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Studies have shown that the prognosis of various cancers is affected by factors such as inflammation, immunocompetence and nutrition,

RESEARCH ARTICLE

and the correlation between nutritional status and cancer prognosis is particularly striking. We aimed to evaluate the prognostic and
predictive effect of The Controlling Nutritional Status (CONUT) score, calculated using serum albumin level (indicator of protein
reserves), total cholesterol concentration (calorie consumption parameter) and total peripheral lymphocyte count (indicator of immunity),
in patients with newly diagnosed metastatic colorectal cancer (mCRC).

METHODS

The prospectively designed study included 36 patients who were diagnosed with mCRC between June 2020 and December 2021 at the
Department of Medical Oncology, Dokuz Eyliil University Hospital, and were assessed according to the web-based software OpenEpi
CONUT score was calculated using serum albumin level, total cholesterol concentration, and total peripheral lymphocyte count.
Demographic, clinicopathological, and treatment-related characteristics of the patients, as well as CONUT values before treatment and at
month 3, were recorded. The data obtained were analyzed in the SPSS statistical program according to appropriate analysis methods and
the p value was <0. 05 considered statistically significant.

RESULTS

The median age of the study population was 67.09 (Range: 37.37-88.30 years) years and 66.7% (n=24) of the patients were male. The median
follow-up period of the patients was 13.85 months (Range: 5.8-26.87 month) and 5.6% (n = 2) of the patients died during the follow-up
period. The objective response rate (ORR) (complete and partial response) was higher in the group with low CONUT score than in the
groups with medium and high CONUT scores (84.1% vs 73.3% vs 40%, respectively). When progression status was evaluated, the rate of
patients progressing in the group with high CONUT score was higher than in the groups with medium and low CONUT scores (20% vs
13.3% vs 6.3% respectively). Patients with exitus were included in the CONUT high group, and the survival of these patients was shorter
than in the CONUT low group. The median CONUT score value of the patients before treatment was 2 (0-11), and the median CONUT
score at the 3rd month was 1 (0-10). When we looked at the correlation between the CONUT scores before treatment and at month 3, we
saw that there was a statistically significant correlation between the baseline score and the 3rd month score (R: 0.36, p = 0.031).
CONCLUSION

Immunonutrition status is one of the factors affecting cancer prognosis, and the CONUT score, which reflects this status, has been shown
to have a negative effect on prognosis if it is high at the beginning of treatment, as shown in our mCRC diagnosedpopulation of a small
number of patients that we planned prospectively during the COVID period. In addition, it was thought that the decrease in the CONUT
score was related to the increase in albumin values, which is a biomarker of improvement in nutritional status with systemic treatment.
KEYWORDS

CONUT score, immunonutritional status, metastatic colorectal cancer (mCRC), prognostic factor

AMAC

Kanserde prognozu etkileyen durumlara bakildiginda, cesitli kanser tiirlerinde prognozun inflamasyon, immiin yetmezlik ve beslenme
gibi faktorlerden etkilendigi, beslenme durumu ile kanser prognozu arasindaki korelasyonun ozellikle dikkat cekici oldugu yapilan
calismalarla gosterilmistir. Serum albiimin diizeyi (protein rezervlerinin gostergesi), toplam kolesterol konsantrasyonu (kalori tiiketim
parametresi) ve toplam periferik lenfosit sayis1 (bagisiklik gostergesi) kullanilarak hesaplanan Kontrollii Beslenme Durumu (CONUT)
skorunun yeni teshis edilen metastatik kolorektal kanserli (mKRK) hastalarda prognostik ve prediktif etkisini degerlendirmeyi amagladik.
GEREC YONTEM

Prospektif olarak planlanan calismaya Dokuz Eyliil Universitesi Hastanesi Tibbi Onkoloji Klinigi'nde Haziran 2020-Aralik 2021 tarihleri
arasinda mKRK tanis1 konulan ve OpenEpi web tabanli yazilim programina gore belirlenen 36 hasta dahil edildi. CONUT Skoru serum
albiimin diizeyi, toplam kolesterol konsantrasyonu ve toplam periferik lenfosit sayisi kullanilarak hesaplandi. Hastalarin demografik,
Klinikopatolojik, tedaviye bagli ozellikleri, tedavi Oncesi ve 3. ay CONUT degerleri kaydedildi. Elde edilen veriler SPSS istatistik
programinda uygun analiz yontemlerine gore analiz edildi ve p degeri <0. 05 olmast istatistiksel olarak anlamli kabul edildi.
BULGULAR

Calisma popiilasyonunun medyan yas1 67,09 (Aralik: 37,37-88,30 yas) idi ve hastalarin %66,7'si (n=24) erkekti. Hastalarin medyan takip
stiresi 13,85 ay (Aralik: 5,8-26,87 ay) idi ve hastalarin %>5,6's1 (n=2) takip stiresi igerisinde 6ldii. Objektif yanit oran1 (ORR) (tam ve kismi
yarut), diisiik CONUT skorlu grupta, orta ve yiiksek CONUT skorlu gruplara gore daha yiiksekti (%84,1; %73,3; %40 sirasiyla).
Progresyon durumu degerlendirildiginde ise, yliksek CONUT skorlu grupta progresyon gosteren hastalarin orani, orta ve diigiitk CONUT
skorlu gruplardan daha yiiksekti (%20; %13,3; %6,3 sirasiyla). Olen hastalar CONUT skoru yiiksek gruba dahildi ve bu hastalarin sag
kalim stireleri CONUT skoru diisiik gruptan daha kisaydi. Hastalarin tedavi 6ncesi median CONUT skor degeri 2 (0-11) ve 3. ayda median
CONUT skoru 1 (0-10) idi. Tedavi 6ncesi ve tedavinin 3. ayinda CONUT skorlarinin korelasyonuna bakti§imizda, baglangic degeri ile 3.
ay degeri arasinda istatistiksel olarak anlaml1 bir korelasyon oldugu gorildii (R: 0,36, p = 0,031).

SONUC

immfmonﬁtrisyon durumu kanser prognozunu etkileyen faktorlerden biri olup, bu durumu yansitan CONUT skorunun, COVID
donemininde prospektif olarak planladigimiz az sayida hastadan olusan mKRK tanili popiilasyonumuzda gosterildigi tizere, tedavi
baslangicinda yiiksek degerde olmasi prognozu olumsuz etkiledigi gosterilmistir. Buna ek olarak sistemik tedaviyle beslenme
durumundaki iyilesmenin biyobelirteci olan albiimin degerlerindeki artis1 ile de CONUT skorunda meydana gelen diisiisiin iliskili
oldugu diistiniilmistiir.

ANAHTAR KELIMELER 9?2
CONUT skoru, immunnutrisyonel durum, metastatik kolorektal kanser (KRK), prognostik faktor
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ccording to GLOBOCAN data, colorectal cancer (CRC)
Ais the third most commonly diagnosed cancer in men
and the second most commonly diagnosed cancer in
women, and although mortality rates have decreased
since the 1980s, it is still the third most common cancer-related
death in both women and men (1). It is believed that cancer
screening programs, diagnosis at an early stage, development
of surgical techniques, increased effectiveness of adjuvant
treatments, use of molecular targeted treatments, and
immunotherapies are effective in reducing CRC-related deaths
and prolonging survival (2-3). Although the overall survival of
patients with CRC are prolonged, recent studies have shown
that the prognosis of various types of cancer is also influenced
by patient-related factors such as inflammation, immune status
and nutrition, in addition to clinicopathological and treatment-
related features, and in particular the correlation between
nutritional status and cancer prognosis (4). While good
nutritional status has a positive effect on cancer prognosis and
treatment response, immunosuppression and inflammation
status have been shown to hurt cancer prognosis and treatment
5).

In this context, various indexes and biomarkers are
used to assess the immunity, inflammation, and nutritional
status of patients. Among these indexes, while neutrophil-to-
lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR),
and pan-immune inflammation value (PIV) are used to
evaluate the immune-inflammation status, albumin-to-

globulin ratio and prognostic nutritional index (PNI) are used
to understand the immunonutritional status (5). In addition to
these markers, the CONUT (Controlled Nutritional Status)
score, a nutritional marker based on serum albumin, absolute
lymphocyte count, and serum cholesterol levels, has been
shown to have prognostic (predicting the course of the disease
independently of treatment) and predictive (predicting the
relationship with treatment response) value in studies
conducted on many types of cancer (6-7).

Some of the retrospective studies conducted on the
predictive and prognostic value of CONUT score in CRC
include non-metastatic patient groups, some include patients
of all stages, and some include only patient groups who
underwent surgical procedures (8-14). Considering the results
of all these studies and the meta-analyses conducted on this

subject, it has been shown that although the cut-off value of the

CONUT score (>2, >3, >4 ) varies in all studies, it is a biomarker
that can be used prognostically and predictively, regardless of
the stage (8-15). Since there is no prospectively designed study
in the literature regarding the predictive and prognostic value
of the CONUT score in CRC we aimed to determine the
predictive and prognostic value of the CONUT score in patient

groups diagnosed with mCRC.

Materials and Methods

Study design and population

This study was prospective and observational. The
study evaluated patients with mCRC, who were diagnosed
and whose treatment started between June 2020 and December
2021 at the Dokuz Eylul University Faculty of Medicine,
Department of Medical Oncology. Study inclusion criteria
were as follows: i) diagnosis of metastatic colorectal cancer, ii)
treatment for at least 3 months, iii) ECOG PS being between 0-
2, iv) having complete data, v) being male and female aged 18
years and over. The exclusion criteria of the study were
determined as follows: i) having a secondary malignancy, ii)
using a statin or lipid-lowering drug, ii) having proteinuria, iii)
having protein-losing enteropathy, iv) using an intravenous
parenteral nutrition product, v) using an enteral nutrition
product.

At the time of diagnosis, the demographic
characteristics, complete blood count, biochemical laboratory
values, and clinicopathological characteristics of the patients
were recorded through the hospital database. The Controlling
Nutritional Status (CONUT) score was calculated using the
patients' serum total cholesterol, serum albumin, and total
absolute lymphocyte values before systemic treatment and in
the 3rd month of treatment. The CONUT score ranges from 0
(normal nutritional status) to 12 (severe malnutrition), with a
total score of 0-1 point: Normal, 2-4: Mild malnutrition, 5-8:
Moderate malnutrition, 9-12: Severe malnutrition (Table 1).
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Table 1. Controlling Nutritional Status (CONUT) Score calculation

Parameter Normal Mild Moderate Severe
Serum albumin (g/dl) >3.5 3.0-3.49 2.5-29 2.5
Score 0 2 4 6
Total Lymphocytes (ml) >1.600 1.200-1.599 800-1.199 <800
Score 0 1 2 3
Cholesterol (mg/dl) >180 140-180 100-139 <100
Score 1 1 2 3
Total Score 0-1 2-4 5-8 9-12

Ethics committee approval

This study was performed in line with the principles
of the Declaration of Helsinki. Approval was granted by the
Non-Invasive Research Ethics Committee of Dokuz Eylul
University Faculty of Medicine (Date: 09.02.2022/No: 2022/05-
09).

Systemic treatment

Patients diagnosed with metastatic colorectal cancer
included in the study received anti-VEGF (bevacizumab) or
anti-EGFR  (cetuximab or panitumumab) treatment in
combination with mFOLFOX chemotherapy as first-line
treatment, depending on the RAS-BRAF mutation status.

Response and toxicity assessment

Tumors were staged according to the “Eighth Edition of the
American Joint Committee on Cancer (AJCC) and the Union
for International Cancer Control (UICC) TNM  stage
classification” (25). Response assessments. They were made
according to the “Response Evaluation Criteria in Solid
Tumors (RECIST) v1.1 guidelines” (26). Toxicity assessments
were performed according to the National Cancer Institute
Common Toxicity Criteria (NCI-CTC) (27).

Statistical analysis
Determining sample size

The sample size of the study was planned in 2020,
when there was no similar study in the literature, and

considering the presence of the COVID-19 pandemic in the
same period, it was expected that approximately 6 patients

would apply per month, and the study would be completed in
6 months. Considering that there were 36 patients in the
specified time period, statistical power (1-) was accepted as
80%, confidence interval (CI) as 95%, and accepted a margin of
error of 5% was planned. As the frequency of malnutrition in
these patients was expected to be 56% based on the studies
literatiire review, it was calculated that at least 33 patients
would be enrolled in the Openepi program.

Descriptive statistics and correlation analysis

Demographic  characteristics, ~ clinicopathological
features, and blood sample results were collected from the
hospital database. The suitability of the data for normal
distribution was assessed using the Kolmogorov-Smirnov test,
and it was found that the data were not normally distributed.
Therefore, median values were used when reporting
descriptive and survival data. In addition to descriptive
statistics, the Chi-square test was used for categorical variables.
Kruskal-Wallis tests were used to determine the differences
between non-parametric variables as appropriate. The Pearson
correlation test was used as a correlation test. The effect of
CONUT score on treatment response and survival was
analyzed with the Chi-square and Fisher's exact tests.

Survival Analysis

Progression-free survival (PFS) was defined as the
time from the start of anti-EGFR or anti-VEGF combination
chemotherapy to the date of progression; overall survival (OS)
was defined as the time from the start of anti-EGFR or anti-
VEGF combination chemotherapy to death/last follow-up. The
Kaplan-Meier method and the Log-rank test were used for
survival analysis. The median follow-up time in the study was
calculated using the reverse Kaplan-Meier. IBM SPSS (Sciences
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Statistical Package for the Social, version 24.0) package
program was used to analyze all data. Statistical significance
was defined as p<0.05.

Results

The median age of the 36 patients included in the
study was 67.09 (range: 37.37-88.30 years) years, and 66.7%
(n=24) of the patients were male. While 86.1% (n=31) had ECOG
PS 0, 13.9% (n=5) had ECOG PS 1. Regarding comorbidities,
41.7% (n=15) of the population had hypertension, 27.8% (n=10)

Table 2. Study population characteristics

Sayfa:91-100

had type 2 diabetes mellitus, 11.1% (n=4) had coronary artery
disease, 5.6% had chronic kidney disease, and 2.8% had COPD.
Considering the habits of the patients, 2.8% (n=1) smoked,
33.3% (n=12) quit smoking, and 11.1% (n=4) consumed alcohol.
It was observed that the most common site of the
tumor in the patients in the study population was the left colon,
with a rate of 55.6% (n = 20). The most common sites of
metastasis were the lymph nodes and liver, with a rate of 66.7%
(n = 24). When patients were categorized by RAS mutation
status, 44.4% (n=16) of the patients were RAS mutant. The
clinicopathological characteristics of the patient population are
shown in Table 2.

Characteristics % (n)
Tumor Location
Left-sided colon 55.6 % (20)
Right-sided colon 19.4% (7)
Rectum 16.7 % (6)
Transverse 5.6 % (2)
Pan-colon 2.8% (1)
Histology
Adenocarcinoma 38.9 % (14)
Low grade (well- differentiated) 33.3% (12)
Low grade (moderately differentiated) 19.4 % (7)
High grade 5.6 % (2)
Poorly differentiated 2.8% (1)
Ras Mutation Status
Wild 55.6 % (20)
Mutant 44.4 % (16)
Metastasis Sites
Lymphnode 66.7 % (24)
Liver 66.7 % (24)
Lung 30.6 % (11)
Peritoneal 19.4% (7)
Bone 5.6 % (2)
Brain 2.8% (1)
Treatment Response Status
Complete response 2.8% (1)
Partial response 72.2% (26)
Stable disease 13.9% (5)
Progressive disease 11.1 % (4)

Fifty five percent of (n=20) of the 36 patients were
RAS-wild, and these patients received folfox-anti EGFR
(cetuximab or panitumumab) as first-line treatment. In 90%
(n=18) of RAS wild patients, the tumor was located in the left

colon, 5% (n=1) was in the transverse colon, and 5% (n=1) was
in the right colon. RAS-mutant patients, which constituted 45%
(n=16) of the patients, were given folfox-bevacizumab as first-
line treatment. The tumor was located 62.5% (n=10) of these
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patients, in the right colon in 31.25% (n=5) and in the transverse
colon in 6.25% (n=1).

The median follow-up period of the patients was
13.85 months (Range: 5.80-26.87 months), and 5.6% of the
population (n = 2) died during this period. In terms of best
response, 2.8% (n=1) of the patients had a complete response,
72.2% (n=26) had a partial response, and 13.9% (n=5) had a
stable disease. Disease progression occurred in 11.1% (n=4) of
the patients. When patients were grouped in to low, medium,
and high risk according to their CONUT score at the beginning
of treatment, 47.1% (n = 16) of the patients were in the low-risk
group, 44.1% (n =15) were in the intermediate-risk group, and
8.8% (n =3) were in the high-risk group.

When the response status was evaluated in the 3rd
month of treatment, the only patient with a complete response
was in the group with a low CONUT score, while 75% (n = 3)
of the patients who progressed (11.1%, n=4) were in the group
with a medium and high CONUT score. In addition, objective
response rate (ORR) (complete and partial response) was
higher in the group with low CONUT score than in the groups
with medium and high CONUT score (84.1% vs 73.3% vs 40%,
respectively). When progression status was evaluated, the rate
of patients progressing in the group with high CONUT score
was higher than in the groups with medium and low CONUT
scores (20%, 13.3%, and 6.3%, respectively) (Table 3).

Table 3. Relationship between CONUT score and treatment response

Response CONUT Score CONUT Score CONUT Score Total
Status Low Intermediate High Population
(Total n=16/ %) (Total n=15/ %) (Total n=5/%) (Total n=36/%)

Complete
response 1 (2.8%) - - 1 (2.8%)
Partial
Response 13 (81.3%) 11 (73.3%) 2 (40%) 26 (72.2%)
Stable
disease 1 (6.3%) 2 (13.3 %) 2 (40 %) 5 (13.9 %)
Progression

1 (6.3%) 2 (13.3%) 1 (20.0%) 4 (11.1%)

In the overall population, 5.6% (n=2) of the patients
died during the follow-up period, the patients who died were
in the group with a high CONUT score, and the overall
survival time of these patients was also shorter (p=0.012)
(Figure 1).
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Figure 1. Survival analysis according to CONUT score (Kaplan Meier Curve)

While the median value of the patients' CONUT score
at the beginning of treatment was 2 (0-11), the median value of
the CONUT score at the 3rd month of treatment was 1 (0-10).
When the correlation between the CONUT scores at baseline
and at month 3 was evaluated, it was found that there was a
statistically significant correlation between the baseline and
month 3 scores (R: 0.36, p = 0.031).

The relationship between CONUT score risk groups
and clinicopathological features such as RAS status, tumor
location, and tumor histology was evaluated. Accordingly, it
was observed that the RAS mutation rate was higher in the
group with a high CONUT score (13.8%, n = 5) (60%, n = 3).
Another finding was that the rate of high-grade carcinoma was
higher in the group with intermediate and high CONUT scores
than in the group with low CONUT scores (13.3% (n=2) and
40% (n=2), respectively). When the relationship between tumor
location and CONUT score was evaluated, tumors located in
the left colon were most commonly seen in the group with a
low CONUT score (81.2%, n=13).

Discussion

This study prospectively evaluated the predictive and
prognostic value of the CONUT score, used to assess immune-

Nutritional status in patients diagnosed with de novo
metastatic colorectal cancer. Consistent with retrospective and
case-control studies in the literature, it was observed that
overall survival was longer in the group with low CONUT
scores, all deaths were in the group with high CONUT scores,
and 75% of the patients who progressed during treatment were
in the group with medium and high CONUT scores 15. In our
study, where we used dynamic measurements, there was a
decrease in the median CONUT score of the patients with
treatment. Although more studies are needed on this topic, it
was concluded that there was an improvement in the
immunonutritional status with the treatment, and both
measurements were correlated with each other. In addition, it
was observed that the RAS mutant group, which is one of the
poor prognostic clinicopathological features, had mostly had
high CONUT scores, and that high-grade tumors, which are
another badpoor prognostic factor, had medium and high
CONUT scores, and tumors located in the left colon, which are
good prognostic features, mostly had low CONUT scores. In
line with all these results, we concluded that the CONUT score
can be used as a predictive and prognostic marker in the
treatment of metastatic colon cancer.

The CONUT (The Controlling Nutritional Status)

score is a nutritional marker calculated from serum albumin

value, which represents the nutritional status and is a non-
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specific marker of inflammation, absolute lymphocyte count,
which reflects the immune and nutritional status, and serum
cholesterol levels, which indicate the caloric status (8-9). Low
albumin level, an indicator of malnutrition and inflammation,
one of the components of the CONUT score, has been shown
to be a nutritional indicator associated with worse prognosis in
various types of cancer (8-10). It has been reported that low
serum cholesterol concentration, which occurs as a result of the
uptake of the other component, cholesterol, by cancer cells is
associated with increased cancer mortality and morbidity as a
result of disruption of transmembrane signal transmission,
since it is a vital compound in the cell membrane (10). Finally,
the third component has been shown to have a poor prognostic
value because low absolute lymphocyte count affects the
immune response in various types of cancer and is associated
with cancer progression (10). In line with these findings, the
CONUT score, which is formed by combining these three
nutritional and immunological parameters, reflects and
evaluates the overall nutritional and immunological status
more comprehensively and accurately than markers such as
PNI and GPS, and explains why it can be used as a predictive
and prognostic marker in patients diagnosed with cancer (8-
10).

The prognostic and predictive value of the CONUT
score has been investigated in colorectal cancer, as in various
types of cancer (8). Studies have evaluated both patients with
early-stage disease and those with advanced metastatic
disease. Among the studies conducted on early-stage patients,
a retrospective study by Pian G et al., which included Stage 1
(T1-2NOMO) colorectal cancer patients, found that those with a
high CONUT score had worse OS and disease-free survival
(DFS), whereas multivariate analysis showed that CONUT
score was not an independent predictive factor associated with
DFS and OS12. Contrary to this study, the study of Tokunaga
R. et al., which included patients diagnosed with stage 1, 2, and
3 colorectal cancer who underwent curative surgery, found
that a high CONUT score was an independent predictive factor
related to OS. In addition, this study has also shown that a high
CONUT score predicts serious postoperative complications
(16). Iseki et al.’s retrospective study on patients diagnosed
with stage 2 and 3 colorectal cancer who underwent curative
surgery, they found that the group with a lower CONUT score
had a longer 5-year cancer-specific survival (CSS), and

o

multivariate analyses showed that the CONUT score was an
independent risk factor for CSS a (17). In the retrospective
study of Yang C. et al., which included patients diagnosed with
stage 1, 2 and 3 colorectal cancer who underwent curative
treatment, unlike their other studies, combined the CONUT
score and circulating tumor cell (CTC) count, and in the group
with a high CONUT-CTC score, it was observed that
recurrence-free survival (RES) and CSS were shorter than the
other group, and in univariate-multivariate analysis, the
CONUT-CTC score was an independent predictive factor for
RFS and CSS (18). As a result of all these studies, we can say
that the CONUT score can be used as a predictive marker in
colorectal cancer that undergoing curative surgical treatment.
The CONUT score, which has been shown to have
prognostic and predictive value in early-stage colorectal
cancer, has also been shown to be a predictive and prognostic
marker in studies of metastatic colorectal cancer patients. In
fact, a retrospective study of metastatic colorectal cancer
patients receiving first-line chemotherapy showed that the
group with a higher CONUT score had shorter PFS and OS,
correlation with our study. In addition, when the relationship
between CONUT score and clinicopathological features was
evaluated, it was shown that those with high CONUT scores
were associated with a statistically significantly higher rate of
metastasis (synchronous-metachronous) and a lower rate of
primary tumor resection (19). Contrary to the fact that RAS
mutant patients in our study were included in the group with
numerically higher CONUT scores, no relationship was found
between RAS status and CONUT score in this study (19).
Contrary to other studies, in a study investigating the
prediction of sarcopenia and the immune nutritional indexes
CONUT score and geriatric nutritional risk index (GNRI) in
patients with metastatic colorectal cancer, sarcopenia was seen
at a higher rate in the group with a high CONUT score, while
the median value in this group was also consistent with our
study. OS was reported to be statistically significantly shorter
(20). As a result, although there are no studies in the literature
as in our study evaluating the relationship between CONUT
score and treatment response in mCRC and the relationship
between prospective and dynamic measurements before and
after treatment, according to the results of retrospective studies
in the literature and our study, as in early stage CRC patients

who underwent curative surgery, In mCRC patients, the
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CONUT score can be used as a prognostic and predictive
immunonutrition marker.

On the other hand, in a meta-analysis that evaluated
patients with CRC at all stages and included nine studies, it
was stated that a high CONUT score was associated with poor
OS, CSS, and RFS, and that the CONUT score could be a
prognostic factor in CRC, supporting the above studies (15).

Studies that evaluated the prognostic and predictive
value of the CONUT score, which reflects the
immunonutritional status in metastatic colorectal cancer, and
evaluated the importance of nutrition and systemic
inflammation status with different nutritional indices
(Nutritional Risk Index (NRI), Subjective Global Assessment
(5GA)) in CRC also showed that chemotherapy toxicity was
higher, postoperative hospital stays were longer, and overall
survival was shorter in metastatic colorectal patients with poor
nutritional status (21-22). As can be seen from these
prospectively designed studies, the prognostic and predictive
importance of nutritional and systemic inflammation status in
patients diagnosed with metastatic colorectal cancer is
increasing day by day, in addition to conventional
clinicopathological prognostic and predictive factors such as
histological subtype, metastasis site, stage, age, and
comorbidity.

Our study had several limitations. First of all, our
study was planned prospectively during the COVID-19
pandemic, so the number of patients was limited. Another
limitation is that the results of our study included data from a
single center, and it would be more appropriate to interpret
survival analyses more carefully, especially since the number
of deaths in our study was low. To eliminate these limitations,
we believe that a multicenter, prospective study with a clearer
sample size, including more patients, would increase the
reliability of our results.

Conclusion

In conclusion, this study demonstrated that the
dynamic measurement of CONUT score as an immune
inflammation and nutritional marker in mCRC is prognostic
and predictive. As shown in many studies, in addition to the
traditionally used prognostic and predictive
clinicopathological features in mCRC, systemic immune
inflammation and nutritional status are considered as
prognostic and predictive factors that are becoming
increasingly important and should be considered for use in
routine practice for every mCRC patient.
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Critical appraisal is one of the steps towards evidence-based medicine. Today, the production of new knowledge is quite rapid and its

RESEARCH ARTICLE

evaluation is becoming increasingly difficult. To overcome these difficulties, educational activities incorporating critical appraisal practices in
medical education programmes have found a place in curricula around the world.

The aim of this study is to determine the opinions of trainers and students about the practice that is included in the Critical Appraisal Special
Study Module (CA-SSM), which is carried out as a structured programme in Dokuz Eyliil University Faculty of Medicine (DEUFM) and is
carried out as a small group study.

METHOD

The population of the study consisted of 417 students who took CA-SSM in DEUFM Term 2 in the academic year 2023-2024 and 32 trainers who
participated in the exercises. The opinions of the students and trainers were collected electronically using two different forms. They were asked
to give a score between 0 and 5 for each item.

Percentage distributions, means and standard deviations were calculated for both groups. The Mann-Whitney U tests were used in the analyses.
p <0.05 was set as the statistical significance level. Thematic analysis was used for qualitative data.

RESULTS

The response rate for students was 51.8% and 62.5% for trainers. The mean for all items evaluated by both groups was above three points. The
highest mean belongs to the item "level of preparation of trainers for practice" with 4.56 for the students and to the item "sufficiency of time
allocated for practice” with 4.55 for the trainers. There was no statistically significant difference between the mean scores of the students
according to their gender for any of the items (p>0.05 for all).

The most common theme in the written feedback was that the application was instructive and useful for the students, while for the trainers the
placement of the application within the programme affected the students' performance.

There was no statistically significant difference between the students and the trainers in their evaluation of the articles used in the application.
However, there was a statistically significant difference between the groups in terms of student participation and the evaluation of the adequacy
of the time allocated for implementation (M-W U=1532,000 p=.023 and M-W U=1342,000 p=.003, respectively).

DISCUSSION

Students and trainers find the CA-SSM implementation valuable. Although the feedback from students and trainers on the CA practice is
generally positive, it is important to make arrangementsin line with the data obtained to increase the efficiency effectiveness of the practice. In
order to enrich the programme and increase its educational impact, it would be appropriate to carry out studies to evaluate all its components.
KEYWORDS

Critical appraisal, evidence-based medicine, medical education, student feedback, trainer feedback

AMAC

Kanita dayali tip uygulamalarina yonelik adimlardan biri elestirel deger bigmedir. Yeni bilginin {iretilmesi giiniimiizde olduk¢a hizlidir ve
degerlendirilmesi de giderek zorlasmaktadir. Bu zorluklar1 asmaya yonelik olarak tip egitimi programlarinda elestirel degerlendirme
uygulamalarmi igeren egitsel etkinliklerin tiim diinyada miifredatlarda yer buldugu goriilmektedir. Bu arastirmanin amacit Dokuz Eyliil
Universitesi Tip Fakiiltesi' nde (DEUTF) yapilandirilmis bir program olarak siirdiiriilen Elestirel Deger Bigme Ozel Calisma Modjilii’de (EDB
OCM) yer alan ve kiigiikk grup calismasi olarak siirdiiriilen uygulama hakkinda egitim yonlendiricileri ve &grencilerin goriislerinin
belirlenmesidir.

YONTEM

Aragtirmanin evrenini, 2023-2024 akademik yilinda Dénem 2’de EDB OCM’ si alan 417 &grenci ve uygulamalarda gorev alan 32 &gretim
gorevlisi olusturmaktadir. Ogrenci ve egitim yonlendiricilerinin goriislerine ait veriler, iki farkli form aracilig1 ile elektronik ortamda toplanarak
elde edilmistir. Her bir madde igin 0-5 arasinda puanlama yapmalar: istenmistir. Her iki grup icin yiizde dagilimlar, ortalama ve standart
sapmalar hesaplanmistir. Analizlerde ki-kare ve Mann — Whitney U testleri kullanilmistir. p < 0,05, istatistiksel anlamlilik sinir1 olarak alinmastir.
Nitel veriler i¢in tema analizi yapilmistr.

BULGULAR

Ogrenciler igin ulasma oran1 %51,8; egitim yonlendiricileri igin %62,5'tir. Her iki grupda degerlendirdikleri tiim maddeler icin ortalama {ig
puanin {iistiindedir. Ogrencilerde en yiiksek ortalama 4,56 ile ‘Egiticinin uygulamaya hazirlik diizeyi’ maddesine, egitim yonlendiricilerinde
4,55 ile ‘Uygulamaya ayrilan siirenin yeterliligi’ maddesine aittir. Ogrencilerin cinsiyetlerine gére puan ortalamalari arasinda higbir maddede
istatistiksel olarak anlamli bir farklilik saptanmamistir (tiimii i¢in p> 0,05). Yazili geri bildirimlerinde en sik karsilasilan tema, 6grenciler
acisindan uygulamanin 6gretici ve yararli olmasi iken, egitim yonlendiricileri i¢cin uygulamanin program ic¢indeki yerinin 6grenci performansimi
etkilemesi olmustur.

Uygulamada kullanilan makalelerin degerlendirilmesinde grenciler ve egitim yonlendiricileri arasinda istatistiksel olarak anlamli bir fark
saptanmamustir (p> 0,05). Ancak 6grenci katihim1 ve uygulamaya ayrilan siirenin yeterliliginin degerlendirilmesi agisindan gruplar arasinda
istatistiksel olarak anlamli bir farklilik vardir (sirasiyla M-W U=1532.000 p=,023 ve M-W U=1342.000 p=,003).

TARTISMA

Ogrenciler ve egitim yonlendiricileri EDB OCM uygulamasmi degerli bulmaktadir. EBD uygulamalari igin &grenci ve egitim
yonlendiricilerinin geri bildirimleri genel olarak olumlu yénde olsa da ettigimiz veriler dogrultusunda diizenlemeler yapilmasi uygulama
verimliliginin artirilmasi agisndan 6nemlidir. Programin zenginlestirilmesi, egitici etkisinin artirilabilmesi amaciyla tiim komponentlerinin
degerlendirilmesine yonelik ¢calismalar yapilmasi uygun olacaktir.

ANAHTAR KELIMELER

Elestirel deger bicme, egitici geri bildirimi, kanita dayali tip, tip egitimi, 6grenci geri bildirimi
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ealthcare services provided without the use evidence-

based practices may result in missed opportunities to

benefit patients and could potentially cause harm. The
five steps of evidence-based medical practice were first
described in 1992 (1). One of these steps the critical appraisal of
evidence for validity, clinical relevance, and applicability (2).

For the critical appraisal process to be effective, health
care providers must be able to acquire, evaluate, integrate and
use new information in their decisions to meet current needs.
However, the rapid production of new knowledge in the field
of medicine today presents challenges. Access to the rapidly
evolving literature has become increasingly difficult for users
due to time constraints, inadequate in the presentation of
findings, and the wide dispersion of the literature across
numerous publications.

To address these challenges, many studies on effective
reading and the critical appraisal of medical research literature
have been conducted and discussed since the 1980s (3-4).
Numerous guides have been published to assist in reading and
critical appraisal of articles. The literature highlights the
importance of organizing educational activities to develop the
ability to critically assess evidence for validity and clinical
significance (2).

Critical evaluation and evidence-based medicine are
now widely incorporated into the curricula of undergraduate
and postgraduate medical education programmes around the
world. However, there are differing views in the literature
about the impact of these programmes, which vary in
implementation and level (5-11).

The aim of this study is to determine the opinions of
training facilitators and students regarding the application of
the Critical Appraisal Special Study Module (CA-SSM). This
module is implemented as a structured programme at Dokuz
Eyliil University Faculty of Medicine (DEUFM) and conducted
as a small group study.

Materials and Methods

CA-SSM is an educational programme that has been
implemented in our faculty since the 20192020 academic year.
It aims to equip students with the skills to research scientific
literature and critically analyze the accessed literature in terms
of design and methodology. Initially conducted online during
the COVID-19 pandemic, the CA-SSM has resumed as a face to
face programme after the pandemic.

Throughout the spring semester, second-year
students receive various theoretical presentations within the
CA-SSM. These presentations cover topics such as the concept

Sayfa:101-109
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of scientific research, types of research, and statistical analysis
(Table 1).

Table 1. CA-SSM theoretical presentation titles
Basic concepts in scientific research

Data, information, and knowledge management in health

Types of research

Scan engines

Case control studies

Cohort studies

Research, technology, and publication ethics

Hypothesis tests

Types of articles and critical article reading

Introducing the critical article reading app

Basic biostatistics concepts

Biosafety training

Clinical studies

Sample size and sampling methods

CA-S5M application

Upon completion of the theoretical sessions, students
are divided into groups of 11-12 and participate in two
practical sessions. In these sessions, two research articles—one
epidemiological and one experimental—are critically
evaluated under the guidance of training facilitators.

Prior to the practical sessions, participants are
provided with articles and evaluation guides prepared
according to international guidelines to facilitate their
evaluations. In addition, an introductory session is organized
for the training facilitators to familiarize them with the articles
and evaluation guides used during the sessions.

During the practical sessions, the groups are expected
to discuss and critically evaluate the research articles based on
the evaluation criteria provided, guided by the facilitators.

The assessment of the CA-SSM is conducted through
an exam consisting of multiple-choice questions, held
immediately following the practical sessions. The score of this
exam contributes 5% to the student’s overall grade at the end
of the year.

The study population consisted of 417 students
enrolled in Term 2 at Dokuz Eylill University Faculty of
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Medicine during the 2023-2024 academic year, all of whom
participated in the Critical Appraisal Special Study Module
(CA-SSM), and 32 training facilitators who provided guidance
during the CA-SSM sessions. No sampling was used; data were
collected from all students and facilitators who voluntarily
agreed to participate in the study. Only data from participants
who completed the data collection forms completely and
accurately were included in the analysis, and incomplete forms
were excluded.

Two separate data collection forms were developed
using Survey Monkey: one for the students and another for the
training facilitators. These forms were distributed immediately
after the second implementation session using QR codes and
link-sharing methods. Data was collected anonymously in an
electronic format.

For the students, data were collected on gender and
their views on small group work, including the importance of
acquiring critical appraisal skills for the medical profession, the
compatibility of group work with theoretical courses within
the CA-SSM framework, the adequacy of the application
period, the appropriateness of the articles used for the purpose
of the application, the trainers' level of preparation for the
application, and the level of participation of the students in the
group during the application. The students were asked to rate
these aspects on a Likert-type scale: 0 for no opinion, 1 for very
bad, 2 for bad, 3 for neither good nor bad, 4 for good, and 5 for
very good. They were also asked an open-ended question to
about their general opinions of the application.

For training facilitators, data were collected specialty,
gender, training onin evidence-based medicine, institution
where training in evidence-based medicine was received,
experience with critical appraisal training, and their views on
small group work. These views included the suitability of the
articles used the appropriateness of appraisal forms the
adequacy of the time allocated for the application, the students'
preparation for the application, and the general level of student
participation during the appraisal. Facilitators were also asked
to ate these aspects on a Likert-type scale: 0 for no opinion, 1
for very bad, 2 for bad, 3 for neither good nor bad, 4 for good,
and 5 for very good. They were also asked to give open-ended
feedback on the application.

Statistical analysis

Frequency and percentage distributions, means, and
standard deviations were calculated separately for both
groups. The Mann-Whitney U Test was applied for
comparisons between students and training facilitators. A p-
value of < 0.05 was considered the threshold for statistical
significance.

For the qualitative data collected through open-ended
questions in both groups, theme analysis was conducted
independently by two researchers from the research team. A
consensus on the themes and theme expressions was reached
through comparative evaluations performed collaboratively.
All analyses were conducted using SPSS version 24.0 (IBM,
Armonk, NY, United States).

Ethical approval

The study was conducted after receiving approval
from the Dokuz Eyliil University Faculty of Medicine Non-
Interventional Studies Ethics Committee (DEU GOAEK,
Decision No: 2024/18-16, Date: 22.05.2024).

Results

Student feedback

A total of 235 students completed the student
questionnaire. However, 19 questionnaires were excluded
from the analysis due to incomplete data, leaving 216
completed questionnaires for analysis. The student response
rate was 51.8% (216/417). Of the respondents, 56.0% (121
students) were male.

The average group score for each item evaluating the
application was above three points. The highest average score
was for the item "Trainer's level of preparedness for
application," with an average of 4.56 (Table 2). Additionally,
70.4% of the students (152 individuals) rated the trainers' level
of preparedness for practice as "very good." The lowest mean
score, 3.55, was for the item "Group study is compatible with
the theoretical courses I have taken within the scope of CA-
SSM" (Table 2).

For this item, 49.1% of the students (106 individuals)
chose the "T agree" option (Table 3).
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Table 2. Average scores of the items for the evaluation of the application by the students (N=216)

Average SD

Acquiring critical appraisal skills is important for the medical profession®* 3.91 1.16

Group study is compatible with the theoretical courses I have taken within the

3.55 1.21
scope of CA-SSM*
Trainer's level of preparation for application ** 4.56 .87
Participation of students in the group in the application** 4.01 1.02
The suitability of the articles used in the application for the purpose of the
application** . e
Adequacy of time allocated for application ** 3.81 1.22

Table 3. Distribution of student responses for the item 'Group work is compatible with the theoretical courses
I have taken within_the scope of the CA-SSM' (N=216)

Number %
No opinion 4 19
I totally disagree 14 6.5
I disagree 26 12.0
I neither agree nor disagree 27 12.5
I agree 106 49.1
I totally agree 39 18.1
Total 216 100.0

When the mean scores of the students were compared ~ to have negative impact on participation in terms of both
based by gender, no statistically significant difference was  quantity and quality (Table 4).
found between the scores of female and male students for any
of the items (p > 0.05 for all items).
A total of 36.6% of the students (79 individuals)
provided written feedback. Theme analysis of the written
feedback identified 11 main themes. The most common theme
was that the CA-SSM was an instructive and useful practice, as
expressed by 46.8% (37 students). The second most common
theme was criticism of scheduling of the practical on the same
day as the theoretical exam for the CA-SSM, which was noted
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Table 4. Themes in student written feedback (N=79)

Number %

The order should be arranged with other SMs. 1 13
The physical environment is not suitable 1 13
Not practical 1 13
Statements related to theoretical presentations of the CA-SSM, not aimed at practice 2 25
Implementing applications that include methods to ensure more active participation of

students in the application process. ’ 2
The duration of the application is long 2 2.5
An unnecessary application 5 6.3
The number of applications should be increased 5 6.3
Good group harmony with the training facilitator and related satisfaction 6 7.6
Having the CA-SSM theoretical exam and the practical exam on the same day reduces 17 215
participation both qualitatively and quantitatively.

CA-SSM application is an instructive and useful application. 37 46.8

Training facilitator feedback basic sciences (Table 5). In addition, 40% (8/20) of the

facilitators were participating in this practice as trainers for the
Feedback from training facilitators showed a reach  first time.
rate of 62.5% (20/32). Of the training facilitators who provided
feedback, 65.0% were female, and 65.0% were employed in

Table 5. Distribution of lecturers who gave feedback in the CA-SSM application according to their scientific fields and gender

Number %
Basic Sciences 13 65.0
Internal Sciences 5 25.0
Fields of science
Surgical Sciences 2 10.0
Total 20 100.0
Woman 13 65.0
Gender Male 7 35.0
Total 20 100.0

Of the training facilitators who responded to the  The highest average score was for the item "Sufficiency of time
survey, 75% (15/20) had previously received training in critical ~ allocated for application,” with an average of 4.55 (Table 6). The
appraisal, and 66.7% of these 15 facilitators received their = lowest average score was for the item "Students' level of
training at our faculty. The group average for eachitem scored  preparation for application," with an average of 3.55 (Table 6)
for the evaluation of the application was above three points.
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Table 6. Average scores of the items for the evaluation of the application by the training facilitators (N=20)

Average SD
The suitability of the articles used in the application for the purpose of the 425 .786
application®
Suitability of evaluation forms for purpose* 4.50 607
Adequacy of time allocated for application* 4.55 .686
Students' level of preparedness for practice* 3.55 945
Participation of students in the group in the application* 4.00 1.076

Half of the training facilitators (50.0%, 10/20
individuals) provided written feedback. Theme analysis of this
feedback revealed 5 main themes. The most common theme,
cited by 40.0% (4/10) of the facilitators, was the low number

and quality of participation due to the scheduling of the
practice on the same day as the theoretical exam for the CA-
SSM. The second most common theme, expressed by 30.0%
(3/10) of the facilitators, was that the CA-SSM application is an
instructive and useful practice (Table 7).

Table 7. Themes included in the written feedback from the training facilitator (N=10)

Number %
The application should be structured by presenting sample article referees. 1 10.0
The number of applications should be increased 1 10.0
The student's performance in the application should be reflected in the SM grade. 1 10.0
CA-SSM application is an instructive and useful application. 3 30.0
Having the CA-SSM theoretical exam and the practical exam on the same day reduces . 100

participation both qualitatively and quantitatively.

Among the parameters evaluated by the students and
training facilitators, the student’s participation in the practice,
the appropriateness of the articles used in the practice for the
purpose and the appropriateness of the duration of the practice
were common parameters. When the scores given by the
students and the training facilitators on these items were
compared, no statistically significant difference was found
between the groups in the evaluation of the appropriateness of
the articles for the purpose. However, there is a statistically
significant difference between the groups in terms of student
participation and the assessment of the adequacy of the time
allocated for implementation (M-W U=1532.000 p=.023 and M-
W U=1342.000 p=.003, respectively).

Discusion

In our study, the coverage rate was 51.8% for students
and 62.5% for training facilitators. The highest average score in
the students' evaluations was for the item "The level of
preparation of the trainer for the application,” with a score of
4.56. In the evaluations by the training facilitators, the highest
average score was for the item "Sufficiency of the time allocated
for application," with a score of 4.55. When comparing the
opinions on the parameters common to both groups, a
statistically significant difference was found between the
groups regarding student participation and the adequacy of
the time allocated for the practice.

The thematic analysis revealed that the themes
identified in both groups were similar, emphasizing the
benefits of the implementation and the importance of proper
time planning in the programme. Students have no prior
knowledge or skills in critical appraisal from their previous
educational experiences. For this reason, it is crucial that they

107



/77

Developments and [JERCEEREPIPE S
. . Volume: 39
Experiments in R

Health and Medicine

Sayfa:101-109

[/7/

receive structured training in critical appraisal and reinforce it
through practice, as noted by Gupta (12). CAS training
activities are implemented in different ways worldwide (13-
15). Introducing this practice at an early stage of training and
structuring it throughout the curricullum is considered
valuable.

Students who complete the CA-SSM develop the
ability to plan, conduct, and report research as a team in the
Research Skills SM programme, which is part of the third year
curriculum. To be successful in this programme, students must
demonstrate skills in literature review and critical appraisal.
Inadequate training in the critical appraisal of scientific
literature presents a significant barrier to the delivery of
conducting the Research Skills SM programme (16).

Both training facilitators, and students, find the CA-
SSM valuable. However, critical factor in the program success
is its duration, an issue highlighted by both groups. The
inclusion of the CA-SSM theoretical exam in the programme
immediately after the second implementation session was
found to have reduced participation both quantitatively and
qualitatively. Nevertheless, the application provides an
opportunity for a quick review of topics covered in the exam,
such as type of research types, sample size, and research
direction.

Low participation in the application process and exam
anxiety among participants are likely to have affected the reach
rate among students. In addition, although receiving feedback
is often a challenging process (17), this alone does not fully
explain the low response rate among training facilitators.
Investigating the reasons for the low participation of faculty
members in research processes and their reluctance to provide
feedback could be a topic for future research.

When the responses to the common items were
compared, a significant difference was observed between the
training facilitators and students in terms of student
participation and the assessment of the appropriateness of the
time allocated for practice. This difference may be due to the
fact that trainers tend to expect higher levels of student
participation and may feel more pressure to use time due to
multitasking.

Special Study Module (SM) programmes are
important components that strengthen and enrich medical
education curricula. However, this study did not aim to
evaluate the CA-SSM programme as a whole. Instead, it
focused solely on the application within the programme. To
further improve the programme and maximize its educational
impact, it would be beneficial to conduct comprehensive
studies that evaluate all components together.

Although the student and training facilitators
feedback on CAS practices generally scored three or above, it

o

is important to make adjustments based on the findings of this
research to improve the effectiveness of the practice in the next
academic year. These improvements will help to ensure that
the programme continues to meet its educational objectives
effectively.
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BACKGROUND

The DNA repair gene Ku70, a key component of the non-homologous end-joining repair pathway, plays a
crucial role in the repair of DNA double strand breaks (DSBs). Deficiencies in DSB repair may result in
permanent genomic instability. However, the association between polymorphic variations of Ku70 and
susceptibility to gastric cancer remains unclear.

OBJECTIVE
This study aims to investigate the potential correlation between the Ku70 promoter G-57C (rs2267437) and
intron 3 (rs132774) polymorphisms and the risk of developing gastric cancer in the Turkish population.

METHOD

A hospital-based case-control study was conducted, including 92 patients diagnosed with gastric cancer and
194 age- and gender-matched healthy controls. Genotyping of Ku70 promoter G-57C (rs2267437) and intron 3
(rs132774) polymorphisms was performed using real-time PCR at Dokuz Eyliil University Hospital, [zmir.

RESULTS

No significant difference was observed in the distribution of genotype frequencies for either polymorphism
between the gastric cancer patients and the control group. The Chi-Square test revealed no significant difference
in the frequencies of the G-57C (rs2267437) polymorphism between the cancer group and the control group.
The CC genotype was absent in the cancer group, while it was present in one in the control group. The GG
genotype of intron 3 (rs132774) polymorphism was also absent in both groups. The Chi-Square test revealed no
significant difference between the two groups.

CONCLUSION
The presence of the Ku70 promoter G-57C (rs2267437) and intron 3 (rs132774) polymorphisms does not appear
to increase the risk of gastric cancer in the Turkish population.

KEY WORDS
Case-control study, DNA repair, gastric cancer, Ku70 gene, polymorphisms

oz

Homolog olmayan ug birlestirme onarim yolunun 6nemli bir bileseni olan DNA onarim geni Ku70, DNA cift
sarmal kiriklarinin (DSB'ler) onariminda 6nemli bir rol oynar. DSB onarimindaki eksiklikler kalict genomik
instabiliteye neden olabilir. Ancak, Ku70'in polimorfik varyasyonlari ile mide kanserine yatkinlik arasindaki
iliski hala belirsizligini korumaktadir.

AMAC
Bu ¢alisma, Ku70 promotorii G-57C (rs2267437) ve intron 3 (rs132774) polimorfizmleri ile Tirk
popiilasyonunda mide kanseri gelistirme riski arasindaki potansiyel korelasyonu arastirmay1 amaglamaktadir.

YONTEM

Mide kanseri tanis1 konmus 92 hasta ve yas ve cinsiyete gore eslestirilmis 194 saglikli kontrol iceren hastane
tabanl1 bir vaka kontrol ¢alismasi yiiriitiilmiistiir. Ku70 promoter G-57C (rs2267437) ve intron 3 (rs132774)
polimorfizmlerinin genotiplendirilmesi, Dokuz Eyliil Universitesi Hastanesi, Izmir'de gercek zamanli PCR
kullanilarak gerceklestirildi.

SONUC

Mide kanseri hastalar1 ve kontrol grubu arasinda her iki polimorfizm icin genotip frekanslarinin dagiliminda
anlamli bir fark gozlenmedi. Ku70 promoter G-57C (rs2267437) ve intron 3 (rs132774) polimorfizmlerinin
varligi, Tiirk popiilasyonunda mide kanseri riskini artirmiyor gibi goriiniiyor.

ANAHTAR KELIMELER
Case-control study, DNA repair, gastric cancer, Ku70 geni, polymorphisms
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astric cancer, often known as GC, is the fourth most
G prevalent form of cancer globally, impacting around

900,000 individuals each year. The precise etiology is
uncertain, however, Helicobacter pylori bacteria are
implicated. Cancer genetics primarily concerns itself with the
study of DNA repair mechanisms and the genes responsible
for safeguarding the genome from both internal and external
factors. The malfunctioning of these systems results in the
development of cancer and aging, since mutations and
deficiencies in DNA repair mechanisms contribute to the
formation and progression of tumors. Recent research has
shown a connection between genetic variants in the processes
responsible for repairing DNA and the occurrence of stomach
cancer (1, 2, 44).

Multiple  environmental and genetic factors
contribute to the development of stomach cancer, such as
consuming excessive amounts of salt and smoked food, having
low stomach acid levels (hypochlorhydria), being exposed to
filthy environments, lacking sufficient vitamin C, being
infected with Helicobacter pylori, having blood type A,
experiencing atrophic gastritis, having gastric polyps, or
undergoing stomach resection (3). The association between
genetic and molecular alterations in GC cells and gastric cancer
has been established since the 1990s. Chromosomes 3, 6, 8,
trisomy, 11 (aberration in 11p13-p15), and marker
chromosomes have both numerical and structural
abnormalities in GC cells (6-13).

Disrupted DNA functioning may result in genetic and
epigenetic alterations, ultimately leading to apoptosis and
mortality. Cellular DNA repair mechanisms have the potential
to restore the integrity of DNA. However, if DNA damage
remains unrepaired throughout the process of replication, it
may lead to mutations and instability in the genome. Genomic
instability is a characteristic feature of both cancer and the
aging process (14).

Conducting clinical research is necessary to determine
the optimal treatment strategy based on genetic and epigenetic
alterations. Analyzing the many combinations that might
potentially indicate tumor development and the likelihood of
developing cancer; will aid in prioritizing research on cancer
drugs and enhancing our comprehension of the environmental
elements involved in cancer prevention (13-15).

DNA repair genes have a role in signal transduction
and the control of DNA repair, including mismatch repair, base
excision repair, and nucleotide excision repair. Uninterrupted
monitoring is essential to remove and substitute impaired
nucleotides during replication in order to avoid mutations.
Several DNA repair techniques including direct repair or
reversal of damage, excision repair, repair by recombination,
SOS repair, and DNA double-strand break repair (15, 16).

o

DNA double-strand breaks (DSBs) are very
hazardous types of DNA damage that pose a significant risk to
the integrity of the genome. They may lead to mutations,
neoplastic transformation, or cell death. Cells use many
strategies to deal with double-strand breaks (DSBs), such as
activating checkpoints, repairing DNA, and modifying gene
transcription. The DNA damage checkpoint encompasses
sensor, transducer, and effector proteins that identify and react
to DNA damage (2, 13-16).

The KU70 (XRCC6) (NM_001469.5) gene generates a
heterodimer that binds to DNA ends that have been damaged
and engages DNA-dependent protein kinase (DNA-PK) as the
first sensor in non-homologous end joining (NHE]) repair. The
Non-Homologous End Joining (NHE]) mechanism is less
intricate but prone to errors, as it may connect DNA ends
without the need for homologous sequences. On the other
hand, Homologous Recombination (HR) is a more intricate and
error-free process, as it utilizes homologous sequences to carry
out DNA repair (2, 17-20).

Genetic variables that increase the likelihood of
developing cancer include hereditary genetic mutations,
differences in the activity of enzymes involved for processing
cancer-causing substances, and changes in DNA repair
pathways caused by genetic variances. Errors during DNA
replication give rise to polymorphisms, which make up 0.1% of
the genetic variety in humans. Among these polymorphisms,
single nucleotide polymorphisms (SNPs) account for 90% of
the overall genetic variance (21-36).

Gaining knowledge about the genetic foundation of
gastric cancer and the processes involved in DNA repair,
specifically the role of the Ku protein, is essential for the
advancement of focused treatments and the enhancement of
patient results. The presence of genetic variations and the
effectiveness of DNA repair mechanisms have a substantial
impact on the likelihood and advancement of cancer (37-38).

Materials and Methods

We used archival DNAs extracted from peripheral
blood or normal tissue samples collected from 92 patients, who
were diagnosed with stomach cancer between 2006 and 2008 at
Dokuz Eyliil University Hospital General Surgery Service. A
control group consisting of 194 healthy persons, matched in
terms of age and gender with the sick group, was established.
The participants in the control group provided their assent
using a voluntary consent form.
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Extraction of DNA from Peripheral Blood

In our retrospective analysis, patient DNA samples
were accessible from our laboratory's DNA repository and
were collected using the salt precipitation technique (36).

Following the completion of our research design,
blood samples were collected from participants who did not
have a family history of cancer, were in good health, and were
similar to the patient group in terms of gender and age. This
was done by having them fill out a permission form and
providing their signatures.

DNA was extracted from 4cc of peripheral blood
collected from the control group using a DNA extraction kit.
The Bioneer DNA extraction kit - AccuPrep®Genomic DNA
Extraction Kit contains the following components: Proteinase
K (25 mg, lyophilized), Binding buffer (25 ml), Washing buffer
1 (40 ml), Washing buffer 2 (20 ml), Elution buffer (30 ml),
Binding tubes, Filtration tubes (2ml), Elution tubes (1.5 ml),
and Supplementary Materials List. The DNA extraction
process involves the use of pure ethanol, pure isopropanol, a
table-top microcentrifuge, an incubator, a vortex mixer,
Eppendorf tubes (1.5 ml), and PBS (Phosphate buffer saline).

Following the technique, an initial volume of 20 ul of
Proteinase K was poured into a 1.5 ml Eppendorf tube.
Subsequently, 200 ul of peripheral blood was added to the
Eppendorf tube holding the Proteinase K. 200 pl of binding
buffer, also known as binding solution, was introduced to the
Eppendorf tube that contained proteinase K and blood. The
solution in the Eppendorf tube was subjected to incubation in
the incubator at a temperature of 60 degrees Celsius for a
minimum duration of 10 minutes. A volume of 100 ul of
isopropanol was added to the tube retrieved from the
incubator and pipetted. The solution in the Eppendorf tube
was transferred to 2 ml connecting tubes. The sample was
subjected to centrifugation in a microcentrifuge equipment at
a speed of 8000 revolutions per minute for a duration of 1
minute. The connecting tube was replaced with a new tube by
removing the liquid that had gathered at the bottom. Next, 500
ul of washing solution was introduced and subjected to
centrifugation at a speed of 8000 revolutions per minute for a
duration of 1 minute. The liquid that collected at the bottom
was removed. Then, 500 pl of washing solution number 2 was
added and the mixture was centrifuged at a speed of 8000 rpm
for a duration of 1 minute. A second round of centrifugation
was performed at a speed of 12,000 revolutions per minute for
a duration of 1 minute in order to fully eliminate the ethanol
present in the tube. The coupling tube was moved to 1.5 ml
Eppendorf tubes, and 200 ul of elution buffer was introduced.

The sample was subjected to centrifugation in a

microcentrifuge equipment at a speed of 8000 revolutions per
minute for a duration of 1 minute. The DNA that was
transferred to the Eppendorf tube is now prepared for either
storage or further analysis. The DNAs collected were
quantified using the Nano Drop DNA spectrophotometer. The
DNAs that were recovered were diluted with distilled water to
a concentration of 10 ng in a volume of 11.25 ul. Once the DNAs
were acquired, they were preserved at a temperature of +4°C if
they were intended for immediate examination, and at a
temperature of -20°C if they were intended for future study.

Genotyping of target sequences by RealTime-PCR

The allelic discrimination approach was used using
the ABI 7300 Real Time PCR apparatus from Applied
Biosystems. The TagMan Universal PCR Master Mix Without
AmpErase UNG from Invitrogen was utilised, along with the
40 x SNP Genotyping Assay from Invitrogen. The reagents
used included Ku70... promoter G-57C (1s2267437) and Ku70...
intron3 (rs132774). In accordance with the procedure, the
mixture was made at the prescribed rate shown in the table and
thereafter dispersed to the wells. A volume of 5 ul of DNA was
added to each sample. (Table 1).

(Archive EnsEMBL release 54 - May 2009 © WTSI /
EBI))

Table 1. Study protocol

Added material Quantity
TagMan Univ. PCR 12.50 pl
Master Mix
20 x SNP Genotyping 1.25 ul
Assay
DNA 11.25 ul

Primer Sequences Used to Amplify Ku70 Promotor Regions

Context Sequence [VIC/FAM]; rs 132774:
ESTTTTTGTTAAAATTTGATATITATG[C/G]JCCATTACTT
TCACTGATTCATTACC-3

Context Sequence [VIC/FAM]; rs 2267437:

R:5’GCCCAAGTCTCCCCACCTCGGCCAGIC/G]JCGCCACC
CTCTGGCCTGGCTCCCGC-¥

Real Time PCR Conditions
(Table 2).
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Table 2. PCR steps

PCR steps Temperature (°C) Duration
Denaturation 96 10 mi

Annealing 92 15 ::} 40 loops
Elongation 60 60 sec

The PCR technique, which was invented in 1985 by
Henry A. Erlich, Kary Mullis, and Randall K. Saiki while
working at the Cetus corporation in the United States, relies on
the amplification of nucleic acids under controlled laboratory
circumstances. Kary Mullis received the 1993 Nobel Prize in
Chemistry for his contributions to the creation of PCR, a
technique that has significant implications in scientific research
and clinical laboratory diagnostics. Polymerase Chain Reaction
(PCR) is a method of replicating DNA in a laboratory setting.

Real Time PCR is a technique that involves the
integration of the traditional PCR technology with gene
analysis. Fluorescently labelled probes and dyes are used in
this amplification technique to enable visualisation and
monitoring of PCR amplification. The fluorescence intensity is
directly proportional to the amount of DNA produced.

The Real Time PCR TagMan technology employs a
probe that is labelled with fluorochrome compounds at both
the 5' and 3' ends. The probe has a reporter fluorochrome, 6-
carboxyfluorescein (6-FAM), at its 5' end, and a quencher
fluorochrome, 6-carboxy-tetramethyl-rhodamine (TAMRA), at
its 3' end. The probe attaches to the area between the binding
sites of the primers on the single-stranded target molecule. The
ongoing hybridization between the probe and the target
molecule hinders the generation of a signal by the reporter
fluorochrome material due to the presence of the suppressor
fluorochrome at the 3rd end. Once the primers bind to the
target nucleic acid and the primer extension begins, the Taq
DNA polymerase enzyme starts to degrade the probe from its
5" end utilising its 5'—3" nuclease activity. This allows the
synthesis to proceed. Therefore, the reporter fluorochrome is
liberated and generates a signal. The signal strength correlates
directly with the quantity of amplicon generated in each cycle
(39).

Real-time PCR may provide quantitative findings
rapidly. Given that the diagnostic is conducted without the
need to physically access the tubes, the likelihood of
contamination is minimal. Multiplication may get results
without using electrophoresis. Furthermore, the presence of
alterations in the specific nucleic acid may be identified by the
use of fluorescent probes (39).

Results

The DNA samples from both the patients and the
control group were prepared and completed by using the real-
time multiplex PCR technique. The assessment was conducted
using the photos shown below. During the research, two
variations in the genetic code were observed for each person,
resulting in three distinct genotypes.

Due to allelic discrimination, individuals were
categorised into three groups based on their CC/CG/GG
genotypes (Figure 1).

The interpretation of the analytical findings for each
example was based on the significant curves they produced. If
a real-time polymerase chain reaction produces a single
substantial green (VIC) curve, it is classified as the CC
genotype, as shown in the example below (Figure 2).

The analysis results of the cases with heterozygous
genotype were evaluated as FAM/VIC; that is, if two curves in
dark blue and green colors were found together, it was
evaluated as CG (Figure 3).

The study identified subjects withhomozygous GG

genotype by seeing a single FAM-dark blue colour
fluorescence and a single curve in the analysis (Figure 4).
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Figure 1. Results of allelic discrimination analysis
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Figure 2. The melting RealTime PCR profiles showing CC Genotype (Arrow)
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Figure 3. An example of a result with a heterozygous genotype
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Figure 4. An example of a result in the GG genotype

The analytical findings of both the case and control
groups were uploaded to the SPSS programme. The findings
were assessed using the Chi-Square test. Each participant in the
investigation was evaluated for three potential genotypes in
relation to the intron 3 (rs132774) and G-57C (rs2267437)
polymorphisms of the Ku70 gene. The demographic
information of people was ascertained based on their age and
gender. The data were compared and summarised using
tables, which included numbers and percentages.

When comparing the cases and control groups, it was
observed that the frequencies of the GG genotype of the G-57C
(rs2267437) polymorphism were equal in both healthy
individuals and cancer patients (Table 3).
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rs2267437 polymorphism Cases (%) Controls (%) Total (%)
GG ones 15 (28.3) 38 (71.7) 53 (100)
Non-GG (Non-GG means others that are not in the 77 (33,0) 156 (67.0) 233 (100)
GG genotype.)

Total 92 (32.2) 194 (67.8) 286 (100)

Chi-Square p > 0.5

When comparing the cases and control groups in
relation to the rs2267437 polymorphism GC genotype, there

Table 4. Chi-Square Test for rs2267437 GC polymorphism

was no significant difference found in terms of its frequency in
both the control group and the cases (Table 4).

152267437 polymorphism Cases (%) Controls (%) Total (%)
GC ones 77 (33.2) 155 (66.8) 232 (100)
Non-GC (Non-GC means others that are not in the 15 27.9) 39 (72.2) 54 (100)

GC genotype.)

Total 92 (32.2) 194 (67.8) 286 (100)

Chi-Square p > 0.5

Upon comparing the patients and control groups in
relation to the G-57C (rs2267437) polymorphism and CC
genotype, it was noted that the CC genotype was completely

Table 5. Chi-Square Test for 152267437 CC polymorphism

absent in the cases. However, it was seen in just one individual
in the control group (Table 5).

rs2267437 polymorphism Cases (%) Controls (%) Total (%)
CC ones 0 (0.00) 1 (100) 1 (100)
Non-CC (Non-CC means others that are not in the 92 (32.3) 193 (67.7) 285 (100)
CC genotype.)

Total 92 (32.2) 194 (67.8) 286 (100)

Chi-Square p > 0.5

When comparing the patients and control groups in
relation to the intron 3 (rs132774) polymorphism GG

genotype, no statistically significant difference was seen
between them (Table 6).
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Table 6. Chi-Square Test for rs132774 GG polymorphism
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rs132774 polymorphism

Cases (%) Controls (%) Total (%)
GG ones 47 (30.5) 107 (69.5) 154 (100)
Non-GG (Non-GG means others that are not in
the GG genotype) 45 (34.1) 87 (65.9) 132 (100)
Total 92 (32.2) 194 (67.8) 286 (100)

Chi-Square p > 0.5

Upon comparing the cases and control groups, it was
observed that the frequencies of rs132774 polymorphism GC

Table 7. Chi-Square Test for rs132774 GC polymorphism

genotype were comparable in both cancer patients and the
control group (Table 7).

rs132774 polymorphism

Cases (%) Controls (%) Total (%)
GC ones 37 (32.7) 76 (67.3) 113 (100.0)
Non-GC (Non-GC means others that are not in
the GC genotype. 55 (31.8) 118 (68.2) 173 (100.0)
Total 92 (32.2) 194 (67.8) 286 (100.0)

Chi-Square p > 0.5

The CC genotype for the intron 3 (rs132774)
polymorphism, which was the focus of our study, was
uncommon in both the patients and control group.
Furthermore, the Chi-Square test revealed that there was no

Table 8. Chi-Square Test for rs132774 CC polymorphism

significant difference between the two groups, as shown in
(Table 8).

rs132774 polymorphism Cases (%) Controls (%) Total (%)
CC ones 8 (42.1) 11 (57.9) 19 (100.0)
Non-CC(Non-CC means others that

are not in the CC genotype) 84 (31.5) 183 (68.5) 267 (100.0)
Total 92 (32.2) 194 (67.8) 286 (100.0)

Chi-Square p > 0.5

The research comprised a total of 92 patients with
stomach cancer, including 63 men and 29 women. The control

group, as shown in (Table 9), consisted of 134 men and 60
women.

119



/77

Developments and [EREEEEERIPE RN — )

g . Volume: 39 /f“ EARCH ARTICLE
Experiments in _ oo
Health and Medicine g Sayfa:111-126

////

[/7/

Table 9. Case and control groups and genders

Gender Cases (%) Controls (%) Total (%)
Male 63 (68.5) 134 (69.1) 197 (100.0)
Female 29 (31.5) 60 (30.9) 89 (100.0)
Total 92 (32.2) 194 (67.8) 286 (100.0)

Upon splitting the cases and controls into two age
groups, namely those over and under the age of 55, it was seen

Table 10. Age-based case distribution

that the occurrence of stomach cancer was much greater in
persons over the age of 55 (Table 10).

Over- and under-55s Cases (%) Controls (%) Total (%)
55years< 18 (19.6) 66 (34.0) 84 (29.4)

55years> 74 (80.4) 128 (66.0) 202 (70.6)
Total 92 (100.0) 194 (100.0) 286 (100.0)

Chi-Square p <0.5

Upon comparing the incidence rates of the genotypes
associated with the studied SNPs between the cases and
control group, using the GG genotypes as the baseline, we

observed no significant variation in terms of stomach cancer

risk across the genotypes (Table 11).

Table 11. Polymorphisms and gastric cancer risk; Adjusted OR: Adjusted ratio

Cases Controls Adjusted OR p value

152267437 polymorphism

GG genotype 15 38 1.00(ref) 0.782

GC genotype 77 155 1.291 0.483

CC genotype 0 1 0.000 1.000
rs132774 polymorphism

GG genotype 47 107 1.00(ref) 0.523

GC genotype 37 76 1.086 0.774

CC genotype 8 11 1.808 0.255

This research aimed to determine the potential
correlation between gastric cancer and polymorphisms of the
Ku70 gene. The Real Time PCR method was used to determine
the alleles and genotypes of Ku70 rs132774 and rs2267437
polymorphisms. DNA samples were obtained from peripheral
blood and normal tissues of 92 patients diagnosed with

Stomach Cancer at Dokuz Eylil University Hospital's
Department of General Surgery.

The research had a cohort of 29 female and 63 male
participants, with an average age of 60.2 years. The Ku70
genotypes were analysed for allele frequencies and statistically
analysed using the Chi-Square Test in the SPSS programme.
The results are shown in (Figure 5).
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Figure 5. Genotype rates of cases

A control group consisting of 194 cancer-free people,  ratios in the control group with those in the sick group was
matched with the patient group in terms of age and gender, assessed and documented in (Figure 6).
was included in the research. The compatibility of the allele

160
140
120
100
mCC
80
mCG
60 mGG

40

20

rs 132774 rs2267437

Figure 6. Polymorphism results of the control group
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Discussion

Gastric cancer is a complex illness influenced by
several variables, including both genetic and environmental
influences. Despite a decline in the occurrence and fatality rates
of stomach cancer over the last ten years, it remains the fourth
most prevalent form of cancer and the second leading cause of
death globally.

The prevalence of gastric cancer differs between
males and females. According to the research, the occurrence
of stomach tumours is twice as prevalent in males (1, 40). No
reports have been made about the impact of gender differences
on survival rates in stomach cancer. The Male/Female ratio
reveals a notable surplus in favour of males, with a ratio of 1.87.
The median age at which stomach cancer is often diagnosed is
56. The average age in our study group is similar when
compared to the foreign sources. Although it is most
commonly seen in the 70s in Western societies, the average age
in our country is ten years younger. A research conducted by
the Turkish oncology group in 2008 examined 840 patients and
found that the average age at which stomach cancer was
detected was 57 years, with the age range spanning from 19 to
85 years. This information was reported by 140 individuals.
The research group included 92 patients, with an average age
of 60.2 years (ranging from 33 to 89 years old). The disparity
may be attributed to the limited patient population. DNA
repair is a crucial concern in the field of cancer genetics.
Polymorphisms in DNA repair genes result in alterations in the
amino acid sequence and impair the ability to repair DNA,
leading to the development of different types of malignancies.
Multiple mechanisms exist for repairing DNA damage,
including the involvement of various proteins (37, 38, 40).

Genetic variations in the DNA repair system may
result in variations in the ability to repair DNA and can, to
some extent, alter the susceptibility of cells to substances that
damage DNA, leading to their transformation into cancer cells
(38). According to previous reports, DNA repair systems are
responsible for fixing DNA damage produced by substances
that cause cancer and drugs used to treat cancer. Insufficient or
defective DNA repair mechanisms increase the chance of
developing different types of cancer. So far, several variations
have been discovered in genes that play a role in DNA repair
(2, 40). Despite several investigations, the precise correlation
between polymorphisms of DNA repair genes and the risk of
stomach cancer remains inconclusive (1-2). The Ku protein
investigated in our work has a crucial function in the repair of
DNA double-strand breaks in mammalian cells.

In a research conducted by Bau et al. in 2008, 380
patients who had been diagnosed with oral cancer between

/ o

1998 and 2007 were examined. They had also included an equal
number of healthy controls who were matched to the patient
group in terms of age and gender. The analysis revealed the
presence of Ku70 T-991C, C-57G, and A-31G polymorphisms.
They examined the correlation between oral cancer and these
polymorphisms. Research has shown that those with the C
allele (T/C and C/C) had a 2.14-fold increased risk of
developing oral cancer compared to those with the T/T (wild)
genotype. The study found that there was no significant
difference in the link between the frequency of the C-57G and
A-31G polymorphisms with the occurrence of oral cancer in
both the patients and control groups (1-3).
He and his colleagues conducted a research to examine the
correlation between the Ku70 -1310C/G polymorphism and
breast cancer. The research conducted on 293 breast cancer
patients and 301 control groups found that those with CG and
GG allele frequencies had a significantly increased risk
compared to those with the CC homozygous allele (p = 0.038).
In a study conducted by Willems et al. (2009), the
researchers examined the connection between non-familial
breast cancer and a specific genetic variation called C-1310G
single nucleotide polymorphism. They focused on the Ku70
promoter region. The study group consisted of 206 patients
and 171 control individuals. The results revealed a significant
increase in the CG allele in the breast cancer patient group with
elevated levels of endogenous oestrogen. The Ku70 gene
polymorphisms indicated are potential subjects for further
research to better understand the processes behind cancer
formation (1-5, 41).

Yang et al. (2011) conducted a study in Taiwan to
investigate four variations of the Ku70 gene in both gastric
cancer patients and healthy control groups. The research
comprised 136 individuals with stomach cancer and 560
individuals in the control group. Research has shown that
those with TC and CC genotypes had a much higher
susceptibility to stomach cancer in comparison to those with
TT genotypes. The study indicated that the Ku70 promoter T-
991C (rs5751129) polymorphism was significant in male
patients over 55 years of age. It was proposed that this
polymorphism might serve as a possible biomarker in gastric
cancer patients.

We conducted a research to investigate the correlation
between gastric cancer and variations in the Ku70 gene. Our
nation has not yet completed a research on Ku70
polymorphisms for stomach cancer (2). Fu et al. (2003)
discovered an association between breast cancer and the Ku70
promoter G-57C (rs2267437) polymorphism among the ones
we examined. Due to its location in the promoter region of
stomach tissue, the presence of Ku70 G-57C (rs2267437) is
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believed to potentially result in varying levels of gene
expression depending on the various genotypes.

The examined variants in the Ku70 G-57C (rs2267437)
and Ku70 intron 3 (rs132774) polymorphisms have a significant
impact on the expression levels of the Ku70 protein, DNA
repair capability, whole genome stability, and eventually
contribute to the development of cancer. Previous research has
been conducted on the processes of carcinogenesis. For
instance, in a research done by Hu et al. in 2010, they proposed
that the expression levels of proteins such as Ku70, TRF, TERT,
and BRCA may be linked to the shortening of telomere length
and the development of cancer (42-43).

Over the last two decades, researchers have
undertaken tests on mice and studies on patients to investigate
the role of Ku70 and Ku80 proteins in the non-homologous end
joining (NHE]) process of DNA repair. The first investigations
were mostly focused on connective tissue disorders, namely
Systemic Lupus Erythematosus. Subsequently, genetic
differences pertaining to these repair genes were examined in
several forms of cancer, such as bilateral pterygium pathology,
mouth malignancies, cutaneous cancers, and hepatic cancers.
These cancer studies include the selection of large control
groups to conduct the research (41-44).

The research we did in partnership with the
Department of Medical Genetics and Department of General
Surgery at Dokuz Eylill University Hospital included 92
individuals diagnosed with gastric cancer and 194 individuals
who volunteered as controls. The findings were assessed using
the Chi-Square test. No statistically significant difference was
seen when comparing the analysed SNPs and samples from
patients with gastric cancer and those from a healthy control
group. When comparing the patients and control groups, it
was observed that the frequencies of the GG genotype of the G-
57C (rs2267437) polymorphism were equal in both categories.
When comparing the cases and control groups in relation to the
G-57C (rs2267437) polymorphism GC genotype, no statistically
significant difference in incidence was found between the two
groups. Upon comparing the patients and control groups in
relation to the G-57C (rs2267437) polymorphism and CC
genotype, it was seen that the CC genotype was completely
absent in the cases. Conversely, it was discovered to be present
in just one individual within the control group. while
comparing the cases and control groups in relation to the GG
genotype of intron 3 (rs132774) polymorphism, no significant
difference was seen between them. Similarly, while comparing
them in terms of the GC genotype, equal rates were reported
in both groups. The CC genotype for the intron 3 (rs132774)
polymorphism was seldom detected in both the cancer group
and the control group in our study. Furthermore, the Chi-
Square test revealed that there was no significant difference

/ o>

between the two groups. Our investigation did not find any
significant correlation between gastric cancer and the Ku70
gene intron 3 (rs132774) and G-57C  (rs2267437)
polymorphisms. Nevertheless, it is unfeasible to form a
definitive assessment. Genetic expression discrepancies vary
between populations. In our research, we included a total of 92
patients with stomach cancer, of whom 63 were male and 29
were female. The control group, on the other hand, included
134 males and 60 females. Future research should aim to
guarantee uniformity in age and gender between cases and
controls, and to increase the number of cases included in the
study. Upon categorising the cases and controls into two age
groups, namely those above and below the age of 55, a notable
disparity in the occurrence of stomach cancer was identified.
Specifically, persons aged 55 and above exhibited a
considerably greater incidence of stomach cancer. This
information aligns with the existing body of evidence. It is
unsurprising that the likelihood of developing cancer rises as
one gets older.

Continuing our investigation with the same patient population
and including other DNA repair gene variants that are
expected to increase the susceptibility to cancer might be
beneficial. An additional research endeavour might be
identifying a genetic biomarker that indicates a predisposition
to stomach cancer. This would enable the acquisition of
meaningful personal data for patients with a family history of
stomach cancer or those who are highly susceptible to
environmental variables.

Conclusions

The subject of our investigation was gastric cancer, a
complex illness with several contributing factors. In the field of
aetiology, there are both unalterable elements, such as age and
gender, and modifiable ones, such as food habits and
environmental influences, that contribute to the development
of a condition. Additionally, genetic predisposition also plays
a role in this process. An essential aspect of studying stomach
cancer patients is to analyse the genetic aspects, particularly the
variations in the Ku70 genes that play a crucial role in DNA
repair. This investigation is significant as it helps to uncover
the causes and origins of cancer. A research done in Taiwan
previously shown a correlation between stomach cancer
patients and variations in the Ku70 gene. As far as we know,
there has been no research conducted in Turkey on the
relationship between stomach cancer patients and the Ku70
gene. While the current patient population is adequate for a
study on individuals with stomach cancer, it is crucial to have
a bigger sample size for future research, since the development
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of cancer is influenced by several variables. When selecting the
control group for our research, we made sure to include people
who were in good health and had no personal or familial
history of cancer. In order to enhance the value of future
research, it is crucial to include a bigger control group. To
enhance our research, which was done utilising archival
records, we may augment the number of stomach cancer
patients and include other SNPs into the analysis.
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Purpose: Suicide is a significant public health problem worlwide and in Turkey, where more than 4,000 people die by suicide each

RESEARCH ARTICLE

year. Responsible media reporting is a critical component of suicide prevention, as outlined in the World Health Organization (WHO)
guidelines. These guidelines discourage sensationalism, the inclusion of explicit details, and personal disclosures, while promoting the
dissemination of help-seeking resources. This study evaluates the adherence of Turkish media to these guidelines through a content
analysis of suicide-related news published between 2022 and 2024.

METHODS

The study employed a cross-sectional content analysis, using Google News to collect 467 eligible reports from an initial pool of 600
articles. A coding framework based on WHO recommendations assessed adherence to criteria such as sensational language, explicit
method details, and the inclusion of supportive resources. Two independent coders reviewed the reports to ensure objectivity and
reliability.

RESULTS

The results show widespread non-compliance with WHO guidelines. Sensationalist language was tcommon in headlines, and 57.6% of
the reports analyzed were murder-suicide cases. The method of suicide was mentioned in 87.3% of the reports, and all reports provided
detailed information about the location. Personal information, such as names (67.6%) and ages (55.8%), was often given. Notably, only
one report included information on how to get help, and none included expert opinions or references to scientific research

DISCUSSION

These findings underscore the urgent need for reform in Turkish media practices. Recommendations include integrating ethical
reporting training into journalism curricula, adopting internal guidelines, and reinstating a national suicide hotline to support
vulnerable populations and mitigate public health risks associated with sensational reporting.

KEYWORDS
media, reporting, suicide, Tiirkiye, WHO guideline

AMAC

Intihar, hem diinya genelinde hem de Tiirkiye’de énemli bir halk saglig1 sorunudur. Tiirkiye’de her yil 4.000’den fazla kisi intihar
nedeniyle yasamim yitirmektedir. Diinya Saglik Orgiitii (DSO) rehberlerinde vurgulanan sorumlu medya haberciligi, intihar1 énleme
calismalarinin kritik bir bilesenidir. Bu rehberler, sansasyonel igerikten, ayrintili yéntem agiklamalarindan ve kisisel bilgilerin
ifsasindan kacinilmasini, bunun yerine yardim arama kaynaklariin yayginlastirilmasini énermektedir. Bu calisma, 2022-2024 yillar
arasinda yayimlanan intihar igerikli haberlerin igerik analizi yoluyla Tiirk medyasinin bu rehberlere uyumunu degerlendirmektedir.

YONTEM

Calisma, kesitsel bir igerik analizidir. Google Haberler araciligiyla 600 haberden olusan bir havuzdan 467 uygun rapor toplanmistir.
DSO tavsiyelerine dayali bir kodlama gergevesi kullamilarak sansasyonel dil, yoéntem ayrintilari ve destekleyici kaynaklarin dahil
edilmesi gibi kriterlere uyum degerlendirilmistir. Raporlarin objektifligini ve giivenilirli§ini saglamak icin iki bagimsiz kodlayic
tarafindan incelenmistir.

BULGULAR

Bulgular, DSO rehberlerine uyumda yaygin bir eksiklik oldugunu ortaya koymaktadir. Bagliklarda sansasyonel dil yaygindir ve analiz
edilen raporlarin %57,6's1 cinayet-intihar vakalarini icermektedir. Haberlerin %87,3’tinde intihar ydntemi belirtilmis ve tiim raporlarda
olay yerinin ayrintili bilgileri verilmistir. Kisisel bilgiler, drnegin isimler (%67,6) ve yaslar (%55,8), siklikla ifsa edilmistir. Dikkate deger
bir sekilde, yalnizca bir raporda yardim arama bilgileri verilmis ve hi¢bir haberde uzman goriisii veya bilimsel aragtirma referansi yer
almamustir.

SONUC

Bu sonuglar, Tiirk medyasindaki uygulamalarda acil reform gerekliligini vurgulamaktadir. Oneriler arasinda etik habercilik egitimlerinin
gazetecilik miifredatina dahil edilmesi, kurum ici yonergelerin benimsenmesi ve sansasyonel habercilikle iliskili halk saglig: risklerini azaltmak
icin ulusal bir intihar yardim hattinin yeniden olusturulmas: yer almaktadir.

ANAHTAR KELIMELER
Diinya Saglik Orgﬁtﬁ kilavuzu, haber, intihar, medya, Tiirkiye
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uicide is a significant global public health problem, with
ore than 700,000 people dying by suicide each year [1].
Suicide is the fourth leading cause of death among
people aged 15-29 years worldwide, underscoring its
profound impact on younger populations (1). In Tiirkiye alone,
more than 4,000 people die by suicide each year, further
highlighting the scale of the problem at a national level (2). In
addition to the individual loss, each suicide has far-reaching
social, emotional, and economic consequences, affecting
families, communities, and health systems (1).

The World Health Organization (WHO) emphasizes
that suicide is preventable through coordinated efforts that
include early mental health intervention, reducing access to
means of suicide, and promoting responsible media reporting
to minimize the risks of imitation and stigma. Holistic
approaches to suicide prevention require a combination of
public health strategies, community support, and awareness
initiatives (1).

There is considerable evidence of both the harmful
and beneficial effects of the media on suicide prevention.
Irresponsible reporting of suicides, whether celebrity or non-
celebrity, has the potential to contribute to an increase in
suicide rates. This phenomenon is known as the "Werther
effect" (3). Sensationalized coverage of suicide, particularly
when it includes explicit details of the method used, increases
the risk of imitation, especially among vulnerable groups (4- 5).
This risk is further increased by repeated and prominent
reporting, which can contribute to a contagion effect within
communities (6).

Conversely, studies of the "Papageno effect"
demonstrate that stories emphasizing hope and resilience can
reduce suicide rates (7). In Austria, the implementation of
media guidelines led to a 75% reduction in subway suicides
and a 20% reduction in the overall suicide rate [8]. Campaigns
featuring stories of recovery have also been associated with
increased help-seeking behavior (9), while positive discussions
in digital media offer additional protective effects (10).

Various national guidelines on responsible suicide
reporting exist, such as the Mindframe guidelines (Australia),
the Samaritans media guidance (UK), and the Reporting on
Suicide recommendations (USA). Although valuable, these are
often tailored to specific national contexts (11-13). The WHO
guidelines on responsible suicide reporting are among the
most frequently cited resources in this area (14). The
guidelines, last updated in 2023, provide comprehensive
recommendations for media professionals on how to report on
suicide in a way that minimizes the risk of imitation and
promotes public awareness of suicide prevention. The WHO

o

resource places particular emphasis on key practices, including
the avoiding of sensationalism, the avoiding specific details
regardingof methods and locations, and the includingsion of
information on how individuals can access mental health
support or psychiatric services. This resource, developed in
collaboration with the International Association for Suicide
Prevention, addresses the complex and nuanced impact of
media coverage on public perceptions of suicide and provides
detailed guidance for both traditional and new media
platforms (14). This study aims to determine the opinions of
training facilitators and students regarding the application of
the Critical Appraisal Special Study Module (CA-SSM). This
module is implemented as a structured programme at Dokuz
Eyliil University Faculty of Medicine (DEUFM) and conducted
as a small group study.

Several studies conducted in different countries have
assessed the extent to which suicide news coverage is
consistent with WHO media guidelines (15-30). These studies
examine the extent to which media coverage is consistent with
WHO recommendations for responsible reporting. Although
research has previously examined the compliance of suicide
reporting with the media guidelines in Turkey, there is
currently no comprehensive and up-to-date evaluation based
on the latest WHO guidelines (31-34).

This study aims to evaluate the extent to which
suicide-related news in the Turkish media adheres to WHO’s
guidelines for responsible reporting. By identifying areas of
compliance and gaps, this research seeks to support more
responsible media practices in Turkey and ultimately
contribute to suicide prevention efforts.

Materials and Methods

Study design

This study is a cross-sectional content analysis
designed to assess the extent to which Turkish media follow
the WHO guidelines for reporting on suicide. Content analysis
was chosen as the optimal method for a systematic review and
categorization of the media's approach to suicide-related news,
facilitating a comprehensive evaluation of their alignment with
the WHO's recommendations (11).

Data collection

Data for this study was collected through Google
News searches, as it is one of the most widely used search
engines, allowing for comprehensive access to relevant news
sources. The keywords used for searches included "took their
own life" and "died by suicide" in Turkish. The data collection
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was carried out in October and November 2024 and focused on
news articles published within the last three years.

To ensure the relevance and focus of the analysis,
certain types of articles were excluded. These included videos,
articles not related to Turkey, cases involving euthanasia,
suicides related to terrorist attacks, and editorial content such
as opinion columns and analytical pieces that did not present a
specific incident in a news reporting format. The aim was to
focus on news reporting directly related to suicide cases
specific to the Turkish context.

Checklist and coding criteria

The coding framework developed for this study was
based on WHO guidelines for responsible reporting of suicide.
The aim was to reduce the risk of imitation and promote
suicide prevention. Key recommendations included avoiding
sensationalism, omitting explicit details of the method or
location, and including information about sources of help.

Based on these guidelines, a checklist was developed
to assess the degree of compliance with the to WHO
recommendations. The checklist included criteria such as the
presence of help-seeking information, expert opinions,
scientific events, and specific elements such as the use of
sensational language, method details, and location. In
addition, the framework allowed for the coding of identifiable
information (e.g., name, age) and visual elements (e.g.,
personal photographs or scene images). This approach
facilitated a structured assessment of compliance with WHO
standards.

Data analysis

To ensure objectivity and reliability, the coding
process was carried out by two independent coders. Any
discrepancies between the two coders were reviewed and
discussed until a consensus was reached. Data analysis was
primarily descriptive, using Excel to summarize the level of
adherence to WHO guidelines across the coded items.

Ethical considerations

This study is based solely on publicly available news
articles, and no personal data were collected from individuals.
Given the public nature of the data sources, no formal ethical
approval was sought for this research. Furthermore, the
content of this study was carefully curated to exclude any
personal or potentially identifiable information about
individuals involved in suicide cases. All analyses and
discussions in this article are conducted in a manner that
respects the privacy and dignity of individuals, adhering to the
ethical standards set for the reporting on sensitive topics such
as suicide.

Results

The study initially identified 600 reports, which were
then screened to determine eligibility for inclusion. After initial
screening, 115 reports were excluded because they did not
meet the pre-established inclusion criteria. These included
reports that were not related to suicide, duplicates, or articles
that lacked substantial textual content. As a result, 485 reports
were analyzed in detail. Furthermore, 18 reports were then
excluded from further analysis. Six of these were duplicates,
ten contained only videos, and two described accidental
shootings. In total, 467 reports were included in the final
analysis, as detailed in Table 1.

Table 1. Key characteristics of suicide reports in the Turkish
media

Key Characteristics of N (Total=467) %

Suicidal Reports

Suicidal behaviour

Completed Suicide 427 914
Attempt 40 8.6
Murder related with suicide 269 57.6
Celebrity suicide 22 47
Identity of the person

Name stated 316 67.6
Initials stated 139 29.7
Age stated 261 55.8
Gender stated 435 93.1
Occupation mentioned 188 40.2

The reports covered three years. The dataset includes
424 reports from 2024, 41 from 2023, and two from 2022. Figure
1 illustrates the distribution of reports published in 2024.
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Figure 1. Number of suicide reports by time

Characteristics of reported suicides

The vast majority of reports (91.4%) described
completed suicides, of which 57.6% were suicide-related
homicides. A total of 4.7% of the reports were of celebrity
suicides. The disclosure of personal details about the people
involved was a common occurrence. Full names were given in
67.6% of the reports, while initials were used in 29.7% of the
reports, initials were used. Age was given in 55.8% of the
reports, gender in 93.1%, and occupation in 40.2%. Table 1
illustrates the disclosure of various personal details in the
reports.

One report provided information on the availability
of mental health support by directing the reader to a website of
a medical association offering psychological counseling
services. Only two reports included educational content. The
perspectives of family members were mentioned in 21 reports,
but none of these included the perspective of children. In
addition, no reports included expert opinions, references to
scientific research, or suggestions for coping mechanisms
related to suicide prevention (Table 2).

Visual and content analysis

Each report included at least one photograph, with
half of which were of the person who died by suicide or the
scene of the suicide. The method of suicide was mentioned in
87.3% of the reports, and all reports provided detailed
information about the location. Suicide notes were mentioned
in 14.3% of the reports, of which 11.1% contained direct
quotations from the notes. In addition, 15.4% of the reports
gave an oversimplified account of the reasons for suicides. Of
the reports, 15.6% (n=73) did not mention any life event as a
reason for the suicide. In addition, 31 (6.6%) reports described
suicides that occurred in institutions such as prisons, courts,
dormitories, or schools (Table 2) exam contributes 5% to the
student’s overall grade at the end of the year.
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Table 2. Quality assessment of adherence to WHO guidelines

Quality Assessment Indicators n %
Information about where and how to seek help for suicidal thoughts 1 0.2
Education with the facts about suicide and suicide prevention 2 0.4
Stories of how to cope with life stressors 0 0
Expert opinion 0 0
Research findings 0 0
Perspectives of the bereaved family 21 44
Followed a cautionary approach when reporting celebrity suicides 0 0
No life event was specified as a reason for the suicide 73 15.6
Photo
Any photo 467 100
Photo of the victim 237 50.7
Photo of the scene 246 52.6
Description of method 408 87.3
Details about the site/location 467 100
Information on the institutional setting of suicide 31 6.6
Suicide note
Present 67 14.3
Citation from note 52 111
Oversimplifying the reason for suicide 72 15.4
Headline
Suicide in the headline 308 65.9
Reason for suicide in the headline 33 7.0
Suicide note 32 6.8
Method in headline or sub-headline 323 69.1

Headline analysis

The term "suicide" was present in 65.9% of headlines,
and 6.8% of headlines referred to either suicide notes or
reasons, with phrases such as "committed suicide due to
depression” or "Doctor divorced from spouse committed
suicide with a farewell message." The use of sensational
language was widespread, with examples such as "Horror in
the hospital garden! Spouse killed and committed suicide" or
"The suicide that shook Izmir...". The method of suicide was
mentioned in 69.1% of headlines or sub-headlines, such as
"Horrific event! Suicide with a gun on the balcony" (Table 2).

Discussion

The results of this study illustrate a widespread
failure by the Turkish media to follow guidelines for reporting
on suicide. Of the 467 reports analyzed, only one included
information about help-seeking resources, a critical element in
suicide prevention. In contrast, prohibited practices were
widespread: sensational language was often used in headlines,
explicit details about suicide methods were included in 87.3%
of reports, and all reports described the site or location of the
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incident. In addition, personal details, including full names
(67.6%) and ages (55.8%), were often published.

These patterns of non-compliance are consistent with
findings from countries such as Pakistan, Ghana, Bangladesh,
Nigeria, and Indonesia, where similar lapses in responsible
reporting practices have been observed (13,17,18,20,24).
However, the level of non-compliance observed in the Turkish
media appears to be more severe compared to countries such
as Australia and Ireland, where media practices reflect a more
ethical approach to suicide reporting (19-30). This study also
corroborates previous research in Tiirkiye that found high
levels of guideline violations in suicide-related news articles
(26,27,31).

The phenomenon of "suicide contagion," whereby
exposure to sensational or explicit reporting increases the
likelihood of similar behaviors, is well-documented in the
literature (35-36). This risk is particularly pronounced among
vulnerable populations, including adolescents, those with
mental health problems, and those facing socio-economic
challenges (37). Furthermore, the oversimplification of suicide
motives in 15.4% of reports not only trivializes the complex
factors behind suicides but also risks fostering harmful
narratives that could influence vulnerable individuals. (38).
Such sensationalist headlines risk normalizing suicide and
trivializing its complex causes, particularly among vulnerable
populations (38). Based on the patterns observed, there
appears to be a need for improved media practices in Tiirkiye,
particularly in the reporting of suicide cases, to help minimize
the associated public health risks.

Adherence to suicide reporting guidelines could
make a significant contribution to public health efforts.
Responsible reporting, which avoids sensationalism and
includes information on how to seek help, could discourage
suicide as a perceived solution and encourage those in distress
to seek help. For example, the consistent inclusion of a national
suicide prevention hotline in news articles could provide a
vital resource for those at risk (32). However, such a hotline has
not existed in Tiirkiye since 2008, representing a critical gap in
the suicide prevention infrastructure. Targeted interventions
are needed to address these issues. Media organizations should
establish internal policies in line with international guidelines,
and a regulatory body should monitor media compliance to
ensure accountability. In addition, the reintroduction of a
national suicide hotline, promoted alongside suicide-related
news coverage, could serve as a vital safety net for those at risk.
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Compared to previous studies conducted in Tiirkiye
(31-34, 39), which often focused on limited time frames or
specific types of media outlets, this study provides a more
comprehensive and up-to-date analysis by systematically
applying the 2023 version of the WHO guidelines. In addition,
the larger sample size and broader range of news sources
analyzed allow for more generalizable conclusions. By
incorporating the most recent international standards, the
study adds new insights to the national literature and
addresses previously unmet needs for assessing media
compliance in Tiirkiye.

Further research at the national level is necessary to
explore how media coverage influences suicidal behavior in
Tiirkiye. Understanding the impact of specific reporting
practices could inform both media reforms and public health
interventions aimed at reducing preventable suicide-related
deaths.

This study was limited to articles available on Google
News and focused on text-based reporting over three years.
Future research should explore broader media formats and
assess the direct public health impact of reporting practices.

Conclusion

This study highlights a notable lack of adherence to
suicide reporting guidelines in the Turkish media. The
pervasive use of sensational language, explicit details of
suicide methods, and the lack of information about help-
seeking resources highlight the need for improved media
practices. While the precise impact of such reporting on suicide
rates in Tiirkiye remains unclear, evidence suggests that
responsible reporting could play a pivotal role in suicide
prevention, particularly among vulnerable groups.

Targeted interventions are needed to address these
issues, including media training, the development of internal
guidelines, and the reintroduction of a national suicide hotline.
By adopting responsible reporting practices, the Turkish media
can contribute to public health efforts aimed at reducing
suicide rates and promoting a more informed and supportive
approach to mental health.
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OBJEKTIVE(S)

The aim of this study is to investigate the number and characteristics of ischemic stroke patients admitted to the emergency department
before and during the COVID-19 pandemic, to determine the impact of the pandemic on a disease with high mortality and morbidity,
and to support the development of preventif strategies.

METHODS

This single-center, retrospective cohort study, included patients diagnosed with ischemic stroke and transient ischemic attack who
presented to the emergency department between March 2018 and March 2022. We classified patients into two groups, pre-pandemic
and pandemic, each covering a two-year periods. We compared the numbers, admission characteristics and outcomes of the patients.

RESULTS
A total of 1,632 patients were included in the study, including 915 patients in the pre-pandemic period and 717 patients in the pandemic
period. During the pandemic period, there was a 21.6% decrease in the number of stroke cases (n:915 vs. n:717). The median National
Institutes of Health Stroke Scale at admission was similar (4 vs. 4, p = 0.071). The rate of thrombectomy was higher in the pandemic
group (p <0.001). The rate of hospitalization was lower in the pandemic group (p <0.001), but there was no difference in 28-day mortality
(p=0.100).

DISCUSSION

During the COVID-19 pandemic, we observed a decline in the number of strokes, as a result of people in seeking medical care. The
implementation of health policies and educational campaigns is essential to ensure timely access to health care and minimize morbidity
and mortality in future pandemic.

KEYWORDS
COVID-19, Emergency Department, ischemic stroke, thrombectomy

AMAC

Bu ¢alismanin amaci, pandeminin yiiksek mortalite ve morbiditeye sahip hastaliklar {izerindeki etkisini belirlemek ve onleyici
stratejilerin gelistirilmesini saglamak amaciyla COVID-19 pandemisi &ncesinde ve sirasinda acil servise basvuran iskemik inme
hastalarinin sayisini ve 6zelliklerini arastirmaktir.

YONTEM

Bu tek merkezli, retrospektif kohort calismasina Mart 2018 ile Mart 2022 arasinda acil servise basvuran iskemik inme ve gecici iskemik
atak tanis1 almis hastalar dahil edildi. Hastalar ikiser yillik donemleri kapsayan pandemi 6ncesi ve pandemi dénemi olmak iizere iki
gruba ayirdik. Hastalarin sayilari, basvuru 6zellikleri ve sonuglarini karsilastirdik.

BULGULAR

Calismaya pandemi Oncesi dénemde 915 hasta ve pandemi doneminde 717 hasta olmak {izere, 1632 hasta dahil edildi. Pandemi
déneminde inme olgularimin sayisinda %21,6 oraminda azalma goriildii (n:915 vs. n:717). Hastalarin Ulusal Saglik inme Olgegi ortanca
degerleri benzerdi (4 vs. 4, p=0,071). Trombektomi oran1 pandemi doneminde daha yiiksekti (p <0,001). Hastaneye yatis oran1 pandemi
déneminde daha diisiiktii (p <0,001), ancak 28 giinliik mortalitede bir farklilik yoktu (p = 0,100).

SONUC

COVID-19 pandemisi déneminde, hastalarin tibbi bakim alma konusundaki tereddiitleri nedeniyle inme sayilarinda ciddi bir azalma
saptand. Tleride yasanabilecek pandemilere ynelik hazirlanacak saglik politikalari ve egitim kampanyalarimin uygulanmasi saglik
hizmetine erisimi saglamak, morbidite ve mortaliteyi en aza indirmek i¢in olduk¢a énemlidir.

ANAHTAR KELIMELER
Acil Servis, COVID-19, iskemik inme, trombektomi
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he COVID-19 disease caused by the Severe Acute

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)

originated from Wuhan, China, and led to a global health
crisis (1). According to the World Health Organization (WHO),
there have been approximately 768 million confirmed cases,
and 6.9 million deaths due to COVID-19 (2). Numerous studies
have been published indicating that COVID-19 significantly
increases the number of thromboembolic events, which have a
significant impact on mortality (3-5). This has been attributed
to inflammation and endothelial damage caused by the virus,
resulting in a procoagulant state (6-7). It is now known that the
devastating effects of COVID-19 are not solely due to a viral
infection, but rather to a systemic procoagulant process

triggered by  endothelial damage (8-9). Venous
thromboembolism, particularly  pulmonary  embolism,
accounts for the majority of these thromboembolic

complications (10-11). In addition, studies have shown the
development of arterial thrombotic complications such as
ischemic stroke and myocardial infarction (5,12).

Stroke is one of the leading causes of disability
worldwide (13). Approximately 12 million people worldwide
experience their first stroke attack each year (14). In Tiirkiye,
the annual incidence of ischemic stroke has been reported to be
93.2-108.6 per 100,000 population (15). The majority of ischemic
strokes are caused by thromboembolic processes such as large
artery atherosclerosis, cardioembolic and small artery
occlusion (16). Despite the studies showing an increase in
thromboembolic complications associated with COVID-19,
several studies have been published showing a decrease in
ischemic strokes and transient ischemic attacks (TIAs) during
the pandemic (17-19). However, large-scale studies on this
topic in Tirkiye are lacking. In this study, our primary
objective is to determine the impact of the COVID-19 pandemic
on the number of cases of ischemic stroke and transient
ischemic attack (TIA) presenting to the emergency department
by comparing the pre-pandemic and pandemic periods. Our
secondary objectives are to assess the impact on time to
presentation, hospitalization rates, and mortality rates.

Materials and Methods

This retrospective cohort study included cases
presenting with stroke to the emergency department (ED) of
our university hospital between March 2018 and March 2022.
Our ED is a stroke center located in Izmir, the third largest city
in Tiirkiye. Cases diagnosed with ischemic stroke or TIA based
on clinical findings and radiological imaging were included.
Patients with hemorrhagic stroke or missing demographic and
clinical data were excluded.

Sayfa:137-144
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Patients were categorized into pre-pandemic and
pandemic groups based on the date of the first confirmed
COVID-19 case in Tiirkiye (March 11th, 2020). The study
compared differences in the number of admissions clinical
severity at admission, time from symptom onset to
presentation and treatments administered. Demographic data,
comorbidities, risk factors for ischemic stroke, admission dates,
time from symptom onset to presentation to the ED, National
Institutes of Health Stroke Scale (NIHSS) scores at admission,
radiological findings, treatments administered, patient
outcomes (discharge, admission to stroke unit, death) and 28-
day mortality data were obtained from electronic patient
records in the hospital information management system.
Patients diagnosed with TIAs were recorded as having a,
NIHSS score of "0" on admission. For ischemic strokes, patients
with admission NIHSS score <5 were classified as having a
mild strokes, while patients with an NIHSS score >5 were
classified as having a moderate and severe strokes. When
comparing admission times, patients were divided into two
groups based on the target thrombolysis time of 4.5 hours,
categorized as early and late admissions.

Statistical analysis

Data were analyzed by using SPSS Statistics for
Windows, Version 29.0 (IBM SPSS Statistics for Windows,
Version 29.0. Armonk, NY: IBM Corp). The normal distribution
of the variables was tested using the Kolmogorov-Smirnov test.
Numerical data that conformed to the normal distribution
were presented as mean and standard deviation, while those
that did not conform to the normal distribution were presented
as median and interquartile range. The Mann-Whitney U test
was used to compare non-parametric numerical data. Chi-
square and Fisher's exact tests were used to compare
categorical data. Data was analyzed with a 95% confidence
interval, and p <0.05 was considered statistically significant.

Results

In total, 2006 patients with stroke were admitted to the
ED. Of these them, 228 (11.3%) patients were excluded because
of hemorrhagic stroke and 146 (7.2%) patients were excluded
because of missing data. A total of 1632 patients with ischemic
stroke were included in the analysis. Of those patients, 934
(%57.2) were male and the median age was 72 years. The
distribution of stroke subtypes among these patients over
different time periods is shown in Figure 1.
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Figure 1. Distribution of patients according to stroke subgroups in different periods

The total number of patients admitted to the EDinthe  presenting to the ED, and a 21.6% reduction in the number of
pre-pandemic period was 263,000 with 915 ischemic strokes  stroke cases.
(0.34%), whereas the total number of patients in the pandemic The demographics characteristics and risk factors of
period was 161,000 with 717 ischemic strokes (0.44%). There  the patients were shown in Table 1.
was a 38.8% reduction in the total number of patients

Table 1. Demographic characteristics and risk factors of patients with ischemic stroke.

Total

Demographic characteristics Pre-Pandemic Pandemic p
Age (Median, IQR) 72 (62-80) 73 (64-81) 71 (61-78) <0.001
Sex (Male) 937 (57.4) 518 (56.6) 419 (58.4) 0.459
Risk Factors 1 (%) 1 (%) 1 (%)

Hypertension 1002 (61.4) 551 (60.2) 451 (62.9) 0.269
Diabetes 496 (30.4) 239 (26.1) 257 (35.8) <0.001
Hyperlipidemia 121 (7.4) 71(7.8) 50 (7.0) 0.547
Malignancy 91 (5.6) 45 (4.9) 46 (6.4) 0.191
Smoking 221 (13.5) 86 (9.4) 135 (18.8) <0.001
Atrial Fibrillation 269 (16.5) 158 (17.3) 111 (15.5) 0.334
Coronary Artery Disease 515 (31.6) 256 (28.0) 259 (36.1) <0.001
History of Stroke 286 (17.5) 168 (18.4) 118 (16.5) 0.316

140



/77

Developments and [JERCEEREPIPE
Experiments in Volume: 39
Issue: 2

Health and Medicine

[/7/

The gender distribution (male) did not differ between

pre-pandemic and pandemic groups (p = 0.459). However, the
data showed that the pandemic group was younger (73 vs.71
years, p <0.001, respectively). Smoking (p <0.001), presence of

RESEARCH ARTICLE
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diabetes mellitus (p <0.001) and coronary artery disease (p
<0.001) were also higher patients in the pandemic group.

The clinical stroke characteristics of the patients are
shown in Table 2.

Table 2. Clinical characteristics of patients with ischemic stroke.

Clinical characteristics Total Pre-Pandemic Pandemic .
n (%) n (%) 1 (%)

Transient ischemic attacks 168 (10.3) 95 (10.4) 73 (10.2)

Mild Stroke 751 (46.0) 438 (47.9) 313 (43.7) 0.186
Moderate and Severe Stroke 713 (43.7) 382 (41.7) 331 (46.2)

Onset-to-door time, <4,5h 612 (37.5) 324 (39.4) 288 (43.8) 0.083

Median Median Median
(IQR 25-75) (IQR 25-75) (IQR 25-75)

Onset-to-door time, h 6 (2.5-17.5) 6.5 (2.5-19.0) 5.5 (2.5-14.0) 0.112
NIHSS* on admission 4(2-8) 4(2-7) 5 (3-9) 0.071
NIHSS* at discharge/7th day 3 (1-6) 3 (1-5) 4 (2-8) <0.001

*National Institutes of Health Stroke Scale

There was no significant difference in the distribution
of stroke subgroups between groups. Although the median
admission NIHSS scores were similar in both periods (p =
0.071), the discharge/7th-day NIHSS score was higher in the
pre-pandemic group (p <0.001). The median time from
symptom onset to ED admission was similar (6.5 vs. 5.5 hours,
p=0.112).

There was no difference in intravenous thrombolysis,
but endovascular treatment was used more frequently in
during the pandemic group. Comparing patient outcomes, the
hospitalization rate for treatment was lower during the
pandemic compared to the pre-pandemic group (p <0.001).
Mortality rates were similar in both periods (Table 3).

Table 3. Treatments and outcomes of patients with ischemic stroke.

Treatment and Outcomes Total Pre-Pandemic Pandemic »

1 (%) n (%) n (%)
Intravenous thrombolysis 266 (16.3) 139 (15.2) 127 (17.7) 0.177
Mechanical thrombectomy 120 (7.4) 49 (5.4) 71 (9.9) <0.001
Hospitalization rate 1386 (85.1) 830 (90.9) 556 (77.7) <0.001
28-day mortality 92 (5.6) 44 (4.8) 48 (6.7) 0.100

Discussion

During the pandemic, many articles have been
written about the reduction in ischemic stroke admissions the
delayed admissions worldwide. However, no comprehensive
study that conducted in our country. To the best of our
knowledge, this is the most comprehensive study conducted in
a tertiary stroke center in one of the largest cities in our country.
In our study, we found a decrease in the number of ischemic
strokes, but we found an increase in the frequency of ischemic
strokes due to the decrease in the total number of patients

admitted to the ED. Furthermore, we did not find a delay in the
time from symptom onset to admission to the ED in ischemic
stroke patients. We found an absolute increase in the use of
mechanical thrombectomy, but we found a significant decrease
in hospitalization rates.

Several studies have investigated the impact of the
COVID-19 pandemic on stroke, and the majority of these
studies reported a decrease in the number and incidence of
strokes during the pandemic period (20-22). One of the most
significant findings of our study is the 21.6% decrease in the
number of stroke cases presenting to the ED. Although the total
number of stroke cases has decreased, the proportion of stroke
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cases among all patients presenting to the ED has increased.
This finding could be attributed to two main factors. First,
when analyzing patient numbers, it is possible that the
restrictions imposed by COVID-19 and the fear of infection led
to a reduction in the number of stroke patients presenting to
the ED. However, the more pronounced decrease in ED
admissions for non-stroke conditions may explain the relative
increase in the proportion of stroke cases. Secondly, despite the
significant decrease in the total number of patients presenting
to the ED, the increased thromboembolic complications due to
from endothelial dysfunction caused by COVID-19 may have
contributed to this relative increase.

In our study, similar to the current literature, there
was no difference in patients' NIHSS scores on admission
between the pre-pandemic and pandemic groups (20,23,24).
However, NIHSS scores at discharge were higher in the
pandemic group. Several parameters such as age at admission,
comorbidities, infarct area size, time from symptom onset to
admission to the ED, and treatments administered influence
the clinical outcome of stroke patients. In our study, the higher
prevalence of risk factors in stroke patients in the pandemic
group combined with the shorter duration of hospitalization
during the pandemic group may have contributed to this
result.

The time from symptom onset to ED admission,
defined as the last well-known time, plays a crucial role in the
treatment planning for ischemic stroke. In our study, there was
no significant difference in the time from symptom onset to
admission to the ED between the two periods. Balucani et al.
and Tanaka et al. reported that patients in the pandemic group
in their study had late ED admission (21-25). However, there
are also studies reporting the contrary (20,24,26).

While rates of intravenous thrombolysis were similar
in both periods in our study, the use of mechanical
thrombectomy was higher in the pandemic period. This
increase may not be due to the impact of COVID-19, but rather
to the global trend towards increased use of endovascular
procedures in stroke patients, coupled with a limited number
of centers capable of performing such procedures. Other
studies have supported similar findings showing that the use
of mechanical thrombectomy has not decreased despite a
decrease in the number of patients (17,21,26). Our study also
found that patient hospitalization rates decreased, similar to
other studies on this topic (17,22). To reduce hospital
transmission of COVID-19, fewer hospital admissions can be
managed as outpatients cases, such as TIAs and mild strokes,
which may explain this finding.

Sayfa:137-144

Study limitations

As there was no information on whether the stroke
patients in our study had previously had COVID-19, it is
difficult to draw definite conclusions about the exact cause of
the relative increase in stroke incidence. Due to the
retrospective nature of the study, unavailable data is an
important limitation. In addition, the generalizability of the
results is not given because the study was conducted at a single
center and the population was limited.

Conclusion

During the COVID-19 pandemic, a decrease in the
total number of patients and the number of stroke cases
presenting to the ED was observed. There was no significant
difference in the admission NIHSS scores and the time from
symptom onset to admission. Mortality rate did not change
although the rate of mechanical thrombectomy increased
during the pandemic period.

Although several factors may have contributed to the
decline in stroke cases, the most important factor appears to
have been the reluctance to seek medical care the pandemic.
For diseases with high morbidity and mortality, such as stroke,
the benefits of access to healthcare outweigh the risks of
infection. Therefore, health policies should be developed to
address potential pandemic periods, and education campaigns
for the public and healthcare worker should be implemented..
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ABTSTRACT

Thromboangiitis obliterans (TAO) is a vasculopathy that presents with non-atherosclerotic segmental involvement in small and
medium-sized arteries, usually in the upper and lower extremities. Brachial Artery Aneurysm (BAA) is not one of the classic findings
of TAO and has no example in the literature. In this report, we described a TAO patient who underwent an aneurysmectomy due to
a BAA.

KEYWORDS
Arteritis, brachial artery aneurysm, smoking, thromboangiitis obliterans

(074

Buerger hastaligi (tromboanjitis obliterans); genellikle iist ve alt ekstremitelerde, kiiclik ve orta biiyiikliikteki arterlerde
aterosklerotik olmayan segmental tutulumla seyreden bir vaskiilopatidir. Brakial arter anevrizmasi, Buerger hastaliginin klasik
bulgularindan biri degildir ve literatiirde Buerger ve brakial arter anevrizmasi koinsidansinin bir érnegi yoktur. Bu raporda, brakial
arter anevrizmasi nedeniyle anevrizmektomi gegiren bir Buerger hastasini sunduk.

ANAHTAR KELIMELER
Arterit, Buerger hastalig, brakial arter anevrimasi, sigara
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thrombotic vascular disease associated with tobacco use

(1). This disease affects the small and medium-sized
arteries of the upper and lower extremities causing non-
atherosclerotic segmental occlusion and is frequently seen in
men aged 20-40 years (2). It is common in Turkey and its
frequency is increasing in women (3). The characteristic
pathophysiological changes of Buerger's disease are the
deterioration of microvascular regulation due to multiple
arterial obstructions at the onset of the disease and then the
development of critical ischemia in the extremities. Ischemic
symptoms and trophic lesions usually occur in the distal
regions of the extremities (4). Recurrent and migratory
superficial thrombophlebitis of the extremities (phlebitis
saltans/migran thrombophlebitis) may be seen as an early
finding in 16-65% of patients (5). The annual incidence of
Buerger's disease is estimated to be 5-12 per 100,000 people
worldwide. In addition, approximately 7,000 cases of Buerger's
disease were reported between 2014 and 2017:(6). Brachial
artery aneurysm is extremely rare in Buerger's disease and only
one case with radial artery aneurysm has been reported in the

Buerger‘s disease is a chronic, inflammatory, and

Lateral

literature (7). This case report, describes a patient with a

Buerger's disease with a brachial artery aneurysm.
Pathological examination of the aneurysmatic brachial artery
excised from the right arm revealed thromboangiitis
obliterans.

Case Report

A 49-year-old male patient presented with swelling
and pain in his right arm. In 2021, he was diagnosed with
Buerger's disease due to rest pain in the left lower extremity,
digital ulcers, a history of smoking, and occlusive lesions below
the knee. Therefore, peripheral percutaneous transluminal
angioplasty (atherectomy and balloon dilatation of the left
popliteal artery) and thoracic sympathectomy operations were
performed. In addition, he underwent a cystectomy due to a
pulmonary hydatid cyst and a varicocelectomy due to a
varicocele. He was using acetylsalicylic acid and cilostazol. On
physical examination, a pulsatile mass extending from the
antecubital region to the proximal radial artery tract was
palpated in the right arm (Figurel).

Proximal

Distal

Figure 1. Inspection of the antecubital region

Forearm flexion was limited and painful. Radial and
ulnar pulses were absent. Arterial and venous Doppler
ultrasonography of the upper extremity revealed aneurysmatic

enlargement and a mural thrombus reaching 15x25 mm in
diameter in a segment of approximately 4 cm at the level of the
brachial artery-radial artery junction in the right antecubital
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region. Edema and thickening of the soft tissues were observed
around the aneurysm (Figure2). Low-amplitude flow was seen
in the right radial ulnar arteries.

Figure 2. Aneurysmatic enlargement reaching a diameter of 15x25 mm in a segment of approximately 4 cm at the level of the
brachial artery-radial artery junction in the right antecubital region

Operation

An elective brachial aneurysmectomy was planned.
General anaesthesia was given in the operation room. The
brachial and radial artery aneurysms were marked by
ultrasonography. The brachial artery and cephalic vein were
accessed through a right antecubital incision. The branches of
the cephalic vein were ligated and prepared as grafts. The
aneurysm was explored and measured to be 5x2x1.5 cm at the
brachioradial junction. The ulnar artery was explored. A dose
of 100 units/kg of heparin was administered. After clamping
the distal and proximal segments, aneurysmectomy was
performed. The excised aneurysmal artery was prepared for
pathological examination. Strong antegrade flow was observed
from the brachial artery and weak retrograde flow from the
radial artery. The ulnar artery was completely occluded.
Embolectomy of the ulnar was attended with a 3 F Fogarty
catheter but was unsuccessful. The ulnar artery was ligated.

The cephalic vein, prepared as a graft, was placed between the
brachial artery and the radial arteriesy. Brachial artery,
interposed graft, and radial artery flows were evaluated
perioperatively by ultrasonography. There were no flow
problems. A hemovac drain was placed, and the skin was
closed with matrees sutures.
Pathology

There were no postoperative complications. The
patient was discharged on the second day. Macroscopic
pathological examination revealed a lumen structure with a
diameter of 1.3 cm at the widest part of the gray-white tissue.
Occlusive gray content was seen in this lumen structure.
Microscopic examination revealed granulomatous
inflammation with giant cells in the thrombus formation and
tunica intima. It was considered as compatible with Buerger'
disease. After three months, the patient had no symptoms or
ischemic signs at follow-up. disease. After three months, the
patient had no symptoms or ischemic signs at follow-up
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Discussion

Buerger's disease is a vasculopathy that presents with
non-atherosclerotic segmental involvement of small and
medium-sized arteries, usually in the upper and lower
extremities (8). Von Winiwarter first described the disease in

o
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