-19 virus is thought to affect young people
and children less in terms of health, these age groups have
been one of the most affected segments of the pandemic due
to this pause in their education. Students who have to receive
education in these times of crisis are also challenged by the
stress of the pandemic and the changing education process™.

The COVID-19 pandemichasrevealed the necessity of developing
different ways of thinking and producing more modern and
up-to-date solutions for the future of education globally in
order to create an innovative educational environment'.
Based on this awareness, our study aimed to investigate the
impact of the COVID-19 pandemic and distance education on
the education of 4™, 5" and 6" grade students of the Tekirdag
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Namik Kemal University Faculty of Medicine (FM), as well as
the effects of the process on students.

MATERIAL AND METHODS

Our cross-sectional descriptive study was planned to be
conducted on a total of 410 students (4™ grade 175, 5™ grade
117, 6" grade 118) studying in the 4" 5" and 6™ grades of
Tekirdag Namik Kemal University Faculty of Medicine in the
2021-2022 academic year. The study was initiated with the
approval of the Tekirdag Namik Kemal University University
Faculty of Medicine Non-Interventional Clinical Research Ethics
Committee (decision no: 2021.263.11.07, date: 30.11.2021).

The study included 321 volunteer students whose informed
consents were obtained. As a data collection tool in this study,
sociodemographic characteristics (53 questions) and Distance
Education Perspective (UEBA) (26 questions) questionnaire
prepared by the researchers were applied by face-to-face
interview method. The positive items in the questionnaire,
which consisted of 26 items in total and was prepared as a
5-point Likert scale, were scored as 5, 4, 3, 2, 1 from "strongly
agree" to "strongly disagree”, while the negative items were
scored as 1,2, 3, 4,5 from "strongly agree” to “strongly disagree”
in the opposite way. “Cronbach’s alpha reliability coefficient”
was used to determine the reliability of the questionnaire used
to measure the characteristics.

Statistical Analysis

SPSS 23.0 for Windows program was used for statistical
analysis. Normality assumptions of continuous variables were
analyzed by the Kolmogorov-Smirnov test and homogeneity
of variance was analyzed by the Levene's test. Mean and
standard deviation were used for descriptive statistics of
continuous variables and frequency (n) and percentage (%)
values were used for categorical variables. In the comparison
of two independent groups of variables, independent sample
t-test was used if the data were normally distributed, and the
Mann-Whitney U test was used if the data were not normally
distributed. The Kruskal-Wallis-H test was used for independent
three-group comparisons where the data were not normally
distributed, and Anova was used when the data showed normal
distribution. In subgroup comparisons, Tukey or Tamhane T2,
post-hoc analyzes were used. Sperman'’s Rho correlation test
was used for correlation analysis of continuous variables. In all
analyses, p<0.05 was accepted as the significance level.

RESULTS

A total of 321 FM students participated in the study. Of all
participants, 46.4% (n=149) were male and 53.6% (n=172)
were female. Of the participating students, 26.5% (n=85) were
4" grade, 48.9% (n=157) were 5" grade and 24.6% (n=79)
were 6™ grade medical students (Table 1).

When the preferences of the students were analyzed, 283
students had chosen the medical school as their first choice
in the university exam. When we looked at the answers given
to the question "Would you choose FM if you had a second
choice?", 37.1% (n=119) stated that they would choose FM
again, 31.8% (n=102) stated that they would not choose FM
and 31.2% (n=100) were undecided.

During the pandemic period, 69.8% (n=224) of the students
were residing in the family house, 41.4% (n=133) in the

Table 1. Sociodemographic data of the participants

Gender

Male 149 46.4
Female 172 53.6
Mother's educational level

[lliterate 13 4
Primary school 106 33.0
High school 7 22.5
Undergraduate 108 33.6
Graduate 22 6.9
Father's educational level

[lliterate 1 0.3
Primary school 85 26.5
High school 64 20
Undergraduate 130 40.7
Graduate 40 12.5
Mother's occupation

Officer 105 33.7
Worker " 3.4
Self-employed 17 5.3
Retired 24 7.3
Housewife 155 50.3
Father's occupation

Officer 143 44.5
Worker 31 9.7
Self-employed 79 24.6
Retired 53 16.5
Unemployed 2 0.6
The presence of a healthcare staff in the family

No 95 29.5
Yes 223 70.5
Monthly income

0-2500 TL 21 6.7
2501-5000 TL 57 18
5001-7500 TL 72 22.4
7501-10000 TL 63 19.6
10001 TL and above 97 30.2
Missing data are not included in the calculation
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student house, and 5.0% (n=16) in the dormitory. During this
period, 27.7% (n=89) used the zoom video communication

Table 2. Comparison of average distance education

perspective questionnaire value with sociodemographic

program and 69.5% (n=223) continued their distance

characteristics

education using the institutional education management and Perspective on distance education
planning system (Keyps), the platform officially used by their M + SD torF p-value
university for distance education programs. 83.8% (n=269) of Gender
the participants attended distance education programs with Male 1.95+0.45
their own computer, 26.8% (n=86) with their own phone, 4.0% Female 1.81+0.41 Y LT
(n=13) with their own tablet, and 6.5% (n=21) with someone Mother's educational level
else's computer. 2.5% (n=8) students had a monthly internet lliterate 1.79+0.35
quota of less than 5 gb, 7.5% (n=24) had a monthly internet Primary school 1794038
quota of 5-10 gb, 22.1% (n=71) had a monthly internet quota High school 2.06+0.48 e D001
of 10-50 gb, and 67.9% (n=218) had a monthly internet quota Undergraduate 1.86+0.44
of over 50 gb. As sources of online education, 78.5% (n=252) Graduate | s
used online live broadcast, 83.2% (n=267) used PDF, word, . -
powerpoint, 57.3% (n=184) used lecture recordings, 38.6% Father's educational level
(n=124) used offline video recordings, 42.7% (n=137) used llliterate 2.46+0
their own notes and 18.1% (n=58) used other lecturers' notes. Primary school 1.80+0.41
In this survey, the number of students who participated in the High school 1.9140.45 1.34 0.256"
study seems to be different since students could mark more Undergraduate 1.89+0.44
than one option in the same question or not mark at all, but Graduate 1.92+0.45
the study was conducted on 321 students. Mother's occupation
When we examined the distribution of the answers to the Officer 1911041
question “What is your preferred education system option Worker 1.87+0.53
as of today?”, 5.3% (n=17) of the students stated that they Self-employed 1.88+0.38 0.70 0.593°
preferred online education system, 39.6% (n=127) preferred Retired e
face-to-face education system, and 55.1% (n=177) preferred . =
both online and face-to-face education system. ok Ji50:: Ol
Father's occupation

UEBA questionnaire consisted of 26 questions and the reliability Officer 1.90+0.45
analysis (Cronbach's Alpha) value for the questionnaire was Worker 192+0.33
0.75. Accordingly, it is possible to say that the value found is

. . 1 . . Self-employed 1.90+0.45 0.80 0.529°
quite reliable'. The average score of the whole questionnaire -
was 1.88+0.44. In the comparison of the mean UEBA = UeleEEbe 2
questionnaire and sociodemographic characteristics, the mean Unemployed 1.38+0.22
score of female students was 1.81+0.41 and the mean score of The presence of a healthcare staff in the family
male students was 1.95+0.45 (Table 2). It was determined that No 1.87+0.42
the mean of UEBA showed a statistically significant difference Yes 1 882048 0.03 0.856°
according to gender (p=0.005). -

Monthly income
The mean UEBA score of male students was higher than that 0-2500 TL 1.75+0.36
of female students. The mean UEBA score was 1.79+0.35 2501-5000 TL 1.85+0.50
fo'r children of illiterate mothers, 1.79+0.38 for Chlldren.of e 1.92£0.43 Aor e
primary school graduates, 2.06+0.48 for children of high
school graduates, 1.86+0.44 for children of bachelor's degree 7501-10000 TL 1.90+0.39
graduates, and 1.88+0.45 for children of mothers with 10001 TL and over 1.88+0.46
postgraduate education. It was observed that the mean UEBA r p
score showed a statistically significant difference according Age 0.047 0.401¢
to the educational level of the §tudents' mothers (p=0.001). Number of siblings 04123 0,030¢
The mean UEBA score of the children of mothers who were
primary school graduates and undergraduate graduates was *t-test, "ANOVA, ‘Spearman's rho correlation test, r: Correlation coefficient, M +
. . . SD: Mean + standard deviation

statistically significantly lower than those who were high

school graduates (Table 2).
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When the UEBA questionnaire scores were compared with the
medical school grades and preferences of the students, the
mean UEBA score of the 4™ grade students was 1.83+0.45,
of the 5™ grade students was 1.96+0.41, and of the 6™ grade
students was 1.80+0.45. The mean UEBA score of 5" grade
medical students was statistically significantly higher than the
other grades (p=0.007).

In the comparison of the average UEBA questionnaire value
with the content of distance education during the pandemic
period, it was observed that there was no statistically
significant relationship between the UEBA score and the
residence status and device status of the students during
the pandemic period. The average of the instructors who
used online live broadcasting as an online education source
was statistically significantly higher than those who did not
(p=0.003) (Table 3). The mean UEBA score of the students
who used the Zoom program, which is a video conferencing
platform in distance education, was found to be 1.79+0.46,
and the mean UEBA score of the students who used the
institutional education management and planning system
(Keyps) program, which is the platform officially used by the

university for distance education program, was found to be
1.91+0.43. There was a statistically significant effect of the
average UEBA score according to the programs used (p=0.038)
(Table 3). Accordingly, it can be said that the UEBA averages of
those who use Keyps program in distance education are higher
than those who use Zoom program.

Perspective on distance education
| -
—| o
| —
4|

Positively Negatively Not influenced indecisive

How do you think Covid 19 in general affects your psychology?

Figure 1. Distribution of perspective on distance education
according to the psychological effects of COVID-19 pandemic

Table 3. Comparison of the average distance education perspective survey and the content of distance education during the

pandemic period

Perspective on distance education

M + SD torF p-value
Residence status during the period
Family house 1.89+0.42 -0.573 0.567
Student house 1.86+0.44 0.698 0.485
Dormitory 1.7940.42 0.865 0.388
Program used in distance education
Zoom 1.79+0.46
Keyps 1.91+0.43 33 0038
Device status used in distance education
Owned computer 1.87+0.43 1.16 0.249
Owned telephone 1.87+0.43 0.167 0.867
Owned tablet 1.88+0.44 1.46 0.146
Other's computer 1.83+0.52 0.499 0.618
Online education sources
Online live performance 1.92+0.43 -2.98 0.003
PDF, Word, PowerPoint 1.88+0.44 0.01 0.991
Course records 1.90+0.46 -1.26 0.209
Offline video records 1.91+0.43 -1.01 0.314
Owned notes 1.9240.45 -1.35 0.179
Notes of an instructor 1.88+0.40 -0.02 0.982
at-test, M + SD: Mean + standard deviation
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The students' response to the question "What were the effects
of the COVID-19 pandemic on your psychology” is shown
in Figure 1. In the comparison of the average UEBA value
and the psychological effects of the COVID-19 pandemic;
the average UEBA score of those who were affected by the
COVID-19 pandemic on the psychology of the students in a
good way was 2.11+0.38, those who were affected in a bad
way were 1.80+0.45, those who were not affected were
2.1540.35, and those who were undecided were 1.89+0.35. A
significant difference was observed between the mean UEBA
and the psychological effects of the COVID-19 pandemic on
students (p<0.001). It was found that the mean of those whose
psychology was affected in a good way was higher than those
whose psychology was affected in a bad way; the mean of
those whose psychology was not affected was higher than
those whose psychology was affected in a bad way; and the
mean of those whose psychology was not affected was higher
than those who were undecided (Figure 1).

In the comparison of the average UEBA value with the preferred
education systems, the average UEBA score of the students who
would choose the online education system if they had the chance
to choose it from now on was calculated as 2.23+0.60 points,
the average of those who preferred the face-to-face education
system was calculated as 1.64+0.39 points, and the average of
those who chose the online and face-to-face education system
was calculated as 2.02+0.36 points. There was a statistically
significant difference between the mean UEBA score and the
education system options preferred by the students as of today
(p<0.001). It was determined that the mean of those who chose
online education system was statistically significantly higher
than those who chose face-to-face education system, and those
who chose online and face-to-face education system were
statistically significantly higher than those who chose face-to-
face education system (Figure 2).

Perspective on distance education

Online Face-to-face Online+face-to-face

Which one would you choose if you had a chance to choose the education system from today?

Figure 2. Distribution of perspective on distance education
according to education system preference
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When we examined the sub-factors of the UEBA questionnaire,
55.5% (n=81) of male students strongly disagreed, 24% (n=35)
disagreed, 7.5% (n=11) strongly agreed with the statement |
thinkitissufficient to give practice-based courses at a distance”.
For the same proposition, 54.1% (n=92) of the women strongly
disagreed, 30% (n=>51) disagreed, and no one strongly agreed.
It was seen that the answers given to the statement "I think
it is sufficient to give practice-based courses at a distance”
showed a statistically significant difference according to
gender (p=0.003).

In addition, in the comparisons of the statement "l would
support the provision of university education completely
online after the pandemic” and the grade level, 49 people who
answered “strongly disagree” were in the 4" grade, 58 people
were in the 5" grade, and 28 people were in the 6™ grade;
22 people who answered “disagree” were in the 4™ grade, 51
people were in the 5™ grade, and 25 people were in the 6%
grade.

CONCLUSION

Decisions made in line with global measures have led to new
regulations in education systems, leading many educational
institutions to adopt the distance education system and
bringing about a major change in the academic lives of
students. This change has made university students one of
the groups most affected by the pandemic and put them in a
psychosocially challenging period as well as physical risks'. In
our study, we tried to determine the opinions of students who
took distance education courses during the pandemic period
on distance education and the impact of the pandemic.

In our study, a great majority of the students stated that they
ranked the medical faculty first in their university preferences.
In 1999, in another study conducted on Cerrahpasa Medical
Faculty students, this rate was 62.5%'. Considering the
difference between the dates of the studies, it can be
interpreted that medicine has become a more attractive
profession in recent years.

An important detail that stood out in our study was that
31.8% of the students regretted their choice of medical school
in response to the question "Would you choose medical school
again if given a second choice?" Similarly, in other studies,
the rates of regret were in parallel with our study'®'. The
reasons for this may be listed as realizing that the profession
of medicine is not suitable for them, their doubts about the
future of medicine, and the concern that they will not be able
to get the material and moral reward for their efforts during
the challenging education process'™.

From this point of view, it can be concluded that students prefer
MF with hope and enthusiasm, but a considerable number of
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them regret their choice of medical school for reasons such as
the problems they encounter during the education process and
their doubts about the future of medicine.

When we examine the comparison of material satisfaction
in distance education, it was observed that there was no
significant relationship between the device status of the
students used in distance education and whether it belonged
to them or not and their attitudes towards distance education
during the pandemic period. In another study conducted during
the COVID-19 pandemic process, which is compatible with our
study, no relationship was found between the technological
device owned and attitudes®.

However, there are other studies that found that students
who had their own computers, tablets or smartphones had
more positive attitudes towards distance education, which
is inconsistent with our study?'. An important point in terms
of ensuring adequate participation in distance education
is having sufficient internet quota to follow the lessons.
A 20-minute video made instead of a 45-minute lecture in
face-to-face education requires 500-600 mb internet quota if
watched in high quality.

A 60-minute-high quality video requires an average quota
of 1.5 gb. In other words, students need an average of 5 gb
of internet per month in order to participate in the lessons?.
97.5% of the students who participated in our study stated
that their internet quota was 5 gb or more, and according to
this result, the internet quota of the students does not pose a
problem in terms of participation in the lessons at a high rate.

According to our study results, having a higher level of internet
quota than required to participate in trainings has a positive
effect on people's psychology. On the other hand, we think
that an insufficient internet quota will greatly affect people’s
satisfaction with distance education and their psychology
through online-based activities.

While taking online courses, students face many technical
problems in the university's distance education system, such as
internet disconnections, audio and video problems, late or no
uploading of the courses to the system?. In our study, half of the
participants stated that they experienced technical problemsin
online education and that there was no unit they could reach
for the technical problems they encountered. Considering that
an effective technical service that students can access and get
feedback to solve the problems they experience will affect
their satisfaction with distance education, it is important
to establish these units and to inform students about the
existence of these units.

One of the most important criteria affecting the quality of
distance education is the quantity and quality of teaching
and learning resources and materials**. Adequate material

support closely affects the effectiveness and satisfaction of
distance education for both trainees and instructors®. In our
study, the average of instructors who used live performance
as an online education resource was statistically significantly
higher than those who did not. In another similar study, it
was observed that students preferred to receive education on
online live performance®.

Considering the students' perspectives on distance education;
according to the findings of a study examining the attitudes
of undergraduate and graduate students towards distance
education, it was understood that students see distance
education as a second option. This result is consistent with our
study in which attitudes towards distance education during
the pandemic period were found to be close to undecided, and
we believe that social isolation has an effect on this situation?’.

In our study, it was determined that the mean UEBA score
of the students showed a significant difference according to
gender and the mean UEBA score of male students was higher
than that of female students. In many studies in the literature,
it has been found that distance education attitudes are
higher in favor of males than females?. This may be because,
according to a generally accepted view, male students tend
to use technology more and more competently than female
students. However, when the literature was examined, a study
indicating that attitudes towards distance education did not
differ according to gender was also found?®.

In our study, a significant difference was observed in the mean
UEBA score according to the education level of the students’
mothers (p=0.001). In another study compatible with our
study, parents' distance education experiences were evaluated
during the pandemic, and it was shown that family support
and parental education level supported learning in students
who had the opportunity to spend more time at home and also
increased student motivation®.

In addition, in line with the answers given, it was observed that

the UEBA score decreased as the number of siblings increased.
This relationship shows that students who resided in the family
home with a rate of 69.8% during the pandemic period had
problems accessing and focusing on online courses as the
number of people living at home increased, which decreased
their educational satisfaction.

In the comparison of the UEBA score by grades, the average
UEBA score of 5" grade medical students was significantly
higher than the other grades. Although there are studies
showing that the grade level does not affect the attitude
towards distance education, many different studies show that
grade levels show differences in attitudes towards e-learning®.

We think that it would be beneficial to organize the number
and program of distance education courses according to the

301



CELIK GUZEL et al. Intern Doctors' Perspective Distance Medical Fducation

Nam Kem Med J 2024;12(4):295-303

grade level, especially in blended education applications. In
our study, UEBA satisfaction of students receiving distance
education during the pandemic process varies according to
the education platform used. We think that educators and
administrators comparing these differences and choosing the
most efficient platform will increase student satisfaction?63'.

When students were asked about the education system
they would like to choose from now on, about half of the
participants stated that they preferred a system in which
online and face-to-face education were carried out together.
In line with these opinions, it can be concluded that distance
education can be an important alternative to traditional formal
education and that blended education planned not only in
emergency and compulsory situations but also in normal times
will be satisfactory at both student and instructor levels.

In our study, a statistically significant difference was found
between the average UEBA score of the participants who
interpreted distance education in line with these factors and
the education system options they preferred as of today. It
was found that the UEBA average of those who chose online
education or online + face-to-face system was statistically
significantly higher than those who chose face-to-face
education system.

The higher the level of satisfaction with distance education, the
more favorable people are towards the inclusion of distance
education in the education system.

The COVID-19 pandemic increases the level of stress in
university students and decreases their social, physical and
psychological well-being due to factors such as delays and
uncertainties in educational activities, global effects of the
pandemic, and difficulties in getting used to the process".
The two questions that were significantly associated in our
study were how the pandemic affected their psychology and
their average UEBA scores. Students who thought that the
pandemic affected their psychology badly were less satisfied
with distance education in our study.

Study Limitations

Our study has some limitations. The research conducted within
the scope of the study is limited to 4, 5" and 6" grade students
of Tekirdag Namik Kemal University Faculty of Medicine, and
future studies can be conducted with all grades of FM and
more general results can be obtained by comparing the results
obtained with this study.

As a result, many factors such as gender, home environment,
internet quota, technical problems, and the online platform
used in education affect the satisfaction of students affected
by extraordinary situations such as pandemics. We think that
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our study will contribute to the research on distance education
satisfaction among FM students during the COVID-19
pandemic in Turkey and will also contribute to the research on
how to plan distance education.
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Complications and Management of Chemotherapy Port: Analysis
of 322 Cases

Kemoterapi Port Uygulamasinda Komplikasyonlar ve Yonetimi: 322 Olgunun Analizi

© Melike ULKER
Tekirdad Dr. [smail Fehmi Cumalioglu City Hospital, Clinic of Thoracic Surgery, Tekirdad, Turkey

ABSTRACT

Aim: Implantable central venous catheters are frequently preferred in malignancy patients in cases where drugs in the chemotherapy group that
cause extravasation, drug group requiring continuous infusion and a single extremity as in breast carcinomas are used. In this study, it was aimed
to present the complications that occur during chemotherapy port in the acute and chronic periods and the intervention method in malignancy
patients.

Materials and Methods: Patients who underwent chemotherapy port application between January 2021 and June 2023 were examined
retrospectively. They were evaluated by age, gender, malignancy types, acute and chronic complications, and surgical interventions for complications.

Results: A total of 322 patients were performed venous port catheter for chemotherapy. There were 201 (62.4%) males. The mean age was 58.9+11.4
(range: 20-82) years. The most common malignancy types were colorectal carcinoma in 116 patients (36%), gastric carcinoma in 70 patients (21.7%)
and pancreatic carcinoma in 53 patients (16.5%). The most common port catheter application sites were the right jugular (n=267, 82.9%), left
jugular (n=27, 8.4%) and right subclavian (n=22, 6.8%). Complications were observed in 19 (5.9%) cases in the series, including 8 (2.5%) venous
thrombus, 7 (2.2%) wound infection, 2 (0.6%) pneumothorax, and 2 (0.6%) port dislocation.

Conclusion: In the patient group receiving chemotherapy, the use of chemotherapy ports has increased significantly in recent years due to its
convenience. Although it is performed under local anesthesia, serious complications can be seen and the way to intervene in complications is
important. | aimed to present complication and intervention methods with clinical experience.

Keywords: Chemotherapy, venous port catheter, ultrasonography

0z
Amac: implante edilebilen santral vendz kateterler; malignite hastalarinda ekstravazasyona yol acan kemoterapi grubunda ilag kullaniimasi, siirekli
inflizyon gerektiren ilac grubunun kullaniimasi ve meme karsinomlarinda oldudu gibi tek ekstremite kullanimi gerektiren durumlarda siklikla tercih

edilmektedir. Bu calismada, malignite hastalarinda kemoterapi port uygulamasi sirasinda akut ve kronik donemde gerceklesen komplikasyonlar ve
miidahale seklinin sunulmasi amaglandi.

Gerec ve Yontem: Ocak 2021 ve Haziran 2023 tarihleri arasinda kemoterapi port uygulamasi yapilan hastalar restrospektif olarak incelendi. Hastalar
yas, cinsiyet, malignite tipleri, akut ve kronik komplikasyonlari ve komplikasyonlara yonelik cerrahi mudahaleleri ile degerlendirildi.

Bulgular: Toplam 322 hastaya kemoterapi uygulanmasi amaci ile venéz port kateter takildi. Olgularin 201'i (%62,4) erkek idi. Yas ortalamasi
58,9+11,4 (aralik: 20-82) yil idi. En sik goriilen malignite tipinin kolorektal karsinom (n=116, %36), mide karsinomu (n=70, %?21,7) ve pankreas
karsinomu (53, %16,5) oldugu tespit edildi. En sik kullanilan port kateter uygulama yeri sirasiyla sag juguler (n=267, %82,9), sol juguler (27, %8,4)
ve sag subklaviyen (22, %6,8) olarak bulundu. Seride 19 (%5,9) olguda komplikasyon gériilmis olup, sirasiyla 8 (%2,5) venoz trombiis, 7 (%2,2) yara
yeri enfeksiyonu, 2 (%0,6) pnémotoraks ve 2 (%0,6) port dislokasyonu gézlendi.

Sonug¢: Kemoterapi alan hasta grubunda, sagladigi kolayliklardan dolayr kemoterapi port kullanimi son yillarda ciddi olarak artmistir. Lokal anestezi
altinda yapilmasina ragmen ciddi komplikasyonlar goriilebilmekte ve komplikasyonlara miidahale etme sekli 6Gnem arz etmektedir. Klinik tecriibemle,
komplikasyon ve miidahale sekillerini sunmayi hedefledim.

Anahtar Kelimeler: Kemoterapi, vendz port kateter, ultrasonografi
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INTRODUCTION

Vascular access is important in patients planned for long-term
chemotherapy. Implantable central venous port catheters are
frequently used to avoid potential problems of the peripheral
venous access, especially in cancer patients receiving long-
term chemotherapy'.

Partially implantable catheters were described by Broviac
et al.? and Hickman et al?® in 1970 and the first vascular
port catheter was realized in 1982 by Niederhuber et al.% In
malignancy patients receiving chemotherapy, the use of port
catheters has increased in recent years due to frequent venous
procedures, long duration of treatment, use of sclerosing
agents in this treatment and excessive fluid replacement. They
provide advantages over other central catheters due to their
low infection rates, long duration of use and the fact that they
do not restrict the daily activities of the patient®.

Complications may occur during or after the insertion of
port catheters. In the early period, pneumo-hemothorax,
malposition, arrhythmia, cardiac perforation, hematoma in the
port area, embolism, arteriovenous fistula, left thoracic duct
lesion, phrenic or brachial plexus lesion may be observed. In
the late period, skin necrosis, catheter breakage and embolism,
infection, catheter occlusion and disconnection, extravasation
of fluids and difficulty in blood aspiration may be observed®’.

In this study, it is aimed to present the complications that
occur in the acute and chronic periods during the insertion of
chemotherapy port in malignancy patients and the approach
to these complications.

MATERIALS AND METHODS

Patients who underwent chemotherapy port insertion between
January 2021 and June 2023 at Dr. ismail Fehmi Cumalioglu
City Hospital were examined retrospectively. The study
permission was obtained from the Dr. ismail Fehmi Cumalioglu
City Hospital Clinical Research Ethics Committee (decision no.:
2022/10, date: 28.11.2022).

Patients were evaluated for complete blood count and bleeding
time values before the insertion. The procedure was monitored
and started under operating room conditions. The vascular
area was determined by ultrasonography in the foreground,
and ultrasonography was used again, if necessary, after the
sterile field was provided. The relevant area was cleaned with
povidone iodine and local anesthesia was performed with 20
cc prilocaine. With a 10 cc syringe, the vascular structure to be
used was found and marked with a guidewire. A port area was
created with a 3 cm incision on the midclavicular line above the
pectoral muscle and the reservoir part was implanted with 2/0
vicryl. The reservoir and catheter were combined and passed
under the skin to the vascular area entrance of the catheter.

The tip of the catheter was advanced to the vena cava-right
atrium junction with the help of a guidewire. The catheter
length was determined by external visualization according to
the patient's size (Figure 1).

The right jugular vein and then the right subclavian vein were
used as the intervention site. Subclavian vein was preferred in
the cachectic patient group. Patients who underwent unilateral
mastectomy for breast cancer were treated from the opposite
side. A chemotherapy port was inserted using the right femoral
vein in a patient with a history of vena cava superior thrombus.
All patients underwent chest radiography in the postoperative
period (Figure 2). The localization of the catheter tip according
to the cava-atrium junction was evaluated. The patients
without complications were discharged at the 4™ hour after
the procedure.

Statistical Analysis

For statistical analysis, IBM SPSS Statistics version 26 was used.
The descriptive results of the study are presented as frequencies
with the corresponding percentages in the case of nominal or
ordinal variables. Continuous variables are also presented as
mean and standard deviation.

RESULTS

A total of 322 patients received venous port catheter for
chemotherapy. There were 201 (62.4 %) males and 121 (37.6
%) females. The mean age was 58.9+11.4 (range: 20-82)
years. The disease status of the patients at the time of the
procedure was as follows: 201 (62.4%) had metastatic disease,
89 (27.6%) had undergone surgery for primary disease, and 32
(9.9%) had locally advanced disease. The malignancy types of
the patients who underwent the procedure were as follows:
116 (36%) colorectal carcinoma, 70 (21.7%) gastric carcinoma,
53 (16.5%) pancreatic carcinoma, 27 (8.4%) breast carcinoma,
and the others are shown in Table 1.

As side of port catheter insertion, 267 (82.9%) right jugular
vein, 27 (8.4%) left jugular vein, 22 (6.8%) right subclavian
vein, 5 (1.6%) left subclavian vein and 1 (0.3%) right femoral
vein were used (Table 2).

Complications were observed in 19 (5.9%) cases in the series
(Table 3). Pneumothorax developed in two cases (0.6%) during
the procedure and was treated with tube thoracostomy. In two
cases, the site of application was the subclavian vein. In the
long term, eight (2.5%) venous thrombus cases were proven
by ultrasonography and the port catheter was removed. After
consultation with the oncology physician, a new port catheter
from the opposite side was inserted in the same session in the
patient group who continued to need a port. Local infection
developed in seven cases (2.2%) where the subcutaneous port
reservoir was present, and the port catheter was removed and
the tissue was debrided if necessary (Figure 3).
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In two cases (0.6%), the port catheter was detached from the us. Ten days after the procedure, a subcutaneous swelling was
reservoir and was found to be in the right ventricular area. The detected in the area of the port reservoir during chemotherapy
first case was a 52-year-old female patient who underwent treatment and the treatment was stopped. Intracardiac foreign
surgery with a diagnosis of pancreatic carcinoma. Oncological body was removed from the femoral vein by angiography,
treatment was planned and chemotherapy port was applied by which was found to be dislocated on radiographs (Figure 4A).

Figure 1. Surgical equipment to be used for port catheter insertion and images of the procedure

v

Figure 2. Chest radiography in the postoperative period; right jugular vein, right subclavien vein and left jugular vein, respectively
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Table 1. Malignancy types of patients receiving chemotherapy

port catheter

Types of malignancy n %
Colorectal 16 36
Gastric 70 21.7
Pancreas 53 16.5
Breast 27 8.4
Lung 14 43
Liver 10 3.1
Head-neck 10 3.1
Esophagus 9 2.8
Others’ 13 4.1

“Cholangiocarcinoma, endometrial carcinoma, ovarian carcinoma, renal cell
carcinoma, bladder carcinoma

Table 2. Location of chemotherapy ports

Anatomical location n %
Right jugular vein 267 82.9
Left jugular vein 27 8.4
Right subclavien vein 22 6.8
Left subclavien vein 5 1.6
Right femoral vein 1 0.3
Complications n % Management

Venous thrombus 8 2.5 Port catheter removal
Wound infection 7 2.2
2

Pneumothorax

Port catheter removal

0.6 Tube thoracostomy

Dislocated port
catheter

Intracardiac foreign body
removal with angiography

N

0.6

Figure 3. Images of wound infection

The other case was a 61-year-old female patient with a
diagnosis of metastatic gastric carcinoma, who underwent
chemotherapy port by us. She received the first chemotherapy
treatment and there were no problems. During the second
chemotherapy treatment, subcutaneous swelling was detected
in the area of the port reservoir and the treatment was stopped.

It was found that the catheter part was dislocated in the chest
radiograph. An intracardiac foreign body was removed from
the right femoral vein by angiography. Angiography images
are shown in Figure 4B.

The procedure was performed in the angiography room. The
femoral vein and artery were visualized with an incision applied
to the femoral region and the vascular structure was taken
under control with nylon tape due to hemorrhage that might
develop during the procedure. The angiocatheter sent from
the femoral vein was passed from the inferior vena cava to
the intracardiac area. The angiocatheter was extended towards
the superior vena cava and its lasso-shaped tip was extended
from the superior-inferior line and the intracardiac dislocated
catheter was held. After being fixed with the angiocatheter,
it was removed from the femoral vein. No vascular injury was
observed during the procedure.

DISCUSSION

Port catheters can be inserted through central veins such as
subclavian and jugular veins. In practice, the subclavian vein
may be preferred because of its proximity to the vena cava
and right atrium. However, the possibility of development of
pneumothorax is high (1-3.2%) in subclavian vein puncture
with the Seldinger method®°. In our study, jugular vein was
used primarily and no pneumothorax was detected in this
intervention line due to the routine use of ultrasonography. In
the series, 2 (0.6%) pneumothorax complications were detected
and occurred at the site of subclavian venous intervention in
two cases.

Catheter lengths were calculated as 16-18 cm in right
interventions and 20-22 cm in left interventions according to
the Czepizak formula and according to the patient's height™.
No arrhythmia was observed in any patient. After the insertion,
the catheter was washed with heparin diluted with saline and
found to be active. In some patients, when blood could not
be punctured, stenosis was detected at the site of catheter
entry into the vascular area, and the malfunctioning condition
improved when the soft tissue area was freed. In the literature,
the frequency of catheter malfunction has been reported as
0.8-5%. The most common cause of catheter malfunction is
difficulty in blood puncture although there is no difficulty in
infusion™ 2, In our study, the catheter length was determined
by external visualization according to the patient's size and no
postoperative malfunction was observed.

Pain, erythema, tenderness at the port site indicates infection
in this area. In cases of port infection, the port, which is the
source of infection, should be removed immediately, the local
wound site should be debrided, and oral antibiotics should be
started. The incidence of port site infection has been reported
to be 0.3-4.4%". In our study, port infection was observed in 7
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Figure 4. A) Dislocated port catheter at left jugular vein, B) Intracardiac foreign body removal with angiography

(2.29%) cases. It was observed that there were no port infections
when the chemotherapy port reservoir was implanted as far
away from the incision line as possible, by deepening from the
incision line to create a port area towards the area where the
soft tissue is thicker. We recommend the use of this technique.

The risk of pulmonary embolism due to venous thrombosis in
patients with port insertion is between 5% and 40%. Although
thrombosis may develop between 2 weeks and 2 years, 70% is
observed in the first weeks'. Although pulmonary embolism
was not observed in our study, catheter-induced venous
thrombus was detected on Doppler ultrasonography performed
in 8 (2.5%) patients due to catheter malfunction and the
port catheter was removed and anticoagulant treatment was
started.

The "pink off" complication, defined as a syndrome, occurs
when the port catheter gets stuck between the clavicula
and the first rib, resulting in rupture or fracture. In this
case, infusion becomes difficult and pain or paresthesia may
develop in the arm. The detached fragment should be removed
as it may cause complications such as pulmonary embolism
or cardiac arrhythmia. Lin et al.”® reported that this syndrome
developed in 73 cases in a study in which 3358 catheters were
used. No "pink off" complication was observed in our study.
In only two cases, dislocation of the catheter part into the
right ventricle due to separation of the port catheter and the

308

reservoir part was detected after the port catheter insertion.
In the coronary angiography unit, the femoral vein was
visualized through an incision made in the femoral region and
the angiography catheter was inserted into the right ventricle
and the catheter was removed from the femoral vein under
radiographic visualization. These complications and treatments
have not been reported in the literature and is recommended
in early dislocated cases.

Study Limitations

Since the patientsreceived treatmentin differentchemotherapy
clinics, it could not be evaluated how long the patients could
actively use the chemotherapy ports and whether there was a
difference in usage according to the vascular structures.

CONCLUSION

Although port catheters inserted in the patient group using
long-term chemotherapy increase the comfort of the patient
and the physician, it should be kept in mind that the procedure
is invasive and complications that may cause morbidity
or mortality may develop. Experienced team, appropriate
port determination, caution in the follow-up process and
appropriate catheter care reduce the risks that may occur. In
the clinical experience, using ultrasound during the procedure
provides convenience for the physician.
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A Single-Center Retrospective Evaluation of The Incidence and
Survival of Invasive Fungal Infection in Allogeneic Stem Cell
Transplant Patients

Allojeneik Kok Hicre Nakli Yapilan Hastalarda invazif Fungal Enfeksiyon Sikliginin, Risk
Faktorlerinin ve Sadkalima Etkisinin Retrospektif Degerlendirilmesi
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ABSTRACT

Aim: The incidence of invasive fungal infection (IFl) is high in patients undergoing allogeneic hematopoietic stem cell transplantation. Despite
new antifungal agents, IFl is still an important cause of mortality. Our study aimed to determine the risk factors of IFl and its effect on mortality.

Materials and Methods: One hundred and fifty-four patients who underwent allogeneic transplantation were included in the study. Demographic
characteristics, underlying disease, transplantation characteristics, and IFl status of all patients were evaluated retrospectively. The study group was
divided into two: 75 patients with definite, high probability and possible IFI (group 1) and 79 patients without IFI (group 2) according to the criteria
of the international committee.

Results: Of 154 patients, 92 were male (59.7%) and 62 were female (40.3%) with a mean age of 41.87+14.04 years (range: 18-67 years). The
most common transplant indication was acute myeloid leukemia in 58 patients (37.7%). In the analyzes performed on two groups, more IFl were
observed in those who had acute graft-versus-host disease after transplantation (p= 0.035) and in those with CMV reactivation (p=0.002). The
mean neutropenia duration was 30.89+20.40 in group 1 and 19.98+11.01 in group 2 (p=0.001). Underlying diseases, preparation regimen, donor
compatibility, consanguineous marriage and IFl history were not found to be significant in terms of the development of IFl. The mortality rate due
to IFl was found to be 24%. The mean duration of neutropenia was found to be longer in patients who died (p=0.02).

Conclusion: In our study, the frequency of IFI, risk factors and mortality rates were found to be similar to the literature. It would be appropriate for
each center to evaluate the frequency of IFl and the risk factors that increase it and decide which treatment strategy is more beneficial for their
patients.

Keywords: Allogeneic transplantation, invasive fungal infections, risk factors, mortality markers
0z
Amag: Allojeneik hematopoetik kok hiicre nakli yapilan hastalarda invaziv fungal enfeksiyon (IFE) gériilme sikhigi yliksektir. Yeni antifungal ajanlara

ragmen IFE bu hastalarda halen 6nemli bir mortalite sebebidir. Calismamizda IFE gelisimini kolaylastiran risk faktorlerinin ve mortaliteye etkisinin
belirlenmesi amaglanmistir.
Gerec¢ ve Yontem: Allojeneik nakil yapilan 154 hasta calismaya dahil edildi. Tim hastalarin demografik 6zellikleri, altta yatan hastalgi, nakil

ozellikleri, IFE durumu retrospektif olarak degerlendirildi. Calisma grubu uluslararasi komitenin kriterleri kullanarak kesin, yiiksek olasi ve olasi IFE
olan 75 hasta (grup 1) ve IFE olmayan 79 hasta (grup 2) olarak ikiye ayrildi.
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Bulgular: Yiiz elli dort hastanin 92'si erkek (%59,7), 62'si kadin (%40,3) ve ortalama yasi 41,87+14,04 (yas arali§i: 18-67) idi. En sik nakil endikasyonu
58 hasta (%037,7) ile akut myeloid l6semi tanisiydr. iki grup iizerinden yapilan analizlerde nakil sonrasi akut graft versus host hastaligi gecirenlerde
(p=0,035) ve CMV reaktivasyonu gbriilenlerde (p=0,002) daha fazla iFE gériildii. Ayrica grup 1'in ndtropeni siiresi ortalama 30,89+20,40 iken, grup
2'nin ortalama 19,98+11,01 idi (p=0,001). Hastalik tanisi, hazirlama rejimi, donor uyumu, akrabalik durumu ve IFE 6ykiisii ile IFE gelisimi agisindan
anlamli farklilik bulunmadi. IFE nedeniyle mortalite orani %24 saptandi. Exitus olan hastalarin ortalama nétropeni siiresi daha uzun bulundu

(p=0,02).

Sonug: Calismamizda literatiirle benzer oranlarda IFE sikligi, risk faktorleri ve mortalite orani saptandi. Her merkezin IFE sikligini, artiran risk
faktorlerini degerlendirmesi ve hastalari icin hangi tedavi stratejisinin daha yararl olduguna karar vermesi uygun bir secenek olacaktir.

Anahtar Kelimeler: Allojeneik nakil, invaziv fungal enfeksiyonlar, risk faktorleri, mortalite belirtecleri

INTRODUCTION

Hematopoietic stem cell transplantation (HSCT) is a process
that involves the infusion of stem cells from the patient
(autologous HSCT) or from a human leukocyte antigen (HLA)
compatible donor (allogeneic HSCT) following high-dose
chemotherapy. It is a treatment method used in the treatment
of many hematological, immunological and neoplastic
diseases'. After allogeneic HSCT, immunosuppressive agents
such as calcineurin inhibitors are taken for a long period of
time for the prophylaxis or treatment of graft-versus-host
reaction (GVHD)2 For this reason, patients who undergo HSCT
are at high risk for serious life-threatening infections®“.

The incidence of invasive fungal infections (IFl) is high in
patients undergoing allogeneic HSCT, and despite the recent
use of new antifungal agents, IFl is an important cause of
mortality in these patients. Factors such as the development
of aplasia or GVHD after transplantation and the intensive
use of immunosuppressive treatments also increase the risk
of IFI>€. In 2008, the European Organization for Research and
Treatment of Invasive Fungal Infections Cooperative Group/
National Institute of Allergy and Infectious Diseases Mycosis
Study Group (EORTC/MSG) Consensus group developed
criteria for the classification of potential cases according to
the probability of IFl, and these were revised in 202072, As the
frequency of antifungal prophylaxis increases, the importance
of determining the patient group at risk for IFl increases®. Risk
factors include the type of disease requiring allogeneic HSCT,
type of preparatory regimen, history of previous IFl, presence
of HLA compatibility, type and duration of prophylactic
antifungal treatment, development and severity of acute
or chronic GVHD after allogeneic transplantation, intensive
treatment due to GVHD development, and cytomegalovirus
(CMV) reaction®69-13,

Over the past 20 years, the epidemiology of IFI has changed
with the prophylactic use of fluconazole against Candida
albicans, and mold infections have become more common'+"’.

Changes in transplantation practices, including unrelated or
haploidentical donor preferences, conditioning regimens, and
strategies for diagnosing and treating IFl, likely influence the

epidemiology and outcomes of IFI'®'%. Although the frequency
and response rates of IFl in allogeneic HSCT vary in the
literature, the average frequency has been reported to be 10%
to 26% and the mortality rate has been reported to be 40% to
900%, depending on the presence of risk factors®'820.2122,

The aim of this single-center and retrospective study was to
evaluate the frequency, risk factors, clinical picture, treatment
and survival of IFl in patients undergoing allogeneic stem cell
transplantation.

MATERIALS AND METHODS

Patient Selection

All patients hospitalized in the adult hematology clinic of Ege
University between 2011 and 2017, who underwent allogeneic
stem cell transplantation regardless of indication, who were
over 18 years of age and whose data were completely available,
were included in the study. Exclusion criteria included
transplantation for non-hematological malignancies or solid
tumors. Patients who underwent multiple allogeneic HSCT
during the study period were evaluated separately at the time
of the second or third transplantation. Data were collected
independently for each transplantation.

Study Design

A total of 154 patients who met our study criteria were
included. All patients' data were retrospectively scanned
from their medical files and the hospital's digital data system.
Collected variables included the subject's demographic
characteristics, underlying disease, transplant characteristics,
IFl type, ad outcome.

Underlying disease and transplant characteristics included
diagnosis of hematologic malignancy (according to the
French-American-British criteria) or type and status of other
underlying disease, donor type, HLA compatibility, regimen type
(myeloablative, non-myeloablative), age at transplantation,
and presence of previous IFl.

Features observed during follow-up of patients who underwent
allogeneic transplantation were also recorded. Immunological
risk factors (duration of neutropenia, duration of intensive
care, presence of acute GVHD, GVHD treatment, CMV response)
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and features related to IFl (primary and secondary prophylactic
antifungal use status, type of antifungal used in prophylaxis,
time of onset and duration) were recorded.

EORTC/MSG criteria were used to evaluate the presence of IFl,
and blood galactomannan antigen positivity, high-resolution
computed tomography findings, pathological evidence, and
culture evidence were recorded. The patient group was divided
into two. The first group consisted of 75 patients with definite,
highly probable, and possible IFl using EORTC/MSG criteria. The
definitions for IFl are summarized in Figure 1. Among these
patients, there were patients who were started on antifungal
treatment due to fever of unknown origin and were included in
the probable IFl group. The other group consisted of 79 patients
without IFI. All analyses were performed on these two groups.
In patients who received IFl treatment, the type of IFl, the day
of transplantation on which it developed, empirical treatment
status, the type of antifungal drug used in treatment and any
changes, the response to IFl after treatment, and the cause of
death, if any, were recorded.

The study was carried out after obtaining the necessary
permissions from the Clinical Research Ethics Committee of
the Ege University Faculty of Medicine (decision no: 17-2/7,
date: 13.03.2017).

Statistical Analysis

SPSS computer package program was used for statistical
analyses. Data were given as number, percentage, mean
and standard deviation. Frequency tables were used when
evaluating study data. chi-square test and/or Fisher's exact
test were used in statistical analyses. Wilcoxon W or Mann-
Whitney U test was used for comparison of independent
means. Significance level was taken as p<0.05.

RESULTS

General Patient Characteristics

A total of 154 patients who underwent allogeneic HSCT were
included in the study. The mean age of the patients was 41.87+14.04
years (age range: 18-67), consisting of 92 males (59.7%) and 62
females (40.3%). The duration of hospitalization of the patients
ranged from 25 to 195 days (median value: 47 days).

The most common allogeneic HSCT indication was acute
myeloid leukemia diagnosis in 58 patients (37.7%). The graft
source in all patients was granulocyte colony stimulation
factor stimulated peripheral blood. Demographic data and
transplantation-related characteristics of the patients (HLA
compatibility, donor type, regimen type) are given in Table 1.

(in a sterile material)

Proven IF| Highly possible IFI Possible IFI
Histological or Host factors Host factors
cultural evidence (neutropenia, immunosuppression) +

Mycological criteria (direct-cytol-
ogy, culture or indirect test in
non-sterile material- BGA, BG)

Clinical criteria (+CT/MRI, FB,
retinal)

Clinical criteria

Figure 1. The main criteria of proven, highly possible and possible fungal infections

IFI: Invasive fungal infection, BGA: Galactannan antigen in the blood, BG: 1,3-B-d-glukan, CT: Computed tomography, FB: Flexible

bronchoscopy, MRI: Magnetic resonance imaging
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Thirty-four of the patients included in the study had acute
GVHD. Twenty-nine of these 34 patients were treated with
methylprednisolone. Five patients were given multiple treatments
and photophoresis was applied after methylprednisolone. After
transplantation, CMV-DNA elevation was observed in 46 of 154
patients. While antifungal treatment received due to IFl before
transplantation was continued in five patients, 149 patients
were given prophylactic antifungal treatment, 20 of which were
for secondary prophylaxis (Table 2).

In 75 patients, according to EORTC/MSG criteria, 9 patients were
diagnosed with proven IFl, 19 patients with high probability,
and 47 patients with possible IFI (Group 1). No IFl findings
developed in 79 patients and were included in the group that
did not develop IFl (Group 2) (Table 2). In 7 of the 9 patients

in the proven IFl group, the source of infection pathogen was
isolated. The IFI characteristics of these 9 patients (patients'
culture, pathology, CGA positivity, and CT findings and growth
status) are summarized in Table 3.

Of the 75 patients who developed IFl, 26 out of 32 patients
whose infection focus could be determined had IFlI focus in
the lungs, while 5 patients had other organ involvement. Nine
of the patients who developed IFl received targeted therapy,
37 received preemptive therapy, and 29 received empirical
therapy. The most preferred agent in first-line therapy was
liposomal amphotericin-B (L-AmB) 43 (57.3%), followed by
caspofungin with 32%. Voriconazole was not preferred in
empirical therapy. L-AmB and caspofungin were preferred at
approximately the same rates in empirical therapy. Antifungal

Table 2. Fungal infection history and current status of

Table 1. Demographic characteristics of patients

patients with allogeneic HSCT

Patient characteristics ::TST; 1(;/(3)
Age, year
Mean + SD 41.87+14.04
Median (min-max) 44 (18-67)
Male/Female (%) ?5254.%2/40.3]
Diagnoses (%)
Acute myeloid leukemia 58 (37.7)
Acute lymphocytic leukemia 24 (15.6)
Myelodysplastic syndrome 19 (12.3)
Lymphomas 19 (12.3)
Myeloma 14 (9.1)
Aplastic anemia 8 (5.2)
Chronic leukemia 7 (4.5)
Myelofibrosis 5(3.2)
Donor type
Relative 136 (88.3)
HLA compatibility (A, B, DRB1, C and DQ pairs)
10/10 (full)

126 (81.8)
9/10 (good) 18 (117)
5-8/10 (partial match, haploidentical
transplantation) 10 (6.5)
Regime type
Myeloablative 88 (57.1)
Duration of hospitalization (day)
Mean + SD 58.44+29.07
Median (min-max) 47 (25-195)
Acute GVHD 34 (22.1)
CMV response, present 46
Duration of hospitalization (day)
Mean + SD 25.29+17.12
Median (min-max) 20 (5-87)

Disease, CMV: Cytomegalovirus, SD: Standard deviation

SD: Standard deviation, HLA: Human leukocyte antigen, GVHD: Graft Versus Host

All patients n=154 (%)
Those with history of IFI 65 (42.2)
Antifungal prophylaxis status

. N n=154 (%)
Primary prophylactic antifungal use, yes 129 (83.8)
Secondary prophylactic antifungal use, yes 20 (13) '
Those getting active fungal infection therapy 5(3.2)
during allogeneic HSCT
Prophylactic antifungal type n=149 (%)
Fluconazole 88 (59.1)
Posaconazole 44 (29.5)
Voriconazole 17 (11.4)
Fungal infection (according to EORTC/MSG
criteria) n=154 (%)
Proven 99(5(-92) 1

. . 19 (12.
H|gh|y possible 47 (30.5)
Possible 79 (51.3)
Impossible
Those with BGA positivity 26 (16.9)
Those with findings on CT 34 (22.1)
Fungal agent growth in culture, yes 7 (4.5)
Pathological finding 4 (2.6)
Those with invasive fungal infection n=75(%)
Fungal infection type n=75(%)
Pneumonia 26 (34.6)
Others 5(9.4)
Non-focused 42 (56)
Treatment type (initial treatment) n=75 (%)
L-AmB 43 (57.3)
Kaspofungin 24 (32.0)
Voriconazole 8 (10.7)
Those getting dual antifungal treatment 10 (13.3)
HSCT: Hemopoietic stem cell transplantation, IFl: Invasive fungal infection,
EORTC/MSG: European Organization for Research and Treatment of Cancer/
Mycoses Study Group, BGA: Blood galactomannan antigen, CT: Computed
tomography, L-AmB: Liposomal amphotericin-B
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change was required in 30 patients (40%). The reason for
antifungal change in the majority of patients was the lack
of fever response. Of the patients who underwent antifungal
drug change, 8 (26.6%) were exitus. Of the 10 patients who
received dual antifungal therapy, 6 (60%) were exitus. 56
patients (76%) were evaluated as responding to IFl treatment.
18 patients were accepted as exitus due to IFl and related
reasons.

Patients who developed and did not develop IFI were divided
into Group 1 and Group 2, and possible risk factors and mortality
analyses related to IFI development were performed on these
two groups. Possible risk factors for IFl and significance rates for
IFl development are shown in Table 4. IFI was significantly more
common in those who had acute GVHD after transplantation
(p=0.035) and in those who had CMV reactivation (p=0.002).
In addition, the mean neutropenia duration in Group 1 (IFI
development) was 30.89+20.40 (median value: 23.00), while
in Group 2 (no IFl), it was 19.98+11.01 (median value: 17.00)
(p=0.001).

Table 3. Factors and findings in proven IFl patients

Proven Growth in BGA T

IFI culture and its e .
patients | location positivity | finding

Pathology

Bl |
: ooq cu ture. No No No
Candida crusei

Maxillary
2 No SINUS No Yes
Aspergillus
spp.
Nasal tissue :
Nasal biops
3 culture ! 'p y' Yes Yes
Aspergillus flavus | Mucormicosis
Blood culture
4 . No Yes Yes
Trichosporon spp.
DTA
5 . No No Yes
Aspergillus spp.
Maxillary sinus
6 Pseudallescheriae | Yes Yes Yes
boydii
Maksiller
7 sinus
No nu . No Yes
Aspergillus
spp.

Tissue biops
8 13U ,I - yok No Yes
Aspergillus spp.

Blood culture
Candida kefyr

Saccharomyces
cerevisiae

yok yok var

IFI: Invasive fungal infection, BGA: Blood galactomannan antigen, CT: Computed
tomography, DTA: Deep tracheal aspiration

No significant difference was found between the two groups
in terms of disease diagnosis, preparation regimen, donor
compatibility, consanguinity status, previous IFl history and IFl
development.

12% (n=20) of all patients died. While mortality due to IFl was
24% (n=18) in 75 patients with IFl, mortality was 3% (n=2)
in 79 patients without IFI (p=0.001). The mean neutropenia
duration of these 18 patients was 34.78+20.06 (median value:
35.00) days, while the duration of neutropenia in the 134
surviving patients was 23.76+16.20 (median value: 19.00) days
and was found to be statistically significant (p=0.02).

Table 4. Factors affecting IFl development

Group1 (those Group 2 (those
with IFI) without IFI) p-value
n=75 n=79
Presence of acute GVHD
0.035
Yes | 22 12
CMV infection
0.002
Yes ‘ 31 ‘ 15
Duration of Neutropenia (day) Median (min-max) 0.001
(230(6-87)  [17.0(5-71) '
Disease diagnosis
AML 27 31
ALL 13 1
MDS N
Lymphoma M 0.67
MM 4 10
AA 4 4
Chronic leukemia | 4 3
Myelofibrosis 1 4
HLA compatibility (A, B, DRB1, C and DQ pairs)
10/10 (full) 61 65
0.72
9/10 (good) 10
5-8/10 (partial) 4
Donor type
Relative 64 72 0.26
Non-relative 1 7
Preparation regime
Myeloablative 48 40 0.09
Non-
myeloablative 39 27
History of previous IFI
0.44
Var 34 31
IFI: Invasive fungal infection, GVHD: Graft versus host disease,
CMV: Cytomegalovirus, AML: Acute myeloid leukemia, ALL: Acute lymphocytic
leukemia, MDS: Myelodysplastic syndrome, MM: Multiple myeloma, AA: Aplastic
anemia, HLA: Human leucocyte antigen
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The prophylactic antifungal duration of these 18 patients
was 23.00+17.58 (median value: 23.00). The prophylactic
antifungal duration of the surviving 134 of these 152 patients
was 31.07+14.52 (median value: 30.00). This was found to be
statistically significant (p=0.017).

DISCUSSION

In our study evaluating the frequency, treatment and outcome
of IFI developing after allogeneic HSCT, we found that the
presence of acute GVHD, use of high-dose corticosteroids (CS)
for GVHD, CMV infection and prolonged neutropenia were risk
factors for the development of IFl. In addition, the duration of
neutropenia was found to be associated with mortality after
transplantation.

When we examine the distribution of IFl in our study, we
see that the majority of the cases are possible IFl and the
fever group of unknown cause. In many studies, only proven
and high probability patients were accepted for IFl and the
incidence of IFl was seen between 8.8% and 260/%'3.182023.24.25,
When we looked at the proven and high probability group
among IFl patients in our study, the incidence was seen to be
18.2%, similar to other studies.

The gender distribution, mean age and allogeneic HSCT
indication preparation regimens in our study were similar to the
literature522426_ Similar to the literature, the most commonly
used prophylactic antifungal was fluconazole?” and the most
common focus in the group developing IFl was the lungs®*?2.
The most preferred agent in the first-line treatment was
L-AmB. In empirical treatment, L-AmB and caspofungin were
preferred at approximately the same rates. These treatment
options were consistent with the literature?2°31,

In our study, the most frequently isolated agent in patients
with proven IFl was aspergillus. Mold species and non-albicans
candida species were found to be higher. One of the reasons
for this may be the decrease in candida species due to routine
prophylaxis with fluconazole. The non-c.albicans increase in
recent years is also seen in our center®,

In our study, disease diagnosis, HLA compatibility, donor type,
and regimen type were not found to be significant in terms of IFl
development. While disease diagnosis and preparation regimen
type were not found to be significant in terms of IFI development
in studies, there are different results in terms of HLA compatibility
and donor type and IFI development in studies®?32532,

A history of previous IFl was not found to be a significant risk
factor for the development of IFl, which is inconsistent with
the literature®?2%, This may be due to the fact that antifungal
treatments were started with a diagnosis of fever of unknown
cause and possible IFls were included in the study.

In an observational study conducted by Shi et al., which
examined 408 patients who underwent allogeneic HSCT, a
history of IFl, HLA incompatibility, prolonged neutropenia
duration, and grade 3 and 4 acute GVHD development were
found to be associated with the development of IFl. In another
study including 1248 patients who underwent allogeneic HSCT,
proven and highly probable IFl developed in 163 patients, and
HLA incompatibility, duration of neutropenia, and development
of GVHD were found to be risk factors for IFI'®. In a multicenter
study conducted in China, independent risk factors for
proven/probable IFl in patients undergoing allogeneic HSCT
were identified as diabetes, HLA-matched unrelated donor,
prolonged neutropenia, and
therapy?. In our study, similar to the literature, the presence of
acute GVHD, use of high-dose CS for GVHD, and CMV infection
were found to be significant risk factors for the development of

severe immunosuppressive

[F6:1011.2023242833 |n gddition, prolonged neutropenia was found
to be the most important risk factor for the development of IFl
in all patient groups.

In our study, it was found that IFl significantly increased
transplantation treatment mortality (24% in the IFl group, 2%
in the non-IFl group). In the literature, mortality rates related
to IFl vary among studies. In a multicenter observational
study conducted in China and evaluating 1401 patients who
underwent allogeneic HSCT, the mortality rate in patients who
developed IFI, similar to our study, was found to be 25%?24. In
many studies, mortality rates ranged from 40% to 90%?* 2. It
was thought that this difference was due to the longer follow-
up period in studies with higher mortality rates.

Study Limitations

The limitations of our study were evaluated as its being
retrospective, single-centered, the fact that patients were
followed up only during hospitalization, and the low number
of proven IFls due to the lack of further examination due to
the clinical response obtained after the initiation of empirical
antifungal treatment.

CONCLUSION

In our study, the presence of acute GVHD, CMV infection and
long duration of neutropenia were found to be risk factors for
the development of IFl. In addition, the duration of neutropenia
was found to be associated with mortality after allogeneic
HSCT. In the prevention and treatment of IFls, which seriously
increase transplantation mortality, it would be appropriate for
each center to evaluate the frequency of IFls, take infection
control measures, antifungal prophylaxis and identify patients
at high risk of IFIs and decide which treatment strategy is more
beneficial.
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Disaster Affect Levels of Individuals Experienced by 2023
Kahramanmaras Earthquake: A Case Study of Hatay

2023 Kahramanmaras Depremini Yasayanlarda Depremden Etkilenme Diizeyleri:
Hatay Ornegi

@ Berna Biisra ERGIN., @ Gamze DEMIRAYZ, @ Galip EKUKLUY

ITrakya University Faculty of Medicine, Department of Public Health, Edirne,Turkey
2Aydin Efeler Health Directorate, Aydin, Turkey

ABSTRACT

Aim: Earthquakes are significant natural disasters with profound medical, economic, and societal impacts. Unlike other disasters, they occur
suddenly, causing extensive destruction, death, and injuries, which lead to numerous additional problems. This study aims to assess the levels of
trauma and stress among individuals who experienced the earthquake in Hatay on February 6, 2023, and to identify potential influencing factors.

Materials and Methods: This descriptive study surveyed individuals residing in Hatay, who experienced the Kahramanmaras earthquake.
A convenience sampling method was used to select 200 participants. Data were collected using a questionnaire covering socio-demographic
characteristics, earthquake experiences, and the Trauma Scale for Earthquake Survivors.

Results: 17% of the 200 participants stated that they were injured in the earthquake, 57% stated that they lost their loved ones and 789% stated
that they suffered financial losses. Additionally, 46% reported their homes were "moderately/heavily damaged,”" and 68% indicated a need for
financial support. The average trauma scale score was 65.8+17.3. Higher trauma scores were found among female participants, those who lost their
relatives, suffered financial losses, had collapsed homes, or received/needed psychological support.

Conclusion: The study reveals that women, individuals with psychiatric illnesses, those who lost relatives, and those experiencing financial losses
were significantly impacted by the earthquake. Key factors influencing trauma levels included gender, psychiatric illness, loss of relatives, financial
support status, and income.

Keywords: Earthquakes, disasters, psychology, trauma
0z
Amac: Depremler, derin tibbi, ekonomik ve toplumsal etkileri olan 6nemli dogal afetlerdir. Diger afetlerden farkli olarak, aniden meydana gelirler ve

genis capta yikim, 6liim ve yaralanmalara yol acarak bircok ek probleme neden olurlar. Bu ¢alisma, 6 Subat 2023'te Hatay'da depremi deneyimleyen
bireyler arasindaki travma ve stres diizeylerini degerlendirmeyi ve bu diizeyleri etkileyen potansiyel faktorleri belirlemeyi amaclamaktadir.

Gere¢ ve Yontem: Bu tanimlayici calismada, Kahramanmaras depremine tanik olan Hatay'da yasayan bireyler arastinldi. 200 katilimei, kolayda
ornekleme yontemi kullanilarak secildi. Veriler, sosyo-demografik ézellikler, deprem deneyimleri ve Deprem Sonrasi Travma Olcegi'ni kapsayan bir
anket kullanilarak topland.

Bulgular: 200 katilimcinin %?17'si depremde vyaralandigini, %57'si sevdiklerini kaybettigini ve %78'i maddi kayip yasadigini belirtti. Ayrica,
katilimcilarin %46'si evlerinin “orta/agir hasarli” oldugunu ve %68'i maddi destek ihtiya¢ duyduklarini bildirdi. Ortalama travma olgek puani
65,8+17,3 idi. Kadin katihmeilar, yakinlarini kaybedenler, maddi kayiplar yasayanlar, evleri yikik olanlar veya psikolojik destek alan/almayi diistinenler
daha yiiksek travma puanlarina sahipti.

Sonug: Calisma, kadinlarin, psikiyatrik hastaligi olan bireylerin, yakinlarini kaybedenlerin ve maddi kayiplar yasayanlarin depremden énemli 6lcilide
etkilendigini ortaya koymaktadir. Travma diizeylerini etkileyen ana faktorler arasinda cinsiyet, psikiyatrik hastalik, yakin kaybi, maddi destek alma
durumu ve gelir durumu bulunmaktadir.

Anahtar Kelimeler: Deprem, afet, psikoloji, travma

Address for Correspondence: Berna Biisra ERGIN MD, Trakya University Faculty of Medicine, Department of Public Health, Edirne,Tiirkiye
E-mail: bernabusrah@gmail.com ORCID ID: orcid.org/0000-0002-8661-725X
Received: 13.08.2024 Accepted: 09.10.2024

©Copyright 2024 by Tekirdag Namik Kemal University /| Namik Kemal Medical Journal is published by Galenos Publishing House. @@@@
Licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License. AT

318


https://orcid.org/0000-0002-8661-725X
https://orcid.org/0000-0003-3728-2825
https://orcid.org/0000-0002-8915-6970

Nam Kem Med J 2024;12(4):318-325

ERGIN et al. Disaster Affect Levels of Individuals: Hatay,Turkey

INTRODUCTION

Natural disasters have historically resulted in a large number
of casualties and suffering. Earthquakes are significant natural
disasters with wide geographical impact affecting a large
population, and they entail medical, economic, and societal
consequences’.

The World Health Organization defines health as “a state of
complete physical, mental, and social well-being". Health is a
holistic concept recognized and accepted legally, in addition
to being acknowledged in theory and practice alongside
medicine. While some survivors may sustain physical injuries
during earthquakes, all individuals affected by the earthquake
experience psychological impacts. The term “earthquake victim"
in Turkish refers to all survivors and implies that all survivors
are affected. Earthquakes, as a traumatic event within society,
not only affect individuals but also lead to the loss of family
members, relatives, individuals from their social circles, and
material possessions, thus having lifelong consequences®. It is
a well-known fact that disasters can have short- and long-term
psychological effects, and they can become traumatic events
for individuals™®. Individual responses to trauma can vary. Not
every traumatic event elicits similar responses in individuals,
and even individuals experiencing the same traumatic event
may respond differently’. Considering the effects of traumatic
events on individuals, two periods can be identified: the acute
phase and the post-traumatic period. Natural disasters are
included in the definition of traumatic events in the DSM-V&.

Earthquakes exhibit distinct characteristics from other
traumatic events. They occur suddenly, leading to destruction,
death, and injuries, thus giving rise to numerous additional
problems. Moreover, due to aftershocks, they can also create
chronic effects, making them particularly unique among
natural disasters®. One of the variables closely associated with
trauma is the concept of hopelessness. Hopelessness is generally
defined as a feeling that a situation or problem cannot be
resolved or corrected™. This feeling can lead individuals to lose
their positive expectations about the future and their sense of
hope™.

A disaster like an earthquake can be the cause and initiator
of psychological disorders in individuals. The emergence of
psychological disorders disrupts individuals' work capacity,
motivation, and mental focus. On the other hand, the loss
of a spouse, child, parent, relative, friend, neighbor, and
material possessions in an earthquake, as well as changes
in living environment, can affect individuals' work capacity
and productivity even without a disorder, through a natural
psychological response called grief (mourning)>"-*3,

In countries like Turkey, where major and destructive
disasters occur frequently, it is essential to utilize appropriate

measurement tools to assess individuals' experiences of
disasters to improve the quality of preventive mental health
services*'*. Early detection of post-traumatic stress and related
symptoms is crucial for secondary preventive mental health
services®s. The aim of this study is to determine the levels
of trauma and stress experienced by individuals who lived
through the earthquake that occurred on February 6, 2023,
in Hatay province, and to examine the influence of potential
variables.

MATERIALS AND METHODS

The population of this descriptive study consists of individuals
living in Hatay, who experienced the earthquake that occurred
in Kahramanmaras on 6 February 2023. The population of
Hatay before the earthquake was 1.686.043. Since the current
population data after the earthquake could not be reached,
convenience sampling method was preferred in the sample
selection process. Convenience sampling is a non-random
sampling method in which the sample segment to be selected
from the main mass is determined by the judgement of the
researcher. In cases where it is not possible to determine
the main mass (disaster, extraordinary situation, etc), the
researcher may have to resort to non-random sampling
methods. In convenience sampling, data are collected from the
main mass in the easiest, fastest and most economical way'™.
With 85% power, a=0.05 and 0.2 design effect, the sample
size was calculated as 182; considering the possible data loss,
10% was added and the final sample size was determined as
200 people. The study was conducted between March 1 and
June 30, 2023 by face-to-face interviews with individuals
who were in the center of Antakya and who had experienced
the earthquake, and by filling out the questionnaires through
Google Forms. Our study is not a prospective study.

Data Collection Instruments

1. Survey Form: This form consists of 24 questions developed
by the researchers based on literature findings. It includes
questions about the sociodemographic characteristics of
earthquake survivors (gender, marital status, age, parental
status, education, income, etc.) and their experiences during
the earthquake.

2. The Scale That Determines the Level of the Trauma after
the Earthquake: This scale was developed by Fuat Tanhan and
Murat Kayri in 2013'®. It consists of a total of 20 items and 5
subscales: behavioral problems (4 items), emotional constriction
(5 items), sensory constriction (4 items), cognitive constriction
(4 items), and sleep problems (3 items). Permission to use the
scale was obtained from Fuat Tanhan. In the Likert-type scale,
questions numbered 1,2, 3,4,5,6,7,8,9,10, 13, 14, 15, 16, 17,
18, 19, and 20 are rated as “completely agree” with a score of 5
points, “strongly agree" with 4 points, “moderately agree” with
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3 points, “slightly agree” with 2 points, and “not at all agree”
with 1 point. Questions numbered 11 and 12 are reverse-
scored. The lowest possible score from the scale is 20, and the
highest is 100. An increase in scores indicates an increase in
the level of individuals' earthquake impact. Reliability analyses
of the scale resulted in Cronbach's alpha coefficients of 0.64
for the first subscale, 0.75 for the second subscale, 0.61 for the
third subscale, 0.68 for the fourth subscale, and 0.70 for the
fifth subscale. The Cronbach's alpha coefficient calculated for
all items of the scale was found to be 0.87.

Data Collection: Data were collected through online
(individuals also completed the online form in a face-to-face
interview) and face-to-face interview methods. During the
data collection process, participants were informed about the
purpose of the research, and their consent was obtained. Each
interview lasted an average of 25-30 minutes.

Data Analysis: Data were analyzed using IBM SPSS Statistics
21.0 software. Descriptive statistics, Student's t-test, Mann-
Whitney U test, ANOVA test, and Tukey post-hoc, Games
Howell post hoc tests were used in evaluating the findings.
A significance level of p<0.05 was considered statistically
significant in the results".

The study obtained approval from Trakya University Faculty
of Medicine Deanship Non-invasive Scientific Research Ethics
Committee (decision number: 10/06, date: 05.06.2023).
Necessary permissions were obtained from Trakya University
Dean's Office and the developers of the scale to conduct the
research.

RESULTS

Of the 200 participants in the study, 123 (61.5%) were
female and 121 (60.5%) were married. The mean age
of the participants was 34.5+12.7 years. The descriptive
characteristics of the participants are presented in Table 1.
Thirty-four (17%) participants reported being injured in the
earthquake centered in Kahramanmaras on February 6, while
114 (57%) reported losing their loved ones in this earthquake.
When asked if they experienced financial loss due to the
earthquake, 156 people (78%) answered "yes." Regarding the
condition of participants’ homes after the earthquake, 17.5%
were “collapsed,” 46% were "moderately/heavily damaged,”
and 36.5% were "undamaged/slightly damaged.” The number
of participants who reported needing financial assistance
due to the earthquake was 137 (68.5%), while 44 (22.0%)
answered "yes" to the question "Are you currently receiving
financial assistance?". While 54% of participants believed they
needed psychological support, only 7.5% reported receiving
psychological support. Some characteristics related to the
earthquake experienced by the participants are presented in
Table 2.
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Table 1. Descriptive characteristics of participants

Descriptive Features Number :’;:)c entage
Gender
Female 123 61.5
Male 77 38.5
Marital Status
Married 121 60.5
Single 79 39.5
Parental Status
Yes 13 56.5
No 87 43.5
Number of children
0 84 42.0
1-2 74 37.0
3-4 42 21.0
Education level
Primary or middle school graduate | 32 16.0
High school graduate 67 335
University graduate 101 50.5
Place of residence
Container/tent/dormitory 40 20.0
With family/relatives 54 27.0
Rented house 68 34.0
Own house 38 19.0
Employment status before the
earthquake
Employed 129 64.5
Unemployed 71 355
Current employment status
Employed 107 53.5
Unemployed 93 46.5
Chronic disease status
Yes 51 25.5
No 149 74.5
Psychiatric disease status
Yes 27 13.5
No 173 86.5
Tobacco use
Yes 70 35.0
No/Quit 130 65.0
Income assessment
Income exceeds expenses 33 16.5
Income equals expenses 58 29.0
Income falls short of expenses 109 54.5
Total 200 100.0
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Table 2. Participants’ earthquake experience

Percentage
Number (%)
. Yes 34 17.0
Earthquake injury status
No 166 83.0
Previous experience of Evet 57 28.5
disaster Yes 57 28.5
Loss of relatives in the No 143 71.5
earthquake Yes 14 57.0
Financial loss due to the | Yes 156 78.0
earthquake No 44 22.0
Damaged/
slightly 73 36.5
Damage status of damaged
the house due to the Moderate/
earthquake severely 92 46.0
damaged
Collapsed 35 17.5
Had to receive financial Yes 137 68.5
support after the
earthquake? No 63 315
Are you currently Yes 44 22.0
receiving financial
support? No 156 78.0
Are you currently Yes 15 7.5
receiving psychological
support? No 185 92.5
Do you think you need Yes 108 54.0
psychological support? No 92 46.0
Total 200 100.0

Of the participants, 57 (28.5%) stated that they had
experienced a disaster before. When asked about the type of
disaster experienced, the most frequently reported first three
types of disasters were earthquake (61.4%), flood (26.3%), and
COVID-19 pandemic (21.0%). The mean scale scores of the
participants were 65.8+17.3.

The scores obtained from the scale by participants' socio-
demographic characteristics are presented in Table 3.

It was found that female participants scored higher on the
scale compared to male participants, and participants with
psychiatric disorders scored higher on the scale compared to
those without. When comparing the scores obtained from
the scale with the situation of losing a loved one in the
earthquake, it was found that the scores of those who lost
their loved ones were higher. Participants who experienced
financial loss after the earthquake scored higher on the
scale compared to those who did not; similarly, those who
had to receive financial assistance scored higher on the scale
compared to those who did not receive assistance. In terms of
income assessment among participants, those who indicated
“my income is less than my expenses” scored higher on the
scale compared to those who indicated "my income is equal to
my expenses” and “my income is more than my expenses" (with
respective p values of p=0.012 and p=0.005). When comparing
the condition of the residence after the earthquake with the
scores obtained from the scale, it was found that the scale
score of participants whose residence was "collapsed” was
higher compared to those whose residence was “"undamaged/

Table 3. Participants’ scores on the scale according to some sociodemographic characteristics

Variable Scale score p value
Mean + standard deviation Female 65.6+17.0
0.005
gender Male 61.5+17.0
. Married 66.5+15.5
Marital status - 0.498
Single 64.8+19.7
. . Yes 66.6+15.1
Childbearing status 0.505
No 64.9+19.7
0 64.5+19.6
Number of children’ 1-2 65.8+15.1 0.480
3-4 68.5+15.6
Primary/secondary school graduate 70.0+14.5
Egitim durumu’ High school graduate 64.5+18.4 0.307
University graduate 65.4+17.1
o Yes 67.0+16.2
Chronic disease status 0.583
No 65.5+17.6
Cl - Yes 74.0+14.2
Psychiatric disease status 0.007
No 64.6+14.3
Yes 69.1+£16.7
Tobacco product use status 0.050
No 64.1+17.3
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Table 3. Continued

Variable Scale score p value
. . . Yes 66.1+17.2
Previous disaster experience 0.888
No 65.7+£17.3
o Yes 67.2420.7
Earthquake injury status 0.601
No 65.6+16.5
L. Yes 69.3+16.2
Loss of relatives in the earthquake 0.001
No 61.2+17.6
. Yes 67.3+16.8
Financial loss due to the earthquake 0.018
No 60.4+17.9
My income is less than my expenses 69.8+16.3
Monthly income assessment’ My income is equal to my expenses 62.0+16.7 0.001
My income is more than my expenses 59.3+18.0
Undamaged/slightly damaged 61.2+18.4
House damage status due to the earthquake? Moderate/severe 67.0+£16.9 0.004
Collapsed 72.5+12.6
Container/tent/dormitory 68.0+17.4
. Family/relative's place 67.7+16.4
Post-earthquake accommodation 0.056
Rented house 66.9+16.0
Own house 59.0+19.1
o . Yes 69.3+15.5
Had to receive financial support after the earthquake? 0.000
No 58.2+18.6
S Yes 69.4+14.4
Are you currently receiving financial support? 0.124
No 64.8+17.9
A t| - hological - Yes 75.8+15.4 0.015
re you currently receiving psychological support? I
U U S E H No 65.0+17.2
D think d psychological t? Yes 7264146 0.000
o you think you need psychological support? .
Y y psy J PP No 58.0+16.8
'ANOVA, Tukey post hoc test, 2ANOVA, Games Howell post hoc test, *Mann-Whitney U test

slightly damaged” (p=0.001). When comparing the situation of
receiving psychological support after the earthquake with the
scores obtained from the scale, it was found that the scores
of those who received psychological support were higher.
The scale scores of participants who believed they needed
psychological support were higher compared to those who
believed they did not need support.

A linear regression analysis was conducted to evaluate the
main factors influencing the scale score by creating a model
with independent variables that statistically affected the scale
score. In the multiple linear regression analysis performed
using backward stepwise method, it was found that gender,
psychiatric illness status, loss of a loved one in the earthquake,
receiving financial assistance due to the earthquake, and
income status significantly influenced the scale score (p<0.05,
Table 4).
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DISCUSSION

In this study, the levels of impact of the earthquake centered
in Kahramanmaras on February 6, 2023, on individuals residing
in Hatay, and the associated factors were presented. In a study
conducted by Bilici et al."® on the level of impact of the Elazig§
earthquake, it was found that women had significantly higher
scores on the Beck Anxiety Scale compared to men, and the
prevalence of moderate and severe anxiety was significantly
higher among women. Similarly, in our study, the average
scores obtained from the scale that determines the level of
the trauma were found to be higher for female participants
compared to male participants. Another study indicated that
gender and earthquake experience were significant factors
in the emotions felt after an earthquake. The reasons why
women are more affected by earthquakes were highlighted
in the study, including women's perception of their strong
attachment to their families, higher levels of concern about
their families compared to concerns about the earthquake
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Table 4. Multiple linear regression model

Coefficient Table
Regression Standard Corrected regression
Model . L. p value
coefficient error coefficient
Intercept 101.498 7.657 0.000
Female 7.267
Gender 2.265 -0.205 0.002
Male Referans
Less than expenses | -11.068 3.060 0.320 0.000
Income status Equal to expenses -6.025 3.414 0.158 0.079
2 More than expenses | Referans
L Yes 7.331
Psychiatric illness status 3.247 0.146 0.025
No Referans
i Yes 5.598
Loss of a close relative due 2359 0.240 0.019
to the earthquake No Referans
iving fi i Yes 8.903
Receiving financial support 3414 0.240 0.000
due to the earthquake No Referans
"Model: F=10.0 p=0.000 R=0.487 R’= 0.214

itself, and the generally more emotional nature of women
compared to men'.

In the study by Bilici et al.’8, participants reported that the
most common past disaster experiences were earthquakes/
floods and similar natural disasters (27.8%). Similarly, in our
study, the two most common past disasters experienced by
participants were earthquakes (61.4%) and floods (26.3%).
In a study examining the relationship between earthquake
survivors' experience of property loss and their levels of
depression in 2014, it was found that earthquake survivors
who experienced a significant amount of property loss had
higher levels of depression compared to those who did not
experience significant property loss®. Consistent with this, our
study also found that individuals who experienced financial
loss due to the earthquake had higher levels of impact from
the earthquake. Additionally, multiple linear regression analysis
conducted using a backward stepwise method revealed that
receiving financial assistance due to the earthquake and
income status significantly influenced the scale score.

According to the results of the same study, there was a
significant difference in the levels of depression among
earthquake survivors based on the current condition of their
homes. The depression levels of earthquake survivors whose
homes remained intact were found to be higher compared to
those whose homes were destroyed?’. Similarly, in our study, a
significant difference was found between the level of impact
from the earthquake and the condition of the participants'
homes.

In the same study, the location where earthquake survivors
stayed after the earthquake was examined, and no significant
difference was found in their levels of depression based on their

current living situation?. Likewise, in our study, no significant
difference was found between the level of impact from the
earthquake and the location where participants stayed after
the earthquake.

In another study, the experience of loss within the family
during an earthquake was associated with a diagnosis of Post-
Traumatic Stress Disorder?’. Consistent with this finding, in
our study, individuals who lost a family member during the
earthquake had significantly higher scores on the scale.

Similarly, in a study conducted in 2023 using the scale that
determines the level of the trauma after the Earthquake, it
was found that individuals who received psychosocial support
after an earthquake had significantly higher scale scores
compared to those who did not receive psychosocial support
post-earthquake?. In alignment with these results, our study
also found that individuals who felt the need for psychological
support after the earthquake and those who actually received
psychological support had significantly higher scale scores.

Study Limitations

Our study has several limitations. Firstly, since this study was
conducted on individuals affected by the earthquake in Hatay,
the results may not be generalizable to all earthquake survivors
in other regions. Additionally, due to the information that a
portion of the Hatay population relocated from the city and
some residential areas were destroyed after the earthquake,
a non-probabilistic sampling method had to be employed.
Finally, another limitation is the method of data collection, as
the data were obtained through both online surveys and face-
to-face interviews. This method may have led participants to
provide biased or randomly filled responses to the questions.
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CONCLUSION

The earthquake that occurred on February 6, 2023 in
Kahramanmaras affected a region where approximately 13.5
million people resided across 10 provinces, resulting in the loss
of 50,096 lives. This study investigates the levels of impact
and associated factors of the February 6, 2023 earthquake
centered in Kahramanmaras among individuals residing in
Hatay.

According to the findings of the study, one in every five
participants was injured during the earthquake, with more
than half losing a relative. Three-quarters of the participants
reported experiencing financial losses due to the earthquake,
while two-thirdsstated that their homes became uninhabitable.
Furthermore, over half of the participants expressed a need for
psychological support, yet less than 10% reported currently
receiving such support. Research results indicate that
individuals affected by the earthquake, particularly women,
those with psychiatric conditions, individuals who lost relatives,
experienced financial losses, needed financial assistance post-
earthquake, had lower income, resided in severely damaged
homes, expressed a need for psychological support, and
those currently receiving psychological support, exhibited
higher levels of earthquake-induced distress according to
the scale that determines the level of the trauma after the
earthquake. Gender, psychiatric condition, loss of relatives,
financial losses due to the earthquake, and income status were
identified as factors contributing to increased scale scores,
thereby exacerbating individuals' negative impacts from the
earthquake.

To minimize the adverse effects of earthquakes, disaster
awareness should be promoted in the community during pre-,
during, and post-earthquake periods. Given that earthquakes
can affect large populations, many individuals may experience
various health issues and psychosocial disorders. Thus,
proactive multidisciplinary approaches should be prioritized to
expedite the rehabilitation processes of affected individuals.
Considering that disadvantaged groups are more susceptible
to the adverse effects of earthquakes, targeted interventions
should be prioritized for these groups. The psychosocial support
network should be structured to reach every individual both
before and after earthquakes. Policies aimed at preparedness
for disasters should be implemented to mitigate their impacts
effectively.

Ethics

Ethics Committee Approval: The study obtained approval from
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Can Serum Albumin Level At Diagnosis Be A Guide for Clinical
Features, Time to Treatment, and Response in Patients with
Follicular Lymphoma?

Folikuler Lenfoma Hastalarinda Tani Ani Serum Albumin Duzeyi Klinik Ozellikler, Tedaviye
Kadar Gegen Sure ve Yanit Hakkinda Yol Gosterici Olabilir Mi?
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ABSTRACT

Aim: The aim of the present study was to determine the association between serum albumin level and treatment demand, time to treatment and
treatment response in patients with follicular lymphoma (FL).

Materials and Methods: We retrospectively evaluated the data of 25 FL patients. The data comprised gender, age, lactate dehydrogenase (LDH) level,
number of nodal sites, presence of extranodal involvement, B symptoms and bulky mass, presence of bone marrow, liver and spleen involvement,
Follicular Lymphoma International Prognostic Index score, Eastern Cooperative Oncology Group (ECOG) performance score, tumor grade, albumin
level, globulin level, white blood cell count, platelet count and hemoglobin level at diagnosis; treatment demand, time to treatment, and response
to treatment.

Results: The median age of the patients was 53 years. The patients were divided into 2 groups according to the median albumin level as >4.4 gr/
dL and <4.4 gr/dL. While 13 (52%) patients had an albumin level of <4.4 gr/dL, 12 (48%) patients had an albumin level of >4.4 gr/dL. Two groups
were comparable in terms of treatment demand, time to treatment and treatment response in patients who were applied treatment (p>0.05). No
correlation was found between the level of serum albumin and the need for treatment in patients with FL.

Conclusion: FL, constituting approximately 20% of all non-hodgkin lymphomas, is the second most common lymphoma in adults. The age, LDH and
hemoglobin levels, ECOG performance score, stage, extranodal, involvement, number of nodal sites involved, 32 microglobulin level, bone marrow
involvement, presence of B symptoms and bulky mass are the conventional risk factors used to determine prognosis in FL. Although we found that
treatment requirement was higher and time to treatment was shorter in patients with low serum albumin levels, they did not reach a statistical
significance.
Keywords: Follicular lymphoma, albumin, treatment demand

0z
Amag: Bu calismanin amaci folikiiler lenfoma (FL) tanili hastalarda serum albumin diizeyi ile tedavi ihtiyaci, tedaviye kadar gegen siire ve tedaviye
yanit arasindaki iliskiyi belirlemektir.
Gerec ve Yontem: Mart 2011 ile Mayis 2017 tarihleri arasinda Saghk Bilimleri Universitesi Istanbul Egitim ve Arastirma Hastanesi Hematoloji
Boliimiinde FL tanisiyla takip edilen 25 FL hastasinin verileri retrospektif olarak degerlendirildi. Histopatolojik olarak dogrulanmis FL hastalarinin

verileri hematoloji bollimiiniin tibbi kayitlarindan incelendi. Veriler cinsiyet, yas, laktat dehidrogenaz (LDH) diizeyi, nodal bélge sayisi, ekstr_anodal
tutulum varhgi, B semptomlari ve biyiik kitle, kemik iligi, karaciger ve dalak tutulumu varligi, Folikiiler Lenfoma Uluslararasi Prognostik Indeksi
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skoru, Dogu Kooperatif Onkoloji Grubu (ECOG) performans skoru, timor derecesi, aloumin diizeyi, globulin diizeyi, lkosit sayisi, beyaz kan hiicresi,
trombosit sayisi ve tani anindaki hemoglobin diizeyini; tedavi gereksinimini, tedaviye kadar gecen siireyi ve tedaviye yaniti iceriyordu.

Bulgular: Hastalarin ortanca yasi 53 (aralik 33-76) idi. 10 (%40) hasta kadin, 15 (%60) hasta erkekti. Hastalar aloumin dlzeyine gore >4,4 gr/dL ve
<4,4 gr/dL olmak tizere 2 gruba ayrildi. 13 (%52) hastanin albumin diizeyi <4,4 gr/dL iken, 12 (%48) hastanin albumin dizeyi >4,4 gr/dL idi. Tedavi
uygulanan hastalarda tedavi gereksinimi, tedaviye kadar gegen siire ve tedaviye yanit acisindan iki grup benzerdi (p>0,05). FL'li hastalarda serum
albumin dizeyi ile tedavi gereksinimi arasinda bir korelasyon bulunmadi.

Sonug: Tiim hodgkin disi lenfomalarin yaklasik %20'sini olusturan FL, yetiskinlerde en sik goriilen ikinci lenfomadir. Yas, LDH ve hemoglobin diizeyleri,
ECOG performans skoru, evre, ekstranodal tutulum, tutulan nodal alan sayisi, $2 mikroglobulin diizeyi, kemik ili§i tutulumu, B semptomlarinin varhg
ve bliytik kitle FL'de prognozu belirlemek icin kullanilan risk faktorleridir. Serum albumin diizeyleri diisiik olan hastalarda tedavi gereksiniminin daha

yliksek ve tedaviye kadar gecen siirenin daha kisa oldugunu saptamamiza ragmen, bulgular istatistiksel olarak anlamli degildi.

Anahtar Kelimeler: Folikiiler lenfoma, albumin, tedavi gereksinimi

INTRODUCTION

Follicular lymphoma (FL) is an indolent type of lymphoma
that develops from germinal center B cells. As the second
most prevalent lymphoma in adults within Western nations,
FL accounts for roughly 20% of all non-hodgkin lymphomas
(NHL)'2. Typically occurring around the age of 60 years, FL
predominantly affects females. The most common initial
presentation involves painless enlargement of peripheral lymph
nodes at one or multiple sites. Furthermore, the bone marrow
and spleen are commonly affected® In the management of FL
patients, determining the stage and assessing risk are crucial
factors. Prognostic indicators commonly used for FL include
the patient's age, levels of lactate dehydrogenase (LDH) and
hemoglobin, Eastern Cooperative Oncology Group (ECOG)
performance status, disease stage, involvement of extranodal
sites, number of affected nodal areas, B2 microglobulin
concentration, bone marrow infiltration, presence of B
symptoms, and the existence of a bulky mass'?. Researchers
have examined the predictive value of serum albumin, a protein
that decreases during inflammatory responses, in various
solid tumor cancers. Studies have consistently demonstrated
that higher albumin levels correlate with improved survival
outcomes in these malignancies®. In the field of hematological
malignancies, serum albumin levels have long been utilized as
part of the International Staging System to assess prognosis
in patients with multiple myeloma®. Furthermore, research
has demonstrated that serum albumin levels serve as a
prognostic indicator in various NHL, including diffuse large
B cell lymphoma (DLBCL), localized aggressive NHL, and
low-grade lymphomas®’®. This prognostic value extends to
myelodysplastic syndrome as well°. In this study, we aimed to
determine the association between serum albumin level and
treatment demand, time to treatment and treatment response
in patients with FL.

MATERIALS AND METHODS

We retrospectively evaluated the data of 25 FL patients, who
were followed with the diagnosis of FL at University of Health
Sciences, Istanbul Training and Research Hospital, Department

of Hematology, between March 2011 and May 2017. The data
of histopathologically verified FL patients were reviewed
from the medical records of hematology department. The
data comprised gender, age, LDH level, number of nodal sites,
presence of extranodal involvement, B symptoms and bulky
mass, presence of bone marrow, liver and spleen involvement,
Follicular Lymphoma International Prognostic Index (FLIPI)
score, ECOG score, tumor grade, albumin level, globulin level,
white blood cell count (WBC), platelet count and hemoglobin
level at diagnosis; treatment demand, time to treatment, and
response to treatment. The patients were staged according
to the Ann Arbor classification™. Staging procedure included
physical examination, search for B symptoms, computed
tomography (CT) scans or positron emission tomography-CT
scans. The approval was obtained from the istanbul Training
and Research Hospital Ethics Committee of University of
Health Sciences (decision no: 1085, date: 22.09.2017).

Statistical Analysis

Statistical evaluation was made by SPSS 24 program. Data
were described as numbers and percentage or median and
range, when appropriate. The x* Fisher's exact test was used
for evaluating categorical values and the Mann-Whitney U
test for continuous values in patient groups. All p values were
2-sided with statistical significance at 0.05 alpha levels.

RESULTS

The characteristics of 25 patients are summarized in Table 1.
The median age of the patients was 53 years (range, 33-76).
Ten (40%) patients were female and 15 (60%) were male. Four
(16%) patients had hemoglobin level of <12 gr/dL and 21
(84%) patients had hemoglobin level of >12 gr/dL at the time
of diagnosis. The median WBC was 8620/mm?® (3930-16000/
mm?3), platelet count was 246000/mm? (range, 32000-476000/
mm?3), LDH was 198 IU/mL (range, 150-709), albumin was 4.4
gr/dL (range, 3.41-4.8) at the time of diagnosis. The number of
nodal regions involved was median 5 (range, 1-9). Two (8%)
patients had FLIPI score >4 and 23 (92%) patients had <4.
Five (20%) patients were at stage I-Il and 19 (76%) patients
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Table 1. Patients’ characteristics

Table 1. Continued

Characteristic n=25 Characteristic n=25
Gender, n, (%) Treatment demand, n, (%)
Female 10 (400%) Present 17 (68%)
Male 15 (60 %) Absent 8 (32%)
Age, years, median (range) 53 (33-76) Response to treatment, n (%)
Hemoglobin level, g/dL, n (%) Present 13 (76%)
<12 4 (16%) Absent 2 (12%)
>12 21 (84%) Unknown 2 (12%)
WBC, 10°/mm?, median (range) 8620 (3930-16000) ECOG: Eastern Cooperative Oncology Group, FLIPI: Follicular Lymphoma
International Prognostic Index, LDH: Lactate dehydrogenase, WBC: White blood
Platelet, 10°/mm?, median (range) 246000 (32000-476000) cell count

LDH level, U/dL, median (range)

198 (150-709)

Serum albumin level, g/dL, median

(range)

[range] 4.4 (3.41- 4.8)
The pumber of nodal sites involved, 5 (1-9)
median, (range)
FLIPI score, n (%)
<=4 23 (92%)
>4 2 (8%)
Stage, n (%)
Stage I-II 5 (20%)
Stage Ill-IV 19 (76%)
Unknown 1 (4%)
B symptom, n (%)
Present 4 (169%)
Absent 11 (44%)
Unknown 10 (400%)
Bone marrow involvement, n (%)
Present 11 (449%)
Absent 12 (48%)
Unknown 2 (8%)
Liver involvement, n (%)
Present 0 (0%)
Absent 22 (88%)
Unknown 3 (12%)
Splenomegaly, n (%)
Present 12 (48%)
Absent 13 (52%)
Unknown
Bulky mass, n (%)
Present 5 (20%)
Absent 19 (76%)
Unknown 1 (4%)
ECOG 0
Tumor grade, n (%)
Grade 1-2 15 (60%)
Grade 3 10 (400%)
Time to treatment, months, median, 2 (0-37)
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at stage lI-IV. Four (16%) patients had B symptoms, 11 (44%)
patients had bone marrow involvement, 12 (48%) patients
had splenomegaly and 5 (20%) patients had bulky mass. ECOG
score of all patients included in the study was 0. Fifteen (60%)
patients had histological grade 1 disease and 10 (40%) had
grade 2. There were 17 (68%) patients who had treatment
demand and 13 (76%) of them responded. The median duration
between diagnosis and treatment was 2 (range: 0-37) months
in patients requiring treatment.

The patients were divided into 2 groups according to the
median albumin level as >4.4 gr/dL and <4.4 gr/dL. While 13
(52%) patients had an albumin level of <4.4 gr/dL, 12 (48%)
patients had an albumin level of >4.4 gr/dL. Two groups were
comparable in term of gender, age, hemoglobin level, WBC,
platelet count, LDH level, FLIPI score stage, presence of B
symptoms, bone marrow involvement, liver involvement and
splenomegaly, and tumor grade at the time of diagnosis,
treatment demand, time to treatment and treatment response
in patients who were applied treatment (p>0.05) (Table 2).
Bulky mass was present in 5 (42%) patients with albumin
level <4.4 gr/dL and none of the patients had bulky mass with
albumin >4.4 gr/dL (p=0.029) (Table 2).

DISCUSSION

At the time of diagnosis, most of FL patients do not exhibit
noticeable symptoms related to the disease. For approximately
10-15% of FL patients diagnosed in early stages (I-11), there is a
possibility of achieving a cure through radiotherapy treatment.
For certain patients with early-stage disease, adopting a watch
and wait strategy is considered an appropriate management
approach'"2_ For patients with advanced (stage IlI-IV)
FL, different approaches are recommended based on their
symptoms and tumor burden. Asymptomatic patients are
advised to follow a watch and wait strategy. In cases where
patients experience mild symptoms, rituximab monotherapy
is the preferred treatment. However, for those with high
tumor burden, combination therapy including rituximab is
suggested™'?'3. The initiation of treatment for FL patients
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Table 2. Comparison of patients with serum albumin <4.4 g/dL and serum albumin level >4.4 g/dL

Albumin Albumin

Characteristic < 4.4 g/dL > 4.4 g/dL p value
(n=13) (n=12)

Gender, n, (%)

Female 6 (46%) 4 (33%)

Male 7 (54%) 8 (67%) 0688
Age, years, median (range) 56 (42-76) 46 (33-60) 0.238
Hemoglobin level, g/dL, n (%)

<12 2 (17%) 2 (16%)

>12 10 (83%) 11 (849%) 0.67
WBC, 10°/mm?, median (range) 8370 (3930-15110) 8840 (4860-16000) 1
Platelet, 10°/mm?, median (range) 235000 (32000-461000) 267000 (141000-476000) 0.434
LDH level, U/dL, median (range) 202 (150-289) 189 (152-709) 0.695
FLIPI score, n (%)

<=4 12 (92%) 11 (92%) 1

>4 1 (8%) 1 (8%)

Stage, n (%) 2 (15%)
Stage I-II 1 (85%) 3 (27%) A
Stage Ill-IV 8 (739%)

B symptom, n (%)

Present 3 (43%) 1 (12%)

0.282

Absent 4 (57%) 7 (88%)

Bone marrow involvement, n (%)
Present 6 (469%) 5 (500%) 1
Absent 7 (549%) 5 (500%)

Liver involvement, n (%)

Present 0 0

Absent M n NA
Splenomegaly, n (%)

Present

Absent 6 (46%) 6 (50%)

7 (549%) 6 (50%) 1

Unknown
Bulky mass, n (%)

Present 5 (429) 0

Absent 7 (580%) 12 (100%) 0029
ECOG 0 0 NA
Tumor grade, n (%)

Grade 1-2 8 (62%) 7 (58%) 1

Grade 3 5 (38%) 5 (42%)

Time to treatment, months, median, (range) 2 (0-8) 5 (0-37) 0.101
Treatment demand, n, (%)

Present 10 (77%) 7 (58%) 0.411

Absent 3 (23%) 5 (4190) ’
Response to treatment, n (%)

Present 8 (89%) 5 (83%) 1

Absent 1 (11%) 1 (17%)

ECOG: Eastern Cooperative Oncology Group, FLIPI: Follicular Lymphoma International Prognostic Index, LDH: Lactate dehydrogenase, NA: Not applicable, WBC: White blood

cell count
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typically relies on the Groupe d'Etude des Lymphomes
Folliculaires criteria. These guidelines consider several factors,
including the presence of more than three nodal sites (each
exceeding 3 cm in diameter), any nodal or extranodal tumor
mass measuring 7 cm or larger, B symptoms, potential for
local compressive symptoms that could compromise organ
function, cytopenias (defined as leukocytes below 1.0 x 109/l
and/or platelets under 100 x 109/l), leukemia (characterized by
over 5.0 x 109/l malignant cells), enlarged spleen (exceeding
16 ¢cm on CT scan), and the occurrence of pleural effusion or
peritoneal ascites''.

Despite those well-defined criteria, heterogeneous clinical
course of the disease sometimes gives rise to uncertainty
in terms of the initiation of treatment. Hence, any marker
appraising about the treatment requirement might be
beneficial in complex cases. In this instance albumin, being
a readily available biochemical parameter, might be useful in
treatment approach of FL patients. We aimed to evaluate the
relationship of serum albumin levels with treatment demand,
time to treatment and treatment response in FL patients.
Although we found that treatment requirement was higher
and time to treatment was shorter in patients with low serum
albumin levels, they did not reach a statistical significance.

Previous studies have examined the significance of serum
albumin levels in various blood cancers®®. Research conducted
by Bairey et al.® revealed that patients with DLBCL who had
low albumin levels prior to treatment experienced poorer
overall survival (OS) outcomes. In contrast to our research,
the study mentioned used a threshold of 3.5 g/dL for albumin
levels. In a related finding, Alici et al.” conducted research to
identify prognostic factors specifically predicting survival in
patients with localized aggressive NHL. Their results indicated
that reduced serum albumin levels were associated with
decreased survival rates. In addition to studying high-grade
lymphomas, Bremnes et al.® examined the treatment outcomes
and prognostic indicators in patients with low-grade NHL.
Their research revealed that, unlike other types, FL patients
with low pretreatment albumin levels were found to have
reduced survival rates. Research on the predictive value of
serum albumin levels extends beyond lymphoma patients to
include myelodysplastic syndrome. A study by Sevindik et al.
demonstrated that serum albumin concentration serves as an
autonomous indicator for both leukemia-free survival and OS.
Unlike previous research, the slow-progressing nature of FL
and the brief follow-up period prevented us from evaluating
the connection between serum albumin levels and survival
rates in FL patients. Nevertheless, this research is pioneering
in its investigation of how serum albumin levels relate to
treatment needs, the time before treatment initiation, and
treatment efficacy in FL cases. The study's retrospective design
and limited patient sample size may have hindered the ability
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to accurately determine the specific impact of serum albumin
levels in FL.

Study Limitations

This study had some limitations that may have affected the
results. Firstly, it included single center data and low number
of patients. Additionally, since the data were collected
retrospectively, not all data on FL may have been recorded.

CONCLUSION

We did not demonstrate an association between serum
albumin level and treatment demand in FL patients. However,
the precise contribution of serum albumin level to treatment
decision has to be cleared with large number of FL patients
before completely denial of its role.
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The Role of Layer-Specific Strain Echocardiography in The
Diagnosis of Severe Coronary Artery Disease

Ciddi Koroner Arter Hastaliginin Tanisinda Katman Spesifik Strain Ekokardiyografinin Rol(
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ABSTRACT

Aim: Several imaging techniques are in use for diagnosis and risk assessment in patients with suspected stable coronary artery disease (S-CAD).
Measurement of global longitudinal strain (GLS) by two-dimensional speckle tracking (2D-STM) is a more accurate and reliable technique compared
to transthoracic echocardiography. It provides a quantitative measure of left ventricular function. The aim of this prospective study was to determine
the relationship between resting layer-specific longitudinal strain values and severe coronary lesions in patients with suspected S-CAD.

Materials and Methods: A total of 242 patients with suspected S-CAD were included in this study. They were scheduled for elective coronary
angiograph. Patients were divided into two main groups: with (n=117) and without severe coronary artery disease (CAD) (n=125). Layer-specific GLS
values were compared between groups as mid-myocardial, endocardial and epicardial layers, using 2D-STM.

Results: This study showed that GLS values of all layers were significantly lower in patients with severe CAD compared to controls (p<0.001). ROC
curves were constructed to evaluate the diagnostic performance of GLS values and the area under the curve was 81-82% in three slices. The cut-off
values were calculated to be -19.5 for the GLS mid-myocardium, -22.6 for the GLS endocardium, and -16.5 for the GLS epicardium.

Conclusion: As a result, GLS assessment by 2D-STM showed that GLS values were lower in all layers with severe CAD, suggesting that GLS
assessment may be useful for detecting severe CAD. However, layer-specific strain analysis showed no incremental value over GLS analysis. These
findings should be further investigated and improved in subgroups with a more homogeneous distribution. Further larger studies are needed.

Keywords: Strain echocardiography, coronary artery disease, speckle tracking

0z
Amag: Stabil kronik koroner arter hastaligi (S-KAH) siiphesi olan hastalarda tani ve risk degerlendirmesi icin cesitli goriintileme teknikleri
kullanilmaktadr. Iki boyutlu strain ekokardiyografi (2D-STM) ile global longitudinal strain (GLS) 6l¢timdi, transtorasik ekokardiyografiye kiyasla daha

dogru ve glvenilir bir tekniktir. Sol ventrikiil fonksiyonunun kantitatif bir 6lclimiini saglar. Bu prospektif calismanin amaci, S-KAH siiphesi olan
hastalarda istirahat katmanina 6zgii gerinim degerleri ile ciddi koroner lezyonlar arasindaki iliskiyi belirlemektir.

Gerec ve Yontem: S-KAH siiphesi olan toplam 242 hasta bu ¢alismaya dahil edildi. Bu hastalar elektif koroner anjiyografi icin planlanmisti. Hastalar
iki ana gruba ayrildi: ciddi koroner arter hastaligi (KAH) olan (n=117) ve olmayanlar (n=125). Katman spesifik GLS degerleri 2D-STM kullanilarak orta
miyokardiyal, endokardiyal ve epikardiyal katmanlar olarak gruplar arasinda karsilastirildi.

Bulgular: Bu calisma, tiim katmanlarin GLS degerlerinin KAH olanlarda kontrollere kiyasla anlaml derecede diistik oldugunu géstermistir (p<0,001).
GLS degerlerinin tanisal performansini degerlendirmek icin ROC egrileri olusturulmus ve egri altindaki alan lic kesitte %81-82 olarak bulunmustur.
Kesim noktalari GLS orta miyokard i¢in -19,5, GLS endokard i¢in -22,6 ve GLS epikard icin -16,5 olarak hesaplanmistir.

Sonug: Sonug olarak, 2D-STM ile GLS degerlendirmesi, GLS degerlerinin KAH olanlarda tiim katmanlarda daha diisiik oldugunu gdsterdi ve GLS
degerlendirmesinin KAH tespit etmek icin yararli olabilecegini distiindlirdli. Bununla birlikte, katmana 6zgii gerinim analizi, GLS analizine gore artan
bir deger gostermemistir. Bu bulgular daha homojen dagilima sahip alt gruplarda daha fazla arastiriimali ve gelistirilmelidir. Daha biiyiik calismalara
ihtiyag vardir.

Anahtar Kelimeler: Strain ekokardiyografi, koroner arter hastalgi, benek izleme
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INTRODUCTION

Coronary heart disease caused by atherosclerosis remains the
leading cause of mortality and morbidity worldwide. Early
diagnosis and effective treatment are of great importance in
current practice. Non-invasive imaging techniques such as
electrocardiography (ECG), transthoracic echocardiography
(TTE), exercise testing (EST) and myocardial perfusion
scintigraphy (MPS) are recommended for the diagnosis and
risk assessment of patients with suspected coronary artery
disease (CAD)'. The ECG is the basic test for assessing CAD. On
the other hand, EST is a widely used technique that is easy to
perform but has limited sensitivity and specificity. Although the
diagnostic accuracy of MPS is high, it has important limitations
such as radiation exposure and limited availability?. Resting
TTE is one of the leading tests used to measure systolic and
diastolic ventricular function in patients with stable CAD3. The
echocardiographic examination assesses regional myocardial
function using visual and numerical parameters such as wall
thickness, wall motion, volumetric measurements, diastolic
parameters, and tissue Doppler measurements®. However,
many patients with stable CAD do not have echocardiographic
pathology that is predictive of ischemia, such as wall motion
abnormalities. Therefore, additional investigations are required
to assess for ischemia. In addition, despite these detailed
examinations, some studies have shown that many patients
have non-critical coronary stenosis on elective coronary
angiography (CAG), as opposed to emergency angiography?®.
Therefore, different methods need to be used to diagnose
severe CAD. Two-dimensional echocardiography is used for
global and layer-specific analysis of the left ventricle (LV). This
method allows numerical measurement of regional myocardial
functions by evaluating each myocardial segment separately®.
Longitudinal analysis provides more accurate information for
the early detection of endocardial ischemia and the prediction
of myocardial dysfunction. This is because the endocardium
is more sensitive to ischemia’. This study aimed to determine
the relationship between resting strain echocardiographic
measurements and severe CAD and to increase patient
selectivity using the layer-specific strain technique in planning
CAG.

MATERIALS AND METHODS

Eight hundred and seventy-six patients with suspected
stable CAD and a CAG decision were assessed for the study
between 11/2018 and 07/2019. Patients were excluded
if they had a history of acute coronary syndrome (ACS),
myocardial infarction (MI), coronary artery bypass graft
surgery or coronary intervention, heart failure, moderate or
severe valvular disease, reduced ejection fraction, poor image
quality, segmental wall motion abnormalities, malignancy,
or atrial fibrillation. A detailed medical history was obtained

and recorded, including diabetes mellitus, hypertension, and
hyperlipidemia. Of these, 296 patients were selected according
to the inclusion criteria. The echocardiographic images of 296
patients selected according to the exclusion/inclusion criteria
were recorded and assessed for suitability by an experienced
cardiologist. 242 images suitable for analysis were selected
and included in the study. Patients were divided into two main
groups, as significant and non-significant CAD, according to
the results of CAG. The flowchart used to select patients for
evaluation is shown in Table 1. The Trakya University Ethics
Committee approved this study (decision no: 2018/384-18/26,
date: 05.11.2018). Our study was conducted following the
Declaration of Helsinki.

Echocardiography Assessment

All enrolled patients underwent 2D echocardiograms at rest
by a cardiologist blinded to CAG results or patient clinical
information. Echocardiographic images were acquired using
Vivid S70 systems (Horton, Norway, GE Healthcare,). The images
were transferred to the Echo-PAC workstation. Patients were
not included if the image quality was insufficient for speckle
tracking analysis. All patient measurements were performed
according to echocardiography guidelines®. Apical 4-chamber,
apical long-axis, and apical 2-chamber images were obtained
from the recordings. LV M-mode measurements, pulsed-wave
Doppler measurements (mitral inflow velocities; E, A), and
tissue Doppler recordings (lateral-septal e') were also obtained.
The Modified Simpson's method was used to calculate LV
ejection fraction in two planes. In the parasternal long-axis
view, we measured left atrial diameter (LAD), LV end-diastolic/
systolic diameters, and wall thicknesses in M-mode. Efe values
were averaged from septal and lateral E values. All images
were transferred to the Echo-PAC workstation for 2D speckle
tracking analysis. Three beats of 2D images (apical 2-chamber,
apical long-axis, and 4-chamber view at 50-80 fps) were
considered adequate for measurements. All measurements
were calculated by an experienced two cardiologists blinded
to the enrolment group. Current guidelines for measurement
were used to calculate analyses®. Three points were
measured, one each side of the mitral annulus and apex. The
program automatically traced the myocardial boundaries and
curves were generated (Figure 1A). Images were optimized for
measurement through manual adjustments by the examiner.
Images with poorly traced myocardial borders were excluded.
Out of 296 patients, 54 were excluded due to poor image quality
or more than 2 unanalyzed segments. After adjustments, the
software automatically calculated the measurements. In apical
long-axis images, the closure of the aortic valves was defined
as the end of systole. After processing the images from three
different axes, a 17-segment bull's eye model was generated
(Figure 1B). Global longitudinal values were automatically
calculated by the software as epicardial, endocardial, and
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Table 1. Flow diagram of the study

Assessed for eligibility (n=876)

Excluded (n=580)
e Not meeting inclusion criteria n=526)

e Low image quality (n=54)

Included (n=296)

v

Echocardiographic Image Recorded

Non-Significant Coronary Artery Disease Significant Coronary Artery Disease
(n=156) (n=140)
Analysed (n=125) Analysed (n=117)
—>Not analysed* (n=31) —>Not analysed* (n=23)
*Low image quality, Failure to analyse *Low image quality, Failure to analyse
more than 2 segments, segmental wall more than 2 segments, segmental wall
motion abnormalities motion abnormalities

myocardial (GLS-myo, GLS-endo, GLS-epi). The total regional
longitudinal (RLS) was calculated by averaging the peak values
of all segments based on the 17-segment models according
to the perfusion regions of all three main coronary arteries'.
Intra- and inter-observer reliability was assessed by randomly
recalculating the images of 20 patients. The same operator
assessed intra-observer variability 45 days after the initial
analysis. Inter-observer reliability was assessed by comparison
of images from 20 patients randomly selected by a different
operator.

Coronary Angiography Assessment

An experienced cardiologist blinded to the patient's clinical
information assessed the angiograms. The degree of stenosis
was based on the projection where the stenosis was most
visible. The patients were split into two groups. Patients were
considered to have significant CAD if they had 70% or more
stenosis. The non-significant CAD group (control group)
included patients with normal coronary arteries, atherosclerotic
arteries, or less than 50% stenosis. The SYNTAX scoring system
was used to guide treatment decisions in patients with multiple
CAD and major coronary lesions. The SYNTAX score (SS) was
calculated by two different experienced observers using the ) i :

. . ) M Figure 1. A) Final curves were calculated automatically after
online calculator version 2.28 (http://www.syntaxscore.com)'. tracking the endo-myocardial border, B) “Bullseye” graphics

In the scoring system, 32 and above were grouped as a high SS, were obtained from measurements of three apical images
below 22 as a low SS, and between 22 and 32 as a medium SS*™.
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Statistical Analysis

Normal distribution was tested using the Shapiro-Wilk test.
The Student's t test is used for normally distributed variables,
and the Mann-Whitney U test for non-normally distributed
variables. In examining relationships between quantitative
variables, the Pearson correlation was calculated for normally
distributed variables and the Spearman's correlation was
calculated for non-normally distributed variables. The Pearson
chi-square test was used to assess relationships between
qualitative variables. Cut-off point values were obtained
using ROC analysis. Risk factors for coronary heart disease
were determined by logistic regression analysis. Bland-
Altman plots were generated to determine interobserver
and intraobserver agreement. Mean and standard deviation
were used as descriptive statistics for variables that followed
a normal distribution, and median and interquartile range
for variables that did not follow a normal distribution.
Frequencies and percentages were used for qualitative
variables. The significance level for all statistical analyses was
set at 0.05. TURCOSA statistical software (Turcosa Analytics
Ltd Co, Turkey, www.turcosa.com.tr) was used for all statistical
analyses.

RESULTS

A total of 242 patients were enrolled. According to the results
of CAG, all patients were divided into two main groups.
117 (48.3%) patients were in the significant CAD group.
One hundred twenty-five (51.7%) patients with normal or
atherosclerotic coronary arteries were classified as having non-
significant CAD. The non-significant CAD group was defined as
the control group. Indications for CAG were evaluated in 3
groups: 66 (27.3%) typical angina, 66 (27.3%) positive exercise
and 110 (45.5%) positive MPS. The control group had a higher
proportion of female patients. Predictably, CAD was found to
be significantly higher in patients with advanced age, male
sex, diabetes mellitus, and hyperlipidemia (HL) (p<0.005). Table
2 shows all clinical characteristics and angiographic results.
There were 48 (41.0%) single-vessel disease, 26 (22.2%) two-
vessel disease, and 43 (36.8%) three-vessel disease. LAD lesions
(76.0%) were most common in the significant CAD group. The
conventional echocardiographic parameters and the values of
global longitudinal are shown in Table 3. Wall thicknesses were
significantly higher in the significant CAD group. The high
number of hypertensive patients in the CAD group (79.50%)
may explain this. There was no difference in ejection fraction
(EF) between the two groups. The significant CAD group had
higher left ventricular mass index and LAD. There was no

Table 2. The Clinical characteristics of patients

Non-significant CAD Significant CAD

(n=125) (n=117) SIS
Age 56.65+9.57 61.75+9.45 <0.001
Male n (%) 48 (38.4%) 78 (66.7%) <0.001
BMI kg/m? 29.01+4.28 29.35+4.76 0.560
Systolic BP mm Hg 129.44+15.85 132.26+17.62 0.192
Diastolic BP mm Hg 78.08+9.00 78.67+9.97 0.626
Heart rate bpm 72.40+8.60 71.44+7.36 0.355
DM n (%) 26 (20.80%) 50 (42.7%) <0.001
HT n (%) 88 (70.40%) 93 (79.50) 0.104
Smoker n (%) 58 (46.40%) 70 (59.80%) 0.036
Family History n (%) 42 (33.60%) 30 (25.60%) 0.176
HL n (%) 44 (35.20%) 71 (60.70%) <0.001
B-Blocker n (%) 7 (5.60%) 6 (5.10%) 0.871
CCB n (%) 24 (19.20%) 24 (20.50%) 0.798
1 vessel disease S 48 (41.0%) =
2 vessel disease - 26 (22.2%) -
3 vessel disease = 43 (36.8%) =
LMCA - 6 (5.1%) -
LAD = 90 (76.9%) =
CX - 70 (59.8%) -
RCA = 70 (59.8%) =
BMI: Body-mass index, CAD: Coronary artery disease, Cx: Circumflex artery, DM: Diabetes mellitus, HL: Hyperlipidemia, HT: Hypertension, LAD: Left anterior descending
artery, LMCA: Left main coronary artery, RCA: Right coronary artery, CCB: Calcium chanel blocker, BP: Blood pressure
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Table 3. Conventional echocardiographic parameters and longitudinal values

Non-significant CAD Significant CAD

(n=125) (n=117) p-value
Echocardiographic parameters
LV EF (%) 65.78+4.43 64.92+4.97 0.156
LV EDD (mm) 46.05+3.98 45.86+4.21 0.726
LV ESD (mm) 29.35+3.38 29.63+4.13 0.563
Interventricular thickness (mm) 10.94+1.24 1.77+1.52 <0.001
Posterior wall thickness (mm) 10.45+1.20 10.86+1.33 0.011
LV mass index (gr/m?) 93.01+17.09 98.12+20.44 0.036
LAD (mm) 34.52+3.80 35.91+4.02 0.006
LA volume index (mL/m?) 21.64+4.58 21.83+5.33 0.761
E (m/s) 0.77+0.16 0.79+0.18 0.415
A (m/s) 0.80+0.21 0.85+0.22 0.067
E/A ratio 1.01+0.29 1.05+0.95 0.681
E' (m/s) 0.10+0.03 0.09+0.02 0.081
E/e’ 9.1147.91 9.10+2.96 0.994
Dt. (ms) 235.50+44.44 231.62+49.64 0.522
2D global longitudinal parameters
GLS mid-myocardial % -21.68+2.27 -18.25+2.92 <0.001
GLS endocardium % -24.58+2.57 -20.78+3.31 <0.001
GLS epicardial % -19.18+2.05 -16.07+2.72 <0.001
GLS endo-epi % 5.40+1.07 471411 <0.001
GLS endo/epi ratio 1.28+0.057 1.30+0.076 0.10
CAD: Coronary artery disease, EDD: End-diastolic diameter, EF: Ejection fraction, ESD: End-systolic diameter, Dt: Deceleration time, LAD: Left atrial diameter, E: Pulsed wave
trans-mitral early diastolic velocity, €' Early myocardial diastolic velocity, GLS: Global longitudinal, LA: Left atrium, LV: Left ventricle

significant difference in diastolic filling parameters (such
as E, A, E ') between the two groups. The GLS values of all
segments (endocardium, myocardium, and epicardium) were
lower in the significant CAD group, as shown by layer-specific
measurements. Comparison of the difference between GLS-
endo and GLS-epi (GLS endo-epi) showed a smaller difference
in the significant CAD group. No difference was observed at
the GLS-endo [ epi ratio. No correlation was found between
GLS and syntax scoring. Syntax groups and GLS measurements
were compared. The GLS values of all layers were measured
to be significantly lower in Group 2 than in Group 1. The
relationship between the GLS and the syntax groups is shown
in Table 4. ROC curves were constructed for the evaluation
of the diagnostic performance of the GLS values (Figure 2).
The cut-off values were calculated to be -19.5 for the GLS
mid-myocardium, -22.6 for the GLS endocardium and -16.5
for the GLS epicardium. There was a significant difference in
all three of the slices. The area under the curve was 81-82% in
all three slices. All RLS values of coronary territories were lower
in all layers in patients with significant stenosis. The RLS values
are shown in Table 5. There was no relationship between the
RLS values of the vessel-specific myocardial regions and the
lesions that were detected in the corresponding region. ROC
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curves for vessel specific RLS are shown in Figure 3. Analyses
of GLS were compared for both sexes. There was no significant
difference in the GLS measurements in either gender (GLS
midmyocardial; -21.75 [ -21,56 p: 0.658). Intra- and inter-
observer variability was assessed by Bland-Altman analysis.
(Figure 4). Intra-observer reliability was 96%, 95%, and 93% for
the endocardium, myocardium, and epicardium, respectively.
The inter-observer reliability was 86%, 86%, and 86% for
the endocardium, myocardium, and epicardium, respectively.
Independent predictors were assessed by multivariate
regression analysis. Risk factors (age, hypertension, smoking,
diabetes, HL, and family history) and GLS endocardial-mid-
myocardial-epicardial measurements were included in the
regression analyses. Age, sex, and diabetes were determined
as independent variables [age odd ratio (OR): 1.08, confidence
interval (Cl): 0.098-3.05; male OR: 3.27 Cl: 1.43-7.82; DM OR:
2.94 Cl: 1.33-6.76].

DISCUSSION

The importance of non-invasive imaging for assessing
CAD severity is growing. Routine TTE's ability to evaluate
LV function is limited, and more accurate results require
advanced quantitative techniques. While echocardiography is
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Table 4. The relationship between Syntax scoring and GLS in the severe CAD group (n=117). Additionally, the relationship between

Syntax scoring and GLS

Correlation (r) p-value

GLS mid-myocardium -0.1064 0.254

GLS endocardium -0.010 0.279

GLS epicardium -0.1252 0.179

GLS endo-epi 0.006 0.950

GLS endo/epi 0.0949 0.309
Syntax<22 Syntax 22-32 Syntax>32
(1. Group) (2. Group) (3. Group) p-value
(n=94) (n=19) (n=4)

. . -18.80 -15.80 -21.10

GLS mid-myocardium 0.019
(16.63-20.28) (14.15-18.50) (19.13-21.25)
-21.45 -18.50 -23.60

GLS endocardium 0.009
(18.93-22.98) (15.75-21.25) (22.55-24.00)

. . -16.30 -14.10 -18.35

GLS epicardium 0.034
(14.80-18.20) (12.30-16.40) (16.70-19.08)

GLS endo-epi 4.70 (4.00-5.65) 4.20 (3.45-4.75) 5.35 (4.52-6.35 0.023

GLS endo/epi 1.29 (1.24-1.34) 1.28 (1.25-1.32) 1.34 (1.24-1.43) 0.486

GLS: Global longitudinal, CAD: Coronary artery disease, GLS: Global longitudinal

;—/_
//
==
_// AUC (%95) IC Pvalue
B ,_f GLS mid 0.82(0.76-0.86)|  <0.001
E / GLS endo 081(0.76-086)| <0.001
g f GLS epi 0.81(0.76-0.86)|  <0.001
3 ]
( GLS endo-epi | 0.67(0.61-0.73)|  <0.001
GLS endo/epi | 055(0.48-061)| 0180

specificity

Figure 2. ROC curves demonstrate the value of layer-specific
GLS for the diagnosis of CAD

GLS: Global longitudinal, CAD: Coronary artery disease, AUC: Area
under the curve, IC: Confidence interval, ROC: Receiver operating
characteristic

effective for assessing LV systolic dysfunction, routine 2D-TTE
is inadequate for patients without prior Ml or structural heart
disease. Analysis may show early myocardial deterioration
even in patients with normal EF. Some published studies have
shown an association between CAD and strain testing. In the
study by Anwar', peak systolic values were lower in patients
with CAD. Our study also showed significantly reduced GLS

values for all layers in CAD patients. Myocardial fibers in
the longitudinal direction are more sensitive to ischemia'.
Therefore, longitudinal assessment provides better results for
the detection of CAD. Longitudinal measurements using 2D
speckle tracking are critical for the diagnosis and follow-up
of patients with ACS in several published studies'®. Our study
evaluated the success of strain echocardiography by using
speckle tracking before CAG in patients with suspected CAD.

A recently published similar small study by Zhang et al.”” found
that longitudinal values measured by 2D speckle tracking were
significantly reduced in patients with ACS. A retrospective study
by Montgomery et al.”® compared resting GLS values with strain
echocardiographic wall motion index in patients undergoing
CAG within 10 days of strain echocardiography. It was found
that similar results were obtained. It was therefore suggested
that strain assessment could replace strain echocardiography.
In a study conducted by Yilmaztepe and Ucar', 79 patients
were evaluated retrospectively, and a significant decrease in
peak systolic GLS values was detected in all layers in the group
with severe CAD like our study. In their studies, it was stated
that transmural GLS was an independent predictor. However,
GLS measurements were not found to be a significant predictor
for all layers in the logistic regression analysis of our research.
Likewise, in a more recent study designed by Hagemann
et al.®, it was found that mid-myocardial and epicardial
GLS measurements might be independent predictors in the
determination of severe CAD. However, unlike that study, our
study did not measure circumferential. Looking at the results
of three recent studies, we can see that the GLS measure alone

3317



KAYA et al. Strain Echocardiography in Coronary Artery Disease

Nam Kem Med J 2024;12(4):332-341

Table 5. Regional longitudinal values

Non-significant CAD Significant CAD

(n=125) (n=117) p-value
LAD
RLS mid-myocardium -21.90+2.88 -18.98+3.89 <0.001
RLS endocardium -26.01+3.48 -23.02+4.44 <0.001
RLS epicardium -18.85+2.58 -16.19+3.29 <0.001
CX
RLS mid-myocardium -20.75+4.74 -17.56+3.27 <0.001
RLS endocardium -22.91+3.32 -19.81+3.58 <0.001
RLS epicardium -18.55+3.19 -15.82+3.12 <0.001
RCA
RLS mid-myocardium -21.65+3.18 -18.92+3.55 <0.001
RLS endocardium -23.67+3.43 -20.66+3.93 <0.001
RLS epicardium -20.01+3.00 -17.90+5.23 <0.001

RLS: Regional longitudinal, CAD: Coronary artery disease, CX: Circumflex artery, LAD: Left anterior descending artery, RCA: Right coronary artery

Sensitivity

LAD CX
o = J —~ =
" /‘//
% )/I/_/ % // 2
’ I:" r/J
f {
RCA
/—‘f/_ﬂ_ ’

Specificity

Figure 3. ROC analysis for diagnostic evaluation in regional analysis

LAD: Left anterior descending artery, CX: Circumflex artery, RCA: Right coronary artery, ROC: Receiver operating characteristic

may not be significant at any layer. The clinical significance of
layer-specific assessment has not been fully demonstrated in
recent studies in the literature. In another recent article, it has
been stated that GLS measurements of the whole wall provide
more accurate information than layer-specific measurements
because of the adjacent layers. It has also been highlighted that
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current technology is not able to separate the deformation in
all layers™.

Strain echocardiography is more sensitive than EF in assessing
LV function, but is influenced by age, sex, and hemodynamic
factors such as preload, afterload, and mechanical desynchrony
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Difference of endocardial GLS

Difference of endocardial GLS
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Average of endocardial GLS
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Difference of epicardial GLS
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Figure 4. Intra-observer and inter-observer variability statistics are shown in the Bland / Altman Chart. A-intra-observer variability,
B-inter-observer variability

GLS: Global longitudinal
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due to MI. We excluded patients with previous MI, wall motion
abnormalities, moderate to severe valvular disease, pulmonary
hypertension, bundle branch block, and atrial fibrillation. Blood
pressure and medication were similar, and all patients were
euvolemic. We believe that these factors did not significantly
influence our study. Although the limits of the normal range
of GLS and LSS were not clearly defined in our study, cut-
off values were identified similar to the studies performed by
Nagata et al.?" and Shi et al.?? with the same software (GLSendo:
-19.5 %, GLSmyo: -22.6%, GLSepi: -16.5%). In a recent review,
cut off values of -17.82 in acute patients and -17.41 in chronic
patients were reported®.

In a study performed by Hagemann et al.>* with 80 patients
diagnosed with ischemia in MPS were retrospectively
evaluated. The groups were divided into true positive and false
positive groups. It was found that GLS values were lower in
the true positive group and there was no significant difference
between the false positive group and the control group. In
our study, lower GLS values were found in patients with MPS
positivity and severe stenosis (GLS mid myocardial -18.42,
-21.66 p<0.001).

Recent studies have used the SS in ACS to determine the severity
of CAD. In our study, the SS and stress echocardiography were
also evaluated in chronic CAD?%. The group's syntax scores were
classified as <22 (Group 1), 22-32 (Group 2), and> 32 (Group 3)
as stated in the guideline. In multiple comparison tests, there
was a significant difference only between Group 1 and Group
2 (Table 4). We initially thought that a decrease in peak systolic
strain might correlate with a higher group, but no differences
were found between the third group and others, likely due to
its small size (n=4). Homogeneously distributed groups in future
studies may reveal significant differences across all groups.

In our study, regional measurements were lower in the
severe CAD group compared to the control group, aligning
with previous research. However, no correlation was found
between the ischemic coronary artery and low regional
values, potentially due to differences among coronary
arteries, collateral vessels, and microvascular dysfunction.
Thus, we advise against using this for lesion prediction. While
echocardiography remains controversial due to interpretation
challenges, advancements in analysis programs and automatic
calculations have made it easier for even inexperienced users
to perform image evaluations.

Another issue to be analyzed should be artificial intelligence.
Today, there are some studies on the use of artificial
intelligence in CAD?. Probably, artificial intelligence support
will be added to strain echocardiography as well as all imaging
techniques in the future. In this way, even more optimal results
will be obtained. Recent studies are showing the superiority of
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coronary computed tomography and MPS over each other?.
In the future, strain echocardiography will be developed
in addition to these examinations and its use will become
widespread in the pre-diagnosis.

Study Limitations

Our study has some limitations. There was a difference in
gender distribution between groups, and diabetes, which
can affect microvascular values, was more common in
the severe CAD group. Therefore, a larger study can be
planned in a more homogeneous population for these two
conditions. Although analysis provides more quantitative
and accurate results than visual analysis, it is an operator-
dependent technique. It is therefore subject to operator
error and subjective assessment. Furthermore, patient
echocardiographic image quality varies with many factors,
and some images are difficult to process. Our study is
prospective and cross-sectional. Multicenter trials with
larger patient groups can be designed to overcome these
limitations and provide clearer results.

CONCLUSION

In our study, values were lower and significant in all layers in
patients with suspected CAD and without wall motion disorder
in TTE.

Especially, in patients with preserved LVEF, 2DSTE resting layer-
specific GLS was significantly reduced in all myocardium layers
in patients with significant CAD. Strain echocardiography
will be very useful in diagnosis and follow-up, in addition to
ECG, biochemical markers, and standard echocardiographic
measurements.

The technique of speckle-tracking echocardiography is open
to research and needs to be developed. In this way, it provides
advanced patient management in diagnosis, treatment, and
follow-up, and it gives us a new perspective on the physiology
of the heart.
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CASE REPORT

Bupivacaine-Induced Kounis Syndrome
Bupivakain iliskili Kounis Sendromu

® Efe YILMAZ, ® Caglar KAYA
Trakya University Faculty of Medicine, Department of Cardiology, Edirne, Turkey

ABSTRACT

Bupivacaine is frequently used in daily practice for local anesthesia. The cardiotoxic and arrhythmic effects of bupivacaine are known. Acute allergic
attacks and electrocardiographic changes associated with bupivacaine have not been reported in the literature. Kounis syndrome presents with the
clinical picture of acute myocardial infarction following an acute allergic attack. Coronary angiography was planned for the patient, who had a
known coronary artery bypass graft, with the diagnosis of unstable angina pectoris. After subcutaneous bupivacaine injection applied to the radial
area, severe chest pain and electrocardiography changes occurred. No acute occlusive lesion was detected in coronary angiography. In this article,
bupivacaine-associated kounis syndrome will be presented.

Keywords: Local anesthesia, bupivacaine, kounis syndrome, acute coronary syndrome, coronary angiography

0z
Bupivakain, glnlik pratikte lokal anestezi icin sikca kullaniimaktadir. Bupivakainin kardiyotoksik ve aritmik etkileri bilinmektedir. Literatlirde
bupivakain ile iliskili akut alerjik reaksiyonlar ve elektrokardiyografik degisiklikler bildirilmemistir. Kounis sendromu, akut alerjik bir atak sonrasinda
akut miyokard enfarktisi klinik tablosu ile kendini gosterir. Koroner arter bypass grefti olan ve stabil olmayan angina pektoris tanisi konan hastaya
koroner anjiyografi planlandi. Radial bdlgeye uygulanan subkutan bupivakain enjeksiyonu sonrasinda siddetli gogus agrisi ve elektrokardiyografi

degisiklikleri meydana geldi. Koroner anjiyografide akut tikayici lezyon tespit edilmedi. Bu makalede, bupivakain ile iliskili kounis sendromu
sunulacaktir.

Anahtar Kelimeler: Lokal anestezi, bupivakain, kounis sendromu, akut koroner sendrom, koroner anjiyografi

INTRODUCTION

Medications given during anesthesia can act as antigens, which
can trigger anaphylactic reactions. Bupivacaine, as it is known,
is an anesthetic drug administered subcutaneously to provide
local anesthesia to patients. Bupivacaine amide derivative is a

infarction without significant anaphylaxis after subcutaneous
administration of bupivacaine.

CASE REPORT

A sixty-four-year-old male patient was admitted to our
emergency department with chest pain ongoing for the last
three days. In his history, it was learned that he had known
hypertension, hyperlipidemia, and 3 vascular coronary artery
bypass graftsapplied in 2018. Troponin and electrocardiography

local anesthetic agent. Hypersensitivity and anaphylaxis can be
observed after bupivacaine injection. It can also cause a type
4 hypersensitivity reaction’. When allergy, hypersensitivity,

and anaphylactoid effects occur, cardiovascular effects may
manifest as kounis syndrome?. Kounis syndrome may present
with coronary vasospasm and acute coronary syndrome®.
In this article, we present a case of ST elevated myocardial

(ECG) follow-ups were performed. The patient's presenting
ECG was determined as normal sinus rhythm (Figure 1A).
Troponin tests were negative. However, he was admitted to our
clinic with the diagnosis of unstable angina pectoris because
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he had cardiac pain which did not go away. Radial coronary
angiography was planed for the patient. Before coronary
angiography, local anesthesia was applied to the radial region
with 3 mg bupivacaine. Then, the patient's pulse was observed
to be 30 on the monitor. Concomitant feelings of deterioration,
back pain, and facial flushing developed. When the measured
blood pressure is 70/30 mmHg, 1 mg of atropine is applied.
Afterwards, the patient developed branch-block tachycardia
with a pulse rate of 150 beats/min. Then, ST elevation was seen
on the ECG (Figure 1B). Femoral angiography was decided and
coronary angiography was performed with local anesthesia
with lidocaine. No acute total occlusion was observed in
coronary bypass grafts and native vessels (Figure 2). Finally,
all complaints regressed and the control troponin value of the
patient was found to be 6,893. During the follow-up, medical
treatment was arranged and the patient was discharged. The
patient provided written informed consent for the publication
of this article.

DISCUSSION

If there is a sudden onset of chest pain and allergic symptoms
accompanying ECG changes, kounis syndrome should be
considered. Kounis and avras first defined it as allergic angina*.
Two subtypes have been identified. Type 1 coronary artery
disease has been described in patients with normal coronary
arteries without predisposing factors. Coronary vasospasm,
endothelial dysfunction, or microvascular angina have been
blamed for the release of allergic mediators in this type. In the
other type, thrombosis was blamed for acute allergic attacks

Figure 1. A) Electrocardiography atadmission. B) Electrocardiography
after local bupivacaine injection

Figure 2. Coronary angiography was performed, and native
coronary artery and bypass graft vessels were detected as
normal

causing rupture of the existing stable plaque®. In our patient,
type 1 kounis syndrome triggered by an acute allergic attack
after bupivacaine was considered.

Bupivacaine is known to have a cardiotoxic effect by
inhibiting voltage-gated ion channels. All local anesthetic
agents have negative inotropic effects. Bupikain can cause
electromechanical dissociation and severe ventricular
arrhythmias in particular®. In this case, it has been shown that
bupivacaine may cause acute chest pain, ECG change, and
myocardial infarction triggered by allergy in addition to these
known effects.

Local anesthetic drugs are used in many different areas. After
the use of these drugs, it is necessary to take an ECG for
patients with allergic symptoms with chest pain and sweating.
It should be borne in mind that drugs such as bupivacaine can
cause acute myocardial infarction without causing significant
anaphylaxis. It is important to see the coronary anatomy in
these patients. It should be anticipated that an acute allergic
reaction may lead to a rupture in patients with stable plaque
and they may have a myocardial infarction presenting with a
thrombus.

CONCLUSION

In the literature, kounis syndrome developed against the
combination of amikacin, bupivacaine and fentanyl has
been reported’. However, no patient who developed kounis
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syndrome directly due to bupivacaine has been reported.
Therefore, it should be kept in mind that local anesthetics,
which we frequently use and do not usually have side effects,
may have situations like the one in this case.

Ethics
Informed Consent: The patient provided written informed
consent for the publication of this article.

Footnotes

Authorship Contributions

Surgical and Medical Practices: EY. CK., Concept: EY., CK,
Design: EY., C.K, Data Collection or Processing: EY., CK,
Analysis or Interpretation: E.Y., C.K,, Literature Search: E.Y., C.K,
Writing: E.Y., C.K.

Conflict of Interest: No conflict of interest was declared by
the authors.

344

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Kounis NG, Kounis GN, Soufras GD. Amikacin, bupivacaine, fentanyl and
Kounis syndrome. J Pharmacol Pharmacother. 2014;5:169-71.

2. Kounis NG. Coronary hypersensitivity disorder: the Kounis syndrome. Clin
Ther. 2013;35:563-71.

3. Kaya C, Altay S. Quetiapine induced acute coronary syndrome: Possible
Kounis syndrome. J Clin Psychiatry Cog Psychol. 2018;2:11-3.

4. Kounis NG, Zavras GM. Histamine-induced coronary artery spasm: the
concept of allergic angina. Br J Clin Pract. 1991;45:121-8.

5. Kounis NG. Kounis syndrome (allergic angina and allergic myocardial
infarction): a natural paradigm? Int J Cardiol. 2006;110:7-14.

6. Mather LE, Chang DH. Cardiotoxicity with modern local anaesthetics: is
there a safer choice? Drugs. 2001;61:333-42.



2024 Referee Index

Abidin Sehitogullari
Ahmet Carhan
Ahmet Kiiclikarda
Ali Delibas

Ali Duman

Ali Gokyer

Ali Hakan Kaya

Ali Kandeger

Ali Oztiirk

Alihan Oral

Alye Celikkol
Altemur Karamustafaoglu
Arzu Altuncekic
Arzu Ayraler

Asli Ozbek Bilgin
Atakan Erol

Aygiil Celtik

Ayhan Atigan

Ayla Arslan

Aylin Aydin Sayilan
Ayse Berna Anil
Ayse Ozlem Mete
Ayse Zeynep Yilmazer Kayatekin
Baris Yilbas

Basak Buiylik

Bedia Sultan Onal
Beray Gelmez Tas
Besteglil Coruh Akyol
Betiil Ogiit

Beyhan Ozyurt
Biilent Bilir

Bilent Sabri Cigali
Burak Acikel

Burcu Tokug

Cafer Sadik Zorkun
Cahit Bagci

Cemil Kavalci
Cemile Ozsiirekci Giilbas
Cigdem Ozdemir
Cigdem Binay
Cihan Aydin

Cihan Ozgiir

Damla Binnetoglu
Damla Hepduman
Dilek Solmaz

Dott Danilo De Gregorio
Eda Celik Giizel

Elif Serap Esen

Elif Deniz Safak

Elif Er Gulbezer
Emel Caliskan

Emir Celik

Enver Ozdemir

Ercan Aksit

Ercan Babur

Esra Kazak

Esra Okyar

Esra Zerdali

Evrim Senkal

Eyliiphan Gencel

Eyylip Cavdar

Fatih Mehmet Ucar
Fatih Tanriverdi

Figen Kaptan Aydogmus
Gamze Varol

Gazi Zorer

Gl Teksin

Giindlz Yimin

Hadi Sasani

Hale Oktem

Hiilya Caskurlu

Hilya Duran

ilkce Akgiin Kurtulmus
lIknur Erdem

ilknur Ucuz

inci Yilmaz Nakir
Istemi Serin

Kemal Kef

Kenan Bek

Kenan iltiimiir

Kubilay Karaboyun
Leyla Arvas

Litfi Cagatay Onar
Mahcube Cubukcu
Mahmut Firat Kenanoglu
Mehmet Hilmi Dogu
Mehmet Yilmaz
Menekse Karahan
Mesut Ayer

Mesut Engin

Mihrali Karademir
Miifide Okay Ozgeyik
Muhammed Yayla
Muhammet Cemal Kizilarslanoglu
Mustafa Akytirek
Mustafa Kadihasanoglu
Mustafa Serhat Sahinoglu
Nadir Emlek

Nagehan Didem Sari
Nergiz Bayrakci
Nurnehir Baltaci Bozkurt
Oguzhan Bol

Onur Hursitoglu
Osman Celbis

0zge Sahmelikoglu Onur
Ozgiir Kizilca
Ozkan Alan

Pinar Tosun Tasar
Rafet Eren
Ramazan Giiven
Ramazan Kocaaslan
Remzi Abali

Ridvan Karaali
Ridvan Mercan
Rifat Ozmen

Riza Sonkaya
Rukiye Yasak Gliner
Safak Eray

Sebnem Senol Akar
Seda Ugras Harman
Sedat Yildiz
Selahattin Caliskan
Selma Tekin

Serhat KARAMAN
Serhat Oriin

Serkan Menekse
Serkan Yazici

Sevil Karabag
Sevnaz Sahin

Sibel ilgiin
Sinharib Citgez
Sonay Goktas

Siiha Serin

Stiheyla Gorar
Stleyman Ahbab
Stileyman Emre Kogyigit
Stileyman Ozer
Tahir Sevval Eren
Tamer Tunckale
Tuba Ozgocer
Tugce Blisra Erdem
Tuna Sezer

Ulfiye Celikkalp
Umut Uyan

Volkan Erdogu
Yakup iriagac
Yal¢in Hacioglu
Yeliz Mercan

Yener Kog

Zafer Dagtas
Zeynep Tosun





