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Abstract: Introduction: This study investigates
the relationship between serum TWEAK levels and
the degree of vascular involvement in patients with
stable angina pectoris, offering insights beyond con-
ventional cardiovascular risk factors.

Materials and Methods: This study involved
88 patients (33 women, 55 men) diagnosed with sta-
ble angina pectoris. Patients were classifed based on
angiographic fndings. Comprehensive demographic
and medical history data were collected, and morning
blood samples were analyzed, focusing on TWEAK
and IL-6 levels. To assess the severity of coronary ar-
tery lesions, a modifed version of the Gensini scoring
system was employed.

Results: Analyses revealed no signifcant cor-
relation between TWEAK levels and the severity of
coronary artery disease. Although some variations in
biochemical markers were observed based on gender
and diabetic status, these differences did not exhibit a
statistically signifcant relationship with the degree of
vascular involvement.

Conclusion: The fndings indicate that serum
TWEAK levels do not have a signifcant association
with the severity of vascular involvement in patients
with stable angina pectoris. These results highlight the
limited effcacy of TWEAK as a sole biomarker in as-
sessing the severity of coronary artery disease, empha-
sizing the complexity of its role.

Keywords: TWEAK, Angina pectoris, Gensini
score.

INTRODUCTION

Cardiovascular diseases continue to rank among
the leading causes of morbidity and mortality world-
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wide. Understanding the underlying causes of these
diseases is of paramount importance for developing
more effective treatment strategies and prevention.
Beyond traditional risk factors such as metabolic syn-
drome, hypertension, and hyperlipidemia, recent years
have witnessed signifcant fndings pointing to the con-
tributions of infammation, particularly adipokines, to
the pathogenesis of these diseases (1, 2). In this con-
text, TWEAK (a member of the TNF superfamily) and
its impact on cellular mechanisms have emerged as a
novel research area in the understanding and manage-
ment of cardiovascular diseases (3).

TWEAK, a member of the TNF superfamily and
originally synthesized as a transmembrane protein
with 249 amino acids, was frst identifed as a trigger
of apoptosis (4). Subsequent studies have revealed
that TWEAK is involved in various infammatory
and immune processes (5). Its action occurs through
interaction with its only known receptor, fbroblast
growth factor-inducible 14 (Fn14), which when acti-
vated can stimulate the release of cytokines such as
TNF-a, IL-1, IL-6 and granulocyte colony-stimulating
factor (G-CSF) and interferon-y. In addition, TWEAK
is involved in the secretion of other infammatory
mediators, including monocyte chemoattractant pro-
tein-1 (MCP-1), macrophage infammatory protein-1
alpha (MIP-1a), intercellular adhesion molecule-1
(ICAM-1), and vascular cell adhesion molecule-1
(VCAM-1) (6, 7). Macrophages and monocytes, par-
ticularly in infamed tissues, have been identifed as
major producers of soluble TWEAK, highlighting the
importance of the TWEAK/Fn14 signaling pathway
in its contribution to the infammatory environment
and suggesting that its upregulation may infuence the



124

Sirikci Vehbi, Findikli Huseyin Avni, Ozturk Savas

pathogenesis of certain infammatory and infectious
diseases (8). The role of TWEAK is increasingly rec-
ognized in the progression of atherosclerosis, a dis-
ease characterized by infammatory processes within
the vessel wall (4). Studies of endothelial cells, mac-
rophages, and other components of the vascular wall
have increased our understanding of both chronic
infammation and acute responses to vascular injury.
Furthermore, ongoing research on markers of oxida-
tive stress, including IL-6, NO, and ROS, highlights
their importance in the pathogenesis of cardiovascu-
lar disease and their potential as targets for therapeu-
tic interventions (3, 4, 9). The association between
TWEAK/Fn14 signaling and macrophage-mediated
infammation is a critical factor in the development
of atherosclerotic plaques, with implications for the
broader spectrum of cardiovascular disease.

This study aims to explore the relationship be-
tween TWEAK and cardiovascular diseases and poten-
tial correlations with oxidative stress markers like IL-
6, NO, and ROS. By investigating the clinical and de-
mographic relationships between TWEAK levels and
these oxidative stress markers in patients with stable
angina pectoris, this study seeks to contribute to the un-
derstanding of the use of biomarkers in the diagnosis,
treatment, and management of coronary artery disease.

MATERIALS AND METHODS

Patients and Grouping

This study enrolled 88 patients (33 women, 55
men) diagnosed with stable angina pectoris who un-
derwent coronary angiography. Patients were stratifed
into two groups based on the severity of observed cor-
onary lesions: Group 1 included patients with non-sig-
nifcant lesions or a Gensini score below 50, while
Group 2 consisted of patients with substantial vessel
involvement or a Gensini score above 50. Detailed
demographic profles and comprehensive medical
histories, encompassing gender, age, smoking status,
diabetes, hypertension, dyslipidemia, coronary artery
disease, family medical history, and current medica-
tion regimens, were meticulously documented through
extensive survey forms. Height and weight data were
also collected. Body Mass Index (BMI) was calculat-
ed using the formula: BMI = weight (kg) / height"2
(meters). The study was initiated following ethical ap-
proval from the local ethics committee (decision no:
2011-714190).

Inclusion and Exclusion Criteria

Inclusion Criteria: The inclusion criteria consist-
ed of patients diagnosed with stable angina pectoris
who had undergone coronary angiography.

Exclusion Criteria: The exclusion criteria encom-
passed patients with a history of myocardial infarction
(MI) or prior coronary artery bypass surgery, individ-
uals with signifcant valvular heart disease, active thy-
roid dysfunction, severe liver or kidney failure, sys-
temic infectious or malignant diseases, and those who
did not provide informed consent for participation in
the study.

Laboratory Samples

Morning blood samples taken from the patients
after 10-12 hours of fasting were used for biochemical
analyses. Creatinine, glucose, lipid profle, hs-CRP, IL-
6, ROS, and NO levels were measured. Serum Tweak
and IL-6 levels were measured using East Biopharm
brand ELISA kits with the sandwich ELISA method.

Angiography and Gensini Scoring

After comprehensive clinical and laboratory risk
factor assessments, coronary angiography was per-
formed on each patient by an experienced operator us-
ing the Judkins technique. Patients adhered to a twelve-
hour fasting protocol for this procedure. Both the right
and left coronary arteries were imaged in multiple an-
gles in detail, to provide a comprehensive analysis. The
assessment of angiographic images and scoring of le-
sions were independently carried out by two operators.

The coronary arteries were divided into 27 seg-
ments, and each segment was scored based on the
degree of narrowing, ranging from 0.5 to 5.0. The
Gensini score was calculated by multiplying these
values, facilitating the classifcation of patients into
two groups based on the prevalence of vascular le-
sions observed in angiography. In our Gensini scor-
ing approach, the degree of angiographic stenosis was
quantifed as follows: 1 point for 0-25% narrowing,
2 points for 25-50% narrowing, 4 points for 50-75%
narrowing, 8 points for 75-90% narrowing, 16 points
for 90-99% narrowing, and 32 points for 100% occlu-
sion. Specifc coeffcients were applied for each main
coronary artery and the identifed segments. These
coeffcients were as follows: 5 points for a left main
coronary lesion, 2.5 points for proximal left anterior
descending and left circumfex artery, 1.5 points for
mid left anterior descending artery lesions, 1 point for
the frst diagonal branch, obtuse marginal branches,
and the right coronary artery, and 0.5 points for the
second diagonal and posterolateral branches of the left
circumfex artery.

Statistical Analysis

In this study, statistical analyses were conduct-
ed using SPSS Version 20.0 (SPSS Inc., Chicago, IL,
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USA) and R software (Version 4.1.3; R Foundation
for Statistical Computing, Vienna, Austria). The Sha-
piro-Wilk test was employed to evaluate the normal-
ity of the distribution of continuous variables, which
are presented as mean * standard deviation (SD).
Categorical variables are reported as frequencies and
percentages (%). The Independent Sample T-test or
Mann-Whitney U Test was utilized for comparisons of
continuous variables between groups, while the Chi-
Square test was applied for the comparison of categor-
ical variables. To investigate the relationships between
clinical and demographic characteristics, Pearson or
Spearman correlation analyses were performed. Uni-
variate logistic regression was carried out to identify
potential predictors of outcomes, and Receiver Operat-
ing Characteristic (ROC) curve analysis was conduct-
ed to evaluate the diagnostic performance of the iden-
tifed predictors. The level of statistical signifcance
was established at p < 0.05.

RESULTS

In this comprehensive study, 88 participants were
evaluated; of these, 34 were women (38.6%) and 54
were men (61.4%). The average age of the participants
was 61.2 (age range 33-77). Half of the patients (50%)
had a history of smoking. The most common comor-

bidities were hypertension (69.3%), Diabetes Mellitus
(40.9%), and hyperlipidemia (34.1%). A family histo-
ry of coronary artery disease was present in 38.6% of
the participants.

In terms of vascular involvement, 21 patients
(23.9%) had single-vessel involvement, 20 patients
(22.7%) had two-vessel, 13 patients (14.8%) had
three-vessel involvement, while 34 patients (38.6%)
had no vessel involvement. The average Gensini score
was calculated as 43.67 (range 0-268).

Patients were divided into two groups based on
their Gensini score: Group 1 consisted of 50 patients
(57%), and Group 2 consisted of 38 patients (43%).
The demographic, comorbid disease, and laboratory
fndings of these groups are presented in Table 1.

In the analysis of IL-6 levels according to gen-
der, the average was 119 + 251 ng/L in women and
1514276 ng/L in men; this difference was not statisti-
cally signifcant (p = 0.61). Statistically signifcant dif-
ferences were observed in ROS and NO levels when
analyzed by gender (ROS p = 0.054, NO p = 0.024).
When comparing Tweak values by gender, they were
found to be 336.24 £ 137.09 ng/L in men and 323.42 +
94.13 ng/L in women; this difference was also not sta-
tistically signifcant (p = 0.988). Comparisons related
to gender are provided in Table 2.

Table 1. Demographic and biochemical parameters of the patients

Total Group 1 (n =58) Group 2 (n=30) | P-value
Age (years) 61.2+9.8 59.8 £10.1 63.7 £8.8 0.077
Sex (F/IM) 34/54 30/28 4/26 <0.001
Family History of CAD (%) 38.6 43.1 30.0 0.23
Smoking History (%) 50 55.2 40.2 <0.001
DM (%) 40.9 43.1 36.7 0.56
HT (%) 69.3 70.7 66.7 0.70
Hyperlipidemia (%) 34.1 31.0 40.0 0.40
BMI (kg/m?) 29.19+£4.97 295156 28.6 £3.3 0.42
Glucose (mg/dl) 122 + 47 123 +49 121 +45 0.865
HDL (mg/dI) 45+ 12 45+ 14 44 +10 0.645
hsCRP (mg/dl) 25+19 2.43£1.90 271121 0.52
Creatinine (mg/dl) 0.95+0.15 0.95+0.14 0.96 +0.19 0.88
LDL (mg/dl) 124 +£37 121 £33 130 £43 0.31
Leukocytes (103/mm3) 6.9+13 6.82 +1.26 73015 0.118
IL6 (ng/L) 139 £+ 265 144 + 282 129 + 238 0.814
Tweak (ng/L) 354.27 + 161.82 307,14 + 95,50 354,27 + 161,82 0.346
NO (ng/L) 3689 + 1910 3861 + 2043 3357 £ 1602 0.243
ROS (ng/L) 0.380.2 0.37£0.23 0.40+0.3 0.654

Note: CAD - Coronary Artery Disease, DM - Diabetes Mellitus, HT - Hypertension, HDL -

Oxygen Species, BMI - Body Mass Index.

High-Density Lipoprotein, hsCRP -
High-Sensitivity C-Reactive Protein, LDL - Low-Density Lipoprotein, IL-6 - Interleukin-6, NO - Nitric Oxide, ROS - Reactive
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Table 2. Comparison of Tweak, ROS, NO, and IL-6 levels by gender
Indicator Female Male P-value
IL-6 (ng/L) 119 + 251 151 + 276 0.61
ROS (ng/L) 0.4307 + 0.026 0.3526 + 0.24 0.054
NO (ng/L) 4220 + 2038 3354 £1762 0.024
Tweak (ng/L) 323.42 +94.13 336.24 + 137.09 0.988

Note: TWEAK - Tumor Necrosis Factor-like Weak Inducer of Apoptosis, ROS - Reactive Oxygen Species, NO - Nitric Oxide,

IL-6 - Interleukin-6.

Table 3. Comparison of Tweak, ROS, NO, and IL-6 levels by Diabetes Status

Indicator Non-Diabetic Mean + SD Diabetic Mean + SD P-value
Tweak (ng/L) 334.90 + 120.11 329.27 +129.60 0.992
ROS (ng/L) 0.33+£0.20 0.45+0.30 0.035
NO (ng/L) 3500 + 600 3400 + 650 0.43
IL-6 (ng/L) 150 + 75 160 + 80 0.52

Note: TWEAK - Tumor Necrosis Factor-like Weak Inducer of Apoptosis, ROS - Reactive Oxygen Species, NO - Nitric Oxide,

IL-6 - Interleukin-6.

Table 4. Univariate analyses of variables associated with significant vessel

involvement or Gensini score exceeding 50

Indicator Odds Ratio 95% CI (Lower, Upper) P-value
Age 0.991 0.946, 1.037 0.69
Sex 1.30 0.45, 3.79 0.63
Family History of CAD 0.42 0.16, 1.09 0.07
Smoking History 0.77 0.31,1.87 0.56
DM 0.81 0.31,2.11 0.67
HT 0.80 0.33,1.96 0.62
Hyperlipidemia 0.62 0.25,1.54 0.30
BMI 1.13 0.98, 1.30 0.08
Glucose 1.00 0.99, 1.01 0.85
HDL 1.03 0.98, 1.07 0.23
hsCRP 0.97 0.78,1.20 0.76
Creatinine 0.41 0.05, 3.67 0.42
LDL 1.00 0.99, 1.01 0.73
Leukocytes 1.13 0.85, 1.52 0.40
IL6 1.00 0.998, 1.002 0.70
TWEAK 1.00 0.998, 1.004 0.45
NO 1.00 0.999, 1.000 0.33
ROS 1.45 0.28,7.52 0.66

Note: CAD - Coronary Artery Disease, DM - Diabetes Mellitus, HT - Hypertension, HDL - High-Density Lipoprotein, hsCRP -
High-Sensitivity C-Reactive Protein, LDL - Low-Density Lipoprotein, IL-6 - Interleukin-6, NO - Nitric Oxide, ROS - Reactive
Oxygen Species, BMI - Body Mass Index.

When Tweak values were examined accord-
ing to the presence of diabetes, they were 334.90 £
120.11 ng/L in non-diabetic patients and 329.27 %
129.60 ng/L in diabetic patients; this difference was
not statistically signifcant (p = 0.992; Table 3). Fi-

nally, when evaluating the relationship between the
number of affected vessels and TWEAK, ROS, NO,
and IL-6 levels, no signifcant correlation was found
among these parameters (p-values respectively 0.75,
0.27,0.43, 0.52).
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Figure 1. ROC Curve Analysis of TWEAK
for Predicting Significant Vessel Involvement
or Gensini Score Above 50

Univariate logistic regression analyses were con-
ducted to evaluate potential predictors of inclusion in
Group 2, considering factors such as age, gender, fam-
ily history of coronary artery disease (CAD), smoking
status, DM, HT, hyperlipidemia, BMI, glucose lev-
els, HDL, hsCRP, creatinine, LDL, leukocytes, IL6,
TWEAK, NO, ROS. The results showed that odds ra-
tios and 95% confdence intervals for these variables
were generally close to one, with all p-values being
non-signifcant (p > 0.05), indicating that none of the
variables studied were strong predictors of classifca-
tion into Group 2, (Table 4). Additionally, the ROC
curve analysis for TWEAK levels in Group 2 revealed
an AUC of approximately 0.53(95%CI: 0.43-0.63).
This underlines that TWEAK levels do not reliably
discriminate between the presence and absence of the
condition under investigation (Figure 1). These fnd-
ings provide signifcant insights into the biological
markers associated with coronary artery disease and
establish a foundation for further research in this area.

DISCUSSION

Cardiovascular diseases hold a leading position
among global causes of death, and numerous factors
contributing to their etiology have been identifed.
Alongside common risk factors such as metabolic syn-
drome, the roles of infammation and adipokines, par-
ticularly TWEAK, in the atherosclerotic process are
drawing increasing interest (10). TWEAK, a member
of the serine protease inhibitor family associated with
adipose tissue dysfunction and insulin resistance, is
currently under study for its connection to cardiovas-
cular diseases (11). In this investigation, we examined
the relationship between TWEAK levels and the de-
gree of vascular involvement in patients with stable
angina pectoris. Our fndings indicate no signifcant

correlation between the number or severity of vascu-
lar involvements and TWEAK levels. Furthermore, no
signifcant differences were observed in the levels of
infammatory and oxidative stress indicators such as
IL-6, NO, and ROS, between genders or in the pres-
ence of diabetes. These results suggest that TWEAK
alone is not a sensitive marker for the presence or se-
verity of coronary artery disease.

Recent studies have provided valuable insights
into the relationship between TWEAK levels and car-
diovascular diseases, aligning with our fndings of no
signifcant correlation between TWEAK levels and
disease severity. In peripheral arterial disease, solu-
ble TWEAK and the CD163/TWEAK ratio have been
identifed as predictors of long-term cardiovascular
mortality (12). This highlights the prognostic impor-
tance of TWEAK in specifc conditions rather than its
direct correlation with disease progression. Similarly,
while soluble TWEAK levels are linked to the presence
of carotid atherosclerotic plaques in asymptomatic in-
dividuals, this does not necessarily indicate a progres-
sion towards severe cardiovascular conditions (13).

In patients with chronic kidney disease, soluble
TWEAK levels are associated with major adverse car-
diovascular events (14). This fnding suggests a role for
TWEAK in cardiovascular health that may not directly
refect disease severity. The observation of elevated sol-
uble TWEAK levels in patients with ST-elevation myo-
cardial infarction, which are related to adverse short-term
outcomes, supports the idea of TWEAK being involved
in specifc cardiovascular events rather than indicat-
ing overall disease severity (15). Additionally, a study
demonstrating that soluble TWEAK predicts hemody-
namic impairment and functional capacity in pulmonary
arterial hypertension underlines TWEAK’s broader role
in cardiovascular outcome prediction, independent of
disease severity (16). These fndings from diverse patient
populations and conditions emphasize TWEAK’s poten-
tial as a diagnostic or prognostic marker in cardiovascular
diseases, rather than a direct indicator of disease severity.
The evidence positions TWEAK as a key molecule in the
complex interplay of infammatory and cardiovascular
processes, necessitating further investigation to fully un-
derstand its role in cardiovascular pathology.

Hypotheses regarding the mechanisms underlying
the lack of association between TWEAK (tumor necro-
sis factor-like weak inducer of apoptosis) levels and the
degree of vascular involvement suggest that this mole-
cule’s effects on the cardiovascular system may be mod-
ulated by various cofactors. Specifcally, TWEAK’s
infuence on the osteogenic transition and calcifcation
of vascular smooth muscle cells (VSMCs) has been
observed under both non-calcifc and pro-calcifc con-
ditions. TWEAK increases the expression of markers



128

Sirikci Vehbi, Findikli Huseyin Avni, Ozturk Savas

such as bmp2 mRNA (bone morphogenetic protein 2
messenger RNA), enhancing TNAP (tissue-nonspe-
cifc alkaline phosphatase) activity, thereby promoting
calcifcation. However, it does not signifcantly alter
MMP2 (matrix metalloproteinase 2) mRNA expres-
sion or activity, while it does increase both the expres-
sion and activity of MMP9 (matrix metalloproteinase
9). These fndings indicate that TWEAK’s effects on
the vascular system are modulated by a range of fac-
tors including cell type, microenvironment, and disease
stage, thus explaining the lack of a direct association
between TWEAK levels and the degree of vascular in-
volvement (6, 7, 17-19). Additionally, our demographic
and biochemical analyses highlight that factors such as
gender and smoking status are not associated with se-
rum TWEAK levels. Research indicates that smoking
affects the human serum metabolite profle, and these
effects may be gender-specifc. These studies show that
the effects of smoking and cessation on serum metab-
olites are reversible, potentially reducing cardiovascu-
lar disease risks. However, these studies do not direct-
ly address serum TWEAK levels. Thus, specifc rela-
tionships between serum TWEAK levels, gender, and
smoking require further research for clarifcation (20).
There are several limitations to this study that war-
rant consideration. The sample size and demographic
diversity of our study are limited, which may restrict
the generalizability of the fndings. Additionally, the
design of the study precludes establishing causality,
and the results are interpretative only in a correlative
manner. The sensitivity and specifcity of the methods
used to measure TWEAK levels could also impact
the outcomes. Moreover, the study did not evaluate
other potential biomarkers and risk factors alongside
TWEAK levels, limiting the scope of our fndings.

CONCLUSION

This study marks a signifcant step in evaluating
the potential roles of TWEAK and other biomarkers in

Sazetak

the diagnosis and management of cardiovascular dis-
eases. Our fndings indicate that TWEAK levels do not
show a signifcant relationship with the degree of vascu-
lar involvement in patients with stable angina pectoris
nor are they associated with infammatory and oxidative
stress markers in the context of gender or the presence of
diabetes. These results can guide further understanding
of the potential use of TWEAK and other biomarkers
in cardiovascular disease diagnosis and management.
They also underscore the importance of tailoring the
clinical use of biomarkers to specifc patient populations
and clinical scenarios. Comprehensive and multifacet-
ed research in this Feld will advance the integration of
these markers into clinical practice and refne strategies
for the management of cardiovascular diseases.
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PROCENA ODNOSA IZMEBU NIVOA TWEAK-a U SERUMU | STEPENA VASKULARNE
UKLJUCENOSTI KOD PACIJENATA SA STABILNOM ANGINOM PEKTORIS

Sirikci Vehbi,! Findikli Huseyin Avni,! Ozturk Savas?

! Necip Fazil Gradska bolnica, Odeljenje Interne medicine, Kahramanmaras, Turska
2Medicinski fakultet Univerziteta u Istanbulu, Katedra za internu medicinu, odsek nefrologije, Istanbul, Turska

Uvod: Ova studija istraZzuje odnos izmedu serum-
skih nivoa TWEAK i stepena vaskularne ukljucenosti
kod pacijenata sa stabilnom anginom pektorisom, pru-
Zajuci uvide izvan konvencionalnih faktora rizika za
kardiovaskularne bolesti.

Materijali i metode: U ovoj studiji ucestvovalo je
88 pacijenata (33 Zene, 55 muskaraca) dijagnostikova-
nih sa stabilnom anginom pektorisom. Pacijenti su kla-
sifkovani na osnovu angiografskih nalaza. Prikupljeni
su sveobuhvatni demografski i medicinski podaci, a
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analizirani su uzorci jutarnje krvi, fokusirajuci se na ni-
voe TWEAK i IL-6. Za procenu teZine lezija koronarnih
arterija koriS¢ena je modifkovana verzija Gensini skale.

Rezultati: Analize nisu pokazale zna€ajnu kore-
laciju izmedu nivoa TWEAK i teZine koronarne bo-
lesti. lako su primeéene neke varijacije u bioloSkim
markerima na osnovu pola i statusa dijabetesa, ove
razlike nisu pokazale statisticki znaCajnu povezanost
sa stepenom vaskularne ukljucenosti.
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Abstract: Aim: The aim of our study was to in-
vestigate the potential reduction in the likelihood of
anastomotic leakage occurrence in patients undergo-
ing open anterior resection of the rectum without a
protective stoma for stage |11 adenocarcinoma, by em-
ploying a transanal tube after performing stapled col-
orectal anastomosis.

Results: Considering the infuence of all included
risk factors, male gender (p = 0.032; OR = 2.873) and
patients with type 2 diabetes mellitus (p = 0.033; OR =
2.873) demonstrated an increased likelihood of anas-
tomotic leakage, while the presence of a transanal tube
(p=0.043; OR =0.349; 95% CI: 0.126, 0.966) was as-
sociated with a statistically signifcant reduction in the
likelihood of anastomotic leakage. T-test revealed that
patients with anastomotic leakage without a placed
tube had a statistically signifcantly longer mean post-
operative hospitalization (20.94 days) compared to
those with a transanal tube (19.43 days) (t = 2.375; p
= 0.025). Kaplan-Meier analysis didn’t show a statis-
tically signifcant difference in the average estimated
time to the occurrence of anastomotic leakage between
patients without (3.86 days) and with a transanal tube
(4.58 days) (p = 0.057).

Conclusion: Our study found that the placement
of a transanal tube after colorectal anastomosis may
be associated with a reduced likelihood of anastomotic
leakage and shorter hospitalization in case leakage oc-
curs. Additionally, although no statistically signifcant
difference was found in the effect of the tube on the
occurrence of anastomotic leakage depending on the
presence of type 2 diabetes mellitus, the indication for

Prihvacen/Accepted 27. 04. 2024.

Published online frst: 28. 04. 2024.

its use in patients with type 2 diabetes mellitus may be
of particular beneft.

Keywords: Equipment and supplies, postoperative
complications, rectal neoplasms, surgical procedure.

INTRODUCTION

Colorectal cancer ranks as the third most com-
mon malignancy and poses a signifcant treatment
challenge, particularly when diagnosed at an advanced
stage (1, 2, 3). The preferred treatment approach for
stage Ill colorectal cancer involves curative bowel
resection followed by six months of adjuvant chemo-
therapy (4). Standard surgical procedures for stage Il
rectal cancer encompass anterior resection and abdom-
inoperineal resection of the rectum with total mesorec-
tal excision (5).

Anastomotic leakage (AL) is recognized as the
“Achilles heel” of colorectal surgery, occurring in ap-
proximately 10.2% of patients following anterior re-
section for rectal carcinoma (6). AL involves the leak-
age of intestinal contents into the abdominal cavity,
which can result in pelvic abscess, diffuse peritonitis,
sepsis, metabolic disturbances, or multiple organ fail-
ure (7, 8). Managing this complication remains chal-
lenging, with a range of therapeutic options available
including pharmacological, endoscopic, surgical ther-
apies, or their combination, with treatment decisions
heavily infuenced by the surgeon’s assessment and
experience (9).

AL not only poses life-threatening risks and pro-
longs hospitalization but also increases treatment costs.
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Moreover, it serves as an independent prognostic fac-
tor associated with reduced overall and cancer-specifc
survival (10).

Common preventive measures, such as controlling
intraoperative risk factors (use of antibiotics, analgesia,
surgical expertise, duration of surgery), are not always
suffcient to prevent AL (11, 12). The investigation of
the effect of placing a transanal tube (TnT) as an inter-
vention to protect colorectal anastomosis after anterior
rectal resection dates back several years (13). Howev-
er, different opinions persist regarding its protective ef-
fect, considering both benign and malignant diseases,
different heights and techniques for creating anasto-
mosis, with recent studies also exploring various types,
diameters, and materials of the tube (14, 15).

In our study, we focused on stage 11l adenocarci-
noma of the upper and middle rectum due to its high
prevalence in our elective surgical practice. The results
of our research will provide valuable insights into the
benefts of this widely available and simple interven-
tion in preventing colorectal anastomotic dehiscence,
with the potential to answer whether it should be a stan-
dard procedure in surgical practice for these patients.

Aim

The aim of our study was to investigate the poten-
tial reduction in the likelihood of anastomotic leakage
(AL) in patients undergoing open anterior rectal re-
section for stage 11l adenocarcinoma, by employing a

transanal tube (TnT) following stapled colorectal anas-
tomosis.

PATIENTS AND METHODS
Patients and Study Design

Our retrospective cohort study included 102 pa-
tients classifed as American Society of Anesthesiolo-
gists physical status | and I, who underwent elective
radical (RO) anterior rectal resection with established
mechanical colorectal anastomosis without protective
ileo- or colostomy at the Department of General and
Abdominal Surgery, Clinical Center of the University
of Sarajevo, for rectal adenocarcinoma from May 2015
to November 2023 (16). Following surgery, patients
underwent adjuvant chemotherapy (17). Only patients
with type 2 diabetes mellitus (DM2) who had preop-
erative HbAlc values ranging from 6.5% to 8.8% and
who had been diagnosed with DM2 for less than ten
years, regardless of whether they were non-insulin or
insulin controlled, were included in the study.

Exclusion Criteria

Patients with rectal adenocarcinoma TNM stage
lower or higher than 111, located outside the distance

of 7-15 cm from the anal verge (upper and middle
rectum), those who received neoadjuvant therapy, pa-
tients with tumors in other parts of the intestine be-
sides the rectum, different histological tumor types, or
metastatic tumors were excluded from the study (18).
Additionally, patients undergoing emergency resec-
tional procedures, those with Charlson Comorbidity
Index scores equal to or less than 4, and patients with
type 1 diabetes mellitus were excluded (19).

Methods

All patients included in the study underwent open
anterior resection of the rectosigmoid colon after bow-
el preparation with oral laxatives the day before and
receiving antibiotic prophylaxis within one hour be-
fore the incision (20-22). Two different approaches
were used to access the vascular pedicle: high (ligation
of the inferior mesenteric artery at its origin from the
aorta above the origin of the left colic artery) and low
(ligation of the inferior mesenteric artery below the or-
igin of the left colic artery) (23). Macroscopic signs of
intestinal viability (color of serosal surface, presence
of bowel movement, pulsation, and bleeding from the
resection margin) were used to assess the vitality of
the colonic end of the anastomosis (24). A termino-ter-
minal colorectal anastomosis was created using an ap-
propriately sized mechanical stapler, followed by an
air leak test to confrm integrity (24). A pelvic drain
was placed in all patients through a separate incision
on the skin.

Based on surgeon preference, after performing
the anastomosis, a transanal tube (TnT) was placed in
one group of patients (43 patients) while not in the oth-
er group (59 patients) (PVC, 10mm in width, 40cm in
length), passing above the created anastomosis by ap-
proximately 5¢cm and additionally fxed to the skin of
the gluteal region. The TnT was scheduled for removal
3 to 7 days after surgery, except in instances of anas-
tomotic leakage (AL) when the removal of the TnT
was delayed due to further assessment and additional
treatment. The pelvic drain was removed following the
absence of turbidity and a drainage quantity of < 150
mL/day.

Patients were monitored during the postoperative
hospital stay, with the key outcome parameter being
the occurrence of anastomotic leakage (AL). Dehis-
cence was confrmed clinically, laboratory, and radio-
logically, and then surgically in patients indicated for
revisional surgery (24). According to its occurrence,
patients were divided into two main groups: without
AL (72 patients) and with AL (30 patients). Pathohis-
tological analysis was performed at the Clinic for Clin-
ical Pathology, Cytology, and Human Genetics at the
Clinical Center of the University of Sarajevo.
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The research was conducted in accordance with
the Helsinki Declaration of 1964 and its later amend-
ments or comparable ethical standards, as well as insti-
tutional and national ethical standards.

RESULTS

Univariate regression analysis demonstrated a sta-
tistically signifcant higher likelihood of AL occurrence
in males compared to females (p = 0.031; OR = 2.615;
95% CI: 1.093, 6.259), patients with DM2 compared
to those without DM (p = 0.029; OR = 2.654; 95% CI:
1.107, 6.363), and in patients without a placed TnT
compared to those with a placed TnT (p = 0.016; OR
= 0.304; 95% CI: 0.116, 0.798). There was no statis-
tically signifcant higher likelihood of AL occurrence
in patients with high ligation of the inferior mesenteric
artery compared to those with low ligation (p = 0.066;
OR =2.273; 95% CI: 0.948, 5.446) (Table 1).

In multivariate regression analysis, male gender
(p = 0.032; OR = 2.873; 95% ClI: 1.097, 7.519) and
DM2 (p = 0.033; OR = 2.873; 95% ClI: 1.091, 7.567)
were statistically signifcant predictors of increased
likelihood of AL occurrence, while the presence of
TnT (p = 0.043; OR = 0.349; 95% CI: 0.126, 0.966)
was associated with a statistically signifcant reduction

in the likelihood of AL occurrence. High ligation of
the inferior mesenteric artery didn’t show a statistical-
ly signifcant increase in the likelihood of AL occur-
rence (p = 0.581; OR = 1.305; 95% CI: 0.507, 3.360)
(Table 1).

The independent samples t-test revealed a statis-
tically signifcant longer average duration of postoper-
ative hospitalization in patients with AL and without a
placed tube (20.94 days) compared to those with AL
and with a placed TnT (19.43 days), (t = 2.375; p =
0.025). According to the results of linear regression,
patients with a placed TnT had, on average, 1.51 days
shorter hospitalization compared to patients with AL
and without TnT (Figure 1).

In the group of patients without DM, univariate
regression analysis revealed no statistically signifcant
difference in the likelihood of AL occurrence between
patients with and without a TnT (p = 0.668; OR =
0.727; 95% CI: 0.169; 3.121). However, among pa-
tients with DM2, a statistically signifcant lower like-
lihood of AL occurrence was observed in patients with
a TnT compared to those without it (p = 0.032; OR =
0.250; 95% CI: 0.071; 0.886) (Table 2).

The analysis of the interaction effect didn’t re-
veal a statistically signifcant difference in the effect

Table 1. Predictors of anastomotic leakage with univariate and multivariate regression analysis

Anastomotic leakage
Not observed | Observed
Variable N (%) 72 30 . of 1% . s
(70.6) (29.4) P 95% ClI P 95%ClI
N (%) N (%)
Female 61 48 13
(59.8) (78.7) (21.3)
Gender 0.031 | 1.093:6.295 | 0.032 | 1.097;7.519
Male 41 24 17
(40.2) (58.5) (41.5)
58 46 12
DM2
i 56.9 79.3 20.7
Diabetes 6.9 | (7193) (200) 16029 | 1.107:6.363 | 0.033 | 1.091:7.567
mellitus status Non-DM 44 26 18
on- 431) |  (59.1) (40.9)
65 50 15
Ligation of the | —°™ 637)|  (76.9) (23.1)
g 0.066 | 0.948:;5.446 | 0.581 | 0.507;3.360
IMVS Hiah 37 22 15
g (363)| (59.5) (40.5)
Without 59 36 23
tube (57.8) (61.0) (39.0)
Transanal tube 0.016 | 0.116;0.798 | 0.043 | 0.126;0.966
With tube 43 36 /
(42.2) (83.7) (16.3)

*Univariate regression analysis
**Multivariate regression analysis

ClI, confdence interval; DM, diabetes mellitus; IMVS, inferior mesenteric vessels
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Table 2. Interaction effect between placement of transanal tube and diabetes
on the probability of anastomotic dehiscence
Anastomotic leakage
Grouns Subarouns Not observed | Observed
P grotp N N P~ | 95%CI* | P** | 95%CI**
(%) (%)
. 31 8
Without transanal tube
79.5 20.5
No DM2 (79:5) (20-5) 0.668 | 0.169;3.121
With transanal tube 16 3
84.2 15.8
( 5 ) ( e ) 0.279 | 0.050;2.371
Without transanal tube (33.3) (66.7)
DM2 0.032 | 0.071;0.886
With transanal tube 18 %
(66.7) (33.3)

*Univariate regression for anastomotic leakage in patients with and without transanal tubes, by diabetes mellitus status

**|nteraction effect between transanal tube and diabetes mellitus

Cl, confdence interval; DM, diabetes mellitus
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Figure 1. Postoperative hospital stay (days)
in patients with anastomotic leakage,
due to transanal tube placement

of placing TnT on the likelihood of AL occurrence
depending on the presence or absence of DM2 (p =
0.279; OR =0.344; 95% CI = 0.050; 2.371) (Table 2).

There was no statistically signifcant difference
in the average estimated time to AL occurrence be-
tween patients without (3.86 days) and with TnT (4.58
days) according to the results of the Log-rank test (p =
0.057) (Figure 2).

DISCUSSION

Our retrospective cohort study examined the sig-
nifcance of placing TnT after open anterior resection
of the rectum due to stage Il adenocarcinoma. This
intervention has proven to be benefcial in reducing the
likelihood of developing AL.

Anatomical differences between genders, such as
the narrow and deep male pelvis, can complicate ma-

o
~
w
-
@
@

Dehiscence onset time (days)

Figure 2. Comparison of anastomotic leakage
occurrence between patients with and without
transanal tube

nipulation during the surgical procedure, which may
increase the risk of AL in certain patients (25, 26).

In patients with type 2 diabetes mellitus (DM2),
vascular damage, neuropathy, impaired collagen syn-
thesis, and chronic infammatory responses contribute
to the increased risk of AL following surgical proce-
dures (27, 28). This underscores the importance of in-
terventions like TnT placement to mitigate AL risk in
this patient population.

The results of previous research suggest that the
level of ligation of the inferior mesenteric artery may
not signifcantly affect the likelihood of AL because
the blood supply to the anastomosis is complex and
subject to the infuence of multiple factors such as in-
traoperative technique, overall patient health status,
tumor height, and other variables, which may partial-
ly explain the lack of correlation between the level of



APPLICATION OF TRANSANAL TUBE AFTER ANTERIOR RECTAL RESECTION: IMPACT ON PREVENTION OF..

135

ligation of the inferior mesenteric artery and the inci-
dence of AL in our study (29, 30).

Previous studies suggest that TnT reduces endo-
luminal pressure in the intestinal anastomotic segment
and allows drainage of exudate on the proximal side of
the anastomosis, facilitating healing and reducing the
risk of AL (31, 32). It also acts as a barrier against con-
tamination of the anastomosis by fecal material from
the intestinal lumen, reducing the risk of infection and
aiding in maintaining its mechanical stability (33, 34).

In multivariate regression analysis, gender, DM2,
and the method of ligating the inferior messenteric ar-
tery didn’t disrupt the protective effect of TnT place-
ment on the integrity of the anastomosis observed in
univariate regression, indicating its consistent effect
regardless of other risk factors. In a study conducted
by Sueda et al. (35) on a sample of 392 patients us-
ing propensity score matching, the placement of TnT
after mechanical colorectal anastomosis due to rectal
carcinoma didn’t show a signifcant protective effect
against AL.

The results of our study demonstrated a signif-
cantly shorter duration of postoperative hospitaliza-
tion among patients with AL who had TnT compared
to those with AL but without TnT. Our fndings are
consistent with the research conducted by Brandl et al.
(36), indicating a shorter postoperative hospital stay
for the AL patient group with TnT compared to those
without TnT (17.6 vs. 22.1 days; p = 0.02). The pres-
ence of TnT may contribute to better local infection
control and reduce the risk of systemic complications,
including sepsis (37). Additionally, we assume that
patients with TnT had a smaller extent of dehiscence,
leading to faster recovery and less need for revision
surgery (38, 39).

Although a statistically signifcant interaction ef-
fect has not been proven, our analysis suggests that pa-
tients with DM2 may derive particular benefts from
this intervention. A review of available medical litera-
ture didn’t identify studies investigating the mentioned
interaction, but based on the results of our study, it ap-
pears that placing TnT through colorectal anastomosis
has the potential to compensate for what is compro-
mised in patients with DM2, such as microcirculation
and wound healing (27, 28, 32). The defnitive cause of
this phenomenon could be complex and requires further
research to establish the exact relationship between the
presence of DM2 and the benefts of TnT after surgery.

The absence of a signifcant difference in the time
to AL occurrence between patients with and without
TnT suggests that while TnT may reduce dehiscence
incidence, other factors like overall health, surgical
technique, and patient characteristics infuence the
timing of AL (40, 41).

Limitations of our study include its retrospective
design, relatively small number of patients, and lack
of investigation into interaction with other predictors
of dehiscence included in the study. Additionally, the
lack of identifcation of key confounding variables in
the association between tube placement and AL, as
well as imprecise specifcations regarding the timing
of tube removal, represent additional limitations. The
need for reoperation and grading of dehiscence were
not monitored, we didn’t compare patients undergoing
conventional and laparoscopic approaches, nor did we
investigate the benefts of tube placement according to
different tumor heights. Finally, we didn’t identify any
potential long-term benefts of this intervention.

CONCLUSION

Our study demonstrates that transanal tube (TnT)
placement is associated with a reduced likelihood of
anastomotic leakage (AL) and shorter hospitalization
in case of dehiscence. Although we did not fnd a sta-
tistically signifcant difference in the effect of TnT on
AL based on the presence of type 2 diabetes mellitus
(DM2), the use of TnT in patients with DM2 may still
be justifed.

Our Tndings provide a basis for further research
and consideration of introducing TnT placement as a
routine protocol in patients undergoing anterior resec-
tion of the rectum for stage 111 adenocarcinoma, partic-
ularly in those concurrently with DM2.
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Sazetak

PRIMENA TRANSANALNOG DRENA NAKON PREDNJE RESEKCIJE
REKTUMA: UTICAJ NAPREVENCIJU NASTANKA ,, AHILOVE TETIVE®
KOLOREKTALNE HIRURGIJE

Hodzi¢ Edin,! PuSina Sadat,* Mulabdi¢ Adi,! Muhovi¢ Samir,!
Suki¢-Karali¢ Ramajana,* DZeko Melika,* Ceri¢ Timur?

L Klini¢ki Centar Univerziteta u Sarajevu, Klinika za opStu i abdominalnu hirurgiju, Sarajevo, Bosna i Hercegovina
2 Klini¢ki Centar Univerziteta u Sarajevu, Klinika za onkologiju, Sarajevo, Bosna i Hercegovina

Cilj: Cilj naSe studije bio je istraziti potencijalno
smanjenje verovatnoce nastanka dehiscencije anasto-
moze primenom transanalnog drena nakon izvodenja
staplerske kolorektalne anastomoze kod pacijenata
podvrgnutih otvorenoj prednjoj resekciji rektuma bez
protektivne stome zbog adenokarcinoma stadijuma I11.

Rezultati: Uzimajuci u obzir uticaj svih ukljuce-
nih faktora rizika, muski pol (p=0.032; OR=2.873) i
pacijenti sa diabetes melitusom tip 2 (p = 0.033; OR =
2.873) pokazali su povecanu verovatnocu za nastanak
dehiscencije anastomoze, dok je prisutnost transanal-
nog drena (p = 0.043; OR = 0.349; 95% CI: 0.126,
0.966) bilo povezano sa statisticki znacajnim smanje-
njem verovatnoCe nastanka dehiscence anastomoze.
T-testom utvrdeno je da pacijenti sa dehiscencijom
anastomoze, a bez plasiranog drena, imaju statisticki
znacajno duzu prosecnu postoperativnu hospitalizaci-
ju (20.94 dana) u poredenju sa onima sa transanalnim
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Abstract: Introduction: Numerous risk factors
affect the development of cervical intraepithelial neo-
plasia (CIN) and cervical cancer (CC), with high-risk
subtypes of the human papillomavirus (HPV) being
the most signifcant. Oxidative stress (OS) plays an
important role in the pathogenesis of CC and CIN as
a risk factor. A commonly used marker of OS, which
measures lipid peroxidation products in cells, tissues,
and body fuids, is thiobarbituric acid reactive sub-
stances (TBARS). This study aimed to determine the
correlation between TBARS levels in tissue and serum
and evaluate their diagnostic signifcance in patients
with cervical lesions.

Patients and methods: The research was con-
ducted at the Clinical Center of the University of Sara-
jevo. The experimental group consisted of 200 female
patients with biopsy-confrmed changes consistent
with CIN, carcinoma in situ (CIS), and CC. The con-
trol group (N = 40) had biopsy-confrmed non-patho-
logical fndings. The concentration of TBARS was
determined for all subjects from biopsy samples and
serum according to standard laboratory practice.

Results: We found a signifcant difference in se-
rum/tissue TBARS levels between study groups. Se-
rum/tissue levels of TBARS in patients with CIS were
signifcantly higher compared to the control group,
patients with CIN 1, CIN 2, CIN 3, and patients with
CC (p < 0.05 for all). There was a signifcant positive
correlation between TBARS levels in serum (uM) and
TBARS levels in tissue (UM) (Pearson>s r = 0.494, p
< 0.001). Tissue and serum TBARS levels are major
differentiation markers between CIS patients and the
control group, as well as patients with CIN 1, CIN 2,
CIN 3, and CC.

Prihvaéen/Accepted 15. 05. 2024.

Published online frst: 21. 05. 2024.

Conclusion: Patients with CIN and CC exhibit
increased oxidative stress, indicated by higher lev-
els of TBARS in their tissue and serum compared to
healthy controls. TBARS levels in tissue are positive-
ly correlated with levels in serum. Tissue and serum
TBARS levels are signifcant markers for differentiat-
ing the clinical stages of the disease.

Keywords: oxidative stress, cervical intraepitheli-
al neoplasia, cervical cancer.

INTRODUCTION

Cervical cancer (CC) is one of the most common
malignant diseases of the female reproductive system
(1, 2). It represents a considerable health challenge
worldwide, particularly in developing countries. CC
develops through a series of pathological changes
known as cervical intraepithelial neoplasia (CIN).
Among the various risk factors for cervical cancer, the
human papilloma virus (HPV), especially its high-risk
subtypes, is the most signifcant (3). The therapeutic
approach, prognosis, and survival depend on the clini-
cal stage of the disease. Early diagnosis and treatment
of CIN are crucial for the prevention of CC.

In the pathogenesis of CC and CIN, oxidative
stress (OS) plays an important role as a risk factor (4-
7). Oxidative stress and HPV infection primarily cause
DNA damage. HPV and OS are closely associated be-
cause HPV proteins induce oxidative stress, which, in
turn, promotes lipid peroxidation and cell damage (4).

Peroxidation of membrane lipids, as a result of
oxidative stress, produces a broad range of oxidation
products. The most frequent marker of this process is
malondialdehyde (MDA), which binds to proteins and
phospholipids of the membrane, exacerbating oxida-
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tive cell damage (5). Another marker of oxidative stress
that quickly and strongly binds to malondialdehyde is
thiobarbituric acid reactive substances (TBARS). Lip-
id peroxidation products in cells, tissues, and body
fuids are commonly evaluated by measuring TBARS.

AIM

The aim of this study was to determine the cor-
relation between TBARS levels in tissue and serum
and their diagnostic signifcance in patients with dif-
ferent severities of cervical lesions.

PATIENTS AND METHODS

The research was conducted at the Clinical Center
of the University of Sarajevo. A total of 240 female re-
spondents were included in the study, divided into two
groups. The experimental group consisted of 200 pa-
tients, where the indication for biopsy was confrmed
after a gynecological exam and Pap test. The biopsy
indicated changes consistent with CIN, carcinoma in
situ (CIS), and CC.

In the control group, which consisted of 40
subjects, the biopsy fndings were confrmed to be
non-pathological (excluding cervical carcinoma and
any of the CIN stages).

The concentration of TBARS was determined for
all subjects from simultaneously collected samples of
biopsy material and serum using the spectrophotomet-
ric method according to standard laboratory practice.

The study was approved by the Ethics Commit-
tee of the Clinical Center of the University of Sarajevo
(number: 0901-2-390/17). It was conducted in accor-
dance with the ethical principles of the Declaration of
Helsinki. The results were processed and analyzed using
the Statistical Package for Social Sciences (SPSS), ver-
sion 21.0. Results are expressed as mean (X) and stan-
dard deviation (SD). Differences in TBARS values be-

tween groups were tested using ANOVA with post-hoc
analysis. Correlation between tissue and serum TBARS
levels was analyzed by Pearson’s correlation. A value of
p < 0.05 was considered statistically signifcant.

RESULTS

The age statistics of the test subjects and the val-
ues of tissue and serum TBARS according to study
groups are shown in Table 1.

ANOVA test (Table 2) showed a signifcant dif-
ference in TBARS levels in serum and tissue between
the study groups. Post-hoc tests revealed that CIS
patients had signifcantly higher levels of TBARS in
both tissue and serum compared to the control group,
patients with CIN 1, patients with CIN 2, patients with
CIN 3, as well as patients with CC (p < 0.05 for all).

There is a signifcant positive correlation between
levels of TBARS in serum (M) and levels of TBARS
in tissue (UM), Pearson’s r =0.494, p <0.001 (Figure 1).
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Figure 1. Correlation between serum and tissue
TBARS values (uM)

Table 1. Descriptive statistics for age and TBARS according to study groups

Group N Age (years) TBARS-tissue (uUM) | TBARS-serum (uM)

Controls 40 50.28 + 10.56 4.80+0.22 2.81+1.15

CIN1 40 4510 £11.32 4,78 £0.25 2.80+1.18

CIN 2 40 4553+ 11.73 494 +0.24 3.23+1.29

CIN 3 40 45.08 + 11.63 5.94 +0.23 3.68 +1.27

CIS 40 49.78 £ 13.73 7.06+0.31 459+1.72

CcC 40 54.08 + 15.59 5.65+0.24 3.07x1.11

Table 2. Difference in Age and TBARS Levels Between Study Groups

Parameter Sum of Squares df Mean Square F Sig.
TBARS serum (UM) 93.022 5 18.604 10.894 <0.001
TBARS tissue (LM) 158.386 5 31.677 12.082 <0.001




CORRELATION BETWEEN TBARS VALUE IN SERUM AND TISSUE AS OXIDATIVE STRESS MARKERS IN PREMALIGNANT... 141

Table 3. Sensitivity and specificity of TBARS in tissue as a marker of differentiation

TBARS tissue ClS/controls CIS/CIN1 CIS/CIN2 CIS/CIN3 Cls/icc
Cut off 5.82 6.58 7.32 7.24 7.26
Sensitivity 78.95% 89.29% 95.24% 76.92% 76.92%
Specifcity 76.19% 71.15% 66.10% 62.96% 62.96%
AUC 0.808 0,801 0.788 0.710 0.710
95%ClI 0.712-0.903 0.705-0.897 0.688-0.887 0.561-0.799 0.595-0.824
p-value <0.001 <0.001 < 0.001 0.006 0.001

Sensitivity and specificity of TBARS in tissue as a marker of differentiation between patients with CIS and: controls (CIS/con-
trols), patients with CIN 1 (CIS/CIN1), patients with CIN 2 (CIS/CIN2), patients with CIN 3 (CIS/CIN3), patients with cervical

carcinoma (CIS/CC). AUC - area under curve.

Table 4. Sensitivity and specificity of TBARS in serum as a marker of differentiation

TBARS serum ClS/controls CIS/CIN1 CIS/CIN2 CIS/CIN3 Cls/icc
Cut off 4.18 3.12 4.79 4.73 4.61
Sensitivity 88.0% 72.73% 76.72% 77.78% 84.0%
Specifcity 67.27% 77.78% 62.96% 64.15% 65.45%

AUC 0.809 0.812 0.734 0.662 0.770
95%ClI 0.713-0.904 0.705-0.897 0.622-0.847 0.542-0.783 0.667-0.873
p-value <0.001 <0.001 <0.001 0.013 0.001

Sensitivity and specificity of TBARS in serum as a marker of differentiation between patients with CIS and: controls (CIS/con-
trols), patients with CIN 1 (CIS/CIN1), patients with CIN 2 (CIS/CIN2), patients with CIN 3 (CIS/CIN3), patients with cervical

carcinoma (CIS/CC). AUC - area under curve.

Furthermore, we analyzed ROC curves to identify
the sensitivity and specifcity of the best cutoff points
of TBARS in serum and tissue as a discriminator of
the probability of signifcant cervical lesions (Tables
3and 4).

DISCUSSION

In addition to the well-established association be-
tween the risk of developing CC and age (3, 6), as well as
its correlation with HPV infection, other risk factors such
as oxidative stress (OS) are also associated with CIN and
uterine cancer (7, 8). As the organism ages, DNA dam-
age accumulates, and during the division of such cells,
this damage becomes permanent, leading to the develop-
ment of mutations and malignant diseases (7, 8).

Oxidative stress (OS) holds an important place in
the pathogenesis of a multitude of malignant diseases,
including lung cancer, colorectal cancer, renal cancer,
etc. (9).

The oxidized form of DNA, resulting from inter-
actions with reactive oxygen species, leads to muta-
tions and the development of carcinogenesis. This pro-
cess is further enhanced by environmental factors such
as radiation, pollution, and UV radiation (10). Cancer
cells are often more exposed to OS compared to normal
cells, although they can also develop resistance to OS
through mechanisms that are not fully elucidated (11,

12). At the local level, OS within malignant tissue itself
may have a benefcial effect on the apoptosis of carci-
nomatous cells and prevent their proliferation (12).

HPV infection is strongly associated with the ini-
tiation, promotion, and progression of cancer due to
the expression of viral oncoproteins. While HPV on-
coproteins are necessary for the progression of cervi-
cal cancer (CC), other conditions and factors are also
required for the complete transformation of cells (13).
0S, among commonly proposed factors, is often un-
derstudied but ultimately plays a role in CC. It acts
synergistically or independently on HPV infection,
contributing to the disease process.

In addition to DNA oxidation, lipid oxidation, or
so-called lipid peroxidation, is a risk factor for carcino-
genesis and its progression. Damaged lipid hydroper-
oxides yield a wide range of end products, including
MDA. Lipid peroxidation plays a signifcant role in
malignant transformation (14). Altered levels of lipid
peroxidation have also been reported in many precan-
cerous lesions (15). It has been confrmed that oxidative
stress (OS) and its consequence, lipid peroxidation, oc-
cur in the early stages of carcinogenesis, including in
relation to cervical intraepithelial neoplasia (CIN) (16).

Another cancer promoter arising as the end product
of lipid peroxidation is highly cytotoxic MDA. Patients
with CC have signifcantly increased levels of MDA,
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which is also observed in patients with various cancer
types compared to healthy controls (17, 18). Plasma
MDA levels have been identifed as an independent
prognostic parameter of survival in these patients (19).

The pathogenesis of malignant diseases of the fe-
male reproductive system involves lipid peroxidation.

MDA is commonly used as a marker of oxidative
stress, particularly for assessing lipid peroxidation.
Acid thiobarbituric reactive substances (TBARS) are
another marker of oxidative stress that quickly and
strongly binds to malondialdehyde. Lipid peroxidation
products in cells, tissues, and body fuids are common-
ly evaluated by measuring TBARS.

Our study results demonstrated that tissue levels
of TBARS in CIS patients were signifcantly higher
compared to other groups (controls, CIN 1, CIN 2,
CIN 3, CC). Tissue TBARS levels refected changes
in cellular conditions, with signifcantly higher levels
observed in the CIN 3 group compared to the control
group and patients with CIN 1.

Tissue TBARS levels served as a signifcant dif-
ferentiation marker between patients with CIS and
various other groups, including CC.

Similarly, serum TBARS levels in our subjects
showed signifcant differences between patients with
CIS and the control group, as well as patients with dif-
ferent stages of CIN. Serum TBARS levels also differ-
entiated between patients with CIS and CC.

These fndings align with previous studies by
Jeli¢ et al. (20), which reported higher levels of lipid
peroxidation in precancerous and uterine carcinoma
tissues compared to controls. Elevated TBARS levels,
indicative of oxidative stress, were observed in all ex-
amined groups and were signifcantly higher in wom-
en with advanced CC.

The production of oxygen radicals, which in-
crease lipid peroxidation, is associated with disease
progression, indicating greater cell membrane degen-
eration in advanced CC patients compared to those
with lower stages.

Lipid peroxidation-induced tissue degeneration
can spread through circulation, causing damage to
other tissues (21).

Studies by Zahra et al. (17) and Carneiro et al.
(21) further support the involvement of oxidative
stress in cervical cancer pathogenesis, manifested by
increased lipid peroxidation

Additionally, Visalli et al. found higher oxidative
stress levels in patients with severe cervical intraepi-
thelial lesions (SIL) compared to controls, even among
patients with low-grade SIL (22).

Gongalves et al. (23) demonstrated signifcantly
higher TBARS levels in erythrocytes of women with
malignant and premalignant lesions compared to con-

trols. This study also identifed a positive association
between lipid peroxidation and lesion severity, sug-
gesting that TBARS levels in erythrocytes can serve
as early markers of oxidative stress, evident even in
premalignant conditions.

Following the level of lipid peroxidation through
TBARS concentration, Manju et al. (24) observed sig-
nifcantly higher levels in the plasma of patients with
CC compared to healthy women. Furthermore, the re-
searchers noted signifcantly lower levels of enzymatic
antioxidants in CC patients compared to healthy sub-
jects. They concluded that the increased consumption
of enzymatic antioxidants was due to the removal of
lipid peroxides and their sequestration by cancer cells.

Sahah et al. (25) demonstrated that the mean con-
centration of MDA in the serum of patients with CC was
lower compared to the control group. Additionally, they
found that the mean concentration of total antioxidant
capacity (TAC) was signifcantly lower in the group of
patients with CC compared to healthy subjects.

Naidu et al. (18) observed signifcantly higher
levels of serum lipid peroxide in the form of MDA and
NO in patients with CC compared to healthy controls.
The maximum increase of MDA and NO was recorded
in phase 1V compared to healthy controls.

The association between oxidative stress (OS) and
CC progression was described by Borges et al. (26),
who detected a two to threefold increase in TBARS
levels in the erythrocytes of patients with squamous
intraepithelial lesions (SIL) or CC. Additionally, MDA
levels in healthy women were almost three times low-
er than in women with SIL. Higher levels of MDA
were recorded in women positive for HPV. These fnd-
ings suggest that higher concentrations of MDA and
TBARS refect an increase in OS. Conficting evidence
indicates that malignant neoplasias are capable of re-
leasing free radicals into the bloodstream, suggesting
that the presence of cancer may cause increased OS,
rather than being its consequence.

After forming at primary sites, lipid peroxidation or
oxidative damage is transferred through the circulation.
Therefore, we investigated whether there is a correla-
tion between TBARS levels in tissue and serum (27).

Our research showed a signifcant positive correla-
tion between TBARS levels in tissue and serum, with
Pearson’s r = 0.494, p < 0.001, indicating a relationship
between tissue and serum oxidative stress markers.

We were unable to fnd existing literature on the
correlation between tissue and blood levels of TBARS,
not only in cervical cancer pathology but also in other
cancers. Consequently, we are unable to offer a com-
prehensive explanation of our results. However, we
speculate that the elevated TBARS serum levels may
refect heightened levels in tissue.
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Biomarkers for lipid peroxidation hold promise as
diagnostic tools in screening, predicting cancer recur-
rence, disease progression, or therapy effects in cancer
patients. However, further comprehensive research is
necessary to draw defnitive conclusions.

Bearing in mind that the results of our research
showed that both tissue and serum concentrations of
TBARS were the highest in the group of subjects with
CIS, and were signifcantly higher than the TBARS
values in the control group, signifcantly higher than
the TBARS values of patients with premalignant le-
sions, as well as signifcantly higher from the TBARS
values of patients with uterine cancer, we are of the
opinion that the increase in lipid peroxidation in this
stage of the disease can serve as a potential biomark-
er for differentiating the transition of the disease from
premalignant to malignant form. A possible increase in
the level of TBARS in this stage may be a consequence
of the progression of the disease, but the possibility
that the organism at this stage responds to pronounced
lipid peroxidation at the local and systemic level as a
potential defense is not excluded, because oxide radi-
cals can be harmful to cancer cells.

An increase in TBARS in the CIS compared to
other stages may indicate the risk of disease progres-
sion. These results open up new perspectives in the di-
agnosis and therapy of the disease, in such a way that
lipid peroxidation can serve as a possible biomarker
of the stage of the disease, and as such can be a useful
diagnostic tool.

CONCLUSION

Patients with CIN and CC have increased oxi-
dative stress, indicated by higher levels of TBARS

Sazetak

in their tissue and serum compared to healthy con-
trols. The positive correlation between TBARS levels
in tissue and serum underscores the signifcance of
these markers in disease evaluation. Tissue and serum
TBARS levels are a signifcant marker of differenti-
ation of the clinical stage of the disease and can be a
useful diagnostic tool infuencing the selection of ther-
apeutic procedures, but its application in screening is
also possible.
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KORELACIJA IZMEBU VREDNOSTI TBARS-a U SERUMU I TKIVU
KAO MARKERA OKSIDATIVNOG STRESA U PREMALIGNIM I MALIGNIM
LEZIJAMA GRLICA MATERICE
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Uvod: Brojni faktori rizika utiCu na razvoj intrae-
pitelnih neoplazija grli¢éa materice (CIN) i cervikalnog
karcinoma (CC), pri Cemu su visoko rizi¢ni podtipovi
humanog papiloma virusa (HPV) najznacajniji. Oksi-
dativni stres (OS) igra vaznu ulogu u patogenezi CC i
CIN kao faktor rizika. Cesto koris¢eni marker OS-a,
koji meri produkte lipidne peroksidacije u Celijama,

tkivima i telesnim tecnostima, je reaktivna supstanca
tiobarbiturne kiseline (TBARS). Ova studija ima za
cilj da utvrdi korelaciju izmedu nivoa TBARS-a u tki-
vu i serumu i proceni njihov dijagnosticki znacaj kod
pacijenata sa lezijama grli¢a materice.

Pacijenti i metode: IstraZivanje je sprovedeno
u Klini€kom centru Univerziteta u Sarajevu. Ekspe-
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rimentalnu grupu €inilo je 200 pacijentkinja sa biop-
sijski potvrdenim promenama koje su konsistentne sa
CIN, karcinomom in situ (CIS) i CC. Kontrolnu grupu
(N = 40) Cinile su pacijentkinje sa biopsijski potvrde-
nim nepatoloSkim nalazima. Koncentracija TBARS-a
odredena je za sve subjekte iz uzoraka biopsije i seru-
ma prema standardnoj laboratorijskoj praksi.
Rezultati: Utvrdili smo znaCajnu razliku u nivoi-
ma TBARS-a u serumu i tkivu izmedu studijskih gru-
pa. Nivoi TBARS-a u serumu i tkivu kod pacijenata sa
CIS bili su znacajno visi u poredenju sa kontrolnom
grupom, pacijentima sa CIN 1, CIN 2, CIN 3 i paci-
jentima sa CC (p < 0,05 za sve). Postojala je znaCajna
pozitivna korelacija izmedu nivoa TBARS-a u serumu
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Abstract: Introduction: The COVID-19 virus
belongs to the group of respiratory viruses. Due to the
nature of their work, dentists are at greater risk of con-
tracting the new coronavirus during dental interven-
tions. Knowing the path of transmission of the virus is
of great importance in preventing and suppressing the
development of infection. Patients’ fear of infection
during the coronavirus pandemic was signifcant, and
because of this, visits to the dentist for standard dental
services were postponed, and patients came only for
emergencies. Adherence to protective measures direct-
ly affected patients’ satisfaction with dental services.

The aim of this work was to examine patient sat-
isfaction with dental services during the coronavirus
pandemic.

Materials and Methods: The study was designed
as a cross-sectional study using an epidemiological
questionnaire. A total of 120 patients were surveyed,
60 from private practice and 60 from the state sector.
The questionnaire was anonymous and contained so-
ciodemographic questions and questions related to
knowledge of protocols and satisfaction with dental
services. The data were processed in the SPSS 11.5
program.

Results: Out of 120 respondents with an average
age of 38.92 + 13.08 years, 98% were familiar with the
protocol for protection against the coronavirus. There
were no dissatisfed people in either private practice or
the public sector; the only difference was in the degree
of satisfaction. In private practice, more respondents
were very satisfed as the highest level of satisfaction,
while in the public sector, it was very satisfed.

Conclusion: A good knowledge of the protocol
for protection and prevention of the spread of the virus
raises awareness among dentists and patients. By fol-
lowing these measures, infection with the virus is re-

Prihvacen/Accepted 15. 05. 2024.

Published online frst: 28. 05. 2024.

duced to a minimum, and therefore patient satisfaction
with dental services is at a higher level.

Keywords: COVID-19, patient satisfaction, den-
tistry.

INTRODUCTION

Ensuring quality and safe health care during the
COVID-19 pandemic was a challenge, especially in
low and middle-income countries such as Serbia. In
the Republic of Serbia, the frst case of COVID-19 was
reported on March 6, 2020, and more than 2.5 million
cases have been detected so far, with the outbreak still
ongoing (1).

The SARS-CoV-2 virus can spread through the
inhalation of respiratory droplets from an infected in-
dividual (including aerosols generated through sneez-
ing, coughing, speaking, singing, or breathing) or
through direct contact with infected droplets through
the eyes, mouth, or nose (2). Aerosol-generating pro-
cedures in dental health care can increase the risk of
virus transmission, with dentists being on the front-
line of infection (3). Due to the risk of infection for
both dental healthcare workers and patients, additional
COVID-19 infection control measures were strongly
recommended for all patients when providing dental
healthcare (4).

Patient satisfaction is an indicator of healthcare
quality and effectiveness of healthcare services, and,
as such, it is commonly used for measuring the quality
of dental healthcare. The services provided by health-
care workers, good and effcient communication, and
the willingness to provide medical measures play ma-
jor roles in patient satisfaction (5). Measuring patients’
satisfaction with dental interventions defnes the qual-
ity of services provided, thus encouraging better work
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in healthcare institutions. In this way, various defcien-
cies can be identifed to improve the level of services
in health institutions.

As a highly contagious disease, coronavirus re-
quired enhanced protection measures to prevent its
spread (6, 7). The protection protocol was clearly de-
fned and related to the wearing of protective equip-
ment by dentists and patients, improved hygiene and
disinfection, as well as adequate social distancing (8).

During the pandemic, the healthcare service sys-
tem faced changes, causing different perceptions about
the quality of interventions and, consequently, patient
satisfaction (6). Therefore, it is necessary to immedi-
ately notice and remedy dissatisfaction factors to en-
sure the level of patient satisfaction remains high or
even improves.

Apart from enhanced protection measures in den-
tal offces, the fear of contracting the virus and the fear
of dentists among patients greatly infuenced the de-
cision to seek dental services. In addition, the level of
visiting patients’ awareness of healthcare compliance
to prevent the spread of the new coronavirus was im-
portant for the timely provision of dental services (9).
In a clinical sense, it is essential to assess patient satis-
faction with healthcare services during the COVID-19
pandemic, as the pandemic is expected to have reduced
adherence to regular dental attendance and follow-up
examinations and shifted focus to dental emergencies
only (8, 9). Professional literature shows dental cen-
ters suffered damage during the pandemic due to ne-
glected basic dental services.

In our country, several COVID-19-related stud-
ies were conducted about recommendations and the
impact of the pandemic on the general population’s
health. Our study is the frst to examine the satisfaction
of patients in the public sector, which includes a wide
population, as well as private practice.

This paper aims to examine patient satisfaction
with dental services based on the protection protocol
during the coronavirus pandemic.

MATERIAL AND METHODS

We performed a cross-sectional study of patients
aged 18 years and older attending the Clinic of Den-
tal Medicine and private healthcare facility, Implant
Rendgen centar, in the city of Nis, situated in South-
eastern Serbia. The study was approved by the Ethics
Committee of the Clinic for Dental Medicine in Ni$
under number 14/14-2019 EO.

In 2022, Ni$ had a population of 249 816 inhabi-
tants in an area of 596.71 km2. The study was carried
out from February 1 to February 28, 2023. To adjust
for the COVID-19 pandemic, we categorized visits af-
ter March 6, 2020, when the frst case in Serbia was

reported, as the COVID-19 period. The required in-
formation for the study was collected in face-to-face
interviews with patients carried out by trained inter-
viewers. The questionnaire contained 21 items and
was divided into two parts: the respondents’ sociode-
mographic characteristics and a patient satisfaction
structured questionnaire adapted from previous publi-
cations and developed for this purpose (10, 11).

The patient satisfaction questionnaire consisted of
14 statements regarding various aspects of satisfaction.
Of these statements, eight were close-ended questions,
and six were to be scored on a fve-point Likert scale
to evaluate the patient satisfaction level from strongly
disagree = 1 to strongly agree = 5. Closed-ended ques-
tions related to patient’s familiarity with the protocol
and protection against virus transmission, presence of
fear of infection in dental centers, fear as a motivation
for better oral hygiene, adequate workplace hygiene,
whether dentists had prescribed protective equipment
in place, whether adequate disinfection between pa-
tients was ensured, as well as whether the enhanced
measures should continue to be applied (Table 1).

The study included 128 patients, of whom 66
were from the private sector and 62 were from pub-
lic healthcare, and adequate responses were received
from 120 individuals.

Patients were informed about the goals and pro-
cedures of the research and agreed to participate in the
study. The authors followed the World Medical Asso-
ciation Declaration of Helsinki.

Collected data were statistically analyzed using
SPSS 11.5 for Windows (SPSS Inc., Chicago, IL,
USA). Descriptive statistics were computed for all
variables. Mantel-Haenszel’s chi-square test was used
to compare frequencies of categorical variables be-
tween the two groups. Statistical signifcance was set
at a level of 0.05.

RESULTS

The study included 128 patients, of whom 66
were from the private sector and 62 were from pub-
lic healthcare, and adequate responses were received
from 120 individuals.

The examined sample (n = 120) comprised 56
males (46.5%) and 64 females (53.5%). The average
age of the respondents was 38.92 + 13.08 years (range:
18-58). More than four-ffths of the respondents were
from the city (83.3%), and a smaller number lived
in rural areas (16.7%). The most signifcant number
of respondents had university and college education
(53.3%), followed by secondary education (44.2%),
while as few as 2.5% had only primary education. In
addition, the sample was dominated by employed peo-
ple, namely 93 individuals or 77.5% (Table 2).
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Table 1. Questionnaire of patient satisfaction

1. | Date of birth?
2. | Survey date?
3 Gender?
" | a) Male b) Female
4 Education?
" | a)Primary  b) Secondary  c) College and university
5 Place of living?
" | a)Ruralarea b) City
6 Live in Serbia?
"l aYes b)No
7 Employment status?
" | a) Employed b)) Unemployed c) Retired
8 Avre you familiar with the protocol?
“| a)Yes b)No
9 Chosen physician
" | a) Private sector  b) Public sector
10 How many times did you brush your teeth?
"| a)None b)1-2timesaday c) 3-4 timesa day
1 How many check-ups did you have during the pandemic?
"| a)None b)1-2times c¢)3-4times d)Only in emergencies
Was the mouth disinfected before the intervention?
12.
a)Yes b)No
Was the fear of the virus a motivation for better hygiene behavior?
13.
a)Yes b)No
14 Did the doctors have adequate protection in place?
"l aYes b)No c)Partly
15 Was the work area well disinfected?
"l aYes b)No
16 What was the patient appointment schedule like?
"| a)Poor b)Good c) Excellent
17 Did the patients use protection against the virus?
"l aYes b)No
18 Were you afraid of getting infected in the offce?
"l aYes b)No
19 Did you need emergency dental intervention while you were infected with the virus?
"l aYes b)No
20 Should enhanced protection measures continue to be applied?
"l aYes b)No c)Partly
21 How satisfed are you with dental interventions during the pandemic??

a) Dissatisfed  b) Satisfed  c) Moderately satisfed  d) Very satisfed
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Table 2. Demographic characteristics of respondents
Variable N % statistics
Gender Males 56 46.5 ¥=0.533
Females 64 53.5 daf=1
p =0.465
Education Primary 3 2.5 ¥=52.85
Secondary 53 44.2 df=2
College and university 64 53.3 p = 0.000
Place of living Rural area 20 16.7 ¥ =53.333
City 100 83.3 df=1
p =0.000
Employment status Employed 93 775 108.95
Unemployed 22 18.3 df=2
Retired 5 4.2 p = 0.000
Age 18-24 17 14.2 ¥=8.333
25-34 31 25.8 df=3
35-44 34 28.3 p =0.0396
45+ 38 31.7
Table 3. Satisfaction with services by sociodemographic characteristics
. Satisfed Moderately | Very satisfed L
Variable Category (n, %) satisfed (n, %) (n. %) Statistics
Gender Males 23 (41.1) 20 (35.7) 13(23.2) ¥ (1) =1.165
Females 23 (35.9) 29 (45.3) 12 (18.8) p =0.559
Education* Primary 2 (66.7) 1(33.3) 0 (1) =0.596
Secondary 20 (37.7) 20 (37.7) 13 (24.5) p =0.7422
College and university 24 (37.5) 28 (43.8) 12 (18.8)
Place of living | Rural area 13 (65.0) 3 (15.0) 4 (20.0) w(1) = 8.383
City 33 (33.0) 46 (46.0) 21 (21.0) p =0.0151
Employment Employed 36 (38.7) 40 (43.0) 17 (18.3) v(2) =2.3871
status Unemployed 8 (36.4) 8 (36.4) 6 (27.3) p =0.665
Retired 2 (40.0) 1 (20.0) 2 (40.0)
Age 15-24 9 (52.9) 6 (35.3) 2(11.8) ¥(3) =5.771
25-34 8 (25.8) 13 (41.9) 10 (32.3) P =0.449
35-44 14 (41.2) 15 (44.1) 5(14.7)
45+ 15 (39.5) 15 (39.5) 8 (21.1)

The results referring to the respondents’ answers
and the differences in distribution among them are giv-
en in Table 3.

Gender, age, education, and employment status
did not affect respondents’ satisfaction with the dental
services provided. The only sociodemographic char-
acteristic by which the respondents differed statis-
tically signifcantly in terms of satisfaction with the
services provided is the place of living. Respondents
living in rural areas were more often “satisfed” (the
lowest registered degree of satisfaction) - 65%. At the
same time, they were less often “moderately satis-
fed,” 15%, compared to 46% of respondents living in

the city. In the “very satisfed” category (the highest
degree of satisfaction), the responses of respondents
from rural areas did not differ from those of respon-
dents from the city.

Patient responses to questionnaire questions af-
fecting satisfaction are shown in Table 4

With regard to satisfaction with the dental services
provided in the private and public sectors, there are no
dissatisfed patients. Satisfed patients are almost equal
in number, with the only difference being that there are
more very satisfed patients in the private sector and
more moderately satisfed patients in the public sector
(Figure 1).
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Table 4. Patient satisfaction structured questionnaire

Question Questions and answers Number
number of answers: (%)
1. Are you familiar with the protocol?
Yes 118 (98)
No 2 (2)
2. Was the fear of the virus a motivation for better hygiene behavior?
Yes 33 (27.5)
No 87 (72.5)
3. Did the doctors have adequate protection in place?
Yes 118 (98.3)
Partly 2 (1.7
4. Was the work area well disinfected?
Yes 119 (99.2)
No 1 (0.8)
5. Did the patients use protection against the virus?
Yes 111 (92.5)
No 9 (7.5)
6. Was the mouth disinfected before the intervention?
Yes 78 (65)
No 42 (35)
7. Were you afraid of getting infected in the offce?
Yes 29 (24.2)
No 91 (75.8)
8. What was the patient appointment schedule like?
Poor 2 (17
Good 73 (60.8)
Excellent 45 (37.5)
9. How many check-ups did you have during the pandemic?
None 25 (20.8)
1-2 times 60 (50)
3-4 times 17 (14.2)
Only in emergencies 18 (15)
10. Should enhanced protection measures continue to be applied?
Yes 44 (36.7)
No 28 (23.3)
Partly 48  (40)
11. Chosen physician
Private sector 60 (50)
Public sector 60 (50)
12. How many times did you brush your teeth?
b) 1-2 times a day 116 (96)
c) 3-4 times a day 4 (4
13. Did you need emergency dental intervention while you were infected with the
virus?
a) yes 10 (10)
b) no 110 (90)
14. How satisfed are you with dental interventions during the pandemic??
b) satisfed 46 (38.3)
¢) moderately satisfed 49 (40.8)
d) very satisfed 25 (20.8)
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Bar Chart

Chosen physician

B Private sector
@ Public sector

Count

satisfied moderately satisfied very satisfied

Figure 1. Distribution of satisfaction
in the private and public sectors

DISCUSSION

The oral cavity has diverse microbiota harboring
numerous species of bacteria participating in the pro-
tection of systemic health. It is also the initial part of
two systems - digestive and respiratory - and thus the
entrance for pathogenic microorganisms (11).

Complications of untreated tooth and periodontal
diseases may disrupt the entire body’s immune system
and cause serious diseases (12). During the coronavirus
pandemic, the fear of infection increased awareness of
and concern about the health status of the entire popu-
lation. The imperative was to improve the disinfection
and hygiene of the workspace, ensure better protection
of dentists, and reduce waiting room crowding, which
minimized the possibility of virus spread (13).

A large number of studies have been carried out by
surveying dentists around the world since all countries
were affected by the pandemic (COVID-19 virus). In
contrast, very few studies examined patients’ satisfac-
tion with services and knowledge of virus transmission
and protection. Compliance with protocols by dentists
results in higher patient satisfaction with services (14).

Factors affecting patient dissatisfaction include
medical staff qualifcations, work organization, and
workplace cleanliness, especially during a pandemic.
Patients’ concerns about their health, especially among
the elderly population, demand high-quality and im-
peccable dental services (15, 16).

In our country, communication with the population
about virus transmission and protection protocols was
mainly done through the public information system.

Nair et al. (16) report in their study that 98% of
respondents had knowledge of the virus protection
protocol. Their research result fully correlates with re-
sults in our research, where also 98% of respondents
were familiar and only 2% were partially familiar with

the protection protocols. The high level of knowledge
shows that the pandemic-related advice and measures
issued by the World Health Organization and conveyed
through the media contributed to good knowledge of
infection control and spread.

In his study, SAAD A. (5) reports that of the total
respondents, 55.3% had higher education and also a
high satisfaction level (73.4%). In terms of education,
the highest percentage of respondents in our study
(53.3%) had higher education, of which 43.7% were
moderately satisfed, 37.5% were satisfed, and 18.8%
were very satisfed with the services. Of the 44.2%
with secondary education, the number of satisfed and
moderately satisfed respondents was equal (37.7%),
while 24.5% were very satisfed. Only 2.5% of respon-
dents had primary education, of which 66.7% were
satisfed, and 33.3% were moderately satisfed. These
results indicate that higher education may infuence a
higher degree of patient satisfaction.

In the study by Paravie and Osmani conducted in
Iran, 65% of respondents were familiar with the protocol,
and 43.5% and 47.1% of respondents with primary edu-
cation and from urban areas, respectively, were satisfed
with the services. The overall frequency of satisfaction
was 39.3% high level, 45.2% medium level, and 15.2%
low level of satisfaction (9). Compared to this study, a
smaller percentage of respondents were familiar with
the protocol, hence the lower percentage of high-level
satisfaction. Also, in our study, there were more respon-
dents from the city (83.3%), 33% of whom were satis-
Ted, 46% were moderately satisfed, and 21% were very
satisted with the services provided, while there were no
dissatisted respondents. Respondents from rural areas
reported a lower degree of satisfaction than those from
the city, which result is also a consequence of less fre-
quent visits to the dentist. The general conclusion is that
respondents from rural areas were less satisfed with the
services provided than respondents from the city. They
were not dissatisfed, but their level of satisfaction was
somewhat lower than that of respondents from the city.

Wardani et al. (13) report in their study that 64%
of patients visited a dentist during the COVID-19 pan-
demic 1-2 times a year. The results are similar to our
study, where 60% of patients visited dental offces 1-2
times a year.

N. Gutierrez-Marin notes in her study that 74.7%
of respondents were very satisfed and only 0.4% were
dissatisfed, which is the result most similar to that
of our study. The only difference is that in this study,
there were no dissatisfed patients (17).

N. Sandy et al. report that 60.1% of patients had
a high level of satisfaction, 20.08% had a moderate
level of satisfaction, and 19.32% had a low level of
satisfaction (18).
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Most studies that have investigated patient satis-
faction report that patients are generally satisfed with
services. The frst thing they notice during a visit is
the appearance of offces, cleanliness, tidiness, and
organization of patient appointments, giving the im-
pression that the services will also be at a high level.
The kindness and empathy of dentists and staff are es-
sential, as in this way, patients’ fear is overcome, and
their trust is gained, contributing to a higher degree of
satisfaction. A lower degree of satisfaction reported in
studies can only further motivate dentists to improve
their workspace and the quality of services and, there-
fore, achieve higher patient satisfaction.

CONCLUSION

Patients treated during the COVID-19 pandemic
in the dental health care system in Ni§, Serbia, were
very satisfed with their treatments. A good knowledge
of patient protection protocols for the COVID-19 virus
raises awareness among dentists and patients to take
better care of their own and others’ health. The study
revealed good knowledge of preventive measures;
however, patient awareness of the risk of contracting

Sazetak

other viral infections should be increased to help con-
trol transmission in dental institutions.
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ZADOVOLJSTVO PACIJENATA STOMATOLOSKOM ZDRAVSTVENOM
ZASTITOM TOKOM IZBIJANJAVIRUSA COVID-19 U SRBIJI

Stoiljkovi¢ Ivana,! Nikoli¢ Maja,* 2 Miti¢ Vladimir,* 2 Sljivi¢ Katarina®

tUnivezitet u NiSu, Medicinski fakultet, NiS, Srbija
Z|nstitut za javno zdravlje Ni§, Srbija
$Klinika za dentalnu medicinu Ni§, Odeljenje za ortopediju vilica, Ni$, Srbija

Uvod: Virus Covid-19 spada u grupu respiratornih
virusa. Stomatolozi zbog prirode posla su u vecem ri-
ziku od zarazavanja novim korona virusom tokom sto-
matoloSkih intervencija. Poznavanje puta prenoSenja
virusa od velikog je znaCaja u prevenciji i suzbijanju
razvoja infekcije. Strah pacijenata od zaraZavanja to-
kom pandemije korona virusa bio je veliki i zbog toga
su odlagane posete stomatologu zbog standardnih sto-
matoloSkih usluga ve¢ su se pacijenti javljali samo zbog
hitnih stanja. PoStovanje mera zastite direktno je uticalo
na zadovoljstvo pacijenata stomatoloskim uslugama.

Cilj ovog rada je bio ispitivanje zadovoljstva pa-
cijenata stomatoloSkim uslugama tokom pandemije
korona virusa.

Materijali i metode:Studija je dizajnirana kao
studija preseka uz upotrebu epidemioloskog upitnika.
Ukupno je anketirano 120 pacijenata, 60 iz privatne
prakse i 60 iz drZzavnog sektora. Upitnik je bio anoni-
mnog karaktera i sadrzao je pitanja sociodemografskog

tipa i pitanja vezana za poznavanje protokola i ocenu
zadovoljstva stomatoloSkim uslugama. Podaci su obra-
deni u programu SPSS 11.5.

Rezulati: Od 120 ispitanika prosecne starosti
38,92 + 13,08 godina, 98% je bilo upoznato sa pro-
tokolom zastite od korona virusa. Nezadovoljnih nije
bilo ni u privatnoj praksi ni u javnom sektoru, jedina
razlika je u stepenu zadovoljstva. U privatnoj praksi
je viSe bilo veoma zadovoljnih kao najvisi nivo za-
dovoljstva, dok je u javhom sektoru bilo vise veoma
zadovoljnih.

Zakljucak: Dobro poznavanje protokola zastite
i spreCavanja Sirenja virusa podiZe svest kod stoma-
tologa i pacijenata. PoStovanjem mera od strane sto-
matologa i pacijenata zarazavanje virusom svedeno je
na minimum, a samim tim je zadovoljstvo pacijenata
stomatoloskim uslugama na visem nivou.

Kljuéne reci: Covid-19, zadovoljstvo pacijenata,
stomatologija.
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COULD WEARING FACE MASKS DURING THE PANDEMIC
HAVE CREATED AN ENVIRONMENT FOR DEMODEX MITES?

Doner Aktas Nurhan

Izmir Katip Celebi University Ataturk Training and Research Hospital, Dermatology Clinic, 1zmir, Turkey
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Abstract: Background: During the COVID-19
pandemic, wearing face masks became mandatory in
our country to prevent the spread of the virus, as in
many other countries.

Objective: The study aimed to examine whether
wearing face masks during the pandemic created a mi-
croenvironment for Demodex mites.

Materials and Methods: The study included three
groups: (i) those who wore N95/FFP2 masks, (ii) those
who wore a 3-ply surgical mask, and (iii) a control group
(who rarely wore masks). The age, gender, occupation,
smoking status, alcohol consumption, past medical his-
tory, and face-washing habits were questioned, and der-
matological examination was performed. The presence
of Demodex mites was detected by the standard super-
Tcial skin biopsy (SSSB) from three regions of the face.

Results: Sociodemographic characteristics and
the Tndings of dermatological examination of the three
groups were similar (p > 0.05). There was no signifcant
difference across the groups concerning the presence
of Demodex mites in corresponding regions (the right
cheek, nose, forehead) and corresponding numbers of
Demodex mites (> 5 D/cm?; the total number of Demo-
dex mites in each region; presence of Demodex mites
in any area on the face, number of Demodex mites in
any region > 5 D/cm?on the face, the total number of
Demodex mites found on the face, and the presence of
Demodex mites in the areas under the mask (the nose
and the right cheek together) (p > 0.05).

Conclusion: We can conclude that wearing masks
by healthy adults with no known skin diseases during
the pandemic does not create a proper microenviron-
ment for the lives of Demodex mites.

Keywords: COVID-19, Demodex mites, mask.

INTRODUCTION

COVID-19 has profoundly impacted the world,
leading to millions of deaths and causing sequelae

Prihvacen/Accepted 27. 05. 2024.

Published online frst: 24. 06. 2024.

in various organs, particularly the lungs (1). To pre-
vent the spread of the infection, which was declared
a pandemic, wearing surgical masks was recommend-
ed and subsequently mandated in many countries (2).
During the pandemic, N95/FFP2 and 3-ply surgical
masks were among the most commonly worn types,
with healthcare professionals, especially those treat-
ing COVID-19 patients, frequently using N95/FFP2
masks during work hours (3). These masks, especially
N95/FFP2, provide a tighter Tt to the face compared to
three-ply surgical masks.

Various skin conditions like seborrheic dermati-
tis, acne vulgaris, acne rosacea, and contact dermatitis
have been reported to worsen due to mask-wearing
during the pandemic (3, 4). Demodex mites have also
been implicated in exacerbating certain skin condi-
tions post-mask-wearing (4, 5).

Demodex follicularum and Demodex brevis are
the main species residing in seborrheic areas such as
the chin, cheeks, nose root, and forehead, and they can
be found in healthy individuals, contributing to some
skin diseases (5). These mites feed on sebum and ep-
ithelial contents, with Demodex folliculorum located
in the follicular infundibulum and Demodex brevis re-
siding in the sebaceous duct and meibomian glands (5,
6). Factors like humidity, temperature, and acidic pH
are favorable environments for these mites, and their
presence increases signifcantly with age (7-10).

The presence of a single mite is considered De-
modex positive, and having more than fve parasites
in an area of 1 cm? is considered suffcient to cause
disease, although not all individuals with this parasite
count develop symptoms (5, 11). Demodex mites are
associated with the etiology of common skin diseases
such as rosacea and seborrheic dermatitis (5).

Considering reports of an increase in demodex-re-
lated dermatoses due to mask-wearing, this study aims
to investigate whether wearing masks by healthy in-



156

Doner Aktas Nurhan

dividuals during the COVID-19 pandemic created an
environment conducive to Demodex mites, compared
with a control group.

MATERIAL AND METHODS

The study was conducted on March 15, 2021, and
data collection was completed within 6 months. Par-
ticipants were randomized after stratifcation by age
using a simple randomization table. Exclusion criteria
included having dermatosis (such as acne, acne ro-
sacea, seborrheic dermatitis) or other dermatological
diseases associated with Demodex mites, receiving
or having received treatment for Demodex-associated
dermatosis (topical and/or systemic), using face wash
gel or cologne that prevents the life of Demodex mites,
using cosmetic cream with pore-clogging features, ap-
plying disinfectant, being obese (BMI > 30), regularly
consuming alcohol, receiving oral therapy that sup-
presses the immune system, or using creams that may
affect the immune system when applied topically on
the face, as well as developing any skin complaints
with wearing masks.

Participants were categorized into three groups: (1)
those who wore N95/FFP2 masks during all working
hours except for less than 1 hour; (11) those who wore a
3-ply surgical mask during all working hours except for
less than 1 hour; and (111) people who wore a 3-ply sur-
gical mask for less than 3 days a week, less than 2 hours
a day, spending most of the time at home during the
day, or those who worked alone all day in their rooms
and wore a 3-ply surgical mask for less than 1 hour
during the day as required. The third group represented
the control group, consisting of individuals who pre-
sented to the hospital during the study period (as there
were no individuals without masks during the day).

The sample size was calculated to be at least 48
people for each group, with a test power of approx-
imately 80,151%. The study received approval from
the Clinical Research Ethics Committee of Katip
Celebi University (approval number: 027, March 11,
2021) and was conducted following the principles of
the Declaration of Helsinki. Participants provided in-
formed consent before inclusion.

Sociodemographic characteristics including age,
gender, and occupation, tobacco and alcohol use, past
medical history, and face-washing habits were evaluat-
ed. Dermatological examination results, including skin
type (oily or dry-normal) and Fitzpatrick skin typing,
were also analyzed.

In order to detect the presence of Demodex mites,
the standard superfcial skin biopsy (SSSB) was per-
formed onthe face. Dry sterile gauze was used to
wipe the face after dropping cyanoacrylate, marking

a 1 cm? area on the slide wiped with dry sterile gauze
from three areas of the face: the right cheek, nose, and
mid-forehead. After leaving the slide for 60 seconds
and slowly removing it from the face, immersion oil
was dripped onto the slide

The slide was covered with a coverslip, and De-
modex mites were counted frst under the light micro-
scope at x10 and then x20 magnifcation (Demodex
folliculorum and brevis were not differentiated). This
process was repeated for each region. The presence
of Demodex mites in each region and their number, if
any, were recorded on the inquiry form.

SPSS 17.0 program was used for data analysis.
Frequency and percentage values were determined
for discontinuous variables, while mean and standard
deviation values were calculated for continuous vari-
ables. Statistical analysis included the following tests:
One-sample Kolmogorov-Smirnov test, Chi-Square
test, Fisher’s Exact Test and Kruskal-Wallis Test.

RESULTS

The study included a total of 144 people who met
the inclusion criteria, with 48 people in each group.
Table 1 shows the distribution of the sociodemograph-
ic characteristics of the participants and the compari-
son of these characteristics, including smoking status,
alcohol use, past medical history, facial washing habits
(only water, water and soap, non-specifc face wash),
fndings of dermatological examination, skin type
(oily or dry-normal skin), and data on the distribution
of Fitzpatrick skin type, along with comparisons of
these data.

Table 2 presents data and comparisons catego-
rized according to the presence and number of De-
modex mites obtained from the right cheek, nose, and
forehead regions of the participants using the SSSD
technique. It also includes the results of SSSD regard-
ing whether the number of Demodex mites was 5 > D/
cm?.

DISCUSSION

During the pandemic, wearing masks became
mandatory in many countries, including our own,
from August 9, 2020, to April 22, 2022, with rec-
ommendations for their use in closed working areas,
public transportation, and entertainment venues (1, 2).
Healthcare workers in COVID-19 departments, those
in close contact with suspected cases, mostly wore
FFP2/N95 masks for better protection, while others,
including patients, primarily used single 3-ply surgical
masks (4, 12). Studies indicate that mask use may lead
to the occurrence or worsening of various facial con-
ditions (12-16), including acne vulgaris, perioral der-
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Table 1. Distribution of the sociodemographic characteristics of the participants

N95\FFP2 mask Surgfgf’gask Controls 5
0, 0)
N (%) N (%) N (%)

Mean age (SD)* 36.50 (8.91) 38.65 (7.81) 35.04 (9.59) 0.19
Gender
Female 33 (68.8) 33 (68.8) 33 (68.8) 1.00
Male 15 (31.2) 15 (31.2) 15 (31.2) '
Total 48 (100) 48 (100) 48 (100)
Occupational groupt
Health worker (doctor, nurse, staff) 48(100) 48(100) 15 (31.5)
Housewife 0 (0) 0 (0) 24 (50) 0,00
Other 0( 0 (0) 9 (18.75)
Total 48(100) 48(100) 48(100)
Smoking
Yes 33 (61.8) 30 (62.5) 36 (75.0) 051
No 15 (31.3) 18 (37.5) 12 (25.0) '
Total 48 (100) 48 (100) 48 (100)
Alcohol consumption
Yes (social drinker) 29 (60.4) 37 (77.1) 36 (75.0) 014
No 19 (39.6) 11 (22.9) 12 (25.0) '
Total 48 (100) 48 (100) 48 (100)
Face washing habit
Water only 17 (35.4) 19 (36.6) 15 (31.3)
Water and soap 24 (50) 24 (50.0) 27 (56.3) 0.90
Non-specifc '
Face-wash product 7(14.6) 5(10.4) 6 (12.5)
Total 48 (100) 48 (100) 48 (100)
The number of face washes per day
Once 30 (62.8) 25 (52.1) 24 (50)
Twice 13 (27.1) 14 (29.2) 15 (31.3) 0.66
Three times and more 5(10.4) 9 (18.8) 9 (18.8)
Total 48 (100) 48 (100) 48 (100)
Skin characteristic
Normal-Dry 17 35.4) 26 (54.2) 25 (52.1) 0.20
Oily 31 (64.6) 22 (45.8) 23 (47.9) '
Total 48 (100) 48 (100) 48 (100)
Fitzpatrick
Skin Type
Type 2 16 (33.3) 24 50.0) 23 (47.9) 0.15
Type 3 32 (66.7) 24 (50.0) 25 (52.1)
Total 48 (100) 48 (100) 48 (100)

Participants had no past medical history.

* Age was evaluated with the one-sample Kolmogorov-Smirnov test (p < 0.05); since it was not consistent with the normal distri-
bution, the Kruskal-Wallis test was used for analysis.

t Fisher’s Exact Test used.

The Chi-square test was used for other analyses in the table.
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Table 2. Datas and analysis related to demodex mites by groups

N95\FFP2 mask surgfa;r :r):ask Controls .
N (%) N (%) N (%)
1 2 3 4 5
The presence of Demodex mites
The right cheek
No 30 (62.5) 25 (52.1) 29 (60,4) 0.54
Yes 18 (37.5) 23 (47.9) 19 (39.6)
The nose
No 40 (83.3) 34 (70.8) 38 (79.2) 0.32
Yes 8 (16.7) 14 (29.2) 10 (20.8)
The forehead
No 38 (79.2) 35 (72.9) 33 (68.8) 0.50
Yes 10 (20.8) 13 (27.1) 15 (31.3)
The number of Demodex mites5>D/cm?
The right cheek
No 39 (81.3) 36 (75.0) 41 (85.4) 0.09
Yes 9(18.8) 12 (25.0) 7 (%4.6)
The Nose*
No 47 (97.9) 45 (93,8) 47 (97,9) 0.67
Yes 1(2.1) 3(6.3) 1(2.2)
The Forehead*
No 46 (95.8) 45 (93.8) 45 (93.8) 0.93
Yes 3(6.3) 3(6.3)
The number of Demodex mites
Mean (SD)t
The right cheek 2.33(4.06) 3.53(5.06) 1.92 (3.56) 0.29
The Nose 0,52 (1,36) 0,98 (2,46) 0,56 (1,64) 0.34
The Forehead 0.85 (2.34) 1.23 (3.52) 1.08 (3.52) 0.57
The presence of Demodex mites on any
part of the face
(right cheek, nose, forehead)
No 29 (60.4) 24 (50.0) 25 (52.1) 0.55
Yes 19 (39.6) 24 (50.0) 23 (47.9)
The presence of Demodex mites on any
part of the face (the right cheek, nose,
forehead) 5 > D/cm?
No 37 (77.1) 31 (64.6) 40 (83.3) 0.90
Yes 11 (22.9) 17 (35.5) 8 (16.7)
The total number of Demodex mites on
areas of the face
(the right cheek, nose, forehead)
Mean (SD)* 3.71 (5.76) 5.71 (8.64) 3.54 (6.87) 0.48
The presence of Demodex mites under
the mask on any part of the face
(the right cheek, nose)
No 29 (60.4) 25 (52.1) 28 (58.3) 0.69
Yes 19 (9.6) 23 (47.9) 20 (41.7)
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1 3 4 5
The presence of Demodex mites under
the mask on any part of the face
(the right cheek, nose) 5 > D/cm?
No 38 (79.2) 32 (66.7) 40 (83.3) 0.13
Yes 10 (20.8) 16 (33.3) 8 (16.7)
The number of Demodex mites on areas
under the mask
(the right cheek, nose) mean (SD)t 2.85 (4.66) 4.47 (6.2) 2.45 (4.73) 0.46

*Fisher’s Exact Test used

t The number of Demodex mites in each region of the face, and the total number of Demodex mites on the face, and the number of
Demodex mites in the areas under the mask (right cheek and nose) were not consistent with the normal distribution when evaluated
with the One-Sample Kolmogorov-Smirnov test (p < 0.05). The Kruskal-Wallis test was used to analyze these data. The chi-square

test was used for other analyses in the Table.

matitis, and acne rosacea, which are associated with
Demodex mites (5, 15, 16). Some dermatoses exacer-
bated by mask use have been linked to Demodex mites
(17, 18).

Demodex mites preferentially lay their eggs in the
deep parts of hair follicles or sebaceous glands and are
more commonly found in oily skin, feeding on sebum.
They thrive in moist, warm, and acidic environments
(5-8). Implicated in various skin conditions such as
rosacea, non-specifc facial dermatitis, androgenetic
alopecia, Demodex mites are associated with factors
like age, genetics, immunosuppression, increased se-
bum production, UV exposure, and hygiene habits (5,
7, 9). Although they can live on human skin without
symptoms, an increase in their numbers may lead to
infammation, although density alone may not be the
sole factor (5, 11).

The standard superfcial skin biopsy (SSSB) is a
common diagnostic method used to detect Demodex
mites in clinical settings (5, 10, 11). In our study, SSSB
was used to detect Demodex mites. No signifcant differ-
ences were found among the three groups regarding so-
ciodemographic characteristics, skin type, gender, smok-
ing, alcohol use, face washing habits, or skin condition
(Table 1), indicating similarity between the groups.

During the pandemic, various skin conditions as-
sociated with mask use have been reported, including
perioral dermatitis, acne vulgaris, rosacea, eczema,
contact dermatitis, and seborrheic dermatitis (13-16).
The term “maskne” has even been coined to describe
these conditions related to mask-wearing during
Covid-19. Factors such as changes in skin microbiota,
duration of mask-wearing, textile properties, friction,
and occlusion have been implicated (19). Textile dyes
and formaldehyde found in masks may also contribute
to dermatoses (4, 19, 20).

Some studies have suggested an increase in De-
modex mites associated with mask use (9, 20, 21). For

instance, patients with acne have reported worsening
of lesions with mask use, possibly due to an increase in
Demodex mites along with other microorganisms (15,
16, 19). A prospective study investigating mask use and
seasonal changes in individuals with rosacea and simi-
lar diseases found an association between these condi-
tions, Demodex mites, and seasonal temperature (17).

Because Demodex mites thrive in a humid, warm,
and acidic environment with increased sebum produc-
tion, and wearing masks creates such an environment,
our study aimed to investigate whether mask use con-
tributes to the presence of Demodex mites (22). To
our knowledge, no study has compared mask use and
the presence of Demodex mites in healthy individuals
without skin diseases with a control group.

We found no statistical difference across the three
groups regarding the presence of Demodex mites on
the right cheek, nose, and forehead; the number of
Demodex mites exceeding 5 per square centimeter in
these regions; the total number of Demodex mites on
the face; or the presence of Demodex mites under the
mask (Table 2). These fndings suggest that mask use
by healthy individuals without skin diseases does not
create a favorable environment for Demodex mites.

In the context of our study, mask-wearing habits
throughout the day, regardless of duration, might have
infuenced the presence of Demodex mites, potentially
leading to no signifcant difference across the groups.
Our control group consisted of individuals who pre-
dominantly stayed at home, wearing a surgical mask
for less than 3 days a week, less than 2 hours a day or
those who spent their entire day alone in their rooms.
While we didn’t nd any statistically signifcant dif-
ference across the groups, we observed that individ-
uals wearing a single 3-ply surgical mask had propor-
tionally more Demodex mites in almost all analyses
compared to those wearing N95/FFP2 masks and the
control group (Table 2).
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This discrepancy might be attributed to unfavora-
bleconditions created by N95/FFP2 masks for Demo-
dex mites. The tight grip of N95/FFP2 masks creates
a CO2-rich environment, potentially affecting the res-
piration of Demodex mites (21). Additionally, chem-
icals like formaldehyde and textile dyes left on N95/
FFP2 masks were considered harmful to Demodex
mites (4, 19). Makeup materials were also reported to
block pores and prevent Demodex mites from feeding
(9). The tight ft of N95/FFP2 masks might have led
to pore-clogging, further affecting Demodex mites.
Moreover, individuals wearing N95/FFP2 masks were
often healthcare workers in high-risk environments,
using more disinfectants, which could have affected
the life of Demodex mites due to chemical exposure
through evaporation or residual contact.

While a relationship has been established be-
tween the number of Demodex mites and the occur-
rence of dermatosis, recent studies have emphasized
the association between HLA groups and the role of
individual immunological mechanisms in triggering
diseases caused by Demodex mites. Furthermore, it
is well-documented that the parasite reproduces more
easily under conditions of local or systemic immuno-
suppression. The exacerbation of Demodex-related
dermatoses following mask usage may be attributed to
mechanisms infuenced by mask-wearing, particularly
in individuals sensitive to Demodex mites. It’s worth
noting that our study was conducted with healthy
volunteers devoid of any skin disease. However, the
exclusion of individuals with skin complaints during
the period of mask-wearing could have infuenced our
study results.

Sazetak

Limitations

The control group consisted of individuals who pre-
sented to the hospital during the study period, as wearing
a mask was mandatory in our country at that time.

CONCLUSION

In conclusion, wearing masks by healthy adults
without known skin diseases during the pandemic did
not create an environment conducive to Demodex mites.
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DA LI JE NOSENJE ZASTITNIH MASKI TOKOM PANDEMIJE MOGLO STVORITI
OKRUZENJE POGODNO ZA DEMODEX GRINJA?

Doner Aktas Nurhan

Izmir Katip Celebi Univerzitetska bolnica za obuku i istraZivanje Ataturk, Klinika za dermatologiju, I1zmir, Turska

Uvod: Tokom pandemije COVID-19 noSenje zastit-
nih maski postalo je obavezno u naSoj zemlji radi spreCa-
vanja Sirenja virusa, kao i u mnogim drugim zemljama.

Cilj: Cilj studije bio je ispitati da li je noSenje za-
Stitnih maski tokom pandemije stvorilo mikrookruze-
nje pogodno za Demodex grinje.

Materijal i Metode: Studija je ukljucivala tri gru-
pe: (i) osobe koje su nosile N95/FFP2 maske, (ii) osobe
koje su nosile troslojnu hirurSku masku i (iii) kontrolnu
grupu (osobe koje retko nose masku). Ispitivani su se
godine starosti, pol, zanimanje, puSacki status, kon-
zumiranje alkohola, medicinska istorija kao i navike

pranja lica, a obavljena je i dermatoloSka analiza. Pri-
sustvo Demodex grinja otkriveno je standardnom povr-
Sinskom biopsijom koZe (SSSB) sa tri regije lica.
Rezultati: Sociodemografske karakteristike i na-
lazi dermatoloSkog pregleda tri grupe bili su slicni (p >
0,05). Nije bilo znacajne razlike izmedu grupa u vezi sa
prisustvom Demodex grinja na odgovarajucim regija-
ma (desni obraz, nos, Celo) i odgovarajuc¢im brojevima
Demodex grinja (> 5 D/cm2); ukupan broj Demodex
grinja u svakoj regiji; prisustvo Demodex grinja na bilo
kojoj regiji lica, broj Demodex grinja u bilo kojoj regiji
> 5 D/cm2 na licu, ukupan broj Demodex grinja prona-
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denih na licu i prisustvo Demodex grinja na podrucji-
ma ispod maske (nos i desna obraz zajedno) (p > 0,05).

Zakljucak: MoZemo zakljuciti da noSenje maski
od strane zdravih odraslih osoba bez poznatih koznih
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ITEM ANALYSIS OF MULTIPLE-CHOICE QUESTIONS
IN AN UNDERGRADUATE SURGERY COURSE-AN ASSESSMENT
OF AN ASSESSMENT TOOL
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Abstract: Introduction: In the feld of medical
education, multiple-choice questions (MCQs) repre-
sent the most commonly utilized method of assess-
ment. It is necessary to analyze the assessment results
through item analysis to ensure the quality is appro-
priate. This study evaluated the quality of the MCQs
utilized for summative evaluation of the students in the
General Surgery Course conducted in the year 2023-
24, at the College of Medicine (Unaizah), Qassim Uni-
versity, Saudi Arabia.

Methods: Using a number of established param-
eters for item analysis, the study evaluated the mul-
tiple-choice questions for diffculty, discrimination
power, and quality of distractors.

Results: The quality of the questions varied. The
means of the facility index, discrimination index, dis-
criminative effciency, and distractor effciency were,
in order, 76.31%, 0.28, -0.7743, and 32%.

Conclusion: Item analysis is a crucial technique
for evaluating the quality of MCQs. There were mul-
tiple defects in the MCQs used in summative assess-
ments, revealing the scope for further improvement in
future courses. It is important to plan faculty devel-
opment events often to impart knowledge and skills
related to creating MCQs that are valid, reliable, and
of high quality.

Keywords: Assessment, Item analysis, Multi-
ple-choice questions, Facility index, Discriminative
index, Distractor effciency, Non-functional distractor,
Distractor analysis.

INTRODUCTION

Assessment is an essential process used in med-
ical education to evaluate a student’s clinical com-
petency and capacity to meet predetermined learning
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objectives (1). The assessment tools are devised to
enhance students’ comprehension and learning while
enabling them to identify their areas of weakness (2).
From the teachers’ perspective, the assessment out-
comes provide evidence to uphold or alter the educa-
tional objectives and pedagogical approaches (3). To
satisfy various evaluation demands, a wide variety
of assessment methods are available, including mul-
tiple-choice questions (MCQs), the Objective Struc-
tured Clinical Exam (OSCE), short answer questions
(SAQs), modifed essay questions (MEQs), extended
matching questions (EMQs), mini-clinical evaluation
exercises (Mini-CEX), direct observation of procedur-
al skills (DOPS), and viva-voce.

Whether an assessment is being used for for-
mative (diagnosis, feedback, and improvement) or
summative (promotion and certifcation) reasons will
determine which method is best. There are several
recognized attributes of assessment tools, including
affordability, practicality, validity, reliability, and ed-
ucational impact. Regardless of the reason, a single
assessment method cannot evaluate every competency
domain, and hence, a range of assessment methods is
needed, allowing the benefts of one to offset the draw-
backs of another (4).

MCQs are the most widely used assessment
tool in medical education worldwide, and they come
in many types. Type-A MCQ comprises two parts: a
stem that states the question or lead-in; and a set of
alternatives, or potential answers, which include a key,
which is the best response to the question, and sever-
al distractors (three to four), which are reasonable but
incorrect responses. MCQs are supposed to assess all
levels of teaching objectives within Bloom’s taxono-
my of learning, including knowledge recall, compre-
hension, application, analysis, synthesis, and evalua-
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tion. Making an excellent multiple-choice test (MCQ)
can be diffcult and time-consuming. Nevertheless, be-
cause answers to MCQs can be evaluated quickly and
precisely, this approach is usually chosen over other
evaluation tools due to its objectivity and reduction
of human bias (5,6,7). A good-quality MCQ has key
answers distributed throughout the test, thereby min-
imizing placement bias, and the key and distractors
must be similar in length, style, and grammatical form.
To audit the quality of the assessment, the MCQs are
analyzed by a process termed item analysis (8).

The aim of this study is to evaluate the quality of
the multiple-choice questions (MCQs) utilized in the
surgery block during the academic year 2023-24 for
the Year-4 undergraduate medical students at the Col-
lege of Medicine, Qassim University, Saudi Arabia, as
part of their summative assessment.

MATERIAL AND METHODS

A cross-sectional study was conducted at the De-
partment of Surgery, College of Medicine (Unaizah
branch), Qassim University, Saudi Arabia, during the
academic session 2023-24. The college was estab-
lished in 2012 and has adopted a team-based learning
(TBL) curriculum for undergraduate medical training,
leading to the award of an MD degree upon successful
completion. The assessment is based on the curricular
contents related to the intended learning objectives,
and multiple-choice questions (MCQs) are one of the
tools utilized for assessment in the surgery course.

The study analyzed the results of the MCQs used
in the summative assessment of 38 male students in
Year 4 of the medical undergraduate course, conduct-

ed at the end of 8 weeks of teaching. The MCQs were
analyzed for:

i. Their level of diffculty, measured by the facil-
ity index (P),

ii. Power of discrimination, measured by the dis-
crimination index (DI), and

iii. Distractor analysis, measured by distractor ef-
fciency (DE).

There were 50 items, and the time allotted for each
item was 2 minutes (total time: 100 minutes). Each item
was of the one-best type, having a single stem and fve
answer options, one of them being correct and the other
four being “distractors.” The test was conducted paper-
less on a computer, and students were required to log in
through their university-allotted usernames and pass-
words. Every correct response was awarded 1 mark,
and there was neither a mark nor a negative mark for
any blank or incorrect response. Thus, the maximum
and minimum attainable scores for the test were 50 and
0, respectively. The test was criterion-referenced, and
passing standards were expressed in absolute terms,
with a passing score of 60%. For the test, 70% of MC-
Qs were newly constructed, and 30% were taken after
modifcation from the question bank created from the
tests conducted over the previous fve years.

The scores of the students were arranged in de-
scending order, and then the DI was determined using
Kelley’s technique, which takes into account the dif-
ference between the scores achieved by 27% of stu-
dents on the higher side (high achievers) and those of
the 27% on the lower side (low achievers). Calcula-
tions of the values of P and DI were undertaken by the
application of the formulae depicted in Table 1.

Table 1. Formulae for calculation of facility index (P) & discrimination index (DI) of MCQs

Facility Index & Discrimination Index Calculations

Inference

. Less than 30%, the MCQ is very difficult.

Greater than 70%, the MCQ is easy.

30% to 70%, the MCQ lies within an acceptable range.

Inference

: The DI measures the differences obtained in correct responses between
the higher achievers and the lower achievers. The calculated value ranges
between 0 and 1. The higher the DI, the more the test item can discriminate
better between students with higher and lower test scores.

Accordingly, if the value is:

1. 0.19 or less, the MCQ has poor discrimination.

2. Between 0.2 and 0.29, the MCQ has acceptable discrimination.

3. Between 0.3 and 0.4, the MCQ has good discrimination.

4. Greater than or equal to 0.4, the MCQ has excellent discrimination.

Facility
Index (P) = [(H+L) / N] x 100

Discrimination
Index (DI) = 2 x [(H-L) / N]

* N is the sum total of the students in both high and low groups.
* H and L respectively stand for the number of correct responses in the high and low groups.
MCQs that attained a P between 30 - 70 and DI > (.24 were termed ‘ideal’.
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The distractors in the MCQ are measures of its
functioning. When a distractor is chosen by more than
5% of the examinees, it is considered a functioning
distractor (FD), and if chosen by less than 5%, it is
termed a non-functioning distractor (NFD). On the
basis of the number of NFDs in an MCQ, distractor
effciency (DE) ranged from 0 to 100%, as shown in
Table 2.

Table 2. Relationship of Distractor Efficiency (DE)
with the Number of Non-Functional Distractors
(NFDs)

Non-Functional Distractor Effciency
Distractors (NFDs) (DE)
4 0
3 25
2 50
1 75
0 100

RESULTS

The item analysis of the surgery course multi-
ple-choice question (MCQ) exam revealed important
Ttndings regarding the quality of the assessment tool.
There were 50 fve-option MCQs, with a single key
and four distractors in each. Thirty-two students ap-
peared in the examination and attained grades rang-

ing from 16.3 to 50 out of the maximum of 50, with
a mean score of 40.47 + 8.08, as shown in Table 3.
There were only 12 MCQs (24%) with the facility
index (FI) lying in the desired range of 30-70%.
Thirty-fve MCQs had a facility index above 70%,
hence qualifying as easy to solve. The examination
demonstrated an adequate level of discrimination
overall between high- and low-performing students,
as 40 (80%) MCQs had a positive discrimination in-
dex (DI). However, since only 21 (42%) MCQs had
good or excellent discrimination, there is signifcant
scope for improvement.

Tables 4 and 5 show the item analysis of distrac-
tors for MCQs 1-25 and MCQs 26-50 respectively,
while Table 6 displays their overall psychometric
analysis. This analysis pointed towards a defciency
in the design of the distractors, as depicted in the fol-
lowing data:

i. Seventeen (34%) MCQs had 4 non-function-
ing distractors (NFDs) and hence, a distractor effcien-
cy (DE) percentage of 0%.

ii. Twelve (24%) MCQs had 3 NFDs and hence,
a DE percentage of 25%.
iii. Twelve (24%) MCQs had 2 NFDs and hence, a DE
percentage of 50%.

iv. Eight (16%) MCQs had 1 NFD and hence, a
DE percentage of 75%.

v. One (2%) MCQ had no NFD and hence, a DE
percentage of 100 %.

Table 3. Item analysis report

NSuer:]It?ér Parameter Results
1. Exam Median score 42
2. Exam Average Score (Mean) 40.47
3. Standard Error of Measurement 1.4
4. Standard Deviation (SD) 8.08
5. Minimum Score 16.3
6. Maximum Score 50
7. Total Diffculty 76.31%
8. MCQs with Facility Index < 30% 3
9. MCQs with Facility Index > 70% 35
10. MCQs with —ve discrimination
11. MCQs with zero discrimination
12. MCQs with +ve discrimination Index < 0.19 13
13. MCQs with +ve discrimination Index = 0.2-0.29
14. MCQs with +ve discrimination Index = 0.3-0.39
15. MCQs with +ve discrimination Index >=0.4 18
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Table 4. Distractor Analysis (MCQs 1-25)
Serial Key Number and percentage of students selecting the options NFDs
Answer A B C D E
1. C 1(3.13%) 21 (65.63%) | 5 (15.63%) 3 (9.38%) 2 (6.25%) 1
2. D 0 (0.00%) 4 (12.50%) 0 (0.00%) 23 (71.88%) | 5(15.63%) 2
3. B 1(3.13%) 16 (50.00%) | 10 (31.25%) 2 (6.25%) 3 (9.38%) 1
4. B 0 (0.00%) | 32 (100.00%) | 0 (0.00%) 0 (0.00%) 0 (0.00%) 4
5. B 0 (0.00%) 23 (71.88%) | 5(15.63%) 2 (6.25%) 2 (6.25%) 1
6. C 1 (3.13%) 0 (0.00%) 30 (93.75%) 1(3.13%) 0 (0.00%) 4
7. C 7(21.88%) | 15(46.88%) | 10 (31.25%) 0 (0.00%) 0 (0.00%) 2
8. A 31 (96.88%) 1(3.13%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 4
9. A 29 (90.63%) 1(3.13%) 1(3.13%) 1(3.13%) 0 (0.00%) 4
10. E 2 (6.25%) 0 (0.00%) 0 (0.00%) 0 (0.00%) 30 (93.75%) 3
11. C 3 (9.38%) 2 (6.25%) 24 (75.00%) 3 (9.38%) 0 (0.00%) 1
12. B 0 (0.00%) | 32 (100.00%) | 0 (0.00%) 0 (0.00%) 0 (0.00%) 4
13. B 0 (0.00%) 30 (93.75%) 0 (0.00%) 1(3.13%) 1(3.13%) 4
14. D 2 (6.25%) 0 (0.00%) 1(3.13%) 29 (90.63%) 0 (0.00%) 3
15. B 0 (0.00%) 30 (93.75%) 0 (0.00%) 0 (0.00%) 2 (6.25%) 3
16. A 0 (0.00%) 0 (0.00%) 1 (3.13%) 0 (0.00%) 31 (96.88%) 4
17. B 0 (0.00%) 29 (90.63%) 3(9.38%) 0 (0.00%) 0 (0.00%) 3
18. E 10 (31.25%) 0 (0.00%) 2 (6.25%) 5(15.63%) | 15 (46.88%) 1
19. D 0 (0.00%) 0 (0.00%) 0 (0.00%) 31 (96.88%) 1(3.13%) 4
20. E 2 (6.25%) 3 (9.38%) 0 (0.00%) 0 (0.00%) 27 (84.38%) 2
21. A 25 (78.13%) 2 (6.25%) 1(3.13%) 4 (12.50%) 0 (0.00%) 2
22. A 31 (96.88%) 0 (0.00%) 1(3.13%) 0 (0.00%) 0 (0.00%) 4
23. D 5 (15.63%) 0 (0.00%) 0 (0.00%) 27 (84.38%) 0 (0.00%) 3
24. D 0 (0.00%) 1(3.13%) 1(3.13%) 22 (68.75%) | 8(25.00%) 3
25. C 8 (25.00%) 0 (0.00%) 22 (68.75%) 0 (0.00%) 2 (6.25%) 2
Table 5. Distractors analysis (MCQs 26-50)
Serial Key Number and percentage of students selecting the options NEDs
Answer A B C D E
26. E 0 (0.00%) 0 (0.00%) 0 (0.00%) 0 (0.00%) | 32 (100.00%) 4
27. B 2 (6.25%) 1(3.13%) 20 (62.50%) | 8 (25.00%) 1(3.13%) 2
28. B 30 (93.75%) 0 (0.00%) 0 (0.00%) 2 (6.25%) 0 (0.00%) 3
29. D 0 (0.00%) 13 (40.63%) 0 (0.00%) 17 (53.13%) 2 (6.25%) 2
30. B 1(3.13%) 30 (93.75%) 0 (0.00%) 0 (0.00%) 1(3.13%) 4
31 B 5(15.63%) | 25(78.13%) 2 (6.25%) 0 (0.00%) 0 (0.00%) 2
32. B 2 (6.25%) 22 (68.75%) 2 (6.25%) 5 (15.63%) 1 (3.13%) 1
33. D 11 (34.38%) 1(3.13%) 1(3.13%) 19 (59.38%) 0 (0.00%) 3
34. B 0 (0.00%) 31 (96.88%) 1(3.13%) 0 (0.00%) 0 (0.00%) 4
35. E 0 (0.00%) 2 (6.25%) 1(3.13%) 1(3.13%) 28 (87.50%) 3
36. B 14 (43.75%) | 10 (31.25%) 3 (9.38%) 3 (9.38%) 2 (6.25%) 0
37. A 29 (90.63%) 0 (0.00%) 1 (3.13%) 2 (6.25%) 0 (0.00%) 3
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38. D | 22(68.75%) | 2(6.25%) | 0(0.00%) | 8(25.00%) | 0 (0.00%) 2
39. C 1 (3.13%) 0(0.00%) | 31(96.88%) | 0 (0.00%) 0 (0.00%) 4
40. A 13 (40.63%) | 0 (0.00%) 0(0.00%) | 17 (53.13%) | 2 (6.25%) 2
41. c 0 (0.00%) 1(3.13%) | 31(96.88%) | 0 (0.00%) 0 (0.00%) 4
42, C 0 (0.00%) 0(0.00%) | 28(87.50%) | 2 (6.25%) 2 (6.25%) 2
43, D 2 (6.25%) 3(9.38%) | 4(12.50%) | 23(71.88%) | 0 (0.00%) 1
4. c 0 (0.00%) 1(3.13%) | 23(71.88%) | 5(15.63%) | 3 (9.38%) 2
45. B 0(0.00%) | 30(93.75%) | 0 (0.00%) 1 (3.13%) 1 (3.13%) 4
46. c 1(3.13%) | 5(15.63%) | 26(81.25%) | 0 (0.00%) 0 (0.00%) 3
47. c 2 (6.25%) 2(6.25%) | 24 (75.00%) | 3 (9.38%) 1(3.13%) 1
48. D 1 (3.13%) 3 (9.38%) 0(0.00%) | 28(87.50%) | 0 (0.00%) 3
49. D 0 (0.00%) 1 (3.13%) 0(0.00%) | 30(93.75%) | 1(3.13%) 4
50. D 0 (0.00%) 0 (0.00%) 0(0.00%) | 32 (100.00%) | 0 (0.00%) 4
Table 6. Psychometric Analysis of Multiple-Choice Questions
Serial | Facility Dr']‘c;::)mn" D:?:tril\zl- Distractor | Serial | Facility D:]S;::)mn" D:]s;:trilvrzl- Distractor
Number Index Index Effciency Efficiency | Number | Index Index Effciency Efficiency
1 15.63% 0.17 33.33% 5% 26 100.00% 0% 0% 0%
2 71.88% 0.39 48.39% 50% 27 62.50% 0.19 22.94% 50%
3 50.00% 0.17 2.16% 75% 28 0.00% 0% 0% 25%
4 100.00% 0% 0% 0% 29 53.13% 0.54 68.83% 50%
5 71.88% 0.67 83.85% 5% 30 93.75% 0.22 37.10% 0%
6 93.75% 0.78 13.51% 0% 31 78.13% 0.48 61.15% 50%
7 31.25% -0.04 -5.68% 50% 32 68.75% 0.23 28.02% 5%
8 96.88% -0.09 -17.371% 0% 33 59.38% 0.56 69.26% 25%
9 90.63% 0.52 79.26% 0% 34 96.88% 0.04 7.34% 50%
10 93.75% -0.01 -2.21% 25% 35 87.50% 0.34 48.94% 25%
1 75.00% 0.28 34.14% 5% 36 31.25% 0.15 21.09% 50%
12 100.00% 0% 0% 0% 37 90.63% 0.19 28.06% 25%
13 93.75% 0.55 95.91% 0% 38 68.75% 0.20 25.40% 50%
14 90.63% 0.52 79.26% 25% 39 96.88% -0.06 -11.20% 0%
15 93.75% 0.55 95.91% 25% 40 53.13% 0.59 75.89% 50%
16 96.88% -0.06 -11.20% 0% 41 96.88% 0.04 7.34% 0%
17 90.63% 0.52 81.68% 25% 42 87.50% 0.57 84.66% 50%
18 46.88% 0.15 20.22% 75% 43 71.88% 0.11 13.76% 5%
19 96.88% 0.04 7.34% 0% 44 71.88% 0.45 56.41% 50%
20 84.38% 0.45 61.34% 50% 45 93.75% 0.48 83.63% 0%
21 78.13% 0.47 59.38% 50% 46 81.25% 0.30 38.96% 25%
22 96.88% 0.49 100.00% 0% 47 9.38% 0.19 44.99% 5%
23 84.38% 0.26 34.82% 25% 48 87.50% 0.63 92.33% 25%
24 68.75% 0.13 15.79% 25% 49 93.75% 0.29 50.90% 0%
25 68.75% 0.19 23.18% 50% 50 100.00% 0% 0% 0%

Mean Values: Facility Index 76.31%; Discrimination Index 0.28; Discriminative Effciency -0.774; Distractor Effciency 32%.
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DISCUSSION

Assessment is an important component of med-
ical education that, when executed appropriately, in-
dicates whether or not students have achieved the in-
tended learning goals (9). Instructional and curriculum
modifcations are also infuenced by the assessment re-
sults (10). A variety of methods are available to assess
knowledge, but multiple-choice questions (MCQs) are
currently one of the most popular options because of
their ease of use, impartiality, consistency, simplicity
in administration, and capacity to cover a larger range
of subject matter. MCQs can reveal information on
students’ comprehension, knowledge, and analytical
abilities, allowing for the identifcation of both the
strengths and Faws in their grasp of a subject. It has
been shown that, when properly constructed, MCQs
can assess higher-order cognitive domains such as
synthesis and application, in addition to discriminat-
ing between students’ individual abilities (11). On the
other hand, if a test has a greater rate of errors, it tends
to be less reliable and penalizes participants (12). As a
result, it’s critical to have robust distractors, rationally
sound keys, and an effective stem that integrates the
various learning levels and the directive verbs that go
along with them within each learning domain (8).

Even though creating multiple-choice questions
(MCQs) seems easy, it takes a lot of work and time to
design them correctly, especially for faculty members
who have never undergone dedicated training in as-
sessment methodology (13). MCQs present a number
of design challenges, such as confusing stems, multi-
ple correct answers, contentious answers, give-away
keys, poor distractors, and a high likelihood of pre-
dicting the right responses. Nonetheless, item analysis
can offer the relevant data required to raise the caliber
and effcacy of MCQs. As shown in Tables 3-5, our
study identifed a number of weaknesses regarding the
degree of diffculty, the quality of distractions, and dis-
crimination. The number of non-functional distractors
(NFDs) in MCQs was of particular concern. The nega-
tive and zero discrimination index implied, contrary to
expectations, that low-performing students accurately
recognized the MCQ’s key more often than or as fre-
quently as good performers. This could be the result of
an incorrect key, imprecise item phrasing, or possibly
defcient student preparation (13).

To maintain fairness and the integrity of the test,
various actions were initiated as per the academic reg-
ulations to neutralize the impact of defective items
with a negative or zero discrimination index, includ-
ing dropping out or modifcation of the questions. The
shortcomings identifed by item analysis have been
discussed in many other published studies, and a high

percentage of items with writing faws (IWFs) and
non-functional distractors (NFD) have been demon-
strated (7, 14). Chauhan et al. (15) reported 1, 2, 3,
and 4 NFDs with rates of 7.69%, 30.77%, 60.00%,
and 1.54%. The percentage of 0, 1, 2, and 3 NFDs was
65.00%, 25.00%, 10.00%, and 0.00%, respectively, in
Patel’s (16) item analysis, where the MCQs included
only three distractors. Similarly, Mahjabeen et al. (17)
reported the fgures at 25.00%, 46.00%, 25.00%, and
5.00%, respectively. The distractor effectiveness of
the MCQs in this study is 32%, which is signifcantly
lower than the values in the literature. Rao et al. (18),
Gajjar et al. (19), and Patel (16) have achieved val-
ues as high as 90%, 89.6%, and 84.9%, respectively.
In a study by Lama et al. (20), 43.3% of MCQs used
in summative assessment of undergraduate dental stu-
dents had a poor discrimination index (< 0.2), and dis-
tractor effciency was 100 in only 6%. About 37% of
the MCQs were either very diffcult or very easy and
hence inappropriate. The item analysis of MCQs used
in the assessment of ophthalmology block in under-
graduate medical courses found 50% to be defective,
with bad stems or distractors being the prime culprits
(22).

In a recent study by Baste (22), the correlation of
the actual diffculty level of MCQs in the physiology
block of undergraduate medical students as derived by
item analysis was compared with the diffculty level as
perceived by the faculty. It was found that the correla-
tion between the actual and perceived diffculty level
was poor, even though the enrolled faculty in the study
were experienced. It was concluded that mere experi-
ence does not assure the accuracy of the perceived dif-
fculty level and that item analysis needs to be proper-
ly conducted after every MCQ-based assessment. The
study further revealed underutilization of item analy-
sis of MCQs, and the reasons provided by the faculty
included lack of motivation, involvement in diffcult
calculations, staff shortage, and lack of skills.

In a multidisciplinary and integrated curriculum,
designing MCQs consumes a lot of time and is usually
a diffcult undertaking. Hence, there are recommen-
dations about the disposal of MCQs found defective
in item analysis. Bhat and Prasad (21) suggest such
MCQs be analyzed to detect the item writing faws and
then optimized into a viable question. In their study,
16 out of 40 (40%) MCQs were either very easy or
very diffcult on the basis of item analysis, and after
proper edits, 15 MCQs were salvaged for entry into
the question bank.

The study’s fndings concur with the recommen-
dation in the literature (21, 22) that faculty members
should more frequently attend faculty development
programs aimed at improving their ability to construct
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excellent multiple-choice questions and create viable
question banks. Numerous studies have demonstrated
that carefully designed, longitudinal faculty develop-
ment workshops improve the writing abilities of mul-
tiple-choice questions (MCQs) in terms of discrimi-
nating and diffculty indices, as demonstrated by the
cognitive levels of Bloom’s taxonomy, decreased item
writing errors, and increased functioning distractors
(13, 23, 24, 25).

CONCLUSION

Properly constructed multiple-choice questions
(MCQs) are an objective and reliable tool to assess
the learning performance of students. Item analysis is
an important activity that must be properly conducted
after MCQ tests in order to assess the level of diff-
culty and their capacity to distinguish between good
and weak students. The results of this analysis have the
potential to identify the sections of the course material
that require revision or adjustment. Item analysis iden-
tifed an array of weaknesses with our multiple-choice
questions that required rectifcation as per the rules.
Regular faculty development activities are required
so that the MCQ constructors know how to correct-
ly interpret the item-analysis data and, on that basis,
undertake meaningful steps to improve the quality of
questions, thereby achieving the objective of holding
valid, effective, and fair tests. Only the question items
with a good diffculty index, acceptable discrimination

Sazetak

power, and zero non-functional distractors should be
utilized for student promotion and retained in the ques-
tion bank for possible reuse.
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ANALIZA STAVKI PITANJA SAVISESTRUKIM 1ZBOROM NA DODIPLOMSKOM
ISPITU IZ HIRURGIJE - PROCENA ALATA ZA OCENJIVANJE

Al Sulaim Sulaiman Lamees, Salati Ahmad Sajad

Univerzitet Qassim, Medicinski fakultet, Katedra za hirurgiju, Unaizah, Kraljevina Saudijska Arabija

Uvod: U oblasti medicinskog obrazovanja, pita-
nja sa viSestrukim izborom (MCQs) predstavljaju naj-
CeSc¢e korisceni metod procene. Neophodno je analizi-
rati rezultate putem analize stavki kako bi se osigurao
odgovarajuci kvalitet. Ova studija je procenila kvalitet
MCQ-ova koji se koriste za sumativnu procenu stu-
denata na ispitu iz opSte hirurgije sprovedenih tokom
2023-24. godine na Medicinskom fakultetu (Unaizah),
Univerziteta Qassim u Saudijskoj Arabiji.

Metode: Koriste€i nekoliko uspostavljenih para-
metara za analizu stavki, studija je procenila pitanja sa
viSestrukim izborom u pogledu teZine, diskriminator-
ne modi i kvaliteta distraktora.

Rezultati: Kvalitet pitanja je varirao. Srednje
vrednosti indeksa tezine, indeksa diskriminacije, ef-

kasnosti diskriminacije i efkasnosti distraktora bile
su, redom, 76.31%, 0.28, -0.7743 i 32%.

ZakljuCak: Analiza stavki je kljucna tehnika za
procenu kvaliteta MCQ-ova. Postojale su viSestruke
greSke u MCQ-ovima koris¢enim u sumativnim pro-
cenama, Sto otkriva prostor za dalje poboljSanje u bu-
ducéim kursevima. Vazno je redovno organizovati edu-
kacije nastavnog osoblja kako bi se prenela potrebna
znanja i vesStine za kreiranje MCQ-ova koji su validni,
pouzdani i visokog kvaliteta.

Kljuéne redi: Procena, Analiza stavki, Pitanja sa
viSestrukim izborom, Indeks tezine, Indeks diskrimi-
nacije, Efkasnost distraktora, Neefkasan distraktor,
Analiza distraktora.
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Abstract: Introduction: Alcohol consumption is
widespread, contributing to approximately 3 million
deaths worldwide. This study aimed to assess haema-
tological indices among alcohol consumers compared
to non-consumers in the University of Calabar Com-
munity, Nigeria.

Materials and Methods: This case-control study
enrolled 100 subjects (50 alcohol consumers and 50
non-consumers) from the University of Calabar com-
munity. Blood samples were collected aseptically for
Full Blood Count and Thrombin Time analysis. Rigor-
ous study design, meticulous data collection, and thor-
ough analysis ensured the reliability of our fndings.

Results: The mean corpuscular volume (MCV)
(76.21 £ 7.35 T), mean corpuscular haemoglobin
(MCH) (25.31 + 3.26 pg), Platelet (PLT) (154.38 +
54.89 x 10°) and Platelet Crit (PCT) (0.14 + 0.04%) of
alcohol consumers were signifcantly lower than that
of the controls respectively (79.36 + 5.76 f, 26.47 +
2.15 pg, 187.22 + 58.34 x 10°and 0.17 + 0.04%) (p
< 0.05). At the same time, the red cells distribution
width (RDWCYV), Platelet distribution width (PDW),
and thrombin time (TT) varied signifcantly among al-
cohol consumers (15.14 + 1.05%, 14.91 + 0.43f and
15.22 + 2.53s) respectively than in the controls (14.74
+0.95%, 14.76 £ 0.29 T and 12.70 + 1.52s). Other pa-
rameters were comparable (p > 0.05) between the two
groups of subjects studied. A signifcant negative cor-
relation (r = 0.801, p = 0.001) was observed between
Thrombin time and Plateletcrit in the test subjects. In
contrast, a signifcant positive correlation (r = 0.698,
p = 0.001) was observed between Mean Corpuscular
Haemoglobin Concentration and Haemoglobin in al-

Prihvacen/Accepted 13. 07. 2024.

Published online frst: 29. 07. 2024.

cohol consumption. A signifcant negative correlation
(r = 0.973, p = 0.001) was observed between lym-
phocytes and granulocytes in percentage in the test
subjects. These signifcant fndings provide valuable
insights into the haematological variations associated
with alcohol consumption.

Conclusion: These signifcant differences ob-
served in this study underscore the impact of alcohol
consumption on haematological indices. The study
concluded that derangements in some haematology
parameters occur in alcoholics, which can affect their
quality of life.

Keywords: Haematology, Alcohol consumers,
Platelet count.

INTRODUCTION

Alcohol is a chemical substance known for its
ability to induce intoxication and alter mental and
physical functions when consumed (1). The Ameri-
can Society of Addiction Medicine (ASAM) defnes
alcoholism as a primary chronic disease infuenced by
genetic, psychosocial, and environmental factors. This
condition is often progressive and fatal, characterized
by continuous or periodic impaired control over drink-
ing despite adverse consequences and cognitive dis-
tortions, most notably denial (2). Similarly, Godwin
defnes alcoholism as a compulsion to drink, causing
harm to oneself and others (3).

Alcohol is a psychoactive substance with depen-
dence-producing properties and has been widely used
across various cultures and ethnic groups for many
years. The harmful use of alcohol in society today is
signifcant, leading to a burden of diseases and illness-
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es, as well as substantial social and economic conse-
quences. High rates of problems are associated with
family members, friends, and co-workers of individu-
als with alcohol use disorder (4, 5).

The consumption of alcohol predisposes individ-
uals to various diseases, accidents, domestic violence,
and other health-related conditions. These include liv-
er cirrhosis, cardiovascular diseases, certain carcino-
mas, heart diseases, and irregular heartbeat. Alcohol
also affects the pancreas, immune system, and can lead
to mental and behavioral impairments (6, 7). Alcohol-
ism often reduces a person’s life expectancy by around
ten years, with cardiovascular complications being the
most common cause of death among alcoholics (8, 9).

It has been reported that there is a high rate of
suicide among chronic alcohol consumers, which
increases with the duration of alcohol exposure. Ap-
proximately 3-15% of alcoholics die by suicide, and
research has found that over 50% of all suicides are
associated with alcohol or drug dependence (10, 11).

This is believed to be due to alcohol causing
physiological distortion of brain chemistry and social
isolation. Suicide is also very common among adoles-
cent alcohol abusers, with 25% of adolescent suicides
being related to alcohol abuse (12).

Drinking during pregnancy can result in foetal al-
cohol spectrum disorders. Women are generally more
sensitive than men to the harmful effects of alcohol,
primarily due to their smaller body weight, lower ca-
pacity to metabolize alcohol, and a higher proportion
of body fat (13). Alcohol consumption is widespread,
with about 3 million deaths worldwide attributed to it.
In 2016, a global burden of disease study estimated
that Nigeria is one of the countries with the highest
prevalence of current alcohol use among adults 15
years and older in Sub-Saharan Africa (5).

Haematological parameters, including red blood
cells, white blood cells, and haemoglobin concentra-
tions, are widely used as clinical indicators of health
and disease (14, 15). This study aims to provide infor-
mation useful to healthcare practitioners on the dan-
gers of alcohol consumption and its management.

MATERIALS AND METHODS
Study Area

This study was conducted between July and De-
cember 2023 at the University of Calabar Community,
Calabar, located in Cross River State in the South-
South Geographical Zone of Nigeria.

Study Design

A case-control study design was adopted for this
study. Demographic information was obtained and

documented from the study subjects through inter-
views.

Sampling
A purposive sampling method was adopted for
this study.

Selection of Subjects

Atotal of 100 subjects between the ages of 15 and
65 were enrolled for this study. Fifty (50) were alcohol
consumers, and Ffty (50) were non-alcohol consum-
ers, including both males and females. Informed con-
sent was duly obtained from all participants. For the
minors who participated in the study, consent to obtain
blood samples was obtained from their parents.

Inclusion Criteria

Both alcohol consumers and control subjects who
gave their informed consent were recruited for this
study.

Exclusion Criteria

Both alcohol consumers and control subjects who
did not give their informed consent were excluded
from this study. Subjects with a history of liver dis-
ease, viral hepatitis, renal disease, and haematology
malignancies were excluded from participating in the
study.

Ethical Consideration

Ethical clearance was sought and obtained from
the Cross River State Ministry of Health’s Ethical
Committee with the number REC No: CRSMOH/
HRP/REC/2023/416. A well-structured questionnaire
was administered, and their consent was obtained to
participate in the study.

Sample Collection

Five (5) milliliters of blood were collected from
the antecubital vein of the subjects after properly
disinfecting the venepuncture site with 70% ethanol.
Three (3) milliliters were dispensed into an Ethylene
Diamine Tetra Acetic Acid (EDTA) bottle with a fnal
concentration of 2mg/ml for Full Blood Count (FBC)
determination. Two (2) milliliters were dispensed into
a tri-sodium citrate anticoagulated bottle with a con-
centration of 3.13% for thrombin time determination.

Sample Handling, Storage, and Processing

The samples were transported to the laboratory
in an ice pack cooler. The samples were stored in a
refrigerator at 4-8°C for full blood count, and those
for thrombin time were spun at 3000 rpm. The plate-
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let-poor plasma was separated from the whole blood
and stored refrigerated.

The full blood count sample was processed using a
haematology auto-analyser (BC—2800 Mindray). The
thrombin time samples were analyzed using a manual
one-stage quick method with the Helena thrombin Kit
purchased in Lagos, Nigeria.

Assay of Parameters
Determination of Full Blood Count

Full Blood Count Samples were determined using
the Automated Haematology analyzer Mindray BC-
2800, UK.

Determination of Thrombin Time

Thrombin time samples were analyzed manually
using a water bath at 37°C on the STA-Compact. The
fbrinogen concentration in plasma was determined
quantitatively by the Clauss clotting method, which
involves measuring the rate of fbrinogen-to-fbrin
conversion in diluted samples under the infuence of
excess thrombin.

Statistical Analysis

The Statistical Package for Social Science (SPSS)
version 20.0 was used for the analysis. The data were
summarized as percentages, charts, mean, standard de-
viation, and Student’s t-test. The results were present-
ed in tables and fgures. Pearson’s correlation was used
to correlate the variables of alcohol consumers, with a
signifcance level set at P < 0.05.

RESULTS

This research examined some haematological pa-
rameters of alcohol consumers and non-alcohol con-
sumers who served as control groups in the University
of Calabar Community. The parameters assayed were
Full Blood Count and thrombin time. A total of 100
subjects, 64 males and 36 females, were enrolled for
the study.

Table 1 shows the demographic data of alcohol
consumers and non-alcohol consumers. The majority
of the alcohol consumers were between ages 15-25
years, while the majority of the controls were between
ages 26-35 years. There were more male alcohol con-
sumers than females, with a frequency of 40 (80.0%)
males and 10 (20.0%) females, respectively. In con-
trast, non-alcohol consumers were 24 (48.0%) males
and 26 (52.0%) females. Single individuals participat-
ed more in both groups: 38 (76.0%) alcohol consumers
and 44 (88.0%) non-alcohol consumers, compared to
married individuals, who comprised 12 (24.0%) alco-

hol consumers and 5 (10.0%) non-alcohol consumers.
Additionally, only 1 (2.0%) non-alcohol consumer
was cohabiting.

Tertiary education had higher attendance in both
groups: 34 (68.0%) alcohol consumers and 43 (86.0%)
non-alcohol consumers, compared to secondary insti-
tutions: 16 (32.0%) alcohol consumers and 7 (14.0%)
non-alcohol consumers.

Students participated more in both groups, with
28 (56.0%) alcohol consumers and 39 (78.0%) non-al-
cohol consumers, followed by business owners. The
least participants were academic and non-academic
staff alcohol consumers, 3 (6.0%) respectively.

Among alcohol consumers, those who consumed
alcohol for 1 to 5 years were the majority, 27 (54.0%),
followed by those who drank for 11 years and above,
16 (32.0%), and the least were those who drank for 6
to 10 years, 7 (14.0%). Consumers of spirits were 18
(36.0%), followed by other types of alcohol at 32.0%,
and the least were red wine and palm wine consumers,
8 (16.0%) each. Those who changed their brands of
alcohol were 39 (78.0%), more than those who did not,
11 (22.0%). Consumers of alcohol with 42% alcohol
content were the most, 12 (24.0%), followed by those
with 5% and 17.5% alcohol content, 10 (20.0%) each,
and the least were those with 8% (8 (16.0%)), 65% (3
(6.0%)), and other percentages (3%, 25%, 35%, and
45% (1 (2.0%) each)).

Table 2 shows the comparison of full blood count
and thrombin time between alcohol consumers and
controls. The mean corpuscular volume (MCV) was
signifcantly lower (P = 0.01) in alcohol consumers
compared to controls, and the mean corpuscular hae-
moglobin (MCH) was signifcantly lower (P = 0.03)
in alcohol consumers. The red cell distribution width
(RDWCV) was signifcantly higher (P = 0.04) in al-
cohol consumers compared to controls. The platelet
count (PLT) was signifcantly lower (P = 0.01) in al-
cohol consumers compared to the control group. The
platelet distribution width (PDW) was signifcantly
higher (P = 0.05) in alcohol consumers compared to
the control group. Plateletcrit (PCT) was signifcantly
lower (P = 0.01) in alcohol consumers compared to
controls. Meanwhile, the thrombin time (TT) was sig-
nifcantly higher (P = 0.01) in alcohol consumers com-
pared to the control group. All other haematological
parameters were comparable between the two groups.

Figure 1 shows the distribution of alcohol and
non-alcohol consumers based on ethnicity. Figure 2
shows a signifcant negative correlation (r =0.801, p =
0.001) between thrombin time and plateletcrit. Figure
3 shows a signifcant positive correlation (r = 0.698,
p = 0.001) between mean corpuscular haemoglobin
concentration and haemoglobin. Figure 4 shows a sig-
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Table 1. Demographic data of alcoholics and apparently healthy non-alcoholics

in the University of Calabar Community

Demographics Alcoholics Non-alcoholics
Age range
15-25 24 (48.0%) 22 (44.0%)
26-35 17 (34.0%) 25 (50.0%)
36-45 6 (12.0%) 2 (4.0%)
46-65 3 (6.0%) 1(2.0%)
Gender
Male 40 (80.0%) 24 (48.0%)
Female 10 (20.0%) 26 (52.0%)
Marital status
Singles 38 (76.0%) 44 (88.0%)
Married 12 (24.0%) 5 (10.0%)
Cohabiting 0 (0.0%) 1(2.0%)
Level of education
Secondary 16 (32.0%) 7 (14.0%)
Tertiary 34 (68.0%) 43 (86.0%)
Occupation
Students 28 (56.0%) 39 (78.0%)
Business owners 16 (32.0%) 10 (20.0%)
Academic staff 3 (6.0%) 0 (0.0%)
Non-academic 3 (6.0%) 1 (2.0%)
Duration of consumption (years)
1-5 27 (54.0%) 0 (0.0%)
6-10 7 (14.0%) 0 (0.0%)
11 & above 16 (32.0%) 0 (0.0%)
Brand of alcohols
Beer 16 (32.0%) 0 (0.0%)
Red wine 8 (16.0%) 0 (0.0%)
Spirit 18 (36.0%) 0 (0.0%)
Palm-wine 8 (16.0%) 0 (0.0%)
Ever changed brand of alcohol
Yes 39 (78.0%) 0 (0.0%)
No 11 (22.0%) 0 (0.0%)
Percentage of alcohol in a brand
3 (%) 1 (2.0%) 0 (0.0%)
5% 10 (20.0%) 0 (0.0%)
6% 2 (4.0%) 0 (0.0%)
8% 8 (16.0%) 0 (0.0%)
17.5% 10 (20.0%) 0 (0.0%)
25% 1 (2.0%) 0 (0.0%)
35% 1(2.0%) 0 (0.0%)
42% 12 (24.0%) 0 (0.0%)
45% 1 (2.0%) 0 (0.0%)
65% 3 (6.0%) 0 (0.0%)




Figure 1. Distribution of alcohol consumers
and non-alcohol consumers based on Ethnicity
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Table 2. Mean values of haematological parameters of alcoholics and non-alcoholics
Parameters Alcoholics Non-alcoholics p-value
n=>50 n=>50 <0.05
Total WBC 571+1.83 553+1.41 0.57
Lymphocyte 2.70+£0.91 254 +0.74 0.35
Mid L/L 0.54+0.19 0.55+0.16 0.70
Gran L/L 2.47 £1.07 2.43+£0.91 0.85
Lymph % 47.23 +8.26 46.33 +8.13 0.58
Mid % 9.91+1.99 10.36 + 2.86 0.36
Gran % 42.84 +8.40 43.29 + 8.99 0.79
Haemoglobin g/l 133.72 + 27.83 135.60 + 17.49 0.68
Red blood cells /1 5.24 +0.88 5.11+0.70 0.41
Haematocrit I/1 0.40 + 0.07 0.40 + 0.50 0.86
MCV f 76.21 +7.35 79.36 £5.76 0.01*
MCH Pg 25.31+3.26 26.47 + 2.15 0.03*
MCHC g/dI 33.10+1.72 33.39£0.99 0.31
RDWCV % 15.14 + 1.05 14.74 £ 0.95 0.04
RDWSD % 41.47 £ 3.64 42.54 +3.29 0.12
Platelet 154.38 + 54.89 187.22 +58.34 0.00*
MPV 9.53 £ 0.04 9.30 £ 0.56 0.10
PDW 1491 +0.43 14.76 + 0.29 0.05*
PCT 0.14 +0.04 0.17+0.04 0.00*
TT 15.22 +2.53 12.70 £ 1.52 0.00*
* _ 40
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nifcant negative correlation (r = 0.973, p = 0.001) be-
tween lymphocytes and granulocytes percentages.

DISCUSSION

The fndings of this research have shown that al-
cohol consumption affects the Full Blood Count and
Thrombin time of alcohol consumers. Recent studies
have reported that no amount of alcohol use is bene-
fcial to the body and also the associated health risks.
Its use among university students is a severe cause of
concern. In this study, more males were found to con-
sume alcohol than females; this could be a result of
peer pressure, cultural upbringing, or environmental
infuences. This aligns with a study by Ajayi et al. (4).
Students who were between 15 and 25 years old had
a higher prevalence of alcohol use. This may be be-
cause this age group signifes a period of adulthood; it
is a time when many young adults experiment and try
new things, including alcohol consumption. Also, this
age group is subjected to so many societal pressures
and the zeal to attain success, which may lead them
to embrace the use of alcohol. Many of the students in
this study were, in one way or another, dependent on
their parents for their livelihood and mostly had small
sources of income.

There is a higher prevalence of alcohol use among
consumers of cultural origin who are Efks, followed
by Igbos and Ibibios. This could be due to their fre-
quent engagement in cultural and religious activities.
Similar fndings were observed in a study by Olashore
et al. (16) in Nigeria.

The distribution of marital status among alcohol
consumers in this study was majorly singles; this may
be attributed to the young age of the alcohol consum-
ers since the majority were between the ages of 15-25
years. Additionally, the study reveals a higher repre-
sentation of tertiary education among alcohol con-
sumers, and a similar case was observed between the
controls. This study showed that the majority of the
consumers had taken alcohol for 1-5 years, and mostly,
about 18(36.0%) of the consumers prefer spirit and 16
(32.0%) beer. About 39 (78.0%) of alcohol consumers
in this study had changed from one brand of alcohol to
another and preferred brands with alcoholic content of
about 42.0% being about 12 (24.0%). Data obtained
from this study has shown that the duration of alcohol
consumption has a statistically signifcant difference
when compared to alcohol consumers.

The complete blood count and Thrombin Time of
alcohol and non-alcohol consumers were compared. A
comparison of the haematological parameters of alco-
hol consumers with non-alcohol consumers reveals a
statistically signifcantly lower mean corpuscular vol-

ume (MCV). However, this observation disagrees with
the fndings of a study conducted by Ballard (17), who
reported a signifcant increase in the MCV of alcohol
consumers but agreed with the work of Okafor et al.
(18). A substantial decrease in the mean cell haemo-
globin (MCH) was observed in this study. This does
not align with a similar study by Jain et al. (19) in In-
dia. Also, in this study, there was a statistically signif-
icant decrease in some platelet parameters of alcohol
consumers. This observed decrease may be a result of
the effect of the long duration of consumption of al-
cohol since most of the consumers have been exposed
for about 1-5 years. Similar fndings were observed in
previous studies carried out by Quraish et al. (20) and
Etura et al. (21), who reported that the effect of pro-
longed alcohol exposure can stimulate some level of
infammatory response in the test subjects. Also, there
was a signifcant decrease in the red cell distribution
width (RDWCV). A signifcant decrease was observed
in the Plateletcrit (PCT) of alcohol consumers and a
substantial increase in the thrombin time (TT) of al-
cohol consumers, which could be due to the effect of
alcohol on the clotting factors.

Similarly, there was a statistically signifcant
strong negative correlation between thrombin time and
Platelet Crit. The reason for this is not clearly under-
stood, but it implies that long-term alcohol consump-
tion may alter Thrombin time and Plateletcrit.

CONCLUSION

The fndings of this study reveal a signifcant de-
crease in Mean Corpuscular Volume and Mean Cor-
puscular Haemoglobin, as well as in some platelet
parameters (platelet count, platelet distribution width,
and plateletcrit) of alcohol consumers. Additionally,
the Red Cell Distribution Width Coeffcient of Vari-
ation and Thrombin time of alcohol consumers were
signifcantly increased. These signifcant differenc-
es underscore the impact of alcohol consumption on
haematological indices. The study concludes that de-
rangements in some haematological parameters occur
in alcoholics, which can affect their quality of life.
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HEMATOLOSKE VARIJACIJE POVEZANE SA KONZUMIRANJEM ALKOHOLA
U UNIVERZITETSKOJ ZAJEDNICI U NIGERIJI

Etura Joyce,* Andrew Kisamhar,* Akpan Uwem,? Jeremiah Zaccheaus®

L Univerzitet u Kalabaru, Fakultet za medicinske laboratorijske nauke,
Odeljenje za hematologiju i nauku o transfuziji krvi, Kalabar, Nigerija
2 Univerzitet u Kalabaru, Fakultet za medicinske laboratorijske nauke,
Odeljenje za klinicku hemiju i imunologiju, Kalabar, Nigerija
3 Rivers State Univerzitet, Fakultet medicinske laboratorijske nauke,
Odeljenje za hematologiju i nauku o transfuziji krvi, Port Harcourt, Nigerija

Uvod: Konzumiranje alkohola je Siroko raspro-
stranjena i dovodi do otprilike 3 miliona smrtnih sluca-
jeva Sirom sveta. Ova studija je imala za cilj da proceni
hematoloSke pokazatelje kod onih koji konzumiraju
alkohol u poredenju sa onima koji ne konzumiraju al-
kohol u zajednici Univerziteta u Kalabaru, Nigerija.

Materijali i metode: Ova case-control studija
ukljucila je 100 ispitanika (50 potroSaca alkohola i 50
nekonzumenata) iz zajednice Univerziteta u Kalabaru.
Krvni uzorci su asepti¢no prikupljeni radi analize kom-
pletne krvne slike i trombinskog vremena. Rigorozan
dizajn studije, pedantno prikupljanje podataka i temelj-
na analiza osigurali su pouzdanost naSih rezultata.

Rezultati: ProseCni volumen eritrocita (MCV)
(76.21 + 7.35 T), prosecna koli¢ina hemoglobina
u eritrocitima (MCH) (25.31 £ 3.26 pg), trombociti
(PLT) (154.38 + 54.89 x 109) i trombokrit (PCT) (0.14
+ 0.04%) kod konzumenata alkohola bili su znacajno
nizi u odnosu na kontrolnu grupu, redom (79.36 £ 5.76
1,26.47+2.15pg, 187.22+£58.34x 1091 0.17 £ 0.04%)
(p <0.05). Istovremeno, koefcijent varijacije Sirine di-
stribucije eritrocita (RDWCV), Sirina distribucije vo-
lumena trombocita (PDW) i trombinsko vreme (TT)

znacajno su varirali kod konzumenata alkohola (15.14
+ 1.05%, 14.91 + 0.43F i 15.22 + 2.53s) u poredenju
sa kontrolama (14.74 + 0.95%, 14.76 £ 0.29F 1 12.70 +
1.52s). Ostali parametri su bili slicni (p > 0.05) izmedu
dve grupe ispitanika. Primecena je znaCajna negativna
korelacija (r = 0.801, p = 0.001) izmedu trombinskog
vremena i trombokrita kod ispitanika. Nasuprot tome,
primecéena je znacajna pozitivna korelacija (r = 0.698,
p = 0.001) izmedu srednje koncentracije hemoglobina
u eritrocitu i hemoglobina kod konzumenata alkohola.
Takode je primeéena znacajna negativna korelacija (r
=0.973, p = 0.001) izmedu limfocita i granulocita iz-
raZzene procentima kod ispitanika. Ovi znacCajni nalazi
pruZaju dragocene uvide u hematoloske varijacije po-
vezane sa konzumacijom alkohola.

ZakljuCak: Ove znacajne razlike uocene u ovom
istrazivanju naglaSavaju uticaj konzumacije alkohola
na hematoloSke pokazatelje. Studija zakljucuje da do-
lazi do poremecaja u nekim hematoloskim parametri-
ma kod alkoholicara, $to moZe uticati na njihov kva-
litet Zivota.

Kljuéne reci: hematologija, konzumenti alkoho-
la, broj trombocita.
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Abstract: Introduction: Breast cancer, the most
common malignancy in women, represents a signif-
cant health issue, and biomarkers such as the Ki-67
index and uPA/PAI-1 complex can provide insight into
treatment outcomes and therapeutic response.

Objective: The primary outcome of the study was
the assessment of 5-year disease-free survival (DFS),
defned as the postoperative period until the occur-
rence of loco-regional or distant metastases and death
from any cause.

Patients and Methods: A retrospective cohort
study included 166 patients with early invasive breast
cancer, in whom the prognostic and predictive signif-
icance of the uPA/PAI-1 complex and Ki-67 biomark-
ers in surgically treated patients at the Clinic for Gen-
eral and Abdominal Surgery of the University Clinical
Center in Sarajevo was evaluated during the period
from September 2015 to February 2017.

Results: Univariate regression analysis identifed
an increased probability of DFS shorter than fve years
in patients with negative hormone receptors, positive
HER-2 receptor, > 8 positively mph nodes, and a Ki-67
index = 14% (p < 0.05). Multivariate regression anal-
ysis revealed that T2 stage, tumor size of 20-50 mm,
and a Ki-67 index = 14% were associated with a higher
probability of DFS shorter than fve years (p < 0.05).
The fve-year DFS rate was higher in patients with a
Ki-67 index < 14% compared to those with > 14% (p =
0.011), while there was no difference in fve-year DFS
among patients with different levels of the uPA/PAI-1
complex (p = 0.636).

Conclusion:Our study highlights the importance
of the Ki-67 proliferative index as a strong prognostic

Prihvacen/Accepted 22. 07. 2024. god.

and predictive factor for DFS in patients operated on
for early invasive breast cancer. Additional monitoring
and tailored therapeutic strategies may be benefcial in
patients with elevated Ki-67 index values, T2 stage,
and tumor size of 20-50 mm.

Keywords: biomarkers, general surgery, treatment
outcome, women'’s health.

INTRODUCTION

Breast cancer is the most common cancer in
women worldwide and represents a signifcant public
health issue, being the ffth leading cause of cancer
death in the developed world (1, 2).

Early invasive breast cancer, which includes stag-
es T1, T2, NO, N1, and T3NO, can be genetically an-
alyzed to classify into four main molecular subtypes:
Luminal A, Luminal B, HER2-positive, and “bas-
al-like” or “triple-negative” (3, 4). The Ki-67 antigen
proliferative index, a marker of cell proliferation in
breast cancer, shows positive protein expression in all
phases of the cell cycle (except the GO phase), with its
elevated expression being associated with an increased
risk of disease recurrence and a reduced response to
systemic therapy (5).

However, due to the lack of standardized labora-
tory analysis methodology and clear cut-off values for
the application of systemic therapy, the Ki-67 prolif-
erative index has not yet been accepted as a universal
biomarker for breast cancer prognosis (6).

The occurrence of metastasesis the main cause of
mortality in breast cancer, with extracellular matrix deg-
radation playing a key role in this process, facilitated



182

Pusina Sadat, HodZi¢ Edin, Salibasi¢ Mirhan, Bicak¢i¢ Emir, Herenda-Pusina Naida, Halilovié Emsad

by the urokinase plasminogen activator (UPA) and plas-
minogen activator inhibitor-1 (PAI-1) complex (7, 8).

Due to its clinical relevance, the uPA/PAI-1 com-
plex determined in tumor tissue or cytosol has been
recognized as a prognostic and predictive biomarker
for breast cancer, as confrmed by the recommendation
of the American Society of Clinical Oncology (9).

In today’s medical practice, increasing emphasis
is placed on the prognostic-predictive value of genetic
panels that play a key role in the individualization of
treatment and improvement of treatment outcomes in
various diseases, including breast cancer (10). Howev-
er, in transitional countries, these genetic markers are
not yet widely accepted and available in practice (11,
12, 13).

Existing short comings and controversies under-
score the need to investigate the role of the Ki-67 prolif-
erative index and uPA/PAI-1 complex in serum and their
integration into the existing concept of prognosis and
prediction in patients with early invasive breast cancer.

Aim

The aim of our studywas to investigate the prog-
nostic and predictive signifcance of Ki-67 prolifera-
tive index values and preoperative levels of the uPA/
PAI-1 complex in serum in patients operated on for

early invasive breast cancer, to contribute to the im-
provement of their treatment effcacy.

PATIENTS AND METHODS

Our prospective-retrospective cohort study in-
cluded 166 patients older than 18 years with patholog-
ically verifed early invasive breast cancer, surgically
treated at the Department of General and Abdominal
Surgery, Clinical Center of the University of Saraje-
vo (CCUS), from September 2015 to February 2017.
This study was approved by the Ethical Committee of
CCUS. All procedures were in accordance with the
institutional and national research committee’s ethical
standards and with the 1964 Helsinki Declaration and
its later amendments.

Patients without cutaneous manifestations of the
disease and those without previous premalignant or
malignant breast diseases were included. Additionally,
patients with a negative history of immune, chemo, ra-
dio, and hormonal therapies, as well as those without
previous breast or axillary lymph node surgeries, were
included.

Patients with advanced forms of cancer, including
infltration and infammation of the breast skin region,
and those with multiple breast cancers were excluded
from the study. Patients with systemic liver, kidney, or
cardiovascular diseases, as well as those who didn’t

provide informed consent to participate in the study,
were also excluded.

Surgical treatment involved radical modifed mas-
tectomies or breast-conserving surgeries. Furthermore,
complete dissection of the frst and second layers of ip-
silateral axillary lymph nodes or sentinel lymph node
biopsy was performed (14).

Laboratory tests were conducted at the Clinical
Biochemistry with Immunology Department of CCUS.
The preoperative concentration of the uPA/PAI-1 com-
plex in serum ranged from 0.1 to 100 ng/ml according
to the manufacturer’s instructions (15).

Pathohistological analysis was performed at the
Clinical Pathology, Cytology, and Human Genetics
Department of CCUS. The thres hold value to distin-
guish “high” and “low” Ki-67 proliferation index was
set at 14% (16).

Disease-free survival (DFS) was defned as the
postoperative time until the occurrence of locoregion-
al or distant metastases and death from any cause, ex-
pressed in months.

Patient follow-up included fve-year monitoring
through annual mammographic and clinical examina-
tions, following the standard protocol for early inva-
sive breast cancer (17).

IBM SPSS Statistics version 22.0 for Windows was
used for statistical analysis. The Chi-square (X?) test
was used to examine the association between variables.
Univariate and multivariate regression analyses were
applied to assess the independent and adjusted effects of
the predictors of DFS, respectively. Receiver operating
characteristic (ROC) analysis was used to evaluate the
discriminative power of uPA/PAI-1 markers in predict-
ing DFS. Kaplan-Meier analysis was used to evaluate
the assessment of fve-year DFS according to Ki-67 in-
dex and uPA/PAI-1 complex values. The most important
results were presented in the form of tables and fgures.

RESULTS

Univariate regression analysis revealed that pa-
tients with negative estrogen receptors (OR = 2.89; p
= 0.040; 95% CI: 1.050, 7.975), negative progester-
one receptors (OR = 2.91; p = 0.022; 95% CI: 1.170,
7.261), positive human epidermal growth factor re-
ceptor 2 (HER-2) (OR = 0.349; p = 0.029; 95% CI:
0.136, 0.897), eight or more positive lymph nodes (OR
=0.148; p = 0.004; 95% CI: 0.041, 0.537), those with-
out Luminal A tumors (OR =3.67; p =0.008; 95% ClI:
1.410, 9.599), and a Ki-67 index = 14% (OR = 3.301,
p = 0.014; 95% CI: 1.117, 0.787) had a higher likeli-
hood of DFS shorter than fve years. No statistically
signifcant association was found between other pre-
dictors and fve-year DFS, as shown in Table 1.
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and the results of univariate regression analysis

Table 1. Representation of predictors of five-year disease-free survival

5Y-DFS
Achieved Not
Variables N (%) 144 Achieved
8.7) | 22(133) | 9% CI*
N (%) N (%)
19 16 3
<
Age 8 years (11%‘) (81‘;'5) (1%.)8) 0.729 | (0.336; 4.747)
45 years and above (88.6) (87.1) (12.9)
25 22 3
Premenopause
Menstrual status (11%) (i%'f) (112é0) 0.832 | (0.237;3.185)
Postmenopause (84.8) (86.4) (13.6)
T1 stage 4 65 9
Tumor stage (45‘;3) (877§8) (112é2) 0.710 | (0.338;2.209)
T2 stage (554) | (85.9) (14.1)
78 71 7
0.1-19.9 mm
Tumor size (mm) (4gé0) (971;’) (i'g) 0.132 | (0.185; 1.247)
20-50 mm (53.0) |  (83.0) (17.0)
Negative 27 20 !
Estrogen receptor — (116393 ) (71‘;':) (2?59) 0.040 (1.050; 7.975)
Positive ®.7) |  (89.2) (10.8)
Negative 54 42 12
Progesteron receptor (3;2125 ) (7125 ) (21262) 0.022 (1.170; 7.261)
Positive (65.7) (91.1) (8.9)
. 129 116 13
Negative
HER-2 receptor — L (E80) (0L 0120 | (0.136;0807)
Positive @23) | (157 (24.3)
. 83 76 7 .
Negative (50.0) (91.6) (8.4) 0.073 (0.161; 1.085)
1-3 positive lymph nodes (3%.17) (8‘4133) (158.7) 0.539 (0.291; 1.906)
Lymph nodes — o1 19 > -
4-7 positive lymph nodes 12.7) (90.5) (9.5) 0.592 (0.329; 7.031)
8 or more positive lymph nodes (é%) (54(13 5) (45? 5) 0.004 (0.441; 0.537)
. 98 91 7 .
Luminal A (59.0) (92.9) (7.1) 0.008 (1.410; 9.599)
Luminal B, HER-2 positive (é%) (81745) (122 5) 0.926 (0.228; 5.097)
Molecular subtypes Luminal B, HER-2 negative (1%51) (7%90) (2‘? 0) 0.093 (0.141; 1.164)
- 9 6 3 .
HER-2 positive (5.4) (66.7) (33.3) 0.085 (0.064; 1.193)
. . 18 14 4 _
Triple negative (10.8) (77.8) (22.2) 0.243 (0.485; 1.634)
35 29 6
0-0.99 ng/ml @Ll) | (829) (17.1)
93 80 13
UPA/PAI-1 complex 1-1.99 ng/ml 6.0) | (86.0) 149 | 205 | (0655 1.258)
levels 33 30 3 : T
2-2.99 ng/ml (19.9) (90.9) (9.1)
5 5 0
3 ng/ml or above (3.0) (100) (0.0)
144 119 13
<14%
Ki-67 index @7 (02 O8 0014 | (0117;0.787)
14 % or above (13.3) (73.5) (26.5)

*Univariate regression analysis for 5Y-DFS
5Y-DFS, Five-year disease-free survival; Cl, Confdence interval; HER-2, Human epidermal growth factor receptor 2; Ki-67,
Antigen Kiel 67; uPA/PAI-1, Urokinase plasminogen activator/plasminogen activator inhibitor-1
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Table 2. Multivariate regression analysis of predictors of five-year disease-free survival

5Y-DFS*
P 95% ClI
Age < 45 years 0.564 (0.220: 6.053)
g 45 years and above ' DR
Premenopause
Menstrual status pau 0.585 (0.081; 4.128)
Postmenopause
Tumor stage T1 stage 0.009 (1.991; 2.622)
g T2 stage ' R
0.1-19.9 mm
T i 0.005 0.007; 0.413
umor size (mm) 20-50 mm ( )
Negati
Estrogen receptor egg_lve 0.994 (0.080; 2.773)
Positive
Negative
Progesteron receptor g_ _|v 0.961 (0.229; 4.057)
Positive
Negati
HER-2 receptor egg_lve 0.508 (0.195; 2.244)
Positive
Negative
1-3 positive lymph nodes
Lymph nodes pOSTVe 1ymp 0.070 (0.957; 3.044)
4-7 positive lymph nodes
8 or more positive lymph nodes
Luminal A
Luminal B, HER-2 positive
Molecular subtypes Luminal B, HER-2 negative 0.366 (0.638; 3.387)
HER-2 positive
Triple negative
0-0.99 ng/ml
1-1.99 ng/ml
PA-PAI-1 complex levels (ng/ml A7 .239; 1.
u plex levels (ng/ml) 2-2.99 ng/ml 0.178 (0.239; 1.303)
3 ng/ml or above
Ki-67 index (%) < 14% 0.031 (0.097; 1.152)
- 0 . . .
14 % or above ’

*Multivariate regression analysis for 5Y-DFS

5Y-DFS, Five-year disease-free survival; Cl, Confdence interval; HER-2 receptor, Human epidermal growth factor receptor 2;
Ki-67, Antigen Kiel 67; uPA/PAI-1, Urokinase plasminogen activator/plasminogen activator inhibitor-1

In multivariateregression analysis, patients with
T2 stage tumors (OR = 0.302; p = 0.009; 95% CI:
1.991, 2.622), tumor size of 20-50 mm (OR = 0.304; p
=0.005; 95% CI: 0.007, 0.413), or Ki-67 index = 14%
(HR =0.292; p = 0.031; 95% CI: 0.097, 1.152) had a
signifcantly higher likelihood of DFS shorter than fve
years. Multivariate regression analysis did not demon-
strate statistically signifcant predictive roles of other
variables for Fve-year DFS, as shown in Table 2.

ROC analysis revealed a low discriminatory pow-
er of uUPA/PAI-1 markers for predicting fve-year DFS
(AUC = 0.472; p = 0.675; 95% CI: 0.340, 0.605), as
depicted in Figure 1.

For patients with a Ki-67 index < 14%, the esti-
mated DFS was 48.08 months, while for those with a
Ki-67 index = 14%, it was 44.03 months, with a sta-
tistically signifcant difference demonstrated by the
Log-rank test (X2 = 7.08; p = 0.008). The fve-year
DFS rate for patients with a Ki-67 index < 14% was
90.2%, while for those with a Ki-67 index = 14%, it
was 73.5%, with a statistically signifcant difference (p
=0.011), as shown in Figure 2A.

No statistically signifcant difference in estimated
DFS was found among patients with different levels of
UPA/PAI-1 markers by the Log-rank test (X2=1.706; p
= 0.636). The fve-year DFS rates for different marker
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Figure 1. ROC Curve for uPA-PAI-1 complex in
predicting five-year disease-free survival

ROC, Receiver operating characteristic;
uPA/PAI-1, Urokinase plasminogen
activator/plasminogen activator inhibitor-1

levels were as follows: 0-0.99 ng/ml (82.9%), 1-1.99
ng/ml (86.0%), 2-2.99 ng/ml (90.9%), and 3 ng/ml and
above (100.0%), with no statistically signifcant differ-
ence (p = 0.623), as shown in Figure 2B.

DISCUSSION

Our study analyzed the prognostic and predictive
signifcance of the Ki-67 proliferation index and pre-
operative values of the uPA/PAI-1 complex in serum
in patients with early invasive breast cancer. Unlike
the uPA/PAI-1 complex in serum, the Ki-67 prolifer-
ation index proved to be a signifcant prognostic-pre-
dictive factor for DFS in these patients.

Patients with negative estrogen receptors have a
statistically signifcantly higher risk for a shorter DFS,
likely due to biologically more aggressive tumors and
reduced beneft from hormonal therapy (18, 19, 20).
Negative progesterone receptors are also associated
with an increased risk of shorter DFS, emphasizing
the importance of hormonal signaling (21). The HER-
2 hormonal expression system plays a crucial role in
therapy selection and response intensity but is associ-
ated with a higher risk of unfavorable outcomes (22,
23). Axillary lymph node analysis is crucial for accu-
rately determining disease stage and adjusting thera-
py, especially in patients with multiple positive lymph
nodes (24-27). The Luminal A tumor subtype of breast
cancer typically responds positively to hormonal ther-
apy, which may contribute to longer DFS, particular-

A

Ki-67 index
0.0000+

1< 14%
114 % or above
! < 14%-censored
| +-14 % or above-censored

01 W ]—'1,

-0.27

Log Survival

-0.34

0.4

T T T T
0 10 20 30 40 50

Disease free survival (months)

UPA-PAL1 levels

—710-0.99 ngiml
7711-1.99 ng/ml
2-2.99 ng/ml
—13 ngiml or above
—+0-0.99 ng/ml-censored
+-1-1.99 ng/ml-censored
2-2.99 ngiml-censored

L 3 ng/ml or above-
= Censored

0.0000+

-0.05+

-0.109

Log Survival

-0.157 b=k

-0.20

T T T T
0 10 20 30 40 50

Disease free survival (months)

Figure 2. Five-year disease-free survival based on
Ki-67 index (4) and uPA-PAI-1 (B) marker levels

Ki-67, Antigen Kiel 67; uPA/PAI-1, Urokinase
plasminogen activator/plasminogen activator
inhibitor-1

ly in the frst fve years (28, 29). Various studies have
confrmed that patients with high Ki-67 indices have a
greater risk of shorter DFS (30, 31). The Ki-67 index,
which measures the rate of tumor cell proliferation, is
associated with accelerated cell division and faster tu-
mor growth (32). Reduced sensitivity of these tumors
to certain therapeutic protocols can also contribute to
an increased likelihood of shorter DFS, as noted in our
study (33).

Multivariate regression analysis has demonstrated
the association of tumor stage, tumor size, and Ki-67
index with DFS, supporting previous fndings regard-
ing their prognostic-predictive signifcance (34, 35).
These factors together refect the complexity of the
disease and its potential impact on outcomes. The Ki-
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67 index, as a proliferation marker, further contributes
to understanding the disease dynamics (32, 36-39).

The study conducted by Mahmood et al. (40) in-
vestigated serum uPA/PAI-1 in the contex to fearly in-
vasive breast cancer, highlighting the need to consider
systemic factors in interpreting serum biomarkers and
emphasizing the importance of considering poten-
tial infuences of cytokines and other tumor markers
on UPA/PAI-1 complex expression. Additionally, the
values of this complex measured in serum do not rep-
resent a reliable prognostic and predictive parameter
(41), unlike its values in the cytosol or tumor tissue
(42, 43, 44).

Limitations of our study include the lack of anal-
ysis of the interaction between the Ki-67 index and
the uPA/PAI-1 complex, both mutually and with oth-
er standard clinicopathological characteristics. Such
analysis would enable better identifcation of patient
subsets that could beneft from a combined analysis of
these markers. Further more, other genetic or molecu-
lar characteristics that could affect the prognostic and
predictive signifcance of these biomarkers were not
included (11, 12, 13). The lack of long-term follow-up,
as the follow-up only covered the frst fve postopera-
tive years, is also considered a limitation of the study
(45).

Our results indicate a statistically signifcant ef-
fect of elevated Ki-67 values on shortening DFS, with
this effect consistent regardless of the presence of
UPA/PAI-1 and other previously documented prognos-
tic factors considered in our study.

CONCLUSION

Our study emphasizes the strong and consistent
prognostic and predictive ability of the Ki-67 index

Sazetak

in assessing DFS in patients who have undergone sur-
gery for early invasive breast cancer. In contrast, pre-
operative values of the uPA/PAI-1 complex in serum,
whether alone or in combination with other predictors,
did not show signifcant prognostic and predictive po-
tential for assessing DFS in these patients. Additional
monitoring and tailored therapeutic strategies may be
benefcial for patients with elevated Ki-67 values, T2
stage tumors, and tumor sizes of 20-50 mm.
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PROGNOSTICKO-PREDIKTIVNI ZNACAJ Ki-67 PROLIFERATIVNOG INDEKSA
| PREOPERATIVNIH VREDNOSTI uPA/PAI-1 KOMPLEKSA U SERUMU
KOD PACIJENTKINJA SARANIM INVAZIVNIM KARCINOMOM DOJKE
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Uvod: Karcinom dojke, naj¢eS¢i malignitet kod
Zena, predstavlja znaCajan zdravstveni problem, a bio-
markeri poput Ki-67 indeksa i uPA/PAI kompleksa
mogu pruziti uvid u ishode lecenja i terapijski odgovor.

Cilj: Glavni ishod studije bila je procena petogo-
diSnjeg prezivljavanja bez bolesti (DFS), defnisanog

kao postoperativno razdoblje do pojave loko-regional-
nih ili udaljenih metastaza i smrti od bilo kojeg uzroka.

Materijal i metode: Retrospektivha kohortna
studija ukljucivala je 166 pacijentkinja sa ranim inva-
zivnim karcinomom dojke, kod kojih se procenjivao
prognosticki i prediktivni znacaj uPA/PAI-1 komplek-
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sa i Ki-67 biomarkera kod hirurski tretiranih pacijent-
kinja na Klinici za opStu i abdominalnu hirurgiju Kli-
nickog centra Univerziteta u Sarajevu, u periodu od
septembra 2015 do februara 2017.

Rezultati: Univarijanthom regresionom anali-
zom utvrdena je povecana verovatnoca za DFS kraci
od pet godina kod pacijentkinja sa negativnim hor-
monskim receptorima, pozitivnim HER-2 receptorom,
sa = 8 pozitivnih limfnih évorova i Ki-67 indeksom =
14% (p < 0.05). Multivarijantnom regresionom anali-
zom utvrdeno je da su T2 stadijum, veli¢ina tumora od
20-50 mm i Ki-67 indeks = 14% povezani sa vecom
verovatnocom za DFS kraci od pet godina (p < 0.05).
Petogodisnja stopa DFS-a bila je vec¢a kod pacijena-
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Abstract: Introduction: The Mentzer index is a
cost-effective and accurate method for differentiating
between iron defciency anemia (IDA) and beta-thal-
assemia. Anemia in pregnancy is a global health con-
cern, especially in developing countries like Nigeria,
where it is primarily linked to iron defciency and may
also include other underlying hemoglobin disorders,
with beta-thalassemia (BT) being the most common.
This cross-sectional study aimed to differentiate be-
tween iron defciency anemia and beta-thalassemia in
pregnant women attending tertiary hospitals in Port
Harcourt, Nigeria, based on the Mentzer Index.

Materials and Methods: A total of 120 appar-
ently healthy pregnant women aged between 20 and
50 years were recruited for the study. Five milliliters
(5 ml) of venous blood were collected from each par-
ticipant using a disposable syringe and placed into an
ethylene diamine tetraacetic acid (EDTA) anticoagu-
lated bottle for full blood count determination using a
Mindray automated analyzer. The Mentzer Index was
calculated from the mean cell volume (MCV) and red
blood cell (RBC) count values. The data obtained were
analyzed statistically using Statistical Package for So-
cial Sciences (SPSS) Version 23.

Results: Mean age = SD of the study population
(28.68 + 5.6years), Mean + SD of Hb (11.38 + 2.08g/
dl), PCV (31.72 + 4.59%), RBC count (4.65 + 1.86
x 10%/L), MCV (79.92 + 5.91 f) and Platelets count
(272.9 £ 42.10 x 10%L) respectively. Out of 120 par-
ticipants, 48 (40%) had Hb and PCV values above
11.0 g/dl and 33% respectively. A total of 5 (4.17%)
had a Mentzer index < 13 and confrmed beta-thalas-
saemia, while 67 (55.83%) had a Mentzer index > 13
and confrmed iron-defciency anaemia indicating a
60% prevalance of anaemia in study population with

Prihvaéen/Accepted 23. 07. 2024. god.

iron-defciency anaemia been more common amongst
the study population than beta-thalassaemia.

Conclusion: Based on the Mentzer Index calcu-
lation, this study revealed a high prevalence of iron
defciency anemia (IDA) and a lower prevalence of
beta-thalassemia among pregnant women attending
tertiary hospitals in Port Harcourt, Nigeria. Healthcare
practitioners should consider incorporating the Men-
tzer Index as a cost-effective means of differentiating
iron defciency anemia from beta-thalassemia in preg-
nant women, particularly in rural areas. Additionally,
increased awareness and educational programs fo-
cusing on proper nutrition and iron supplementation
during pregnancy should be advocated.

Keywords: Mentzer Index, Iron defciency ane-
mia, Beta-Thalassemia, Pregnant \WWomen.

INTRODUCTION

The Mentzer index is a cost-effective and accu-
rate method for differentiating iron defciency anemia
(IDA) from beta-thalassemia, though it remains un-
derutilized in clinical settings. Anemia during preg-
nancy is a signifcant global health concern, partic-
ularly in developing countries like Nigeria. It is pri-
marily associated with iron defciency but may also
involve other underlying hemoglobin disorders, with
beta-thalassemia (BT) being the most prevalent.

Anemia during pregnancy is characterized by
low circulating hemoglobin (Hb), the oxygen-carry-
ing pigment in blood. This condition is defned as a
drop in hemoglobin concentration below the normal
threshold, which is two standard deviations below the
median value for a population of the same sex, age,
and stage of pregnancy. This results in decreased ox-
ygen-carrying capacity in pregnant women (1, 2, 3).
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Iron is crucial for effective hematopoiesis (4), and re-
search by Ugwu and Uneke (2) highlights multiparity,
starting from the seventh month of pregnancy (third
trimester), and low socioeconomic status as risk fac-
tors for iron defciency anemia in pregnant women.
Poor screening for IDA exacerbates the challenge.
Globally, iron defciency anemia remains one of the
most common causes of anemia, and oral iron sup-
plementation during pregnancy is widely advocated,
although dietary interventions are less emphasized
(5). Hemoglobin concentration (Hb) and packed cell
volume (PCV) are standard components of a complete
blood count and are essential for diagnosing and mon-
itoring anemia in pregnant women (6, 7, 8).

According to the Nigeria Demographic and
Health Survey (NDHS) (9), the prevalence rate of ane-
mia among women of reproductive age (15-49 years)
is 58%, particularly challenging in rural communities
where awareness is limited. Thalassemia is character-
ized by quantitative defects in hemoglobin synthesis,
resulting in hypochromic microcytic anemia due to
reduced or absent synthesis of the globin chain of he-
moglobin (10, 11, 12).

Distinguishing between beta-thalassemia, a he-
reditary disorder (10), and iron defciency anemia is
crucial, as they have distinct etiologies and require dif-
ferent management approaches. While iron defciency
anemia primarily requires oral iron supplementation
or controlled dietary intake, beta-thalassemia may ne-
cessitate interventions such as blood transfusions. Ac-
curate diagnosis ensures that pregnant women receive
appropriate treatment, optimizing maternal and fetal
health. Misdiagnosis of beta-thalassemia as iron def-
ciency anemia could lead to inadequate management
and complications such as fetal growth restriction or
preterm birth (13, 14). Proper diagnosis and differenti-
ation are essential to prevent adverse outcomes, mak-
ing the Mentzer index a relevant and cost-effective
tool.

Research by Tabassum et al. (15) indicates that
while various measures have been used to differenti-
ate between beta-thalassemia and iron defciency ane-
mia, none are 100% sensitive or specifc except for the
Mentzer index. Bose and Maimoon (16) found that
the Mentzer index has high sensitivity and specifcity
among available measures.

The Mentzer index is calculated by dividing the
mean cell volume (MCV) in femtoliters (T) by the to-
tal red blood cell (RBC) count in millions per microli-
ter. An index greater than thirteen (> 13) suggests iron
defciency anemia, while an index less than thirteen (<
13) indicates a likelihood of beta-thalassemia. Individ-
uals with a Mentzer index < 13 may undergo HbA2
estimation through hemoglobin electrophoresis, a

cost-effective method for confrming beta-thalassemia
in high-risk patients (15, 16).

Diagnosing IDA and beta-thalassemia, partic-
ularly in developing countries, poses challenges due
to high costs, which affect affordability for pregnant
women. Additionally, there is limited information on
the diagnosis of iron defciency anemia and beta-thal-
assemia in pregnant women in Port Harcourt, Nigeria.

This study aims to determine the prevalence of
iron defciency anemia and beta-thalassemia among
pregnant women attending tertiary hospitals in Port
Harcourt. It will help allocate resources more eff-
ciently by targeting specifc laboratory tests and poten-
tially advance medical knowledge in clinical practice
through the reliable differentiation of anemia in preg-
nant women based on the Mentzer index.

MATERIALS AND METHODS
Study Design

This cross-sectional observational study utilized
randomized sampling to differentiate between iron de-
fciency anemia (IDA) and beta-thalassemia in preg-
nant women attending a tertiary hospital in Port Har-
court, Nigeria, based on the Mentzer Index. The study
was conducted from August 2023 to December 2023.

Study Population

The study population consisted of 120 apparently
healthy pregnant women aged 20 to 50, randomly re-
cruited from a tertiary hospital in Port Harcourt, Nigeria.

Eligibility Criteria

Pregnant women attending the tertiary hospital in
Port Harcourt, Nigeria, who were willing to provide
oral consent, were included in the study. Non-pregnant

individuals and those unwilling to provide informed
consent or participate in the research were excluded.

Ethical Considerations

Ethical approval for this study was obtained from
Rivers State University Teaching Hospital (RSUTH),
Port Harcourt.

Blood Collection and Sample Preparation

Five milliliters (5 ml) of venous blood were col-
lected from each participant using a disposable syringe
and transferred into ethylene diamine tetraacetic acid
(EDTA) anticoagulated bottles. Full blood count was
determined using a Mindray automated analyzer, and
the Mentzer index was calculated from the mean cell
volume (MCV) and red blood cell (RBC) count values.



DIFFERENTIAL DIAGNOSIS OF IRON DEFICIENCY ANEMIA AND BETA THALASSEMIA IN PORT HARCOURT PREGNANT... 193

Calculation of Mentzer Index

The Mentzer Index was calculated using the for-
mula:
MCV (ft)
RBC (million per microlitre)

Mentzer Index =

Differentiation between Iron Defciency
Anemia and Beta-Thalassemia

Differentiation between IDA and beta-thalas-
semia was based on the research by Tabassum et al.
(15), which states that a Mentzer Index greater than
13 is indicative of IDA, while an index less than 13
suggests beta-thalassemia.

Data Analysis

The data obtained were analyzed using Statistical
Package for Social Sciences (SPSS) Version 23.

RESULTS

Socio-Demographic Characteristics
of Study Participants

Table 1 presents the socio-demographic charac-
teristics of the study population. The mean age + SD
of the participants was 28.68 + 5.6 years. The major-
ity, 89 participants (74.2%), were aged 20-39 years,
30 participants (25.0%) were aged 40-59 years, and 1
participant (0.8%) was aged 60-79 years. Regarding
gestational age, 39 participants (32.5%) were within
1-19 weeks, 68 participants (56.7%) were within 20-
39 weeks, and 13 participants (10.8%) were 40 weeks
and above. Based on parity, 94 participants (78.3%)
had 1-3 pregnancies, while 26 participants (21.7%)
had 4 or more pregnancies.

Hematological Parameters
of Study Population

Table 2 summarizes the hematological parame-
ters of the study population. The mean values were:
Hemoglobin: 11.38 + 2.08 g/dL, Packed Cell Volume:
31.71 £ 4.59%, White Blood Cell Count: 4.65 + 1.86 x
10712/L, Red Blood Cell Count: 5.93 £ 1.75 x 10M9/L,
Mean Cell Hemoglobin: 26.97 + 2.54 pg, Mean Cell

Table 1. Socio-demographic characteristics
of study participants

Characteristics Number | Percentage
of the Population Of Subjects (%)

Age Range (years)
10-39 89 74.2
40-59 30 25.0
60-79 1 0.8
Mean Age + SD (years) 28.68 + 5.6
Gestational age (weeks)
1-19 39 32.5
20-39 68 56.7
40 and ahove 13 10.8
Parity

1-3 9% 78.3

4-6 26 21.7

Table 2. Haematological parameters
of study population

Haematological Parameter Mean + SD
Haemoglobin concentration 11.38 £2.08 g/dI
Packed Cell Volume 31.71+4.59 %
Red Blood Cell Count 4,65 +1.86 x 10%4/L
White Blood Cell Count 5.93+ 1.75 x 10°L
Mean Cell Volume 79.92+591 f
Mean Cell Hemoglobin 26.97 £2.54pg
Mean Cell Hemoglobin Concentration 34.58 +1.87 g/dI
Platelet Count 272.9 + 42.10°/L

\Volume: 79.92 + 5.91 fL, Mean Cell Hemoglobin Con-
centration: 34.58 + 1.87 g/dL, Platelet Count: 272.9 +
42.10 x 10"9/L.

Differentiation of Iron Defciency
Anemia (IDA) and Beta-Thalassemia
in Pregnant Women

Table 3 illustrates the differentiation between iron
defciency anemia and beta-thalassemia among the
pregnant women attending a tertiary Hospital in Port
Harcourt Nigeria. Out of the 120 participants, 48 (40%)
had Hb and PCV values above 11.0 g/dl and 33% re-
spectively and classifed as non anaemic pregnant indi-
viduals, 67 (55.83%) were diagnosed with iron defcien-
cy anemia based on the Mentzer Index, while 5 partic-
ipants (4.17%) were diagnosed with beta-thalassemia.

Table 3. Differentiation of iron deficiency anaemia (IDA) and B-thalassaemia
in pregnant women based om Mentzer Index

Mentzer Index Disorder/Condition oy;l:?)?cfcrts Perc(:;:)tage
Non anaemic individuals 48 40.00
Less than 13 (< 13) B-Thalassaemia 5 4.17
Greater than 13 (> 13) Iron Defciency Anaemia 67 55.83
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DISCUSSION

This study utilized the Mentzer Index to differ-
entiate between iron defciency anemia (IDA) and be-
ta-thalassemia in pregnant women attending a tertiary
hospital in Port Harcourt.

The hematological parameters observed in the
study population revealed that while values for he-
moglobin (Hb) concentration, red blood cell (RBC)
count, mean cell hemoglobin concentration (MCHC),
white blood cell (WBC) count, and platelet count were
within normal reference ranges, packed cell volume
(PCV), mean cell volume (MCV), and mean cell hemo-
globin (MCH) were slightly below the lower limits of
normal/reference ranges. These variations are typical
in pregnancy due to physiological changes, including
dilutional anemia and increased physiological stress,
which can alter hematological parameters. These fnd-
ings are consistent with the research by Dapper et al.
(17) and Mba et al. (18), who observed similar varia-
tions in hematological parameters in pregnant women
in Port Harcourt. Additionally, Amah-Tariah et al. (19)
reported non-signifcant variations in platelet counts
across different trimesters of pregnancy.

The differentiation between iron defciency ane-
mia and beta-thalassemia based on the Mentzer Index
showed that 5 participants (4.17%) had a Mentzer
Index of less than 13, indicative of beta-thalassemia,
while 67 participants (55.83%) had a Mentzer Index
greater than 13, indicative of iron defciency anemia.
This distribution indicate a prevalence of 60% anemia
with high prevalence of iron defciency anemia com-
pared to beta-thalassemia among the study participants.

The predominance of iron defciency anemia in
this study may refect the participants’ nutritional status,
particularly concerning dietary iron intake during preg-
nancy. The increased demand for iron during pregnan-
cy can exacerbate iron defciency, especially in wom-
en who enter pregnancy with insuffcient iron stores.
Multi-parity further contributes to the depletion of iron
stores, as observed in this study’s predominantly mul-
tiparous participants. This high prevalence of iron de-
fciency anemia although lower in terms of percantage
aligns with fndings from Ndukwu and Dienye (20),
who reported a 62.6% prevalence rate for anemia among
pregnant women in Rivers State. Ugwu and Uneke (2)
highlighted that iron defciency accounts for 75% of all
types of anemia in pregnancy globally, with a reported
prevalence of 25% in Nigeria. Azinge et al. (21) also
reported a prevalence of 57.5% for anemia in pregnant
women in Nigeria, which is lower than the 60% preva-
lence observed in this study. Onimawo and Onuoha (22)
reported a lower prevalence of 14% for iron-defciency
anemia in pregnant women in Abia State.

The low prevalence of beta-thalassemia in this study
can be attributed to its hereditary nature, resulting from
mutations or deletions in the beta-globin gene (HbB) on
chromosome 11. Since beta-thalassemia prevalence is
not infuenced by pregnancy, this fnding is consistent
with the observations of Needs et al. (10). The lower
prevalence of beta-thalassemia compared to iron def-
ciency anemia highlights the susceptibility of pregnant
women to iron defciency and reinforces the need for
effective screening and nutritional interventions.

CONCLUSION

This study highlights a high prevalence of iron
defciency anemia (IDA) and a lower prevalence of be-
ta-thalassemia among pregnant women attending ter-
tiary hospitals in Port Harcourt, Nigeria. The Mentzer
Index proved to be an effective tool for distinguishing
between these conditions, even as variations in hema-
tological parameters were observed.

Recommendation

Healthcare practitioners are encouraged to inte-
grate the Mentzer Index as a cost-effective method for
differentiating between iron defciency anemia and be-
ta-thalassemia in pregnant women, particularly in rural
areas where resources may be limited. Additionally,
there should be a concerted effort to enhance aware-
ness and education on proper nutrition and iron sup-
plementation during pregnancy to address and prevent
iron defciency anemia.
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Sazetak

DIFERENCIJALNA DIJAGNOZA ANEMIJE USLED NEDOSTATKA GVOZDPA
| BETA TALASEMJE KOD TRUDNICA U PORT HARCOURTU
KORISCENJEM MENTZER INDEKSA

Jacob Ransom,! Aboko Princess, Eze Evelyn, Jeremiah Zaccheaus

Rivers State Univerzitet, Fakultet medicinskih laboratorijskih nauka,
Odsek za hematologiju i nauku o transfuziji krvi, Port Harcourt, Nigerija

Uvod: Mentzer indeks je isplativ i taan metod za
razlikovanje anemije usled nedostatka gvozda (IDA) i
beta-talasemije. Anemija u trudnodi je globalni zdrav-
stveni problem, posebno u zemljama u razvoju kao Sto
je Nigerija, gde je prvenstveno povezana sa nedostat-
kom gvoZzda i moZe ukljucivati i druge osnovne hemo-
globinopatije, pri Cemu je beta-talasemija (BT) najce-
§¢a. Ova studija preseka imala je za cilj da diferencira
anemiju usled nedostatka gvozda i beta-talasemiju kod
trudnica koje posecuju tercijarne bolnice u Port Harco-
urtu, Nigerija, na osnovu Mentzer indeksa.

Materijali i Metode: U studiju je ukljuceno ukup-
no 120 naizgled zdravih trudnica uzrasta izmedu 20 i
50 godina. Pet mililitara (5 ml) venske krvi je uzeto od
svake ucesnice studije koristec¢i jednokratni Spric i sta-
vljeno u bocicu sa antikoagulansom etilen-diamin-tetra-
-siréetnom kiselinom (EDTA) za odredivanje komplet-
ne krvne slike koriste¢i Mindray automatski analizator.
Mentzer indeks je izraCunat na osnovu prosec¢nog volu-
mena eritrocita (MCV) i broja eritrocita (RBC). Dobije-
ni podaci su statisticki analizirani koris¢enjem Statistic-
kog paketa za drusStvene nauke (SPSS) verzija 23.

Rezultati: ProseCna starost + SD populacije stu-
dije bila je 28,68 * 5,6 godina. Srednje vrednosti +
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HOW TO PREPARE FOR AN AVIAN INFLUENZA H5N1
PANDEMIC OUTBREAK: LESSONS LEARNED FROM
THE INFLUENZA HIN1 PANDEMIC OF 1918
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Abstract: In this paper, we highlight the signif-
icant challenges encountered during the infuenza
HIN1 pandemic of 1918. These lessons are being
utilized to prepare for potential avian infuenza H5SN1
pandemic outbreaks, as this virus will impact both hu-
mans and food-serving animals. Preparation for this
threat is crucial because H5N1 infections are already
affecting the United States and many other countries.

Keywords: Avian infuenza H5N1, Bird fu, Pan-
demic outbreak, Infuenza A, Food security.

INTRODUCTION

The recent SARS-CoV-2 pandemic outbreak has
ended, but the virus continues to circulate within the
human population, infecting numerous people. The
avian infuenza virus H5N1 is currently attempting to
mutate to infect humans and mammalian populations,
including cows, pets, foxes, and whales. In the United
States, the presence of this virus has been confrmed
in pasteurized milk, and 71 people are currently being
monitored for the virus. As of May 13, 2024, one per-
son has been infected, despite May typically not being
a peak month for infuenza infections (1).

The author has analyzed literature on the infu-
enza virus HIN1 1918 outbreak and cases of infuen-
za H5NL1. In this and future work, we aim to develop
blueprints to tackle potential H5SN1 outbreaks, as this
virus poses a threat to human life and the food indus-
try, including poultry, milk, and beef.

PANDEMIC INFLUENZA
VIRUS H1IN1 1918

The infuenza virus HIN1 1918 outbreak revealed
several essential traits, such as the virus’s rapid spread
throughout the human population in the United States

Prihvaéen/Accepted 11. 07. 2024.

Published online frst: 13. 07. 2024.

and the United Kingdom. This is evidenced by litera-
ture available from scanned newspaper content online
from the University of Utah Marriott Library and the
BBC’s audio documentaries. The infection’s symp-
toms included fever, headache, body pains, and cough-
ing with colored sputum, which led to pneumonia in
fatal cases. Rarely, there was also diarrhea and brain
infammation.

In the United States, this virus came in three
waves: July, September to November 1918, and Feb-
ruary to March 1919. It caused a large number of fa-
talities among the afficted population in a short period
of time, with the fatality rate reaching 10% to 15% in
certain situations. Many notable people became infect-
ed, including the King of Spain and prominent leaders
from the United Kingdom and the United States. Mea-
sures used to prevent this virus included masking the
mouth and nose, gargling, and oral disinfection. Pub-
lic institutions and schools were closed. Pneumonia
was often caused by subsequent bacterial infections.
Most fatalities occurred in young people aged 26 to 40.
Symptoms appeared several hours to a day after infec-
tion and lasted three days, which is why this illness is
also known as three-day fever. In certain cases, symp-
toms could last up to six days. Infected persons were
asked to stay at home and rest until symptoms subsid-
ed. The virus was brought to the United States and the
United Kingdom by armed forces fghting in Europe
during World War 1, which was nearing its end. Vita-
min D was recommended and used. Social distancing
was employed to prevent infection from coughing and
sneezing people (2-9).

In the USA, vaccination was used against sec-
ondary bacterial infections. These vaccines were made
by growing bacteria and inactivating them through
a heating process. This bacterial vaccination led to a
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reduction in pneumonia cases, saving many lives, as
no antibiotics were available at that time. The vaccine
was administered both as a curative measure for ear-
ly-stage infections and as a prophylactic measure for
non-infected persons (10, 11, 12).

AVIAN INFLUENZA VIRUS H5N1

To date, the avian infuenza virus H5N1 has
caused around 700 infections and approximately 300
fatalities. From the literature, it is evident that this
virus causes fu-like symptoms similar to those of in-
fuenza HIN1 1918. However, many reports indicate
brain involvement in several cases. Publications have
emphasized learning lessons from the 1918 pandemic
outbreak (13, 14, 15). Today, better therapies are avail-
able for treating secondary bacterial infections, and
various monitoring and diagnostic tools can quickly
identify outbreaks of this virus. A narrow choice of
antiviral therapies, such as neuraminidase and matrix
inhibitors, is also available.

This virus spreads through migratory birds in
wildlife, transmitting the virus to livestock, which
serve as food and are in close contact with humans.
Therefore, there are two important aspects of this vi-
rus: its impact on the human population and animals
(Figure 1).

Transmission to pets, particularly cats, is anoth-
er urgent area of attention. In the USA, several cats
have suffered fatal infections with Clade 2.3.4.4b from
infected cows. Similar feline infections have been re-
ported in other countries like Poland and Korea. This
raises concerns about the possibility of transmission
from infected cats to their owners (16).

Another alarming issue is that house mice in the
USA have been infected with H5N1 strains, poten-
tially playing a signifcant role in spreading the virus
to other species. Many wild species and pets, such as
cats, feed on mice as a source of nutrition. Controlling
and monitoring the mouse population is challenging,

Figure 1. Possible transmission routes
of avian influenza virus H5N1 in USA

and total elimination is not feasible, as it could lead to
an imbalance in the ecosystem (17).

Several publications indicate that individuals in-
fected with H5N1 strains are often under 40 years of
age, another similarity with the HLIN1 pandemic out-
break (18, 19, 20). Itis crucial to educate young people
to break the infection cycle.

In this research work, we present new ideas to
combat future avian infuenza pandemic outbreaks.
Our opinion is that this virus spreads very rapidly, as
evidenced by its impact on poultry, leading to limited
preventive options, particularly culling infected birds.
The virus has now been found in many cows in the
USA, and pasteurized milk has been found to be con-
taminated with it.

FOOD SECURITY

An important question arises regarding food safe-
ty: should contaminated milk, even if pasteurized, be
consumed? The answer is no. If the milk is heavily
contaminated, it should not be used for human or ani-
mal consumption, as pasteurization may not inactivate
all pathogens. Additionally, killed viruses may still
contain virulent parts that can cause complications.
This example highlights the issue of food security.

We suggest that countries worldwide store milk
and beef from infection-free cows in various forms,
such as powder and frozen meat. Similarly, poultry
products like eggs and meat from infection-free birds
should be stored as frozen meat and egg powder to be
used during a pandemic outbreak.

There is a need to defne standards for contami-
nation levels that can be treated with disinfectants like
chlorine and hydrogen peroxide for meat. For milk
and eggs, standards for pasteurization must be defned
while ensuring that workers handling these products
remain infection-free. Today, we have molecular tools
to establish these standards. For instance, real-time
Polymerase Chain Reaction (PCR) can be used to
determine the Cycle Threshold (Ct) value of infected
samples (21). If the Ct value exceeds 30, the food can
be disinfected or pasteurized and deemed safe for hu-
man and animal consumption.

Similarly, antigen-detecting immunological tests
and advanced nanotechnological tests can be utilized.
Users must be instructed to cook food thoroughly be-
fore consumption. There is an urgent need for experi-
mental research in this area.

Reducing the lifespan of poultry birds could also
minimize infection risk, while their meat can be fro-
zen for human consumption. Governments must invest
heavily in creating new storage capacities, similar to
those for oil and food grains.
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PREVENTION

Developing avian infuenza-resistant poultry
birds and cows is crucial. Inexpensive therapeu-
tic molecules should be developed for use in animal
populations to reduce or eliminate these infections
economically. Plant-derived molecules with antiviral
properties show promise and can be synthesized to en-
hance effcacy and lower production costs. Research
in this feld must be accelerated. Boosting the immune
system of animals is another important strategy. These
immune-boosting molecules could also serve as pre-
ventive measures for human populations in endemic
areas of infuenza virus H5N1, as well as for travelers
to these regions.

Genekam Biotechnology AG has developed an
inexpensive molecule called Genekampowermole-
cule, which has shown effectiveness against SARS-
CoV-2. Testing its effcacy against H5SN1 in humans
could provide a preventive and therapeutic option.

While vaccination development is crucial for con-
trolling infuenza viruses, our current understanding of
bird and mammal physiology is insuffcient for devel-
oping perfect vaccines. More research is needed in this
area to avoid developing vaccines with questionable
effcacy, as seen in the case of SARS-CoV-2 (22).

Improving short- and long-term preventive mea-
sures is urgent, as the 1918 pandemic showed that this
virus spreads rapidly. It’s crucial to determine whether
H5N1 will affect young populations as it did in 1918.
Additionally, understanding the role of SARS-CoV-2
in an H5N1 pandemic outbreak is essential for pre-
paring effective prevention strategies against mixed
infections, which can be highly fatal.

The roles of other avian infuenza virus strains,
such as HIN2 and H7N9, during human infections
should also be investigated.

Each country should prepare with molecular test-
ing kits stored in advance. My laboratory has devel-

Sazetak

oped a double-check real-time PCR test that provides
broader coverage of circulating strains and is easy
to use. Quality assurance of such tests is essential to
avoid issues seen with questionable tests during the
SARS-CoV-2 pandemic. Training for healthcare pro-
fessionals, including medical, dental, and veterinary
students, is crucial for identifying different patholog-
ical conditions during potential pandemic outbreaks
and understanding the various blood profles asso-
ciated with these conditions, as observed during the
SARS-CoV-2 outbreak (23).

This work serves as a global call to prepare for
potential avian infuenza pandemic outbreaks.

CONCLUSION

Here we have shown the lessons learned from
pandemic outbreak HLN1 1918 and the steps needed
to improve for potential HSN1 pandemic outbreak. We
are working to write the full versions of this publica-
tion about the preparation of the infuenza virus HSN1
pandemic outbreak.
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KAKO SE PRIPREMITI ZA PANDEMIJU PTICJEG GRIPA H5N1:
POUKE 1Z PANDEMIJE INFLUENCE HIN1 12 1918

Bhatia Sudhir
Genekam Biotechnology AG, 47058 Duisburg, Germany

U ovom radu isti€emo znacajne izazove s koji-
ma smo se susreli tokom pandemije infuence HIN1
1918. godine. Ove lekcije koristimo kako bismo se
pripremili za potencijalna izbijanja pandemije ptic-
jeg gripa H5N1, s obzirom na to da ovaj virus moze
uticati kako na ljude tako i na Zivotinje koje sluze

kao hrana. Priprema za ovu pretnju je od klju¢nog
znacaja jer su H5N1 infekcije ve¢ prisutne u Sjedi-
njenim Americkim DrZzavama i mnogim drugim ze-
mljama.

Kljuéne reci: PtiCja infuenca H5N1, pticji grip,
izbijanje pandemije, infuenca A, sigurnost hrane.
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Abstract: Diabetic ketoacidosis (DKA) is one
of the most serious and life-threatening complica-
tions of diabetes mellitus (DM), especially when it
occurs during pregnancy, with a prevalence ranging
from 0.5% to 3%. Pregnancy is considered a suscep-
tible environment for the development of this type of
metabolic imbalance due to its inherent physiological
changes. Unspecifc symptoms (vomiting, diarrhea,
abdominal pain, etc.), especially in pregnant women,
and the fact that ketoacidosis can develop even with
normal glucose values (defned as euglycemic keto-
acidosis), often lead to a delayed diagnosis. Evidence
suggests that timely diagnosis and appropriate man-
agement of ketoacidosis are crucial in preventing ad-
verse outcomes for both the mother and the fetus. Fe-
tal outcomes are often dichotomous, resulting in either
fetal demise (miscarriage/stillbirth) with a prevalence
of 10% to 35%, or the birth of a healthy baby, with
possible complications primarily related to diabetes
mellitus itself. Additionally, case reports of ketoac-
idosis developing even in non-diabetic women due
to other diseases (such as acute pancreatitis, appen-
dicitis), as well as in those with gestational diabetes
mellitus (GDM), further emphasize the importance of
considering this condition in everyday clinical prac-
tice. The aim of this paper is to further elucidate the
causes and course of this complication, as well as the
outcomes for both mother and fetus, to contribute to a
better overall understanding.

Keywords: diabetes mellitus, diabetic ketoacido-
sis, pregnancy.

INTRODUCTION

Diabetic ketoacidosis (DKA) represents one of
the most severe complications of diabetic pregnan-
cies, posing a life-threatening risk for both mother and
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fetus. Initially mostly associated with type 1 diabetes
mellitus (DM), it can also develop in type 2 DM and
gestational diabetes mellitus (GDM). Its signifcance
lies not only in the metabolic imbalance it causes but
also in the potentially fatal consequences for both
mother and fetus, necessitating immediate and proper
management (1). The prevalence of DKA in pregnan-
cies complicated by either pregestational or gestation-
al DM is estimated to be around 0.5-3% (2).

Physiological aspects of pregnancy make it a state
susceptible to ketoacidosis. Pregnancy is recognized
as a state of accelerated starvation, associated with an
increase in insulin counter-regulatory hormones (hu-
man placental lactogen, progesterone, prolactin, tumor
necrosis factor a), as well as impaired buffering ca-
pacity due to respiratory alkalosis (with compensatory
renal loss of bicarbonates), and a notable rise in in-
sulin demands, especially in the second trimester (2).
Additionally, there is an increase in gluconeogenesis
and glycogenolysis, a decrease in peripheral glucose
uptake, followed by lipolysis and enhanced ketone
production in the liver. All these factors, along with in-
creased fetoplacental glucose demands, in the context
of relative or absolute insulin defciency, contribute to
the development of DKA (3, 4, 5).

DKA can be provoked by vomiting, starvation,
non-compliance with insulin therapy, poor glycemic
control, infection, glucocorticoid therapy, [-mimet-
ic therapy, stress, labor, etc. (2). The classic triad of
hyperglycemia, ketonemia (beta-hydroxybutyrate, ac-
etoacetate, and acetone), and a high anion gap clearly
suggests the presence of DKA (1). Diagnostic criteria
for DKA, proposed by The Joint British Diabetes So-
cieties Inpatient Care Group, include: ketonemia > 3
mmol/L or ketonuria (> 2+ on urine strips), blood glu-
cose > 11.0 mmol/L or known diabetes, bicarbonates
< 15 mmol/L, and/or venous pH < 7.3 (3). DKA can
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be further classited based on pH values as mild (7.25-
7.30), moderate (7.0-7.24), or severe (< 7.0) (1).

Treatment focuses on excessive fuid resusci-
tation, continuous insulin therapy, potential need for
electrolyte (potassium) or bicarbonate replacement,
treatment of contributing factors (such as infection),
and close monitoring of maternal and fetal responses.
Maternal monitoring involves hourly measurements
of blood glucose and ketones, with other parameters
(blood urea nitrogen, creatinine, electrolytes, venous
pH) measured every 2 hours, along with monitoring
blood pressure and urine output (6). A potential im-
provement in maternal monitoring in diabetic preg-
nancies could be the implementation of continuous
glucose monitoring devices, which, due to their pre-
cision and non-invasiveness, might lead to prompt de-
tection of glycemic excess (7).

Fetal monitoring in diabetic pregnancies is cru-
cial due to the risk of congenital malformations, mac-
rosomia, polyhydramnios, etc. In the case of ketoac-
idosis, fetal monitoring involves confrming viability
(with further ultrasound assessments as needed), car-
diotocography (if suitable), and delivery if indicated.
Recovery is defned by pH > 7.3, ketonemia < 0.6
mmol/L, anion gap < 12 mEqg/L, and bicarbonates >
15 mmol/L (6, 8). Suggested glucose values post-DKA
are 5.6-8.3 mmol/L (9).

CLINICAL POINT OF VIEW

Being extremely endangering but not very fre-
quent, previous experiences in clinical practice are re-
fected through retrospective studies and case reports.
This complication has been observed mostly in wom-
en with type 1 diabetes mellitus (DM) and in the third
trimester of pregnancy, most frequently precipitated
by infections, vomiting, steroid therapy, and medical
malpractice. The main associated risk factors include
lower socioeconomic status and at least one microvas-
cular complication of DM before pregnancy (9).

A retrospective study conducted at Mayo Clinic
showed that most women with DKA events had poor
preconceptual glycemic control with high HbAlc val-
ues (9%), which improved during pregnancy but still
remained high (7.5% and 7.6%). Cases of fetal loss
(17%) mostly occurred either at the time of admission
or within 1 week after discharge from the hospital after
DKA treatment (miscarriage or stillbirth). More than
half of the neonates required admission to the neonatal
intensive care unit (NICU), 2/3 experienced neona-
tal hypoglycemia, 1/3 were large for gestational age
(LGA), and every 10" had a congenital anomaly. Ad-
ditionally, it was observed that administering antenatal
corticosteroids might precipitate this condition, there-

fore, the need for an adjustment of insulin doses when
administering these drugs was pointed out (4).

Another retrospective study conducted in South
Africa showed similarly that DKA occurs predomi-
nantly in women with type 1 DM, in the early third
trimester, in poorly controlled DM cases (with an av-
erage HbAlc of 9.2% at the time of diagnosis). The
most often observed conjoined factors were infections
(especially of the urinary tract) and discontinuation of
insulin therapy. Overall, a higher rate of fetal losses
occurred (28%), with a signifcant association between
low potassium levels and fetal demise (1). No mater-
nal deaths were noted in any of the previously men-
tioned studies (1, 4, 10).

Considering these facts, the developing fear of fe-
tal loss seems justifed. However, an approach which
attempts to reverse maternal metabolic acidosis rather
than undergoing immediate delivery seems to be prefer-
able. Submitting a mother with unregulated ketoacido-
sis to an emergency cesarean section might lead to the
worsening of her condition with not much beneft to the
fetus itself. One of the many studies that supported this
approach is a case report of a woman at 29 weeks ges-
tation, with poorly regulated type 1 DM and diagnosed
DKA. Despite reduced variability of the fetal heart rate
pattern, and repeated unprovoked decelerations pre-
sented at admission, a decision was made to mainly
handle maternal metabolic imbalance. After successful
and prompt treatment, the patient was discharged and
later regularly controlled by obstetricians and endocri-
nologists. She delivered vaginally at 34 weeks due to
premature spontaneous rupture of the membranes, to a
healthy baby (11). Although uncommon, this condition
was also observed in gestational DM at 30 weeks gesta-
tion, unfortunately, with intrauterine fetal demise at the
time of DKA presentation (12).

FETAL OUTCOMES

In addition to the well-known consequences DKA
might have on maternal health (acute renal failure, re-
spiratory distress syndrome, cerebral edema, and even
death) with reported maternal mortality rates ranging
from 5 to 15%, short- and long-term outcomes for chil-
dren have also been of interest (6, 9).

Fetal outcomes can be severe, and fetal mortality
rates vary from 10 to 35%, with developed countries
such as the United Kingdom and the United States re-
porting rates around 16% (4, 10). To provide an updat-
ed assessment of fetal outcomes in DKA-complicated
pregnancies, a retrospective cohort study covering a
20-year period in Boston was conducted. The authors
reported that the most frequent outcomes were NICU
admissions (59%), preterm birth (46.3%), and fetal de-
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mise (15.6%), all of which were signifcantly higher
than in the general population of women with diabe-
tes mellitus. Contributing factors to fetal demise were
mainly associated with the severity of DKA event (the
need for maternal intensive care unit admission and
higher serum osmolarity), while factors associated
with preterm birth and NICU admissions were more
related to maternal health (smoking, preeclampsia,
higher HbAlc, etc.) (13).

The true pathophysiological mechanisms that lead
to fetal complications are still to be fully understood,
but several are presumed: maternal dehydration due to
osmotic diuresis leading to fetal distress in the light
of decreased uteroplacental perfusion; fetal acidosis
induced by maternal acidosis; maternal hypophospha-
temia leading to fetal hypoxia; fetal hyperinsulinemia
followed by hypokalemia causing fetal arrhythmias,
etc. (11, 14). Overall, complications such as miscar-
riage and stillbirth have mainly been related to the
metabolic imbalance of DKA itself. Other outcomes,
such as large for gestational age (LGA), NICU admis-
sions, neonatal hypoglycemia, shoulder dystocia, etc.,
are more related to diabetes mellitus itself (3). High-
er rates of fetal demise are more frequently seen in
newly discovered type 1 diabetes mellitus, and better
outcomes seem to be associated with lower glycemia
values, lower insulin requirements, gestational age at
DKA presentation, as well as a shorter duration of met-
abolic imbalance (14).

Concerns regarding long-term outcomes for chil-
dren are predominantly based on the exposure of the fe-
tal brain to increased maternal ketone and lactate con-
centrations, which are presumed to be associated with
fetal brain injury (6). Contributing to these fndings, an
inverse connection between maternal ketonemia and
mental development was found in 2-year-old children,
suggesting impaired brain development in these chil-
dren might be present (15). Furthermore, subsequent
neurological and intellectual problems, including au-
tism and seizures, have also been noted (16).

EUGLYCEMIC DIABETIC
KETOACIDOSIS IN PREGNANCY

Euglycemic ketoacidosis also represents an acute,
life-threatening condition, with the diagnosis being
often unintentionally delayed due to unspecifc symp-
toms and the absence of hyperglycemia, and the prev-
alence of up to 30% of all DKA cases in pregnancy (2).

It is defned as ketoacidosis with normal or mar-
ginally elevated levels of serum glucose, but is still
presumed as a diagnosis of exclusion because other
causes of high anion gap must frst be excluded (alco-
hol intoxication, drug overdose, sepsis, renal failure,
etc.) (2, 17).

Treatment resembles the one used for diabetic ke-
toacidosis, but it is to be noted that fuid replacement
requires an additional 5% dextrose along with saline, to
avoid hypoglycemia caused by insulin infusion (which
remains necessary to prevent further ketone production)
(6). Although some evidence-based clinical approaches
had suggested that lowering insulin dose in half might
be equally effective, Algaly et al. had a different expe-
rience. Their case included a 28-year-old woman with
DM type 1 presenting with normal glucose levels and
anion gap, low pH, and bicarbonate levels. Initial ther-
apy, besides intensive rehydration with crystalloids and
potassium supplementation, included insulin at a dose
of 0.05 units/kg/h and resulted in further slow progres-
sion of metabolic acidosis. Only when the insulin dose
was increased to the usual 0.1 units/kg/h, her condition
began to improve. The authors concluded that starting
insulin rate at a lower dose might not be as effective,
and suggesteded that the insulin treatment should re-
semble the one given for non-euglycemic DKA (16).
The signifcant role of placental counterregulatory hor-
mones in the development of this complication was
pointed out in a case report of a woman at 33 weeks
gestation with DM type 1 and diagnosed with eugly-
cemic DKA. Despite close monitoring and adequate
therapy, her condition had not improved (and unfortu-
nately resulted in fetal demise 8 hours after admission),
until the delivery of the fetus and more importantly, the
placenta. Soon after delivery, her insulin sensitivity and
acidosis rapidly improved, pH continued to rise and the
anion gap eventually closed. She was soon discharged
without any further events (15). Nevertheless, two cas-
es of euglycemic DKA in the same DM type 1 patient,
with contrary outcomes (frst pregnancy resulting in
fetal demise and the second one with the late preterm
birth of a healthy baby), demonstrated the impact of
immediate and proper management of this condition,
as well as the necessity for further education of preg-
nant women, obstetricians and diabetologists regarding
this entity (2). Frise et al. pointed out the importance
of having this condition in mind even in non-diabetic
pregnant women because in the 3 case reports, acute
pancreatitis was the cause of ketoacidosis (without
detected hyperglycemia or previously diagnosed DM)
(18). Also, Dikowita et al. reported a case of keto-
acidosis in a non-diabetic woman due to fasting and
vomiting because of appendicitis, therefore, the need
to avoid and prevent long periods of starvation in preg-
nant women was emphasized (19).

CONCLUSION

Diabetic ketoacidosis in pregnancy represents one
of the most serious and life-endangering complications
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for both mother and fetus. Due to its nonspecifc symp-
toms, potential to be the frst presentation of diabetes
mellitus, and the fact that it can occur even within nor-
mal glucose values, its diagnosis might not always be
immediate. The evidence so far consistently empha-
sizes that diagnosing this complication promptly and
subjecting these women to immediate adequate treat-
ment remains crucial. Therefore, having this entity in
mind and understanding its course might help prevent
misdiagnosis and subsequent adverse pregnancy out-
comes in everyday clinical practice.
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Dijabeti¢na ketoacidoza vazi za jednu od najoz-
bljnijih i Zivotno ugroZavajucih komplikacija dijabetes
melitusa, posebno kada se javi u trudnodi, sa prevalen-
com od 0,5 do 3%. Trudnoca se smatra stanjem koje je
podloZno razvoju ovog tipa metabolickog disbalansa,
zbog vec prisutnih fzioloSkih promena. Nespecifcni
simptomi (povracanje, dijareja, bol u abdomenu itd.)
posebno kod trudnica, kao i €injenica da ketoacidoza
moZe da se razvije Cak i pri normalnim vrednostima
glikemije (euglikemijska ketoacidoza), dovode do
kasne pretpostavke o ovoj dijagnozi. Dosadasnji do-
kazi sugerisu da se jedino kod blagovremeno dija-
gnostikovane i adekvatno tretirane ketoacidoze mogu
prevenirati loSi ishodi za majku i fetus. Fetalni ishodi
su uglavnom iskljucivi, ili je u pitanju fetalni gubitak
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(pobacaj ili intrauterina smrt ploda) sa prevalencom
od 10 do 35%, ili rodenje zdravog deteta sa mogu-
¢im komplikacijama za koje se smatra da su najvise
povezani sa dijabetesom kao takvim. Dalje, prikazi
sluCajeva ketoacidoze koja se razvija usled prisustva
drugih bolesti (akutni pankreatitis, apendicitis), kod
trudnih Zena koje ne boluju od dijabetes melitusa, kao
i kod onih sa gestacionim dijabetes melitusom, jos vise
naglaSavaju potrebu uzimanja u obzir ovog entiteta u
svakodnevnoj klini¢koj praksi. Cilj ovog rada je da se
rasvetle uzroci i sam tok ove komplikacije, njene po-
sledice po majku i fetus, kao i da se doprinese njenom
celokupnom boljem razumevanju.
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Abstract: Cervical cancer represents one of the
most common types of cancer in women, requiring
early diagnosis to reduce prevalence and mortality
rates. The Pap smear plays a crucial role in the early
diagnosis of precancerous lesions. While the conven-
tional Pap smear has been the standard method for le-
sion detection, liquid-based cytology (LBC) is emerg-
ing as an alternative with potential advantages.

Research comparing the conventional Pap smear
to LBC has shown that LBC yields a higher percentage
of satisfactory samples and demonstrates greater sen-
sitivity and specifcity in identifying various cervical
abnormalities. Similar fndings have been reported in
Japanese research. However, some studies have shown
conficting results, emphasizing the specifcity of the
conventional method. While some studies suggest that
the conventional Pap smear is better at detecting ASC-
US, others show similar or favorable results for the
LBC method.

The LBC method stands out for its higher diag-
nostic sensitivity, especially in detecting various types
of cervical abnormalities, while the conventional Pap
smear method maintains its specifcity, particularly in
diagnosing LSIL. The LBC method has the advantage
of better sample representativeness and fewer unsatis-
factory samples.

Keywords: cervical cancer, Pap smear, lig-
uid-based cytology, precancerous lesions of cervical
cancer, diagnosis of cervical cancer, Pap smear clas-
sifcation.

INTRODUCTION

Cervical cancer (lat. Carcinoma cervicis) is a
malignant condition that develops slowly over sev-
eral years, allowing for detection in its early stages.
Compared to other types of cancer, the diagnosis of
cervical cancer is relatively straightforward and ef-
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fective. Timely diagnosis, through regular Pap smear
tests, enables the detection of early stages of cervical
cancer (1).

The Pap smear is the most effective method for
the early diagnosis of cervical cancer. According to the
study by Derya et al. (2), participants who underwent
Pap tests were more aware of gynecological cancers
than those who did not (2).

The Pap smear test and liquid-based cytology
(LBC) are the methods most commonly used for the
early detection of precancerous lesions of the cervix
(Latin: neoplasma malignum cervicis uteri). Conven-
tional Pap smear has been the gold standard for cervi-
cal cancer screening for many years, but limitations in
its sensitivity and specifcity have led to the develop-
ment and increased use of LBC (3). The association of
human papillomavirus (HPV) infection with the devel-
opment of cervical cancer has been established and is
considered one of the most common causes. Two types
of HPV, 16 and 18, are responsible for the majority of
high-grade cervical precancerous conditions (4).

According to data from 2020, cervical cancer is
the fourth most commonly diagnosed cancer and the
fourth leading cause of cancer death in women, with
an estimated 604.000 new cases and 342.000 deaths
worldwide. About 90% of new cases and deaths world-
wide in 2020 occurred in low- and middle-income
countries. Globally, more than 500.000 new cases of
cancer and 250.000 fatal cases are registered annually
(5, 6).

Pap smear — Papanicolaou method or exfoliative
cytopathology is the study of normal and altered states
of spontaneously exfoliated or mechanically displaced
cells with the aim of detecting and diagnosing various
infections, abnormal hormonal activities, and precan-
cerous or cancerous lesions (7).

The classifcation of Pap smear has evolved grad-
ually throughout history, with advancements in tech-
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nology and understanding of the biological nature of
cervical dysplasia and cancer. Previously, Pap smears
were classifed according to a system based on classes
from 1 to V, according to the Papanicolaou classifca-
tion (4). Its classifcation was based on the qualitative
assessment of cell atypia. Although this classifcation
was simple, it had the potential for different interpre-
tations, which was its drawback. Nevertheless, the
classifcation played a signifcant role in the history of
cytology, as it was extremely important for saving a
large number of lives. After numerous clinical stud-
ies worldwide, in 1954, the National Cancer Institute
(NCI) recommended that the Papanicolaou classifca-
tion should no longer be used for establishing a fnal
diagnosis but continue to be used as a routine classif-
cation for triaging detected changes (5, 8).

The classifcation based on cervical intraepithelial
neoplasia (CIN) is used to assess precancerous lesions
in cervical cells. It is divided on a scale from 1 to 3 (9).

—CIN I (dysplasia gradus laevis) - indicates a mild
precancerous lesion with a small number of altered
cells of the squamous epithelium of the cervix. The
cells have abundant, clear, well-defned cytoplasm.
Based on type, the cells belong to superfcial and inter-
mediate squamous cells. The nucleus is enlarged com-
pared to intermediate cells, and the chromatin is fnely
granular and moderately hyperchromatic (10).

— CIN Il (dysplasia gradus medii) - moderate dys-
plasia with a variable number of altered cells. Large
superfcial, fewer intermediate, and small parabasal
cells are present. They are mostly oval or round but
can also be spindle-shaped. They exhibit surface mat-
uration of cytoplasm, which stains cyanophilic, but
there can also be many cells with eosinophilic cyto-
plasm. Nuclei are enlarged, and chromatin is moder-
ately hyperchromatic. The N:C ratio is increased (11).

— CIN 11 (dysplasia gravis or carcinoma in situ) -
severe dysplasia with a large number of abnormal cells
or carcinoma in situ. Atypical parabasal cells occupy
more than two-thirds of the total epithelium. They
have scant cytoplasm forming a ring around the nu-
cleus. Cells are round or oval, irregular, or elongated
in shape. The nucleus is enlarged and hyperchromatic,
with coarsely granular chromatin. The N:C ratio is ex-
tremely increased, making it easily recognizable (11).

The CIN classifcation is supplemented by divid-
ing into low-grade squamous intraepithelial lesions
(LSIL) and high-grade squamous intraepithelial lesion
(HSIL) (4). Squamous intraepithelial lesion (SIL) is
usually a result of sexually transmitted HPV, although
SIL itself cannot be transmitted from person to person.
SIL is also termed dysplasia or neoplasia. It is divided
into high-grade and low-grade SIL. CIN is graded as I,
11, and 111 (3, 12).

LSIL indicates the presence of mild abnormali-
ties in squamous cells, indicating a precancerous con-
dition. These abnormalities usually regress sponta-
neously. However, in some cases, these changes can
progress and lead to cancer development. Changes
are typically caused by infection with certain types of
HPV and are detectable on Pap smear. Most detect-
ed HPV infections are low-grade and regress sponta-
neously within two years. However, some LSIL cases
progress to HSIL within two years, which is more like-
ly in older women. LSIL is also called mild dysplasia,
encompassing CIN | (4, 13, 14).

Routine classifcation for triage of detected
changes in LSIL:

a) Changes associated with HPV,

b) Mild dysplasia CIN | (4).

HSIL represents the presence of abnormalities in
squamous cells associated with HPV. It includes terms
CIN 11, CIN 11, moderate and severe dysplasia, and
carcinoma in situ. HSILs are associated with persistent
infection and a higher risk of progression to invasive
cancer, especially if the persistent infection is a high-
risk genotype such as HPV16 and/or HPV 18 (15).

Routine classifcation for triage of detected
changes in HSIL:

a) Moderate dysplasia CIN I,

b) Severe dysplasia CIN |1,

c) Carcinoma in situ CIN 11 (4).

Cervical cell sampling for the Pap smear is per-
formed by scraping the endocervical and exocervical
areas. The primary aim is to sample the entire transfor-
mation zone (TZ) with minimal trauma to the cervical
and endocervical epithelium. This is crucial as most
precancerous changes occur within the TZ, making
cell collection from this area extremely signifcant.
Various devices are available for collecting cells from
the cervix, such as Ayer’s spatula, Szalay, plastic spat-
ulas of different sizes, and cotton swabs (16).

In the early 1980s, research was initiated aimed
at improving cytological preparations, leading to the
development of liquid-based cell collection before
placing them on slides. The result was liquid-based
preparations. Finally, in the 2000s, the liquid-based
cytology (LBC) method was developed, which is now
applied equally to the conventional Pap smear. The im-
plementation of LBC technology in the Pap smear is
one reason contributing to the decline in cervical can-
cer incidence (17-19).

This method differs from the conventional Pap
smear because the cell sample is not immediately
placed on a slide after collection but is instead placed
in a liquid preservative to preserve and protect the cells
from damage. Samples are processed in an automated
device that uses centrifugal force to separate the cells
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from the liquid, then place the cells on slides, staining
them for better visibility. Additionally, LBC slides are
suitable for automated analysis (17, 20, 21).

With LBC, testing for HPV, gonorrhea, and chla-
mydia from a single sample is possible. This method
has the advantages of easier interpretation, clearer
backgrounds reducing the likelihood of epithelial cell
occlusion, fewer unsatisfactory results, and fltering of
blood and debris (17, 20).

The LBC technique involves collecting cells
from the TZ using a Cervex-Brush, which is then
transferred to a bottle with a liquid preservative. This
brush has the advantage of allowing simultaneous
sampling of cells from the TZ and endocervical re-
gion. However, a drawback of the Cervex-Brush is
that it may cause epithelial damage and bleeding and
is also expensive. There are two main sample prepa-
ration methods for LBC: SurePath and ThinPrep. The
U.S. Food and Drug Administration (FDA) approved
the use of SurePath in 1999, while it approved Thin-
Prep as a replacement for cervicovaginal smears in
1966. These methods differ in principle but produce
similar preparations (16).

DIAGNOSTIC SENSITIVITY
AND SPECIFICITY OF THE
CONVENTIONAL PAP SMEAR
METHOD AND LIQUID-BASED
CYTOLOGY METHOD

In a study conducted in India, involving 100 ran-
domly selected subjects, the conventional Pap smear
test was found to be less effective compared to LBC.
Samples had a higher percentage of satisfactory results
with the LBC method. Furthermore, the sensitivity for
LSIL and HSIL, as well as overall, was higher com-
pared to the conventional method, and the specifcity
was also higher, except for LSIL detection (22).

Similarly, in a Japanese study involving 312 sub-
jects, LBC was found to be a more sensitive method,
while the conventional method was more specifc. For
CIN I, the specifcity of the LBC method was lower,
at 25% compared to 32.1% for the conventional Pap
smear test. LBC had higher sensitivity and negative
predictive value for detecting CIN | and CIN II, as
well as overall (23).

According to research by Shobana et al. (22), the
conventional method proved to be more specifc in di-
agnosing LSIL and HSIL, with a specifcity estimate
of 93% compared to 49% and 100% compared to 96%,
retrospectively. On the other hand, the LBC method
showed higher sensitivity in diagnosing LSIL and
HSIL, with a sensitivity estimate of 66% compared to
40% and 100% compared to 50%, respectively (22).

The results of prospective, prospective-observa-
tional, and cross-sectional studies have shown that
overall, the LBC method is more diagnostically sen-
sitive and specifc compared to the conventional Pap
smear test (22-25). Conversely, research conducted by
Dhananjayaet al. (25) showed that the conventional
method is more sensitive compared to the LBC meth-
od, with a sensitivity estimate of 33.33% compared to
22.22%, while the specifcity of both methods was the
same, at 96.65% (25).

FINDINGS OF THE
CONVENTIONAL PAP SMEAR
TEST AND LBC IN DETECTING
CERVICAL ABNORMALITIES

The most common fndings obtained by the LBC
method are negative for intraepithelial lesion or ma-
lignancy (NILM), normal, and nonspecifc infam-
mation, 46%, 21.5%, and 13.5%, retrospectively. The
LBC method proved superior in detecting Candida
spp., while the difference between these two methods
was minimal regarding Trichomonas vaginalis, with
only one additional case detected by the conventional
Pap smear test. In this study, the diagnostic consisten-
cy was 83.9%. The LBC method showed better results
in detecting endocervical, epithelial, and atrophic cells
(66.7%, 25.4%, 88.5%, 85.5%, 7.4%, 3.8%, retrospec-
tively). There was a slight difference in favor of the con-
ventional Pap smear test in detecting metaplastic cells,
with 1.1% compared to 0.8%. The LBC method stands
out as signifcantly better in terms of false-negative di-
agnoses, with one case compared to 14 cases with the
conventional Pap smear test. The LBC method can im-
prove sample quality and reduce the number of unsat-
isfactory samples (26). A study conducted by Shobana
etal. (22) revealed fewer abnormalities compared to the
LBC method, 22% versus 28%, retrospectively (22).

In contrast, in a Pakistani population of 3.929 par-
ticipants, the conventional method detected a higher
number of Candida spp. cases, while a smaller num-
ber of Trichomonas vaginalis infections were iden-
tifed. However, this may be due to the conventional
method analyzing a larger number of samples, nearly
1.000 more. The LBC method detected a higher num-
ber of LSIL, HSIL, and glandular epithelial lesions.
For detecting NILM, the conventional Pap smear
test performed better with 97.9% compared to 96.2%
with LBC. The LBC method is cost-effective in mass
screening for cervical cancer (27). In a study among
the Indian population, the conventional Pap smear test
was less effective compared to the LBC method, as a
higher number of HSIL and squamous cell carcinoma
cases were detected using the LBC method (28).
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Among six studies investigating ASC-US (Atyp-
ical squamous cells of undetermined signifcance), the
results showed similar trends. In three of these stud-
ies, the conventional method detected a higher number
of cases (14.5% compared to 11.5%, 6% compared
to 2.6%, 3.31% compared to 2%, retrospectively). In
one study, both methods identifed the same number of
ASC-US cases, while differences in favor of the LBC
method were minimal in the remaining studies, where
only one additional case was recorded compared to the
conventional method, and 1% compared to 0.6% in fa-
vor of the LBC method (23, 24, 27-30).

The results of three studies conducted in Japan,
Thailand, and India, involving 312, 1206, and 97 par-
ticipants, retrospectively, showed that the convention-
al method was better in diagnosing HSIL compared to
LBC (23-25). Conversely, studies conducted in India,
Pakistan, and Egypt, involving 200, 3929, and 150 par-
ticipants, respectively, showed that the LBC method
was better at diagnosing HSIL (27-29). It is important
to note that studies supporting the LBC method includ-
ed a larger number of participants, almost 2700 more.

According to a study by Ranjana et al. (30), the
LBC method and the conventional Pap smear test
show equal abilities in detecting the presence of LSIL
and HSIL in younger participants (30).

QUALITY OF SAMPLE
IN CONVENTIONAL PAP SMEAR
AND LBC

A comparison of the quality and quantity of cervi-
cal tissue samples obtained by conventional Pap smear
test and LBC method showed that components of TZ
were present in 96.8% of samples by conventional
Pap smear test and in 98.1% of LBC samples. Greater
opacity was recorded with the conventional Pap smear
test compared to LBC (24). LBC improves sample
quality and reduces the likelihood of false-negative
results, thus enhancing the effectiveness of screening
programs (22).

One case of false-negative diagnosis was recorded
with the LBC method, whereas with the conventional
Pap smear test, there were 14 cases, highlighting the
superiority of LBC in reducing the risk of false-nega-
tive diagnoses (26).

The conventional Pap smear test has an inadequa-
cy rate ranging from 5% to 25% (31). Additionally, it

has several shortcomings such as inadequate transfer
of cells to slides, uneven cell distribution, and the pres-
ence of obscuring materials like infamed cells, blood,
and overlapping epithelial cells (32). LBC has the ad-
vantage of fewer unsatisfactory smears and fewer ob-
scuring factors such as blood or mucus (28).

CONCLUSION

The LBC method stands out as a method with
higher diagnostic sensitivity, especially in detecting
LSIL, HSIL, and CIN. On the other hand, the conven-
tional Pap smear test retains its specifcity, especially in
diagnosing LSIL. LBC demonstrates an advantage in
terms of sample representativeness and a smaller num-
ber of unsatisfactory samples. This method provides
greater reliability in diagnostic procedures, which is of
exceptional importance for achieving high diagnostic
accuracy and timely detection of potential abnormal
changes. It is important to consider that the results of
the study varied depending on the population, method-
ology, and sample size, suggesting the need for further
research to confrm these fndings and better under-
stand the difference between these two methods.
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Sazetak

KOMPARACIJA KONVENCIONALNE METODE PAPATESTA
| TECNE CITOLOGIJE U DETEKCIJI CERVIKALNIH ABNORMALNOSTI

Segerovié Pelila

Univerzitet u Sarajevu, Fakultet zdravstvenih studija, Laboratorijske tehnologije, Sarajevo, Bosna i Hercegovina

Rak cerviksa predstavlja jednu od najcescih vr-
sta raka kod Zena koji zahteva ranu dijagnostiku kako
bi se smanjila prevalencija i smrtnost, a Papa test ima
kljunu ulogu u ranoj dijagnostici prekanceroznih le-
zija. Konvencionalna metoda Papa testa se ve¢ dugo
vremena koristi za rano otkrivanje lezija, dok se LBC
metoda sve viSe koristi kao alternativna metoda sa po-
tencijalnim prednostima.

U istrazivanju, konvencionalni Papa test je poka-
zao manju efkasnost u poredenju sa LBC metodom.
LBC metoda je imala veci postotak zadovoljavajucih
uzoraka i pokazala je veéu osetljivost i specifcnost za
identifkaciju razlicitih abnormalnosti cerviksa. Slicna
otkri¢a su pronadena i u japanskom istrazivanju. Me-
dutim, postoje istrazivanja koja su pokazala suprotne
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Abstract: Through a review of relevant litera-
ture, we provide insight into the public health issue of
traffc trauma both globally and locally. According to
estimates by the World Health Organization (WHO),
approximately 1.35 million people die annually in traf-
Tc accidents, while nearly 50 million suffer minor or
severe injuries. Globally, traffc injuries account for
about 2.37% of all deaths, ranking eighth among all
causes of death. The Global Status Report on Road
Safety 2018 indicates that the number of traffc deaths
did not decrease in any low-income country between
2013 and 2016, although a reduction was observed
in 48 middle- and high-income countries during that
period. Despite the increase in absolute numbers, the
global road traffc mortality rate has remained fairly
constant at around 18 deaths per 100 000 inhabitants
over the past 15 years, with the highest rate in the Afri-
can region and the lowest in the European region. Cur-
rently, traffc accidents are the leading cause of death
among children and young adults aged 5 to 29 years,
with a higher incidence among males. Further research
is needed to better understand the specifc character-
istics of traffc injuries in the local population and to
identify the most effective intervention programs.

Keywords: Trauma, trauma registry, polytrauma,
public health.

INTRODUCTION

According to estimates from the World Health Or-
ganization (WHO), approximately 1.35 million people
die in traffc accidents worldwide each year. In addi-
tion, nearly 50 million people suffer minor or serious
injuries as a result of traffc trauma, whether during
the accident, transport, or hospitalization (1). Glob-
ally, of the 56.9 million deaths worldwide, road traf-

Prihvaéen/Accepted 26. 07. 2024.

fc injuries account for about 2.37% and rank eighth
among all causes of death, including both communi-
cable and non-communicable diseases. Traffc acci-
dents are currently the leading cause of death among
children and young adults aged 5 to 29 years, with a
higher incidence among males (1, 2). The WHO es-
timates that by 2030, traffc injuries will become the
ffth leading cause of death, with 2.4 million deaths per
year, and the third leading cause of disability, signif-
cantly impacting individuals, families, and society as
a whole (3). Over 90% of traffc deaths occur in low-
and middle-income countries, which, despite having
about 60% of the world’s vehicles, suffer from poor
road infrastructure, inadequate vehicle maintenance,
and insuffcient education (4, 5). Literature suggests
that road traffc fatality rates are three times higher in
low-income countries compared to high-income coun-
tries (27.5 versus 8.3 deaths per 100 000 population),
highlighting a signifcant concern for public health
systems in these regions.

Epidemiology of traffc trauma
in the world

The Global Status Report on Road Safety 2018
indicates that the number of traffc deaths did not de-
crease in any low-income country between 2013 and
2016, though a reduction was observed in 48 middle-
and high-income countries during that period (1). De-
spite an increase in absolute numbers, the global road
traffc mortality rate has remained relatively constant
at around 18 deaths per 100 000 inhabitants over the
past 15 years (1, 6), with the highest rate in the African
region and the lowest in the European region (1).

Figure 1 illustrates the incidence of traffc inju-
ries and their trends from 1990 to 2019 across 204
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Figure 1. Global burden of road injuries from 1990-2019
(Source: Xu'Y, Chen M, Yang R, Wumaierjiang M, Huang S. Global, Regional, and National Burden
of Road Injuries from 1990 to 2019. Int J Environ Res Public Health. 2022; 19(24): 16479.)

countries, including Western Europe, South Asia, the
Asia-Pacifc Region, Eastern and Western Europe,
East Asia, Central and Latin America, North Africa,
the Middle East, and Sub-Saharan Africa (7). The re-
sults show a decrease in incidence after 2010, which is
attributed to global improvements in road infrastruc-
ture and the implementation of traffc injury preven-
tion regulations. The highest incidence is recorded in
India, with South Asia showing the largest numerical
value (7).

In all age groups, the annual rates of fatal inju-
ries are higher in men compared to women (79 per 100
000 versus 34 per 100 000, respectively) (7). Traffc
injuries are the leading cause of death for children and

young people aged 5 to 29 years globally, with males
being more likely to be involved in traffc accidents;
73% of all road deaths in this age group occur among
young men (1).

The leading causes of mortality from traffc trau-
ma worldwide are head injuries and bleeding. Bleed-
ing is responsible for 80% of deaths that occur within
the frst hours after the accident, and 55% of those who
die in the hospital succumb within the frst 24 hours.
Head injuries are more common among those who die
between 1 and 6 days after hospitalization (8).

The economic costs of traffc accidents are sub-
stantial, with nearly two-thirds (60.7%) of fatal acci-
dents involving the most productive segment of the
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population, making traffc accidents a leading cause of
disability (9). Additionally, the annual costs of caring
for and treating the injured represent a signifcant eco-
nomic burden on society (10). In 2019, the costs of
care, treatment, and rehabilitation for traffc accident
victims in the United States amounted to 340 billion
dollars, leading to a tremendous economic burden,
with one in ten hospital beds occupied by traffc ac-
cident patients (11). Ameratunga et al. predict that an
increase in the number of vehicles per inhabitant will
result in an 80% increase in the number of traffc-re-
lated injuries and deaths. They also forecast that med-
ical costs due to traffc accidents will rise by 1.0% of
gross national income in low-income countries, 1.5%
in middle-income countries, and 2.0% in high-income
countries (12).

Epidemiology of Traffc Trauma
in Europe

In Europe, traffc accident mortality ranks 15th
among all causes of death. Annually, approximately
120 000 people die in traffc accidents, and around 2.5
million sustain minor or severe injuries (13). Traffc
accidents in Europe are the fourth leading cause of
injury, with over 90% of fatal cases occurring among
individuals under forty years of age (14, 15, 16). The
traffc mortality rate in middle-income countries in
Europe is 14.4 deaths per 100 000 inhabitants, near-
ly three times higher than in high-income countries,
where the rate is 5.1 deaths per 100 000 inhabitants.
Mortality is particularly high among the younger pop-
ulation in low- and middle-income countries (17, 18).

Except for the Eastern Mediterranean region, the
rate of traffc deaths per 100.000 inhabitants generally
decreases with increasing income (6). The geographi-
cal distribution of mortality from road traffc accidents
reveals that Western European countries have much
lower mortality rates compared to Central and Eastern
European countries (19). Although there has been a
signifcant reduction in traffc accident mortality over
the past three decades due to improvements in road
infrastructure, public education, and preventive cam-
paigns, the reasons for the relatively high death rates
in Central and Eastern Europe remain unclear, neces-
sitating continued efforts to reduce mortality in these
regions.

In 2022, Sweden reported the lowest traffc death
rate in Europe at 21 deaths per million inhabitants, fol-
lowed by Denmark with 26 deaths per million. In con-
trast, Romania (86/million) and Bulgaria (78/million)
had the highest death rates. The average death rate in
the EU due to traffc trauma was 46 road deaths per
million inhabitants. Among Western Balkan countries,

Montenegro had the highest fatality rate (88 per mil-
lion inhabitants) in 2022, with Serbia in second place
(75/million). Montenegro also experienced the largest
increase in fatalities, rising by 33% compared to 2021.

In 2021, 52% of traffc deaths in the EU occurred
on rural roads, 39% in urban areas, and 9% on high-
ways. Men were responsible for three out of four deaths
(78%). Car occupants (drivers and passengers) account-
ed for 45% of all road deaths, pedestrians 18%, users
of two-wheeled motor vehicles (motorcycles and mo-
peds) 19%, and cyclists 9%. In urban areas, pedestrians,
cyclists, and motorized two-wheeler users together ac-
counted for slightly less than 70% of total fatalities (20).

Adolescents, dominated by the male population,
aged 16 to 19 years are faced with the highest risk of
traffc accidents due to the consumption of alcohol and
psychoactive substances and the use of mobile phones,
especially during the frst year of driving, and teenag-
ers in this age group have twice the mortality rate of
girls (14, 4).

Epidemiology of Traffc Trauma
in the Republic of Serbia

Traffc injuries in the Republic of Serbia rank
among the top causes of death, following cardiovas-
cular diseases and malignant neoplasms (21, 22, 23).
According to data from the Agency for Traffc Safe-
ty of the Republic of Serbia, between 2017 and 2021,
there were a total of 173360 traffc accidents, resulting
in 2674 fatalities, 16474 severe injuries, and 83280
minor injuries. Among the participants in traffc acci-
dents, the highest number of fatalities were drivers and
passengers in passenger cars (45%), followed by pe-
destrians (26%), cyclists and motorcyclists (9% each),
tractor drivers and passengers (5%), and drivers and
passengers in heavy vehicles (3%) (22).

The statistical report on traffc safety for 2021
shows that 521 people died and 3347 sustained severe
injuries during that year. Men accounted for 78% of fa-
talities and 61% of those injured. Among the deceased,
the majority were drivers of passenger cars (47%), fol-
lowed by passengers in motor vehicles (33%), pedes-
trians (13%), and cyclists (7%). The age distribution
of fatalities indicates that the highest proportion of
deceased individuals were aged 65 and older (33.6%),
followed by those aged 15-30 years (19.4%), and 31-
44 years (15.2%). The highest proportion of deceased
drivers were in the 65 and older age group, followed
by those aged 15-30 years. Among pedestrians and cy-
clists, those aged 65 and older were most frequently
represented (22).

Analysis of fatalities and injuries by gender re-
veals that men are more likely to die as drivers and
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pedestrians compared to women. Conversely, women
are more likely to be injured as passengers and pe-
destrians, while men are more frequently injured as
drivers of motor vehicles. The public risk in Serbia is
signifcantly higher compared to EU countries, with an
average of approximately 33 more fatalities per mil-
lion inhabitants (24).

On September 1, 2018, Serbia established a trau-
ma registry, initiated by the Resuscitation Council of
Serbia (RSS). This registry enables the monitoring of
epidemiological data related to trauma and is the Ffrst
to record all injuries treated by Emergency Medical
Services (25).

Epidemiology of Traffc Trauma
in Montenegro

Montenegro, with a population of approximately
630,000 inhabitants, has an economy primarily based
on services, with tourism as a key sector. The nominal
GDP of Montenegro for 2015 was estimated at 3.4 bil-
lion euros, with projected annual GDP growth of 3%
until 2025 and 2.5% until 2035 (26, 27).

Montenegro lacks a dedicated trauma registry,
leading to limited data on traffc trauma. Available
data is sourced from the “Statistical Offce” and the
“Ministry of Interior.” In 2021, the Ministry of Interior
reported 6,109 traffc accidents, marking an increase
of 1517 accidents or 33.0% compared to 2020, which
had 4592 accidents (28). The state of road traffc safe-
ty report indicates that 3,003 people were injured in
traffc accidents in 2021, an increase of 916 or 43.9%
from 2020 (Table 1).

Regarding fatalities, 55 people died in traffc acci-
dents in 2021, compared to 48 in 2020, representing an
increase of 7 fatalities or 14.6% (Table 2). According
to the Ministry of Interior, the most frequent fatalities
were drivers of motor vehicles, accounting for 50% of
all deaths. Passengers made up 25% of fatalities, pe-
destrians about 17%, and motorcyclists approximately
8%. The majority of fatalities occurred on main roads
(60%), followed by streets (20%), local roads (5%),
regional roads (3%), and unclassited roads (2%).

Table 1. Traffic Accidents with Injuries

2021 | 2020 Cr('%ge
Total injured persons 3,003 | 2,087 | 43.9%
Seriously injured persons | 474 380 24.7%
Slightly injured persons 2,529 | 1,707 | 48.2%

(Source: Ministry of Interior of Montenegro, report on the state
of road traffc safety for 2021. Available at: https://wapi.gov.me)

Table 2. Traffic Accidents with Fatalities

2021 | 2020 Cr(‘(j:)ge
Total fatalities 55 48 14.6%
Drivers 27 21 28.6%
Passengers 10 16 -37.5%
Cyclists 1 0 /
Motorcyclists 10 4 150.0%
Pedestrians 7 7 /

(Source: Ministry of Interior of Montenegro, report on the state
of road traffc safety for 2021. Available at: https://wapi.gov.me)

Human factors are identifed as the primary cause
of most traffc accidents in Montenegro (28, 29). A
study by Pelici¢ and colleagues conducted from 2011
to 2020 highlights that the distance to the nearest
hospital and specialized treatment centers, as well as
transport time, signifcantly impact the outcomes of
traffc accident injuries (30).

CONCLUSION

The literature review indicates that traffc injuries
are a signifcant global public health issue, requiring
coordinated efforts at both national and international
levels. Implementation of preventive measures and
strategies, including the establishment of trauma reg-
istries, is crucial for reducing the incidence of traffc
injuries. This may involve driver education, enforce-
ment of traffc safety measures, and infrastructure im-
provements. Prompt and effcient emergency medical
assistance can signifcantly reduce mortality and long-
term consequences following traffc accidents. Further
research is necessary to better understand the specifc
characteristics of traffc injuries within local popula-
tions and to develop the most effective intervention
programs.
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Kroz pregled relevantne literature, pruzili smo
uvid u javnozdravstveni problem saobracajnih povreda
kako globalno, tako i lokalno. Prema procenama Svet-
ske zdravstvene organizacije (SZO), oko 1,35 miliona
ljudi godisnje umre u saobrac¢ajnim nesre¢ama, dok
skoro 50 miliona ljudi pretrpi manje ili teZe povrede.
Globalno gledano, saobracajne povrede €ine oko 2,37%
od ukupnog broja smrtnih slucajeva Sirom sveta, Sto ih
svrstava na osmo mesto medu svim uzrocima smrti.
Globalni izvestaj o stanju sigurnosti na putevima 2018.
pokazuje da se broj smrtnih sluCajeva u saobracaju nije
smanjio ni u jednoj zemlji s niskim prihodima izmedu
2013. i 2016. godine, ali je u tom periodu uoceno sma-
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i pisma uredniku i druge medicinske informacije po-
svecene unapredenju medicinskih istraZivanja, praksi i
obrazovanju, iz oblasti medicine i srodnih oblasti.

Casopis izlazi u elektronskom i stampanom for-
matu, tri puta godiSnje. Odmah nakon objavljivanja,
svi radovi su besplatno dostupni online, na web strani-
ci Casopisa i drugim bazama podataka.

Molimo autore da dostave, potpisane od svih
autora, formulare Author statement, Patient consent,
and Confict of interests prilikom prilaganja Clanka
(https://new.sanamed.rs/).

Od februara 2022. Casopis Sanamed poceo je sa
korisCenjem ASSISTANT sistema za elektronsko ure-
divanje Casopisa. Svi korisnici sistema: autori, recen-
zenti i urednici moraju biti registrovani sa jedinstve-
nom email adresom. Za registraciju idite na https://ase-
estant.ceon.rs/index.php/sanamed/about/submissions.

Rukopisi se dostavljaju u elektronskoj formi pu-
tem ASSISTANT sistema.

Radovi se uvek dostavljaju sa sazetkom na engle-
skom i srpskom jeziku. Strani autori podnose radove
samo na engleskom jeziku. Za nazive lekova iskljuci-
vo se koriste genericki nazivi. Uredaji (aparati, in-
strumenti) se nazivaju trgovackim nazivima, a njihov
naziv i mesto proizvodnje treba navesti u zagradama.
Ako se koristi kombinacija slovo-broj, broj treba pre-
cizno oznaciti superskriptom ili indeksom (tj. 99Tc,
IL-6, 02, B12, CD8). Ako se nesto obicno pise kur-
zivom, kao §to su geni (npr. BRCAZ1), to bi trebalo na
ovaj na€in pisati i u radu.

Ako je rad deo magistarske ili doktorske teze, ili
istrazivackog projekta, to treba navesti u posebnoj na-
pomeni na kraju teksta. Takode, ako je ¢lanak prethod-
no predstavljen na nekom nauc¢nom skupu, potrebno je
navesti naziv, mesto i vreme odrZzavanja skupa, kao i
nacin na koji je rad objavljen (npr. promenjen naslov
ili sazetak).

IZJAVA O SUKOBU INTERESA. Rukopis mora
biti propracen izjavom o sukobu interesa svih autora u
kojoj se izjaSnjava o potencijalnom interesu ili navodi
da autori nemaju sukob interesa. Obrazac izjave o su-
kobu interesa mora biti potpisan od strane svih autora
i dostavljen uz rukopis.

AUTORSTVO. Svi pojedinci navedeni kao autori
trebaju biti kvalifkovani za autorstvo. Svaki autor je
trebao dovoljno sudelovati u pisanju €lanka kako bi
preuzeo odgovornost za celi €lanak i rezultate prika-
zane u tekstu. Autori trebaju priloziti opis doprinosa
svakog koautora pojedinacno (na kraju teksta).

PLAGIJAT. Svi rukopisi se proveravaju na plagi-
jarizam (softver iThenticate).

OPSTA UPUTSTVA

Tekst rada kucati u programu za obradu teksta
Word, latinicom, sa dvostrukim proredom, iskljucivo
fontom Times New Roman i veli¢inom slova 12 tacaka
(12 pt). Sve margine podesiti na 25 mm, a tekst kucati
sa levim poravnanjem i uvlatenjem svakog pasusa za
10 mm, bez deljenja reci (hifenacije).

Rukopis mora biti organizovan na sledeéi nacin:
naslovna strana, sazetak na srpskom jeziku, saZzetak na
engleskom jeziku, klju€ne reci, uvod, cilj rada, bole-
snici i metodi/materijal i metodi, rezultati, diskusija,
zakljucak, literatura, tabele, legende za slike i slike.

Svaki deo rukopisa (naslovna strana, itd.) mora
poceti na posebnoj strani. Sve strane moraju biti nume-
risane po redosledu