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Trend of breast cancer mortality in Montenegro,
1990-2018 - Joinpoint regression
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Abstract. - OBJECTIVE: In this study, we
analyzed breast cancer mortality data overall
and by age groups in women in Montenegro, to
determine if there were any changes in trend for
period 1990-2018.

MATERIALS AND METHODS: The study gath-
ered data on breast cancer mortality in Monte-
negro obtained from Vital Registration System.
Annual data on breast cancer mortality were ex-
tracted for period 1990-2018 and analyzed using
World Standard Population age-standardized
and age-specific rates and Joinpoint regression.

RESULTS: In 2018 in Montenegro, breast cancer
accounted for 4.64% of all deaths in women and
for 19.78% of all cancer deaths in women. In terms
of total cancer mortality, it ranked first among
women. Age-standardized rates ranged from
11.41/100,000in 1990 to 20.46/100,000in 2016. Join-
point regression showed no one joinpoint for the
entire population of all women and age groups. In
the observed period, breast cancer mortality rates
significantly increased in the women in Montene-
gro [average annual percentage change (AAPC) =
1.44%; 95% confidence interval (Cl): 0.9-2.0]. The
most affected age group was 55-64 years.

CONCLUSIONS: There is a growing breast
cancer mortality trend in Montenegro. It is nec-
essary to create specific programs for urgent
action, in order to reduce this undesirable trend.
At the same time, support from the competent
institutions is needed for increasing screening
coverage and better prevention of breast cancer
in the target population.

Key Words:
Trend, Mortality, Breast cancer, Montenegro

Introduction

Breast cancer is the leading cause of death in
women in many countries worlwide'*. With ncar-

ly 700,000 dcaths globally, it accounts for I in 6
cancer deaths. It ranks as the fifth in the world
for cancer deaths', with a share of 30% in rela-
tion to all cancer in women®. Its mortality rate is
17% higher in developing than in developed coun-
tries'”. Taking into account the period trom 1990
to the present, there has been a global increase in
breast cancer mortality in most age groups and
regions'™, Despite favorable mortality trends in
some developed countries, breast cancer remains
a major public health problem*®, Looking at the
European region, there has been a decline in
breast cancer mortality with less favorable trends
in transition countries™.

Breast cancer in women is considered as a mul-
tietiological disease. It is difficult to understand
the contribution of each individual risk factor
identified so far®. Most risk factors could be ad-
dressed through health education, as well as public
health initiatives®®. In general, the most important
factors influencing cancer mortality rates are ap-
propriate screening, diagnosis, and treatment of
cancers™'' In the field of breast cancer screening,
the World Health Organization recommends pop-
ulation-based mammograms every second year
for women with an average risk between 50 and
69 years of age in good health system resources'?.
The women who had mammography examina-
tions increased their five-yvear relative survival
rate (o 90%". The latest systematic review" for
Europe has shown that organized mammography
breast cancer screening has led to a mortality de-
crease in the European region.

In Montenegro, breast cancer is the most com-
mon cancer in women and is also the leading
cause of cancer deaths™ . Out of the total num-
ber of women’'s deaths becuase of breast cancer,
58.9%. were under 65 years of age and 81.1%

Corresponding Author: Mirjana M Nedovic Vukovic, MD; e-mail: mirjana.nv@ucg.ac.me 3849
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were under 75 years of age”. 1 out of 5 women
cancer deaths was caused by a breast cancer'.
Montenegro recognizes cancer as a major public
health problem'"". A more intensive health policy,
aimed at combating breast cancer, has been im-
plemented in recent years with the adoption of the
National Breast Cancer Early Detection Program
2010"™ and the National Cancer Program 2011",
The National Breast Cancer Early Detection Pro-
gram'® aims to raise awareness. to identify early
signs and symptoms of the disease and to ensure
a high percentage of women in the screening pro-
gram (minimum 70%). The Program also obligate
to provide adequate diagnosis and treatment for
women with positive/suspicious findings. One of
the goals of the Program was to reduce the mor-
tality of women from breast cancer by 15% in
the period of 5 years after the Program’s imple-
mentation. The breast cancer screening in Mon-
tenegro began on 23 December 2015, in four mu-
nicipalities: Podgorica. Danilovgrad. Cetinje and
Kolasin. The screening was conducted among
women, insurees of the Health Insurance Fund
of Montenegro, aged 50-69. The screening cyele
lasts two vears and the screening test is a digital
mammography.

In order to better monitor cancer diseases. in
accordance with the National Cancer Program'’,
a National Cancer Registry was established on |
January 2013. Cancer surveillance is crucial for
making and implementating health care policies
aimed at prevention and control of diseases. With-
out data collection and analysis, there 1s no ade-
quate assessment whether the set goal is achieved
or I]Ollr":“':l,

Trend variations reporting of breast cancer
helps policymakers to measure its burden, to de-
sign health services infrastructure and allocate
public health resources®®. The study of the breast
cancer epidemiological trend is partially measur-
able as highly preventable, in combination with
primary and secondary preventive activities™>%.

In this study, we analyzed breast cancer mor-
tality data. overall and by age groups. in women
in Montenegro in order to determine if there were
any changes in trends for the period between 1990

and 2018.

Materials and Methods
Data Sources

The study gathered data on breast cancer mor-
tality among women in Montenegro, obtained

3850

from Vital Registration System, which was first
under control of the Statistical Office of Monte-
negro until 2009, and then under the [nstitute for
Public Health. The personal data of the respon-
dents were protected in accordance with the Law
on Personal Data Protection (“Official Gazette
of Montenegro™, No. 079/08 12/2008. No. 070/09
10/2009, No. 044/12 08/2012. No. 022/17 04/2017)
and General Data Protection Regulation (Data
Protection Act 2018, c.). The estimated number of
people, which we used for calculating mortality
rate, was obtained from the website of the Statis-
tical Office of Montenegro (https:/www.monstat.
org/eng/page.php?id=234&pageid=48). We have
conducted analyses on breast cancer mortality
rates using World Standard Population age-stan-
dardized and age-specific rates.

Statistical Analysis

The Joinpoint regression model was used to ana-
lyze long-term trends in breast cancer mortality and
detect the time points when there was a significant
change in the linear time trend. In the Joinpoint re-
gression model, the dependent variable x is the year,
and the independent variable y is the logarithmically
transformed mortality rate. The models also esti-
mated annual percentage change and average annual
percentage change of breast cancer rates. Statistical
analysis was carried out with the Joinpoint software
(Version 4.9.0.0 - March 25, 2021, available from
the Surveillance Research Program of the US Na-
tional Cancer Institute https:/surveillance.cancer.
gov/joinpoint/). The selected method for analysis
was Grid-search method. The minimum number of
observations for the number of points from the end
of the time series to the first joinpoint was set to 3.
The minimum number of observations between two
joinpoints was set to 4. The number of joinpoints
was set between 0 and 4. The permutation test was
used to choose the best fit joinpoint model, with the
total significance level of 0.05. All p-values less than
0.05 were considered significant. We evaluated the
models stratified by age groups (aged 35-44, 45-54,
55-64, 65-74 and 75-84). Ages under 35 years and
over 85 years were not analyzed, due to small num-
ber and 0 value for several years.

Results

Breast cancer mortality data in women for al-
most 30-year period were analyzed and trends for
overall level and for each age groups were exam-
ined.
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Overall Level

In 2018, breast cancer accounted for 4.64% of

all deaths in women and for 19.78% of all cancer
deaths in women. In terms of total cancer mortali-
ty, it ranked first among women. The total number
of deaths from breast cancer increased from 45 in
1990 to 106 in 2018. which equals to an increase
of 135%. Age-standardized mortality rates ranged
from 11.41/100,000 in 1990 to 20.46/100,000 in
2016 (Table I).

Joinpoint regression model showed no join-
point for the entire population of all women and
age groups. In the observed period, breast can-
cer mortality rates significantly increased in the
women in Montenegro [average annual percent-
age change (AAPC) = 1.4%; 95% confidence in-
terval (Cl): 0.9-2.0] (Table I, Figure 1).

Age Groups

The age group 35-44 showed the lowest mean
of age standardized rates, while the highest was
recorded in age group 75-84 vears. The most af-

fected age group, observed separately by years
and also for the entire examined period, was the
age group of 55-64 years (Figure 2).

2 of 5 age groups showed decreases in rates
over time, statistically significant in age group 35-
44 years [AAPC=-3.5%: 95% Cl: -6.4-(-0.1)]. and
not significant in age group 45-54 vears (AAPC
= -0.7%: 95% ClI: -1.6-0.3). The increasing trend
was recorded in all older groups with average in-
creases per year of about 3.6% (Table I, Figure 3).

Discussion

According to our knowledge, this is the only
study of examining the breast cancer mortality
trend in Montenegro. In this study, the breast can-
cer mortality data in women in Montenegro for
over a 28-year period was analyzed. [t was found
that mortality rates had increased with statistical
significance since 1990, showing similarities with
arecent study™** for a similar period globally. The
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Figure 1. Joinpoint regression analysis of overall women breast cancer mortality in Montenegro from 1990 to 2018, AAR-age
adjusted rate standardized to World Standard Population. APC-Annual Percentage Change, *APC was significantly different

from zero p < 0.001.
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average annual increase was 1.4%, with a higher
increase in older women. That was significantly
higher than the global growth of 0.23% per year
in the same period (1990-2017).
Age-standardized rates for the observed peri-
od ranged from 11.41/100,000 to 20.46/100.000.
similar to those in many low middle-income
countries, which are also considered to have the
highest mortality rates in the world*=* In the
last 30 years, the number of deaths from breast
cancer in women has globally increased. In 2019,
China, India and the USA were the countries with
the highest number of deaths in the world (93.50
% 103, 82.10 = 103, 54.40 = 103: respectively)™.
With a rate of 17.3 per 100,000 population reg-
istered in the last observed year. Montenegro
had a rate above the global average for the same
vear, which was 16.3 per 100,000. The highest
mortality rates in the same year were recorded in
Melanesia (ASR = 25.5), Polynesia (ASR = 21.6),
Northern Africa (ASR = 18.4), Caribbean (ASR
= 18.1). and Western Africa (ASR = 17.8). The
lowest estimated death rates were found in East-
ern Asia (ASR = 8.6), Central America (ASR =
10.1). Australia and New Zealand (ASR = 12.6).
North America (ASR = 12.6), and South America
(ASR = 13.4)°, Compared to European countries,
Montenegro also had a higher rate’, followed by
Serbia, which. despite high rates. has reported a
declining trend in breast cancer mortality in re-
cent years™. In Europe, in 2017. the highest mor-
tality rates were observed in Serbia (20.6/100.000
women), followed by other Eastern European
countries and Ireland (16.6/100,000). The lowest
rate was reported in Spain (10.9/100.000 women),
followed by Norway (11.2), Sweden (11.3), Belar-
us (11.4) and the Czech Republic (12.1)". The aver-
age annual percentage change of the breast cancer
mortality trend in women was much higher in the
Philippines (4.36% for the period 1992-2011) and
Thailand (4.35% for the period 1979-2016) than
in Montenegro, and lower in Colombia (0.75% for
the period 1984 to 2015) and Brazil (0.44% for
the period 1979-2015). There was a significant
decrease in the following countries: Denmark
(-3.38%, 1994-2015). Norway (-2.61, 1986-2015),
Estonia (-2.58%, 1981-2015), Canada (-2.46%,
1979-2013) and the United Kingdom (-2.32%,
1979-2015)°. In the countries of the European re-
gion, a more favorable situation than in Monte-
negro is recorded in Croatia (+0.3%, 2003-2016)
and in Slovenia (-1.9%, 1993-2015)". Breast can-
cer death rates have declined over time in most
high-income countries, while it has remained
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high and increasing in many middle income and
low income counties™.

There is a limited knowledge about the main
drivers of mortality rates changes in different
geographical areas and different time periods
globally*. Recent patterns of mortality for Europe
point to a decline in the last three decades. These
reductions are higher in Northern than in Eastern
Europe™. Such favorable trends are the result of
introducing breast cancer screening and improve-
ments in diagnosis and treatments*™*. The excep-
tions are Poland and Romania. A possible reason
for the unfavorable trend in these countries is the
ineffective early breast detection program, as well
as the long average time from the diagnosis to the
start of the treatment, which is about 9.5 weeks for
Poland™*®, up to 38 weeks in extreme cases™". In
Romania, this period is on average 20.5 weeks™*,
while in the United Kingdom the average waiting
time for treatment does not exceed a week’. There
are no precise data on waiting time from diagno-
sis to treatment in Montenegro. Due to the pan-
demic, about 2,000 women in Montenegro, whose
screening revealed a change in breast tissue, have
been waiting for clarification since January 2020.

There are several factors that could influence
the mortality trend, and none of them has been
singled out as particularly dominant”. Research-
es indicate the importance of adequate screen-
ing. diagnosis, and treatment as the most import-
ant factors influencing cancer mortality rates in
general™®! It is encouraging to conclude that in
countries (North America and Central Europe)
that have introduced adequate screening, mortal-
ity rates have had declining trend*. In contrast,
increasing mortality in low-income and low-mid-
dle-income countries may be due to a lack of
screening programs, and thus too late-stage diag-
noses, as well as obstacles to cancer treatment®.
[t is assumed that about two-thirds of the decline
in breast cancer deaths in Western Europe and
North America is due to the introduction of new
treatments, and one-third is due to early detection
and better diagnosis’.

There is no rescarch in Montenegro that could
contribute to explain the high percentage of deaths
from breast cancer. In general, a large percentage
can be attributed to relatively poor surveillance
of cancer diseases in the country. Efforts for im-
proving cancer control have been made in recent
years' 7 and we can expect possible effects in a
few years. Montenegro has introduced a screen-
ing program™ that began on 23 December 2015.
[t used to cover only a total of 30-40% (an excep-
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Figure 2. Distribution of breast cancer mortality by age groups in women in Montenegro. 1990-2018,

tion was made in 2020 in which the percentage
was only 17.49%, due to the COVID-19 pandem-
ic) of the target population. Early detection rate of
breast cancer was 11 per 1,000 screened women,
according to the screening department of the In-
stitute of Public Health. The effect of screening
program can be expected within 3-5 years from
its beginning**, Unfortunately, we have not re-
ceived promising results up to now. One of the

goals of the National Breast Cancer Program in
Montencgro'™ was to reduce breast cancer mor-
tality by 15% in 5 years from its implementa-
tion. It has not been achieved so far. In order to
have effective Early Breast Detection Program, a
country must have adequate facilities to manage
all new cases detected with the screening, as well
as the resources to ensure their follow-up*'. The
postponement of screening in 2020 in Montene-
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Figure 3. Joinpoint regression analysis of women breast cancer mortality by age groups in Montenegro from 1990 to 2018,
ASR-Age Specifie Rate. APC-Annual Percentage Change. *APC was significantly different from zero p < 0.001,
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Table I. Mortality Rate per 100,000 population for women breast cancer in Montenegro and Average Annual Percentage
Change of Rates for period 1990-2018,

AAR! ASR?
45-54 age 55-64 age 65-74 age 75-84 age
Year All women | 35-44 age group group group group group
1990 1141 14,09 33.77 2239 5737 72.09
1991 12.24 1428 38.98 38.39 34.16 40.25
, 1992 11.68 6.94 42.39 40.34 50.04 20.02
L1o93 12.19 1133 4847 39.82 37.07 3041
190 14.25 2916 36.15 45.08 39.39 2027
1995 17.24 2231 38.57 4728 71.70 50.24
19496 1534 6.61 5246 58.73 41.01 78.83
1997 16.09 17.46 4823 5296 56.08 87.39
1998 17.60 17.36 49.24 62.55 54.45 37.97
1999 13.39 433 39.38 48.50 60.64 7297
2000 17,19 18.66 56.57 45.58 73.43 72.02
2001 14.48 13.93 37.55 61.59 5118 79.66
2002 16.44 1851 3278 64.77 80.13 9491
2003 12.16 13.83 32.62 2897 61.70 79.10
2004 13.12 6.93 30.11 60.56 42.92 100.64
2005 1632 23 5536 44.07 77.03 8226
2006 19.58 2125 43.57 7393 69.26 80.33
i 2007 16.84 21.35 34.10 71.96 4842 114.18
| 2008 15.33 238 40.75 69.49 48.80 90.16
' 2009 15.00 11.98 40.82 5533 70.93 53.69
2010 19.07 479 3887 8214 87.67 148.93
2011 19.68 239 53.03 76.79 9342 124.89
2012 19.26 14.26 30.11 77.38 71.29 78.85
2013 17.96 4.72 42.06 66.07 101.02 94.38
2014 17.66 4.69 2357 72.57 118.19 119.58
2015 18.84 11.62 35.68 86.67 82.94 127.39
2016 20.46 6,92 33.08 83.75 112,74 136.79
2017 1958 918 31.49 73.69 119.98 125.54
2018 17.43 0.00 46.20 6158 78,50 116.71
AAPC?
(95%CI" of 1.4 =33 -0.7 29 32 4.8
AAPCY) (0.9-2.0) [-6.4-(-0.1)] (-1.6-0.3) (1.9-3.9) (2.1-4.3) (3.1-6.5)
p < 0.001 < 0.001 0.200 <0.001 <0.001 < 0,001

"Age adjusted rate, $Age speeific rate, *Average Annual Percentage Change, "Confidence interval.

gro. due to the COVID-19 recommendations®,
has extended the waiting period for clarification
of changes observed by screening. and thus for
treatment. [t could further increase mortality
from breast cancer in the future in Montenegro,
which is difficult to assess now’™*,

In addition to all the above, we cannot exclude
the risk factors for the development of breast can-
cer that have been identified so far. These factors
are: alcohol consumption. obesity, younger age
for menarche, older age for menopause. fewer
births, less breastfeeding, lack of physical activi-
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ty and unhealthy lifestyles, such as fat consump-
tion and low intake of fruits, vegetables and
grains and others*®. Alcohol use, obesity, diabe-
tes, and lack of physical activity jointly contrib-
ute to tumor mortality of about 30%. According
to estimates, Montenegro is among the countries
with the highest mortality rate attributable to
tobacco use. along with Serbia and Lebanon®.
Approximately one third of breast cancers can
be avoided by appropriate lifestyle modifications
and mentioned risk factors*’. Considering the
latest research on the prevalence of risk factors
in Montenegro. the situation is not very prom-
ising: 35.4% of adults in Montenegro are active
smokers, while the average alcohol consumption
per year is 10.3 liters per person older than 15
years™. Obesity and physical inactivity are also
present in the Montenegrin population: 40%
of the adult population in Montenegro is over-
weight, 15% is obese, only 13% exercises more
than three times a week, of which only 8.6% dai-
Iy'. However, it is difficult to estimate the con-
tribution of these already known risk factors to
breast cancer mortality in Montenegro.

Conclusions

There is a growing trend of breast cancer mor-
tality in Montenegro. The age group 55-65 is the
most affected. It is necessary to create specific
programs (to ensure that women do not wait for
expert examinations of suspected mammograms
and to shorten the waiting time from the moment
of diagnosis to appropriate treatment) for urgent
action, in order to reduce this undesirable trend.
At the same time, support is needed from the
competent institutions to increase the coverage
of screening and to prevent breast cancer in the
target population.
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Time trends in liver cancer mortality rates in
Montenegro from 1990 to 2018

Mirjana Nedovi¢ Vukovi¢®?, Marina Jaksi¢®9, Danijela Stojanovi¢® and Brigita Smolovic¢'9

trends both overall and gender specific.

Results The mortality trend was constant, with no significant increase or decrease in mortality rates both at the overall level
and by gender. The number of cases, however, increases significantly at the overall level by an average of 1.4% per year
[average annual percentage change (AAPC) (95% confidence interval, Cl): 1.4 (0.5-2.3); P = 0.004] and in women by 1.9%
per year [AAPC (95% ClI): 1.9 (0.8-3.1); P = 0.002]. In men, there was no change in the number of cases. The three age
groups most burdened by mortality from liver cancer were 65-74 (34.9%), 75-84 (26.6%) and 55-64 (25.8%).

Conclusion The consistent implementation of prevention measures and hepatitis virus infection treatment has played a role in
partially favorable liver cancer mortality trends in Montenegro. It is crucial to closely monitor guidelines for this cancer and give
particular attention to the elderly population as the most affected. Eur J Gastroenterol Hepatol 36: 622-627

Copyright © 2024 Wolters Kluwer Health, Inc. All rights reserved.

Objective Liver cancer is the third most common cause of cancer-related deaths worldwide. Hepatitis B and C infections \
are the main factors affecting mortality. During recent years, Montenegro conducted activities on eradication of viral hepatitis
according to the global strategy for the primary prevention of liver cancer mortality. The objective of this study was to assess
the liver cancer mortality trend in Montenegro for the period of 1990-2018 using regression techniques.

Methods liver cancer mortality data in Montenegro from 1990 to 2018 were collected. Mortality rates were age standardized

to the World Standard Population. The joinpoint, linear and Poisson regressions were used to assess liver cancer mortality

Introduction

Liver cancer remains one of the most common malig-
nancies in many countries worldwide [1]. Global Cancer
Observatory estimates that liver cancer claimed the lives
of over 830 000 people in 2020. This makes liver cancer
the third most common cause of cancer-related deaths
worldwide, the second most common cause for men and
the sixth most common cause for women. Male mortal-
ity is two to three times higher than female mortality in
many parts of the world including Mongolia, Thailand,
Cambodia, Egypt and Guatemala [2]. Since liver cancer
is usually diagnosed at an advanced stage, it has one of
the worst prognoses of all cancers, regardless of advanced
diagnostic and therapeutic techniques [1].

Hepatocellular carcinoma accounts for 75-85% of all
deaths recorded worldwide from primary liver cancers,
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while intrahepartic  cholangiocarcinoma accounts  for
10-15% of deaths [2]. It is estimated that chronic hep-
atitis B (HBV) (53%) or hepatitis C (HCV) (25%) viral
infection 1s responsible for approximarely three-quarters
(78%) of liver cancer cases worldwide [3]. Other risk
factors for liver cancer include consumption of foods
contaminated with aflatoxin, excessive alcohol consump-
tion, obesity, diabetes and smoking [2-5]. Results from
meta-analyses, however, suggest that consuming more
coffee may reduce the risk of liver cancer [6]. In addition,
viral infections are the largest contributor to mortality
worldwide; HBV and HCV infections account for 56 and
20% of hver cancer deaths, respectively [2,7]. Excessive
alcohol consumption is second, accounting for 25% of
liver cancer deaths worldwide [8]. Some studies show that
the consumprtion of animal fat is significantly positively
correlated with mortality from liver cancer. Nevertheless,
consumption of vegetables, poultry, fish, eggs and yogurt
has been shown to have a protective effect on liver cancer
mortality |9].

An important global strategy for the primary preven-
tion of liver cancer is the eradication of viral hepatits [2,7].
In Montenegro, as in most other countries, the national
infant immunization program includes three vaccinations
as the mam means of targeted prevention of HBV infec-
tion [2,10]. Montenegro has been implementing the HBV
vaccination program since 2002 [11]. There is currently
no vaccine to protect against HCV [2]. The use of sterile
needles, prevention of mother-to-child transmission, trans-
fusion screening and infection control in health care facil-
ities are just a few examples of safety measures that can
help improve infection control and combar HCV [2,12].
Montenegro continuously complies with guidelines for the

DO 10.1097/MEG.00000000000027 36 622

Copyright € 2024 Wolters Kluwer Health. Inc. Unauthorized reproduction of this article 1s prohibited



Trends in liver cancer mortality in Montenegro Vukovic et al.

treatment of HBV and HCV infections [13,14]. In 2019,
Montenegro adopted the National Good Clinical Practice
Guidelines for the treatment of chronic hepatits C, fol-
lowing the recommendations of the European Socicety for
the Treatment of Liver Discases (EASL). Achievement of
a stable virologic response is defined as the presence of
undetectable HCV RNA 12 weeks after completion
of treatment [14]. The WHO published a global strategy
on viral hepatitis in 2016, covering the years 2016-2021
[15,16]. The strategy included ambitious goals such as a
90% reduction in new cases, 80% treatment of cligible
individuals and a 65% reduction in mortality rates by
2030. In line with the goals of the WHO strategy, targeted
screening is recommended for high-risk HCV populations.
It assumes anti-HCV antibody testing for individuals with
a history of exposure/risk behavior (individuals who have
had medical or dental procedures in health care facilities
where inadequate infection control practices were imple-
mented). Prisoners and former prisoners, persons who
have received blood products that have not previously
been serologically tested, HIV-positive persons, children
of HIV-positive mothers, intravenous drug users, persons
with tattoos, piercings and similar nonsterile procedures
should be tested to prevent discase progression and trans-
mission of the HCV virus [17].

A practical, cost-effective, time-cfficient method of
implementing the strategy on viral hepatitis could be a
microelimination. If it proves effective for some groups, it
could catalyze more ambitious initiatives [15,16]. Target
groups for microelimination include individuals undergo-
ing intravenous therapy, persons on opioid substitution
treatment, hemophiliacs, hemodialysis patients, transplant
patients, prisoners, people with high-risk sexual behavior,
and migrants from high-prevalence areas [18]. In 2016,
Montenegro initiated the microclimination of high-risk
populations.

There is no information available on the impact of
HBV and HCV infection control initiatives on the mortal-
ity from liver cancer in Montenegro.

The objective of this study was to assess the morrtality
liver cancer trend in Montenegro for the period of 1990-
2018 using regression techniques.

Methods

Data on liver cancer mortality in Montenegro from 1990
to 2018 were collected, Liver cancer was identified using
the International Classification of Discases 9th edition
code 155 and 10th edition code €22 [19]. Death certifi-
cates completed by physicians who identify the time and
cause of death were the major source of data. Data sources
up to 2009 were from the State Statistics Office (unpub-
lished data up to 1999 and for the period 1999-2009 pub-
lished in the Statistical Yearbooks of the Institute of Public
Health of Montenegro) [20]. For the period after 2009,
the source of data on the causes of death was the Institute
of Public Health [20]. The population data comes from
the Statistical Office of Montenegro [21]. Mortality rates
were age standardized to the World Standard Population
[22] to estimate both general and gender-specific trends.
The Joinpoint regression model examined long-term
shifts in liver cancer mortality and idenvfied signifi-
cant changes in the lincar time trend. In this model, the

horized
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dependent variable x represents the year while the inde-
pendent variable y symbolizes the logarithmically trans-
formed mortality rate. These models also provided insights
into the estimated annual percentage change (EAPC) and
average annual percentage change (AAPC) in liver cancer
mortality rates. Analyses were performed using Joinpoint
software, version 5.0. 2 May 2023, from the Surveillance
Research Program of the US National Cancer Institute
23]. The natural logarithm of the age-standardized rate
(ASR) was fitted to a regression line, In (ASR) = « + fix
+ ¢, where x denotes the calendar year. The EAPC was
calculated as 100 x (exp() - 1) and its 95% confidence
interval (CI) was also derived from the linear regression
model [23]. To determine the EAPC, the regression line
was fitted to the natural logarithm of the rates using the
calendar year as the independent variable. The grid search
method was chosen for the analysis. The minimum num-
ber of observations for points from the end of the row to
the first connection point was set to three and between
two connection points to four. The number of connection
points was set between zero and four. The permutation
test facilitated the selection of the best-fitting junction
model with an overall significance level of 0.05. Gender
differences were assessed using the parallelism test. In
addition to joinpoint regression, both lincar and Poisson
regressions were applied. They were both carried out in
the Statistical Software for Social Sciences SPSS 26 (IBM
Corp., Armonk, New York, USA). Ethical approval and
consent were not required as this study was based on pub-
licly available data.

Resulis

From 1990 to 2018, liver cancer claimed the lives of
1096 people in Montenegro (58.49% men and 41.51%
women) (Table 1), ranking it as the seventh most common
cancer related to death during the observed period. The
overall average number of deaths per year was 37.8 (22.1
men, 15.7 women) and the average age-standardized rate
was 3.8 (5.1 men, 2.8 women). In men, age-standardized
mortality rates were 1.41 times higher (Table 1). Joinpoint
regression did not reveal any changes in the trend. The
mortality trend was constant, with no significant increase
or decrease in mortality rates both ar the overall level
and by gender (Table 1, Fig. 1). By joinpoint regression
increase in mortality rate was registered only for the
75-84 age group by an average of 1.8% per year [AAPC
(95% CI): 1.8 (0.3-3.3); P = 0.020] (Table 1). Using lincar
regression, we found an increase in the mortality rate in
the 85+ group, but also a decrease in the death rate in the
55-64- year-old group for men and at the overall level as
well as in the 35-44-year-old group for women and at the
overall level (Table 1).

The number of cases, however, has increased signif-
icantly at the overall level by an average of 1.4% per
year [AAPC (95% CI): 1.4 (0.5-2.3); P =0.004], and
in women by 1.9% per year [AAPC (95% CI): 1.9
(0.8-3.1); P =0.002]. In men, there was no change in
the number of cases at the overall level, but an increase
in the number of cases in the age group 75-84 was reg-
istered, by an average of 4.4% per year. There was a
similar increase for this age group in women (4%). This
resulted in an average increase of 4.6% in the 75-84

reproduction of this article is prohibited.



624 European Journal of Gastroenterology & Hepatology May 2024 » Volume 36 « Number 5

Table 1. Descriptive statistics for liver cancer deaths cases and mortality rate in Montenegro and results of regression analyses for
a period of 1990-2018

Joinpoint regression  Joinpoint regression
for death cases for mortality rate

Linear regression for
mortality rate

Poisson regression for

death cases Mortality rate  Death cases

Overall
c22 AAPC (95% CI) 3 (95% CI) 13 {95% Cl) Mean + SD death cases
Male 0.9(-0.3102.0 -1.1({-2.3t0 0.1} -0.05 (-0.117 to 0.010) 0.009 {0.0001 to 0.018) 22.10 « 566 512 =146 641

15-24 1
25-34 1
35-44 13
45-54 -0.120" (-0.237 to 0.01) 0.006 (-0.029 to 0.042) 2.00+ 098 4.57 + 2,62 52
55-64 -0.6 (-2.7 to 1.5) -1.9(-3.9100.3) -0.460" (-0.897 to -0,020) -0.010 (-0.030 to 0.005) 5.80 + 3.00 18.97 + 10.16 171
65-74 =0.1 {-2.1to 2.0) -1.5(-3.4 to 0.4) -0.470 (-1.229 to 0.282) 0.002 (-0.013 to 0.018) 772332 3785+ 16.79 224
75-84 44" (261t06.3) 0.939 (-0.093 to 1,972) 0.047° (0.028 to 0.066) 545+298 58.55 + 23.66 158
85+ 2.888" (0.729 to 5.048) 0.1217 (D.058 to 0.184) 0.78 + 1.09 37.75 + 52.66 21
Female 1.9°(0.81t03.1) 0(-1.1101.1) 0.004 (-0.026 1o 0.035) 0.020° (0.009 to 0.031) 1569 + 4 61 282 + 066 455
15-24 0
25-34 1
35-44 6
45-54 =0.020 (-0.169 to 0.117) 0.020 (-0.027 t0 0.069) 108+1.29 238+3.10 28
55-64 0.1(2.01t00.1) -1(-2.810 0.8) -0.120 (-0.353 tc 0.095)  0.000 (-0.021 to 0.022) 3864177 11.04 £497 112
65-74 1.1{-1.5t0 3.7) 0.1 (-2.3t0 2.5) 0.048 (-0.424 to 0.521) 0.011 (-0,007 1o 0.029) 5451292 20.56 + 10.20 158
75-84 4"(1.81t06.1) 0.861° (0.142 to 1.581) 0.051" (0.030 to 0.072) 459+ 2.69 32.42 £ 1717 133
BS+ 1.329" (0.168 to 2.490) 0.089" (0.024 to 0.154) 0.61+079 19.08 + 27.47 17
All 14" (051023) -0.6 (-1.5t0 0.3) =0.020 (-0.056 to 0.014) 0.013" (0.007 to 0.020) 37.79:833 385+ 078 1086
15-24 1
25-34 2
35-44 -4,8' (-7.3 to -2.4) -0.050" (-0.082 to -0.001}) -0.070" (-0.137 to -0.010) 0.66 = 0.90 0.74 + 0.99 19
45-54 -0.1(-2910 2.9) -0.070 (-0.168 to 0.020) -0.010 {-0.037 to 0.014) 276+1.79 346+ 213 80
55-64 -0.3(-1.9101.3) -1.5(-3.0t00.1) -0.280" (-0.528 to -0.040) -0.000 (-0.021 1o 0.007} 9.76 + 3.73 1477 £ 5.79 283
65-74 03(-16102.2) -0.9(-2.6 t0 0.8) -0.160 (-0.634 to 0.312) 0.005 (-0.006 to 0.017) 1317 +£520 2812 +10.30 382
75-84 46°(3.0t06.1) 1.8"(0.3103.3) 0.939" (0.304 to 1.575) 0.049" (0.034 to 0.063) 10.03 £ 501 42,77 + 15.87 291
B85+ 6.7 (4.01t09.4) 1.920° (D.895 to 2.945) 0.096° (0.051 to 0.141) 131 +1.44 2598 + 2749 38

{3, regression coefficient; AAPC, average annual percentage change; Cl, conlidence interval; F, female; M, male.
*AAPC and [} are stalistically significantly different from zero at a P value less than 0.05.

group as a whole. An increase in the number of cases
was also registered in the age group 85+ |[AAPC (95%
Cl): 6.7% (4.0-9.4); P < 0.001]. Also, there was a reg-
istered decline in the number of cases aged 35-44 of
-4.8% on average per year [AAPC (95% Cl): -4.8%
(=7.3 to =2.4); P < 0.001]. Poisson regression registered
similar results (Table 1).

According to the results of the parallelism test, the
mortality trend in women and men was parallel [finally
selected model: AAPC difference (95% Cly: =1.1 (=2.7 to
0.4); P=0.157].

The three age groups most burdened by mortality from
liver cancer were 65-74 (34.9%), 75-84 (26.6%) and
55-64 (25.8%) (Fig. 2).

Discussion

Thisisthe firstanalysis of the mortality trend in Montenegro
related to liver cancer. Over the 30 observation years,
there was a statstically significant increase in the number
of deaths per year of 1% and a statistically insignificant
decrease in age-standardized mortality rates of -=0.6%. In
terms of total deaths from cancers in Montenegro over
the last 30 years, liver cancer ranks seventh (at the global
level, third) [2]. The average rate for the observed period
was 3.8 deaths/100 000, which is significantly lower than
the global level (16.1/100 000). Across different nations,
the mortality trends from liver cancer vary significantly
[2,24,25]. Global age-standardized death rates from liver
cancer have decreased by 33.4% compared to 1990. Some
countries experienced up to a two-fold increase in rates
in 2019, such as countries from Central Asia, Australasia

Copyright ©® 2024 Wolters Kluwer Health, inc. Unauthorized reproduction of this arlicle

and high-income countries in 2019 [26]. Globally, morrtal-
ity rates showed a significant monotonie, shightly deercas-
ing trend with an AAPC of =1.40. East and Southeast Asia
had the highest liver cancer burden among geographic
regions from 1990 to 2019 [24], accounting for approx-
imately 85% of global deaths responsible from 1990 to
2017 |25]. The lowest mortality rates are in Southern,
Central and Western Asia as well as Central and Eastern
Europe [2,27]. In Montenegro, rates for men were 1.41
times higher (5.1 for men, 2.8 for women). And at the
global level, age-standardized mortality rates were higher
in men than women worldwide [24,28].

Scientific evidence indicates that men experience higher
rates because they are more likely to engage in well-known
risk factors such as alcohol consumprion and smoking
[29,30], even though the exact cause of the gender dif-
ferences is still unknown [24]. In Montenegro, rates are
consistent for both men and women, but the proportion
of female cases was sharply rising. Research conducted on
a global scale berween 1990 and 2019 revealed that mor-
tality rates for men have decreased by nearly 32.3%, while
mortality rates for women have decreased by 35.1% over
the same 30-year period [24]. Age-standardized death
rates have varied across different regions for both men
and women, but overall, rates have declined for both gen-
ders during this nme [24].

While rates in Montenegro remain stable with no dis-
cernible pauses in the trend for either gender, variations are
noted worldwide with varying percentage changes for men
and women. Men's rates increased by an average of 2%
berween 1990 and 1996. Thereafter, there was distinet AAPC
declines of =1% between 1996 and 2000, =9% berween

is prohibited.
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Fig. 1. Joinpoint regression analysis of liver cancer mortality in Montenegro from 1990 to 2018. APC, annual percentage change.
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Fig. 2. Distribution of liver cancer mortality by age groups in Montenegro, 1990-2018.

2000 and 2004, =1% between 2004 and 2011 and a slight
increase (0.2%) berween 2011 and 2019, For women, the
initial trend was an increase of 0.9% per year from 1990 1o
1996. After that, there was a decline with varying percentage
changes from 1996 to 2000, 2000 to 2004 (=7%), 2004 to
2012 (=1%) and 2012 1o 2019 (-0.3%) [24].

In Montenegro, morrtality rates arc higher in older
age groups. In general, mortality rates vary by age group

worldwide. There were more people in the age ranges of
50-69 and =70 years than in the 15-49 and 0-14 age
groups [24,30]. The 75-84 age group in Montenegro was
showing an overall growth trend, with rates rising at an
average annual rate of 1.8%. By using lincar regression,
we were able to determine that the death rate in the 85+
group was rising, while the death rates among men in
the 55-64 group and overall as well as among women in

Copyright © 2024 Wolters Kluwer Health, Inc. Unautharized reproduction of this arlicle is prohibited.
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the 35-44 group were falling. Over time, mortality has
decreased globally across all age groups. Berween 1990
and 2019, AAPC mortality was significantly negative for
all age groups: 0-14 (-1.8), 15-49 (-2.1), 50-69 (-1.8)
and 70+ (=0.4). Untl mid-1999, mortality in the 50-69
and 70+ age groups tended to increase, then it fell sharply
between 2000 and 2005, but it did not change again
between 2006 and 2019 [24]. The neighboring country
of Serbia [9,28] also shows favorable trends in mortality;
over a comparable period from 1991 to 20135, there was
a significant decrease of 1% per year for the overall level,
1% for men and 1% for women, with an average rate that
was more than 30% higher than in Montenegro.

While in Montenegro there was a statistically signifi-
cant mortality decrease in the younger age groups (45-54,
55-64 for men and 35-44 for women), in Serbia there was
a significant mortality increase in the older age groups (85+
for men, 75-84 and 85+ for women). [n men, the mortality
trends from liver cancer were declining in the age groups
<80 years, although in those aged 50-54 and 75-79, the
decline was nort statistically significant. Women’s liver
cancer mortality decreased significantly in the §5-79 age
group, but nonsignificant declines were noted in the 45-49
and 50-54 age groups, as well as in the 80-84 age group
[28]. Aside from the implementation of the HBV vacci-
nation program and the screening of blood products for
HCV and HBV markers [31], other factors contributing
to Serbia’s favorable mortality trend include increased pre-
vention ¢fforts and changes in the prevalence of risk fac-
tors [9.28]. Socioeconomic factors contribute significantly
to reducing mortality rates around the world, especially
concerning access to health care [32-34]. Additional fac-
tors contributing to the overall decline in mortality include
improved therapeutic approaches, the creation of new,
multimodal treatment oprions, improved cancer control in
recent years as a result of public health interventions, pre-
ventive measures, which frequently involve self-initiated
examinations, improved population health education [24]
and increased access to health care services.

The death rate is higher in nations with a lower Human
Development Index and in nations where risk factors
are more common |24]. For instance, the nations of East
and Southeast Asia, which have long employed primary
and secondary preventive measures, new treatments and
improved antiviral therapy, are seeing the steepest declines
[2,29,35,36]. Since the HBV vaccination was implemented
in these nations in the carly 1980s, there has been a noticea-
ble decline in both the incidence of hepatocellular carcinoma
and the prevalence of HBV infection. Because of enhanced
antiviral therapy, HCV seroprevalence is also declining.
Furthermore, there is evidence that less aflatoxin exposure
lowers mortality [2,36,37]. Since the late 1970s, the death
rate from liver cancer has declined in many high-risk East
and Southeast Asian countries, such as China, Taiwan,
Korea, Philippines and Japan since the 1990s [2,29,35].

As viral hepatitis is the primary cause of liver cancer
deaths globally, scientists emphasize the importance of its
eradication. It was estimated that HBV infection causes
56% of liver cancer deaths globally, whereas HCV infec-
tion causes 20% of these deaths [2,7]. As of the end of
2019, 189 nations had included the HBV vaccine in their
national infant immunization campaigns, and 85% of
people worldwide had received three doses of the hepartitis
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B vaccine (2,10, 38]. Montenegro has been carrying out
the HBV vaccination program since 2002 [11]. In 2019,
the coverage with three doses was 68.08%. Because of the
coronavirus discase 2019 pandemic, however, the cover-
age percentage decreased to 64.63% in 2020 [20].

Obtaining access to viral testing and trearment is a sig-
nificant challenge in the majority of low-income nations
2,39,40]. For instance, the majority of HCV infections
occur in health care facilities as a result of unsafe injec-
tion practices and other invasive procedures, and the high-
est prevalence of HCV is found in low-income countries
(211

Regarding the treatment of HBV and HCV infec-
tions, Montenegro follows the guidelines [13,14]. The
reccommendations call for the use of nucleotde/nucleo-
side analogs in the treatment of HBV infection, as well
as the lifelong administration of entecavir and tenofovir
(until HBsAg becomes negative). After that, for 48 weeks,
interferon (IFN) alfa-2a is injected subcutancously once a
week. Montenegro embraced the National Good Clinical
Practice Guidelines in 2019 for the management of chronic
hepatitis C by the recommendations of the EASL [14],
which include the new generation of direct-acting antiviral
agents (DAAs) as the first line of therapy. Treatment using
DAAs according to these guidelines has been applied in
Montenegro since 2016,

Given their virological efficacy, case of administration,
safety and tolerability for both naive HCV partients and
those who have previously received [FN therapy, 1FN-
free, ribavirin-free and DAA-based regimens arc utilized in
Montenegro to treat HBV infection in both cirrhosis-free
and cirrhosis-atfected individuals. For therapy to be effec-
tive, the patient must cooperate well. Therapy is tolerable
with minimal side cffects. Eight to sixteen wecks are allot-
ted for treatment. The law [41] mandates that infectious
disease specialists in Montenegro regularly assess risk fac-
tors for viral hepatitis in primary health care, take action
to prevent the discase’s progression and reduce its trans-
mission, and norify patients of their infections, In keeping
with this trend, the government, WHO, family physicians,
other specialists, politicians,  scientists, pharmaceuti-
cal companics, patient associations and the communirty
are all necessary for infectious discase/hepatologists in
Montenegro to be able to carry out their daily tasks.

In Montenegro, the Infectious Disease Clinic of the
Clinical Center of Montenegro is responsible for the
microclimination of hemodialysis patients, which began
in the period from 2016 to 2019,

Afterward, the ongoing microclimination of former
intravenous drug user patients continued. They are under-
going oral suspension treatment in conjunction with the
Clinic for Psychiatry of the Clinical Center of Montenegro.

Apart from viral factors, it is important to also consider
nonviral facrors such as obesity, diabetes and excessive
alcohol consumption. These factors have been increas-
ingly prevalent in recent years,

Conclusion

The consistent implementation of prevention measures
and hepatitis virus infection treatment has playved a role
in partially favorable liver cancer mortality trends in
Montenegro. It is crucial to closely monitor guidelines for
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this cancer and give particular attention to the popula-
tion aged 65-74, which experiences the highest mortality
rates, as well as the population aged 74-84, where both
the number of cases and rates of mortality are rising.
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Abstract

Introduction: Gastric cancer (GC) remains a significant
global public health problem, despite the decreasing trends
in GC mortality rates in the last 5 decades. Our study aimed
to examine the pattern of GC mortality in Montenegro
between 1990 and 2018 and to contribute to the future by
designing a national long-term strategy for the control and
prevention of GC. Methods: Gastric cancer mortality data in
Montenegro from 1990 to 2018 were collected. Mortality
rates were age-standardized to the World Standard Pop-
ulation for estimating both the overall and gender-specific
trends. The joinpoint regression model was used to assess
GC mortality and identified significant changes in the linear
time trend. Linear and Poisson regressions were also applied
for additional trend analyses. Results: Joinpoint regression
reveals a statistically significant decrease in the age-
standardized rate for the overall level, on average by

1.4% per year (AAPC [95% IP] = —1.4 [-2.4 to —-0.4]; p = 0.007),
which was due to a decrease in the age-standardized rate in
men with an average annual change of —1.8% (AAPC [95%
IP] = -1.8[-2.9 to —-0.6]; p = 0.003), while in women the rates
were stable (p = 0.565). The results for age groups indicate
that a decline was registered at the overall level, and among
men, as a consequence of the trend of decreasing age-
specific rates for the age group 55-64 on average annually
by 2% among men (AAPC [95% IP] = -2 [-3.8to -0.1];p =
0.035), and for the overall level (AAPC [95% IP] = =2 [-3.7
to —0.3); p = 0.026). Conclusion: Our findings indicate a
noteworthy decline in age-standardized overall GC mortality
rates among men in Montenegro, while rates for women
have remained constant. National strategies to further re-
duce mortality rates for GC are necessary.
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Introduction

Epidemiology

Gastric cancer used to be the most common cancer in
the world and was the leading cause of death in men
worldwide until the mid-1990s, when it was overtaken by
lung and colorectal cancer [1]. Nevertheless, gastric
cancer remains a significant global health problem in
many countries [1, 2]. According to the Global Cancer
Statistics (Globocan), gastric cancer accounted for an
estimated 769,000 deaths in 2020, which is equivalent to 1
in every 13 deaths from cancers worldwide [2].

Gastric cancer is still a significant cause of death in
many parts of the world, especially in men in several
countries in South and Central Asia, such as Iran, Al-
ghanistan, Turkmenistan, and Kyrgyzstan [2]. According
to recent estimates from Europe, high rates of gastric
cancer have been observed in Central and Eastern Eu-
ropean regions, including Belarus, Ukraine, the Russian
Federation, and the Baltic States in Northern Europe,
including Latvia [3]. Epidemiological research shows
significant geographical variations in gastric cancer
around the world, with differences in gender, age, and
sociodemographic index between regions and countries.
The burden of this type of cancer increases with age in
both genders [4]. The rates worldwide are twice as high in
men as in women [2]. The total number of deaths globally
due to gastric cancer is increasing and is almost 20%
higher than the number in 1990 [4].

Etiology of Gastric Cancer

Chronic Helicobacter pylori (H. pylori) infection is a
significant risk factor and increases the likelihood of
developing gastric cancer within 10 years of infection by
about six times [5]. Established risk factors for gastric
malignancy, other than H. pylori, include alcohol con-
sumption, smoking, low fruit intake, high consumption of
processed meat, and grilled or grilled meat and fish.
Evidence suggests that the consumption of salt and salt-
preserved foods can also increase the risk of gastric
cancer [6-9].

Gastric cancer is highly influenced by behavior and is
preventable [6]. Significant progress has been made in the
global prevention and treatment of this malignant tumor
[10-12].

European Countries and the Implementation of

Effective Strategies to Prevent Gastric Cancer

The elimination of H. pylori bacteria is considered the
most effective in preventing gastric cancer before the
development of severe chronic atrophic gastritis [9]. It is

£5]
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expected to reduce mortality rates by 40%. The “search-
and-treat” approach, which involves searching for and
eliminating H. pylori in asymptomatic adults, has been
suggested as a cost-effective strategy for reducing the
burden of gastric cancer [10]. For screening for H. pylori
infection, non-invasive diagnostic tests are preferred.
Providing a confirmatory test, such as the 13C urea breath
test (UBT), for individuals with positive serology may
avoid unnecessary exposure to antibiotics in those with
past H. pylori infection [11]. Pepsinogen testing is an-
other non-invasive option for identifying individuals with
precancerous lesions, especially gastric atrophy. However,
a recent meta-analysis [12] concluded that pepsinogens
have only a moderate diagnostic yield in gastric cancer
detection. Thus, large-scale and well-designed prospec-
tive studies are encouraged, particularly in countries
where the gastric cancer burden is high and prevention
efforts are scarce. The recently published European Guide
on Quality Improvement in Comprehensive Cancer
Control emphasized the need for additional clinical
studies to clarify the implementation of population-based
H. pylori screening and eradication programs for gastric
cancer prevention [13].

Are Any of These Strategies for Preventing Gastric
Cancer Implemented in Montenegro or Anywhere in
Europe?

It is important to emphasize that no country in Europe
has yet implemented a strategy for the prevention of gastric
cancer, including Montenegro. Additionally, there is no
available guidance on how to best implement and evaluate
these programs. However, there are attempts, such as the
GISTAR dlinical trial, which aim to investigate the role of H.
pylori eradication combined with non-invasive screening for
precancerous lesions in the reduction of gastric cancer
mortality in a predominantly Caucasian population in
Northern and Eastern Europe [3].

Since Slovenia is also one of the European countries with
a high incidence and mortality rate from gastric cancer, the
EUROHELICAN project [14] was launched last year in this
country. The project aims to implement a population-
based H. pylori “test/search-and-treat” program in young
adults (2,000 men and women between the ages of 30 and
34 will be recruited). The long-term effects of the strategy
will also be evaluated in middle-aged Latvians (healthy
individuals aged 40-64) who were included in the GISTAR
study about 10 years ago [3].

We have high expectations for the results of these
European projects in terms of their efficiency, feasibility,
acceptability, and possible negative effects. The primary
aim of our study was to examine the pattern of gastric
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cancer deaths in Montenegro between 1990 and 2018,
using national mortality statistics and regression methods.
Additionally, the national strategy for preventing mortality
from this type of cancer in Montenegro was assessed.

Methods

Data Source

The data on gastric cancer cases in Montenegro between 1990
and 2018 were collected using the International Classification of
Diseases code 151 from the 9th edition and the code C16 from the
10th edition. Death certificates were the primary data source. The
State Statistical Office provided data until 2009, which were un-
published until 1999 and published in the statistical yearbooks of
the Institute for Public Health of Montenegro from 1999 to 2009.
After 2009, the Institute for Public Health became the data source
for causes of death [15]. Population data were obtained from the
Statistical Office of Montenegro [16].

Statistical Analyses

The mortality rates were standardized according to the World
Standard Population to estimate the overall and gender-specific
trends of gastric cancer. The joinpoint regression model was used to
analyze the gastric cancer mortality rate and to identify significant
changes in the linear time trend. The estimated annual percentage
change (EAPC) and the average annual percentage change (AAPC)
were used to describe the trend changes. The Joinpoint Software,
version 5.0, May 2, 2023, from the Surveillance Research Program of
the US National Cancer Institute, was used for the analysis [17]. The
regression line was adjusted to the natural logarithm of rates, using
the calendar year as an independent variable, to determine the
estimated annual percentage change (EAPC). The grid-search
method was chosen for the analysis, and the minimum number
of observations for points from the end of the series to the first
joinpoint was established as 3 and between two joinpoints as 4. The
number of joinpoints was set between 0 and 5, and the permutation
test facilitated the selection of the most fitting joinpoint model with
an overall significance level of 0.05. Additionally, linear and Poisson
regressions were applied, and they were both executed in the Sta-
tistical Software for Social Sciences SPSS 26 (IBM Corp., Armonk,
NY, USA). The data collected for gastric cancer in Montenegro from
1990 to 2018 was identified using the International Classification of
Diseases code 151 from the 9th edition and the code C16 from the
10th edition. Death certificates were the primary data source until
2009. The data sources until 2009 were from the State Statistical
Office (unpublished data until 1999, and for the period 1999-2009,
published in the statistical yearbooks of the Institute for Public
Health of Montenegro). For the period after 2009, the data source on
causes of death is the Institute for Public Health [15].

Results
For the observed period 1990-2018, a total of 1,180

cases of death due to gastric cancer were registered. The
average number of deaths per year was 40.7 for the overall

Gastric Cancer Mortality in Montenegro,
1990-2018

level, 26.6 for men, and 14.7 for women. The average age-
standardized rate was 4.4 deaths/100,000 with an almost
2.5 times higher rate in men (6.4/100,000) than in women
(2.7/100,000) (Table 1). Joinpoint regression reveals a
statistically significant decrease in the age-standardized
rate for the overall level, on average by 1.4% per year
(AAPC [95% IP] = —1.4 [-2.4 to —0.4]; p = 0.007), which
was due to a decrease in the age-standardized rate in men
with an average annual change of -1.8% (AAPC [95%
IP] = -1.8 [-2.9 to -0.6]; p = 0.003), while in women the
rates are stable (p = 0.565) (Table 1; Fig. 1).

The results for age groups indicate that a decline was
registered at the overall level and among men as a
consequence of the trend of decreasing age-specific rates
for the age group 55-64 on average annually by 2% and
among men (AAPC [95% IP] = =2 [-3.8 to -0.1]; p =
0.035) and for the overall level (AAPC [95% IP] = =2
[-3.7 to =0.3]; p = 0.026). Parallelism in trends about
gender is not proven (AAPC difference [95% CI] = —1.4
[-3.1 10 0.3]; p = 0.112).

Registered changes by joinpoint regression (Table 1) in
the number of cases in the form of a decreasing trend for
age groups 35-44 (AAPC [95% IP] = 0.4 [-6.3 to —1.6];
p = 0.002) and 45-54 (AAPC [95% IP] = -3.1 [-5.0
to —1.2]; p = 0.003) and an increasing trend in the age
group 75-84 (AAPC [95% IP] = 3.9 [1.4-6.3]; p = 0.003)
in men led to similar changes in the same age groups at
the overall level, but it did not lead to a significant change
in the number of deaths from gastric cancer for the
observed period for the overall level neither for men
(AAPC [95% IP] = 0.003 [-1.1 to 1.1]; p = 0.960) nor for
women (AAPC [95% [P] = 0.97 [-0.5 to 2.4], p = 0.173),
nor for the whole population (AAPC [95% IP] = 0.32
[-0.7 to ~1.3]; p = 0.511). Changes in total levels are not
proven by Poisson regression either (Table 1).

Among those who died from gastric cancer, almost a
third were aged 65-74 (29%), almost a quarter were aged
55-64 (24.7%), and almost a quarter were aged 75-84
(23.1%), and not a small percentage were aged 35-44
(11.9%) (Table 1; Fig. 2). Joinpoint regression did not
reveal a single point in time at which there was a sig-
nificant change in the trend of dying from gastric cancer
in Montenegro, neither for age-standardized rates nor for
the number of cases for all studied categories.

Discussion
This study presents the first analysis of the gastric

cancer mortality trends in Montenegro. Our results show
a constant and stable decline in mortality rates from
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Table 1. Descriptive statistics for gastric cancer deaths cases and maortality rate in Montenegro and results of regression analyses for
period 1990-2018

Joinpoint
regression for

Joinpoint
regression for

Linear regression Poisson regression

for mortality rate,

for death cases,

Mean + SD

Overall death
cases

death cases, mortality rate, B (95% Cl) B (95% Cl) mortality  death cases
AAPC (95% Cl) AAPC (95% Cl) rate

M 003 (-1 -1.8* (-2.9 -0.111* (-0.188 0.000 (-0.007 64+19 26.6+6.7 770
to 1.1) to —0.6) to —0.034) to 0.009)

35-44 -0.4* (-6.3 - -0.13* (-0.227 -0.043* (-0.090 1.23+£1.03 249236 42
to —1.6) to —0.033) to -0.004)

45-54 -3.1* (-5.0 - -0.441* (-0.626 -0.036* (-0.061 3.31+1.75 8.89+5.47 96
to -1.2) to —-0.256) to -0.01)

55-64 -0.7 (-2.6 -2* (-3.8 -0.446* (-0.996 -0.003 (-0.024 7.89+386 248+124 229
to 1.4) to -0.1) to -0.104) to 0.017)

65-74 0.2 (-1.6 -1.2(-34 -0.501 (=1.191 0.002 (-0.013 7.65+3.17 37.7x154 222
to 2.2) to 0.6) to 0.188) to 0.017)

75-84 3.9* (1.4 - 0.638 (-0.751 0.040* (0.020 5.37+3.45 58.1+304 156
to 6.3) to 2.027) to 0.059)

B85+ -0.9 (-3.6 - -0.047 (-2.697 0.002 (-0.046 0924095 47.4%57.1 25
to 2.0) to 2.603) to 0.052)

F 1{-0.5 -04 (-1.8 -0.012 (-0.05 0.010 (-0.001 2.7+£0.8 14.1+4.7 410
to 2.4) to 1.0) to 0.025) to 0.021)

35-44 -1.7 (-44 - -0.052 (-0.182 -0.006 (-0.047 1.37+41.21 2954285 45
to 1.1) to 0.078) to 0.033)

45-54 0.2 (-2.4 - -0.003 (-0.134 0.015 (-0.020 1.57+1.06 3.79+2.83 44
to 2.8) to 0.128) to 0.052)

55-64 -2.4 (-4.8 - -0.175 (-0.376 -0.018 (-0.047 2174151 6.27+459 63
to 0.1) to 0.026) to 0.011)

65-74 2.6* (0.1 - 0.1806 (-0.218 0.023* (0.0014 4.13+2.47 15.6+8.73 120
to 5.1) to 0.579) to 0.044)

75-84 2.4* (0.1 - 0.1818 (-0.567 0.028* (0.0061 4.03+£245 29.3+16.2 117
to 4.9) to 0.931) to 0.050)

85+ 4 (-6.5 - -0.178 (-1.271 0.002 (-0.049 0.75x0.79 216x236 21
to 15.6) to 0.913) to 0.055)

All 0.3 (-0.7 =-1.4* (-2.4 -0.056* (—-0.101 0.003 (-0.002 4.4+1. 40.7£9.1 1,180
to 1.3) to —0.4) to —-0.01) to 0.010)

35-44 -3.6* (-6.1 - -0.091 (-0.180 -0.036* (—0.065 2.37+1.82 2.72+2.08 87
to —-1.0) to -0.00) to —-0.007)

45-54 -1.8* (-3.3 - -0.213* (-0.314 -0.022* (-0.042 4824194 6.28+2.84 140
to =0.2) to —=0.11) to -0.00)

55-64 -0.8 (-2.7 —-2* (-3.7 -0.290* (-0.603 -0.006 (-0.026 10.0£4.65 15.1£7.18 292
to 1.1) to —0.3) to —-0.021) to 0.013)

65-74 1.1 (-0.8 -0.2 (-2.6 -0.100 (-0.556 0.009 (-0.003 11.7+4.91 25.3+9.87 342
to 3.0) to 1.6) to 0.355) to 0.022)

75-84 3.1* (11 0.5(-13 0.4069 (-0.352 0.034* 941+4.74 40.8+16.7 273
to 5.1) to 2.3) to 1.166) (0.020-0.049)

85+ -04(-29 - -0172 (<1419 -0.007 (-0.042 1.58+1.32 306+269 46
to 2.2) to 1.074) to 0.026)

AAPC, average annual percentage change; B, regression coefficient. *Indicated that AAPC and B are statistically significantly
different from zero at a p value <0.05. M, male; F, female.
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Multiple Joinpoint Models

n

Age standardized mortality rate

1

0 1

Male - 0 Joinpoints

— 1990-2018 APC =-1,79
Female - 0 Joinpoints
1990-2018 APC =-0,42
All - 0 Joinpoints

— 1990-2018 APC =-1,39*

Years

1950 1992 19%4 1956 1998 2000 2002 2004 2006 2003 2010 2012 2014 2016 2018

Fig. 1. Joinpoint regression analysis of gastric cancer mortality in Montenegro from 1990 to 2018. APC, annual
percentage change. *APC was significantly different from zero p < 0.05.
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Fig. 2. Distribution of gastric cancer mortality
by age groups in Montenegro, 1990-2018.
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gastric cancer in Montenegro between 1990 and 2018
which is similar to the global research where death rates
from gastric cancer have generally been declining over the
last few decades [18-20].

Gastric Cancer Mortality in Montenegro,
1990-2018

Our data reveal that the average rate of death in
Montenegro due to gastric cancer is 4.4/100,000 (6.4/
100,000 for men and 2.7/100,000 for women), which is
more than 2.5 times lower than the global average rate

Oncology 5
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(11.8/100,000 for overall, 11/100,000 for men, 4.9/
100,000 for women) [18]. The highest death rates from
gastric cancer were recorded in East Asia (15.9/100,000),
and the lowest in North America (1.8/100,000). High
mortality rates were also observed for men and women in
Central and Eastern Europe and South America [19].

Montenegro’s death rates have seen a significant de-
crease of aboul —1.4% per year (1990-2018) for the
overall level, and —1.8% for men. The highest average
annual percentage decrease was registered in the age
group 55-64 for both men and the overall level. In
contrast, a drop in mortality rates is registered in both
genders and all age groups at the global level for a similar
period (1990-2019). At the global level, the average
annual decline in men aged between 50 and 69 is about
2.2% [19].

Additionally, in Montenegro, the death rates are sig-
nificantly higher in men, with the highest death rates
registered in the age groups 55-64 and 65-74. In 2019,
death rates were higher among men than women
worldwide, across all age groups. The highest rates in the
world were observed in the older age group of 70 years.
Men in South Asia had the highest death rates among age
groups 15-49, while men in North Africa and the Middle
East had the highest rates for age groups 50-69 and over
70. For women, the highest rates were observed in South
Asia for age groups 15-49 and 50-69 years, and in North
Africa and the Middle East for the older age group of
70 years [19].

In our study, we found that the maximum decline in
death rates was recorded in the age group of 55-64, which
is consistent with global findings [19]. Throughout the
latter half of the 20th century, the occurrence and
mortality rates of gastric cancer dropped significantly
across Europe [20]. The EU saw a consistent and gradual
decline in mortality rates from gastric cancer between
1980 and 1999 [20], and a further decrease was observed
from 2000 to 2005 [21]. In the European Union and other
significant European nations, death rates from gastric
cancer decreased by approximately 3% each year between
1980 and 2011 [22].

According to the estimates of the World Health Or-
ganization and the International Agency for Cancer
Research for the year 2020, Montenegro is in 54th place
out of 185 countries in terms of gastric cancer mortality
rates. The first places in terms of gastric cancer mortality
rate are occupied by Mongolia, Kyrgyzstan, Tajikistan,
and China [23]. According to earlier research on gastric
cancer mortality in the areas of the former Yugoslavia,
Montenegro had the lowest rate of the countries in the
region [24].

6 Oncology
DOL: 10.11539/000537739

Among the other countries in the region, in Croatia,
there has been a noticeable decline in the gastric cancer
mortality rate in the male population over different pe-
riods of observation (1988-2008), with a decrease of 5%
from 1988 to 1995 and 2.5% from 1995 to 2008 [25]. The
same mortality rate in the female population decreased by
3.2% from 1988 to 2008. In Serbia, joinpoint regression
analysis indicated a significant decrease in mortality rates
of gastric cancer from 2000 to 2015, with an annual
percent change (APC) of 2.21% per year in men and
1.75% in women [26]. However, from 2015 to 2017, there
was a significant increase of 44.5% in mortality rates from
gastric cancer in APC in men and 53.15% in women [26].

Moreover, in Serbia, in 2018, the age-standardized
mortality rate was 7.40/100,000 men and 3.4/100,000
women [27], while for the same year, the mortality rate in
Montenegro was 5.2/100,000 in men and 3.0/100,000 in
women, and globally 11.7/100,000 in men and 5.2/
100,000 in women [28]. The reasons behind the trend of
decreasing death rates in neighboring countries are not
yet completely understood 25, 26]. However, it has been
suggested that this trend may be linked 1o the stabilization
of the political, economic, and social situation, as well as
the introduction of modern diagnostic techniques and
more effective treatment methods [26]. Globally, the
decrease in gastric cancer can be attributed to a better
understanding of its epidemiology, molecular mecha-
nisms, clinical diagnosis, and treatment [4, 29].

Controlling risk factors is an essential part of moni-
toring this sort of cancer. Studies have shown that erad-
icating H. pylori bacteria can effectively reduce the oc-
currence of gastric cancer by approximately 50% [30, 31].
According to a review conducted by Ford et al. [32], the
risk of developing gastric cancer was 34% lower among
individuals who received eradication therapy compared to
the control group. However, the sole eradication of the
bacteria alone is insufficient. Rather, more attention is
being paid to the interaction between dietary habit changes
and H. pylori control [5, 7]. According to Maastricht VI
[33], H. pylori eradication may reverse gastric atrophy and,
to some extent, intestinal metaplasia (IM) and may halt the
progression from chronic atrophic gastritis to neoplastic
lesions in a subset of patients.

In China, a population-based study demonstrated that
eradicating H. pylori is possible and acceptable. However,
factors such as missed doses, male gender, smoking,
obesity, and alcohol consumption can affect eradication
success and should be kept in mind to prevent eradication
failure [34, 35]. More attention is being given to iden-
tifying patients at higher risk for surveillance of this
cancer [30, 36, 37], in order to reduce mortality.
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In Montenegro, as in many other countries [36], there
are no national guidelines for the diagnosis, treatment,
and follow-up of patients who test positive for H. pylori.
As a result, we rely on the official recommendations
provided in 2022 entitled “Management of Helicobacter
pylori infection: the Maastricht VI/Florence consensus
report” [33] for treatment guidance. In addition, for
follow-up of endoscopically and pathophysiologically
verified precancerous lesions, we refer to the revised
recommendations published in 2019 by the “Manage-
ment of epithelial precancerous conditions and lesions
in the stomach (MAPS II): European Society of Gas-
trointestinal Endoscopy (ESGE), European Helicobacter
and Microbiota Study Group (EHMSG), European
Society of Pathology (ESP), and Sociedade Portuguesa
de Endoscopia Digestiva (SPED) guideline update 2019
[38]. Based on current evidence [33], it is recommended
to integrate population-based H. pylori test-and-treat
programs into healthcare priorities, especially in regions
with high gastric cancer incidence (ASR greater than 20/
100,000). In Montenegro, the standardized incidence
rate of gastric cancer is 12.3/100,000 for men and 3.6 for
women [39], and the optimal time to start screening
remains uncertain. To prevent early preneoplastic
changes in the gastric mucosa and therefore gastric
cancer, the test-and-treat H. pylori program is suggested
to focus on individuals aged 20-40. The first testing line
should involve the detection of anti-H. pylori 1gG
antibodies in serum by using an enzyme-linked im-
munosorbent assay (ELISA). A stool H. pylori antigen
test may be used as a confirmatory test, as the urea
breath test is currently not available in Montenegro.
Performing a confirmatory test is crucial to avoid un-
necessary use of antibiotics. When selecting antibiotics,
it is important to avoid using those necessary for treating
life-threatening infections in the community, particu-
larly in regions with a high rate of clarithromycin re-
sistance (more than 15%). There has not been any re-
search on clarithromycin resistance in Montenegro, so
this recommendation can also be applied to our country.
This gastric cancer screening strategy proposal could be
implemented with existing resources in Montenegro.
Additionally, it would be essential to implement 13C-
UBT in Montenegro. It is also important to determine
the resistance to clarithromycin to select antibiotics with
minimal antibacterial resistance development and de-
termine the most adequate eradication regimen for H.
pylori-positive individuals. Follow-up treatment to
confirm eradication success should be incorporated and
evaluated based on feasibility and cost-effectiveness in
our country. Results from ongoing large randomized

Gastric Cancer Mortality in Montenegro,
1990-2018

clinical trials - GISTAR and EUROHELICAN - are
eagerly awaited as they are expected to provide im-
portant insights into surveillance. In addition, it is
uncertain whether to introduce and perform serological

screening in Montenegro with the determination of

serum pepsinogen I and II (sPG-I and sPG-11) including
the calculation of the sPG-I/I1 ratio in combination with
the analysis of anti-H. pylori antibodies, as this requires
additional analysis in terms of cost justification.
Moreover, the introduction of serological tests for
the detection of atrophic gastritis would increase
the number of upper gastrointestinal endoscopies
for all patients with positive serologic biopsies.
These are questions that require clear answers soon
in Montenegro to reduce the frequency of gastric
carcinoma,

The control of gastric malignancy poses a new chal-
lenge. However, introducing a prophylactic vaccine
against H. pylori may be a good future solution [40, 41].
This vaccine is not yet available on the market [41].

Other preventable risk factors include smoking, al-
cohol consumption, changes in food preparation, ex-
posure to radiation, obesity, and consumption of fruits
and vegetables [6, 29, 42, 43]. In high-risk Asian
countries, reducing the intake of foods with high salt
content is one of the proposed ways to solve the problem
of gastric malignancy [44]. The most effective ways to
prevent gastric malignancy are changes in diet and
lifestyle, especially in the developed world [6]. For in-
stance, in Japan, where there is a decrease in mortality,
mandatory screening for gastric cancer and a change in
eating habits, such as an increased intake of fresh,
unprocessed fruits and vegetables, have contributed to
this decrease [45].

Recently, new diagnostic modalities have led to
higher diagnostic rates in the identification of precan-
cerous conditions and early gastric cancer using image-
enhanced endoscopy. In the Clinical Center of Mon-
tenegro in Podgorica, we use high-resolution endoscopy
with chromoendoscopy to diagnose gastric precancer-
ous conditions and early neoplastic lesions and guide
biopsy for atrophic and metaplastic changes in the
mucosa. Endoscopic ultrasonography (EUS) can be a
helpful tool in identifying infiltrated regions of the
gastric wall. Unfortunately, EUS is not currently
available in Montenegro. However, since most endo-
scopists in other cities in Montenegro are not yet fa-
miliar with advanced imaging techniques, we currently

cannot recommend exclusively endoscopic staging of

gastritis without biopsy. Further education of endo-
scopists is necessary. Additionally, not all pathologists in
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Montenegro use systems for histopathological staging
(e.g., operative link on gastritis assessment [OLGA] and
operative link on gastric intestinal metaplasia assess-
ment [OLGIM]) to identify patients with advanced
stages of atrophic gastritis. Improving diagnostics from
this aspect is also necessary.

Laparoscopic surgery is used in Montenegro for
treating early gastric cancer. It offers potential benefits,
such as decreased postoperative morbidity and reduced
recovery time. With technical advances, future gastric
cancer surgery is expected to become increasingly min-
imally invasive and will likely take advantage of the
rapidly developing robotic technologies [46].

Conclusions

Through the offered analysis, we found that in
Montenegro there is a tendency to decline in age-
standardized mortality rates from gastric cancer for
men and the overall level, at the expense of the decline in
age-standardized rates in the age group 55-64 and for
men and the overall level, without changes in the rate in
women. Specific national strategies are warranted to
further reduce mortality from this cancer. The main goals
of such strategies should be the control of risk factors that
have already been proven to increase the incidence and
mortality of gastric cancer (such as smoking, excessive
alcohol consumption, and diet), as well as interventions
such as eradication of H. pylori infection, early detection
of suspected cases, and improved access to standard
treatment. The study of trends by individual categories,
such as gender and age groups, represents a very im-
portant aspect of the assessment of the burden of gastric
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Abstract. - OBJECTIVE: Every year, melano-
ma claims over 20,000 lives in Europe. In Monte-
negro, as in Europe, numerous campaigns have
been initiated to raise public awareness about
the importance of melanoma prevention and its
early detection. Thus, accompanying current di-
agnostic and therapeutic protocols, new meth-
ods of melanoma diagnosis and treatment have
been implemented. Studying the trend enables
the identification of the groups most burdened
by mortality and assesses whether there has
been a change in trends based on interventions
aiming to reduce mortality. The objective of this
study is to evaluate the mortality trend from cu-
taneous melanoma in Montenegro for the peri-
od 1990-2018.

MATERIALS AND METHODS: We have uti-
lized national data on the causes of death from
melanoma, code 179 from the ninth and C43
from the tenth revision of the International Clas-
sification of Diseases, categorized by gender
and age groups. The study utilized various re-
gression techniques, including Joinpoint re-
gression in the Joinpoint Program, Poisson re-
gression, and linear regression in the SPSS 26th
Program, to describe the trend.

RESULTS: In Montenegro, during the peri-
od from 1990 to 2018, a total of 281 individuals
died (51.6% male and 48.4% female). This ranks
as the 13th leading cancer in terms of mortal-
ity among all cancers. The average age-stan-
dardized rate was 1.1 deaths per 100,000 (1.2
for males and 1.0 for females). The number of
death cases has been increasing on average
by 3.3% annually [average annual percentage
change (AAPC) (95% Cl) = 3.3 (1.7-4.9); p<0.001]
on an overall level and by 5.4% annually among
males [AAPC (95% CI) = 5.4 (3.6-7.3); p<0.001]
due to the rises in the age groups 55-64 years
and 65-74 years with an average annual percent
change of respectively 3.2% [AAPC (95% CI) =
3.2 (0.8-5.8); p=0.012] and 5.4% [AAPC (95% CI)
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= 5.4 (2.7-8.1); p<0.001] overall level, and 4.8%
[AAPC (95% CI) = 4.8 (2.4-7.3); p<0.001] and
7.5% [AAPC (95% CI) = 7.5 (4.9-10.2); p<0.001]
among males. For females, an increase of 1.1%
was recorded, which was not statistically signif-
icant [AAPC (95% CI) = 1.1 (-0.8-3.0); p=0.255].
Furthermore, there was a noted increase in
the rates at an overall level [B (95% CI) = 0.027
(0.008-0.046); p=0.007] and in the age group
65-74 years [B (95% CIl) = 0.249 (0.090-0.407);
p=0.003], as well as among males at an overall
level [B (95% CI) = 0.052 (0.025-0.079); p<0.001]
and for age groups 45-54 years [B (95% CI) =
0.102 (0.011-0.193); p=0.030] and 65-74 [B (95%
Cl) = 0.410 (0.144-0.676); p=0.004]. In contrast,
the rates for females remained constant. The
three age groups most burdened by melanoma
skin cancer mortality are 65-74 years (23.5%),
55-64 years (21.7%) and 75-84 years (19.2%).

CONCLUSIONS: The results of regression
analyses indicate a significant rise in both the
number of death cases and mortality rates over-
all, specifically among males in Montenegro. In
females, however, the increase in the number of
death cases and rates is not statistically signif-
icant. Preventive campaign activities should be
redirected towards the most vulnerable groups
in terms of mortality, namely males and the el-
derly population.

Key Words:
Cutaneous melanoma, Mortality trend, Develop-
iNg country, Monteneqro

Introduction
Meclanoma 1s the most malignant skin cancer,

possessing the highest mortality rate’. According
to GLOBOCAN data’, in 2020, a total of 57,043
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death cases from melanoma were reported world-
wide, constituting less than 1% of all cancers,
with an age-standardized rate of 0.7 in men and
0.4 in women globally. The majority of deaths oc-
curred in Central and Western Europe, East Asia,
and South America’. Annually, melanoma claims
over 20,000 lives in Europe®. It is responsible for
1.4% of all cancer-rclated deaths documented in
Europe in 2018°. The data from the last decade
suggest that, in Montenegro, melanomas account
for about 1.4% of all cancer-related deaths®. There
arc pronounced variations in the burden of mel-
anoma across different populations. The analy-
ses suggest that the most substantial melanoma
burden is predominantly observed in Australian,
North American, and European demographics,
with a particular emphasis on the elderly and
male cohorts™". Prolonged exposure to ultraviolet
radiation from sunbathing and indoor tanning is
identified as a primary risk factor for melanoma
onset''. Other risk factors for melanoma include
having an invasive skin melanoma in one or more
first-degree relatives, a history of primary inva-
sive skin melanoma, more than a hundred benign
melanocytic nevi, three or more clinically atypi-
cal (dysplastic) nevi, fair skin (type 1 or 2), red or
blue hair, one or more severe sunburns with blis-
tering, usc of tanning beds (especially before the
age of 30), and exposure to pesticides'. To com-
bat this cancer, population-based strategics have
been implemented to reduce its incidence through
prevention. The prevention strategics range from
primary prevention methods, such as reducing
sun exposure and implementing stricter labeling
protocols for sunscreens™ ", to secondary preven-
tion methods like full-body skin visual exams',

The disparitics in incidence and carly diagnosis
across Europe arc tied to notable differences in
public awareness and the availability of primary and
secondary prevention campaigns. Nordic and West-
ern European countries have several decades-long
traditions of public education campaigns for pre-
venting and detecting skin cancers' ™.

Early diagnosis of melanoma is pivotal in en-
hancing survival rates™?. Hence, globally, sclf-skin
examinations are promoted, along with clinics for
pigmented lesions that expedite the monitoring of
patients suspected of having melanoma®**. Since
2013, Montenegro, as a member of the most famous
European melanoma prevention and screening cam-
paign, Euromelanoma?®, has been carrying out ac-
tions to raisc awareness at the national level about
skin malignancies with an emphasis on melanoma.
The main goal of these campaigns 1s to cducate the

3464

general public about melanoma risk factors and the
importance of recognizing abnormal lesions by
self-examination. All specialties related to derma-
topathology arc included in the campaign: derma-
tologist, plastic surgeon, pathologist, family doctor,
general practitioner, oncologist, nuclecar medicine
specialist. Additionally, with the goal to improve da-
ta collection as a part of the Euromelanoma project,
the first National Registry of Melanoma Patients
is being developed. In recent years, Montenegro
has also introduced novel diagnostic and treatment
mecthods for melanoma.

This study aims to assess melanoma mortal-
ity (overall, by gender, and by age groups) in
Montenegro from 1990-2018 by using regression
techniques. Such analyses alert countries experi-
encing an increasing trend in skin malignancics
to take action in mitigating the malignancy load
and thereby reducing its overall burden”. It can
also aid in evaluating the cffectiveness of new
diagnostic, therapeutic and preventive strategies®™

Materials and Methods

Data Sources

The data concerning melanoma mortality in
Montenegro from 1990 to 2018 were collected.
Melanoma was identified using the International
Classification of Diseases code 172 from the 9*
edition and code C43 from the 10™ edition?”. The
primary data source consists of death certificates
filled out by physicians who determine the time
and cause of death. Ethical approval and consent
were not required as this study was based on pub-
licly available data. The data sources until 2009
were from the State Statistical Office (unpub-
lished data until 1999, and for the period 1999-
2009 published in the statistical ycarbooks of the
Institute for Public Health of Montenegro™. For
the period after 2009, the data source on causcs of
death is the Institute for Public Health®. Popula-
tion data were sourced from the Statistical Office
of Montenegro (available at: https:/www.mon-
stat.org/cg/page.php?id=48&pageid=48). Mortal-
ity rates were age-standardized to the World
Standard Population®” for estimating both the
overall and gender-specific trends.

Statistical Analyses

The joipoint regression model  scrutinized
long-term shifts in melanoma mortality and iden-
tified significant changes in the linear time trend.
In this model, the dependent variable x represents
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the year, while the independent variable y sym-
bolizes the log-transformed mortality rate. These
models also offered insights into the estimated
annual percentage change (EAPC) and the average
annual percentage change (AAPC) of mclanoma
mortality rates. Analyses were executed using the
Joinpoint Software, version 5.0.2-May, 2023, free-
ly available on the website of the National Cancer
Institute of the United States of America®. The
natural logarithm of the Age standardized death
rate (ASDR) was fitted to a regression line, In
ASDR = a + Bx + g, where x denotes the calendar
year. The EAPC was computed as 100 = [ex-
p(B)-1], and its 95% confidence interval (Cl) was
also derived from the lincar regression model®,
To determine the EAPC, the regression line was
adjusted to the natural logarithm of rates, using
the calendar year as an independent variable. The
Grid-search method was chosen for the analysis.
The minimum number of observations for points
from the end of the series to the first joinpoint was
established as 3 and between two joinpoints as 4.
The number of joinpoints was set between 0 and
4. The permutation test facilitated the selection of
the most fitting joinpoint model with an overall
significance level of 0.05. Gender differences were
assessed using the parallelism test'. Beyond the
Joinpoint regression, both lincar and Poisson re-
gressions were applied. They were executed in the
Statistical Software for Social Sciences SPSS 26
(IBM Corp., Armonk, NY, USA).

Results

From 1990 to 2018, Montencgro recorded a total
of 281 deaths (145 males or 51.6% and 136 females
or 48.4%) from melanoma, making it the 13th most
common cause of cancer-related mortality for the
observed period. The average annual death count
was 9.7 (5.0 males and 4.7 females), with the aver-
age age-standardized rate being 1.1 (1.2 for males
and 1.0 for females). The rates were approximately
1.07 times higher among males (Table ).

Due to low values, with certain years recording
rates of 0 or close to 0, the joinpoint regression
could not have been exccuted for age-standard-
ized rates, neither overall nor gender-specific.

The outcomes derived from the joinpoint re-
gression analysis pertaining to death cases indi-
cate an average annual increase of 3.3% [AAPC
(95% CI) = 3.3 (1.7-4.9); p<0.001] at an overall
level and 5.4% annually among males [AAPC
(95% CI) = 5.4 (3.6-7.3); p<0.001]. The increase

was recorded within age groups 55-64 years
and 65-74, with average annual percent chang-
es of 3.2% [AAPC (95% CI) = 3.2 (0.8-5.8);
p=0.012] and 5.4% [AAPC (95% CI) = 54 (2.7-
8.1); p<0.001] respectively for the overall popula-
tion, and 4.8% [AAPC (95% Cl) = 4.8 (2.4-7.3);
p<0.001] and 7.5% [AAPC (95% CIl) = 7.5 (4.9-
10.2); p<0.001] among males. Among females,
an increase of 1.1% has been recorded, which is
not statistically significant [AAPC (95% CI1) = 1.1
(-0.8-3.0); p=0.255]. For males in the age group
45-34 years, a breakpoint emerged in 2011, From
1990-2011, the mortality count increased annual-
ly by an average of 7.5% [AAPC (95% CI) = 7.5
(3.5-11.7); p=0.001]. subsequently followed by a
pronounced decline of 13.2% from 2011-2018.
While this decrease was not statistically notable
for the observed period, it rendered the trend for
this overall age group statistically insignificant
(Table 1, Figures I and 2). The parallelism test
results suggest that the mortality trend by gender
is not parallel and that male mortality rates csca-
late 4.3 times faster [final selected model: AAPC
difference (95% CI) = 4.3 (1.8-6.9); p=0.001].

Employing lincar regression, we obscerved an
increase in rates at an overall level [ (93% CI) =
0.027 (0.008-0.046); p=0.007] and in the age group
65-74 years [ (95% Cl) = 0.249 (0.090-0.407);
p=0.003], as well as among males at an overall
level [B (95% CI1) = 0.052 (0.025-0.079); p<0.001]
and for age groups 45-54 years [ (95% Cl) = 0.102
(0.011-0.193); p=0.030] and 65-74 vears [P (95%
CI) = 0410 (0.144-0.676); p=0.004]. Conversely.
the female rates remained stable (Table ).

Poisson regression allows us to discern the
trend pattern in contexts where there is a lim-
ited number of cases per unit of time, as is the
case with mortality due to skin melanoma. By
utilizing this method, we additionally recorded
an increase in mortality cases among women
aged 65-74 years [P (95% CI) = 0.047 (0.004-
0.090); p=0.032]. Similar increases were ob-
served in the age group 35-44 vears [B (95%
Cl) = 0.080 (0.009-0.151); p=0.028] and 45-54
for males [ (95% CI) = 0.066 (0.012-0.121);
p=0.018] (Table 1).

The three age groups most burdened by skin
melanoma mortality arc 65-74 years (23.5%), 55-
64 years (21.7%), and 75-84 years (19.2%). No-
tably, a significant percentage of melanoma skin
cancer deaths is recorded among the age group
35-44 (11.0%) and 25-34 years (4.3%) (Figure 3).
The average rates for these groups are detailed
subscquently (Table 1).
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Table L Deseniptive stanstics of death cases and mortality rate and results of regression analyses of skin melanoma mortality in Montenegro for the period 1980-2018

ca3

Joinpoint regression

for death cases

Lincar regression
for mortality rate

Poisson regression

for death cases

Mortality rate

meanzsd

Death cases

meanzsd

Death cases overall
number for 1980-2018

25-34
35-44
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65-74
75-84
854

AAPC (35201
54% (3673

19(-3.2-74)
A8 (24.73)
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331749
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D003 (0180024
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0034 (-0002-0071)
O39* (0 00K-(0.070)
0071 (DO3R-0.102)
D019 (-0.012-0.051)

0009 (00510 070

12407

1.2241.73
1854214
309322
5.5546.71
1064412 64

10205

214£2.27
42124493
GYU8 616
1348:18 71
11205
(L4500 80
1244150
1LEI£]99
3054266
4854516
RAORLR 93
Glhtl643

5:31 8

10.52400.74
0. 76020091
1344123
L17+1.51

(034099

4721

(L5540.69
(ALY
060083
110147
93075
(1 45:0 63
9747

(34049
(L75:0.85
(TS K
1444136
1.53+1 .68
1 26100
03740 58

145

*Statistically sigmificant change i mortality wend

3466




Mortality trend of cutaneous melanoma in Montenegro from 1990-2018

20, ®  Male - 0 Joinpoints

19 + 7 1990-201B APC = 542*
18 Female - 0 Joinpoints
17 + 4 1590-2018 APC = 1,08
16 + o+ 4 *  All- 0 Joinpoints

15 + | 1990-2018 APC = 3,30°
14 :
13
12
n

Number of Deaths
=

8
T
6
5
awmn o+ e + L] L] L]
3
2
1
0

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Years

Figure 1. Joinpoint regression analysis of overall and gender skin melanoma mortality in Montenegro from 1990 to 2018,
APC-Annual Pereentage Change: *APC was significantly different from zero p<0.001,

Discussion the number of deaths and mortality rates for the

cntire population and males in Montenegro as

This study outlines the mortality trends from well. However, for females, neither the growth in
melanoma in Montenegro for the period from the number of cases nor the rate proves statistical-
1990 to 2018. The results of regression analyscs ly significant. On a global level, while the number
indicate that there is a significant increase in both of cases is increasing by 90% compared to 1990,
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Figure 2. Joinpoint regression analysis of skin melanoma mortahity by age groups in Montenegro from 1990 to 2018, APC-
Annual Percentage Change. *APC was significantly different from zero p<0.001.
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Figure 3. Distribution of skin melanoma mortality by age groups in Montenegro. 1990-2018.

age-standardized rates reveal a declining trend
from 1990 to 2019 (EAPC in ASDR = -0.27).
These rates are decreasing for the entire popula-
tion, males and females alike”.

In 2018, thc melanoma mortality rate in Mon-
tenegro was 1.6/100,000. The average rate for
the studied period was around 1.1 cases per
100,000, which is significantly lower than the
highest rates recorded in countries like New Zea-
land (5.2/100,000) and Australia, Norway, North
Macedonia, and Sweden (greater than 3/100,000).
Conversely, it is considerably higher than the
world’s lowest rates found in Mongolia, Egypt,
Sri Lanka, and India (less than 0.2/100.000)°.

Although globally, age-standardized mortality
rates exhibit a declining trend, 102 countries have
shown an upward trajectory in ASDR. Guatemala
witnessed the most significant increase in ASDR
(EAPC = 3.9, 95% CI: 3.1-4.6), followed by Be-
larus and Greece”.

In Montenegro, the rates among men in 2019
were 3.7 times higher than women, which is dou-
ble the global rate, where the ratio was at 1.56 for
the same year. Age-specific melanoma mortality
rates in Montenegro peak in individuals aged
above 75 years. This partially aligns with global
findings, wherein the prominent mortality rates
manifest in those aged over 70 years, particularly
among males”.

In Montenegro, the number of deaths is in-
creasing in the 55-74 age group, with a particu-

larly pronounced increase in both the number of

cases and rates for those aged 65-74 ycars, en-
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compassing the total population and males. Glob-
ally, for the obscrved period from 1990 to 2019,
mortality rates demonstrate a declining trend
for age groups younger than 80 years, especially
among individuals aged 30 to 49 years. However,
there is an upward trend among the population
older than 80.

Over the past decade, public health systems
have promoted multiple primary and secondary
prevention strategics that might be responsible for
the mild reduction in mortality rates, especially
in younger age groups”.

The further decrease may be associated with
advancements in healthcare and medical technol-
ogy, such as carly detection through skin cancer
examinations using superior diagnostic tools and
the approval of immunotherapy and molecularly
targeted treatments for advanced melanoma'**,

Mortality trends from melanoma vary signifi-
cantly worldwide” and depend on geographical
location, ethnicity, age, and gender™-*,

Considering the global burden of melanoma,
Europe remains one of the most affected re-
gions™ ™ Mortality rate cstimates in Europe
show minimal variations among countrics, rang-
ing from the lowest at 1.1 ASDR in Malta to 3.3
ASDR in Norway, with an average of 1.7 for EU
+ EFTA countries. Mortality rates are universally
higher for males than females, spanning Europe
from 0.9 to 2.8 for females and 1.3 1o 4.2 for
males. Nordic countries and Switzerland display
the most substantial gender disparity in mortality
rates, peaking in Finland (1.1 for females via 2.9
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for males). Mortality due to melanoma claims
over 20,000 lives in Europe annually. From 1985
to 2015, the countries manifesting a consistent
rise in ASDR from melanoma for both genders in
Europe were Estonia, Latvia, Lithuania, Norway,
the UK, the Republic of Moldova. Serbia, Slova-
kia, Croatia, Italy, Slovenia, Belgium, Japan and
the Republic of Korea.

The Czech Republic. Macedonia, and Switzer-
land displayed a decreasing trend in male mortal-
ity rates. Austria, Denmark. Finland, Hungary,
Switzerland. and Macedonia exhibited declining
trends in female mortality rates. For men, the
highest AAPC in mortality rates from 2005-2015
was recorded in lreland (+5.3%). the Republic of
Korea (+4.4%) and Lithuania (+3.0%), whereas
the negative AAPC was observed in Australia,
the Czech Republic, Macedonia, Romania, and
Switzerland. Among women, Croatia registered
the highest AAPC (+1.8%), whereas the negative
AAPC was noted in the Czech Republic, Mace-
donia, Sweden, Hungary, Switzerland, Austria,
Finland. Spain, and Denmark.

The highest ASDR for both genders was docu-
mented in Norway (4.55 per 100,000 for men and
3.02 per 100,000 for women) and Slovenia (3.86
per 100,000 for men and 2.58 per 100,000 for
women)**. Norway, Sweden and the Netherlands
rank among the top five for ASDR of melanoma
in Europe”. In Eastern and Southeastern Euro-
pean countries, including Montenegro, mortal-
ity rates are relatively consistent, but mortality
trends vary. For the middle age group (50-69
years), mortality trend investigations display dis-
parity among countries, with decreasing trends
in countries like the Czech Republic and Slova-
kia but ascending trends in others, peaking for
men in Serbia (AAPC 3.6%) and for women in
Slovenia (AAPC 6.0%). The oldest age groups
consistently show significant mortality increases
in both genders, up to an 8% AAPC in Scrbia'.

Across Europe, a significant increase in survival
rates has been recorded#. It has exceeded 90%
for a five-year relative rate in Nordic or Western
countrics but remains below 60% in Eastern Eu-
rope for individuals diagnosed in this decade*.

This can be partly attributed to novel advanced
melanoma treatment modalities®*, A study"
conducted in the US demonstrates an association
between the introduction of new systemic thera-
pies and a sudden decline in melanoma mortality.
Countries that approved this therapy later, such
as Spain, subsequently recorded a decline in mor-
tality™. Although innovative, cffective therapics

were introduced in European countries from 2012
to 2015, access to them is highly inconsistent
across the continent™,

In Montenegro, therapeutic options have been
cxpanded. Both immunotherapy and combination
therapy are being used. As a first-line treatment
in immunotherapy, Pembrolizumab has been
utilized since 2017. Depending on the BRAF
status, combination therapy is also cmployed
(drugs: Trametinib used from 2017. Dabrafenib
used from 2017 Vemurafenib used from 2013,
Cobimetinib used from 2017). The combination
therapy can also be considered as a first-line
treatment. If the BRAT status is negative, chemo-
therapy is administered following immunothera-
py. Numerous primary and secondary prevention
campaigns were initiated in the 1980s or at the
beginning of the 21" century™**, The most re-
nowned campaign for Europe is the Euromelano-
ma Plan, which commenced in 1999%. Germany
launched a national melanoma screening program
(the SCREEN Project) in 2008%, but its imple-
mentation has yet to achieve significant shifts in
mortality rates* >,

In recent years, Montencgro has been conduct-
ing national-level awareness-raising initiatives.
Annually, in May, as part of the Euromelanoma
campaign, free skin examinations for the public
arc organized under various slogans (for 2023, the
slogan was “Are you protected from the sun™).
Additionally, the Montenegrin population has
access to the Euromelanoma website at https:/
www.curomelanoma.cu/enr-me/, translated into
the native language, providing information on
melanoma prevention, detection and treatment,

Globally, fervent rescarch cfforts are underway
to advance diagnosis to carlier stages, prevent the
onsect, and develop groundbreaking treatments.
One objective of analyzing cpidemiological data
and trends is to capture the carly indications of
the success of these initiatives through changes
in melanoma incidence or mortality™,

Conclusions

Despite the measures undertaken in recent
years aimed at mitigating melanoma, no change
in the mortality trend has been observed. In
Montenegro, both the number of melanoma death
cases and the mortality rates are significantly
increasing, both at the overall level and among
males. However, the inercase in the number of
death cases and the mortality rate is not statis-
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tically significant for females. Preventive cam-
paign efforts should be redirected towards the
most vulnerable groups in terms of mortality,
namely males and the older population.

Authors’ Contributions

Conceptualization: M. Nedovie Vukovic, Z. Bukumiric.
Data curation: M, Nedovie Vukovie, Z. Terzie. Formal anal-
ysis: M. Nedovie Vukovie, M. Golubovic, Z. Terzic. Inves-
tigation M. Nedovie Vukovic, M. Golubovic. Methodology:
M. Nedovic Vukovie, Z. Bukumiric. Supervision: Z. Terzic,
M. Golubovic. Visualization: M. Bojic. Writing — original
draft: M. Nedovie Vukovie. Writing — review & editing: M.
Nedovie Vukovice, Z. Terzie, M. Golubovice.

Conflict of Interest
The authors have no conflict of interest to declare.

Data Availability
All data generated or analyzed during this study are includ-
ed n this published article.

Funding
This research received no specific grant from any funding
resource.

Ethics Approval and Informed Consent
No ethical approval or consent was necessary, as this study
relied on publicly available data.

ORCID ID

M. Nedovie Vukovic: 0000-0003-3429-5102
Z. Terzic: 0009-0002-9465-9537

M. Golubovic: 0000-0002-1697-1616

M. Bojic: 0009-0003-7660-4679

Z. Bukumiric: 0000-0002-7609-4504

References

1) Linares MA, Zakaria A, Nizran P. Skin Cancer.
Prim Care 2015; 42: 645-659.

2) Sung H, Ferlay J, Siegel RL, Laversanne M, Soer-
jomataram |, Jemal A, Bray F. Global cancer sta-
tistics 2020: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin 2021; 71: 209-249.

3470

3) World Health Organization. Available at: https://
gco.iarc.frtoday/data/factsheets/cancers/16-Mel-
anoma-of-skin-fact-sheet.pdf. (Accessed. Sep-
tember 10, 2023).

4) Cancer burden statistics and trends across Eu-

rope. ECIS. Available at: https://fecis.jrc.ec.euro-
pa.eu. (Accessed: September 10, 2023).

5) Ferlay J, Colombet M, Soerjomataram |, Dyba T,
Randi G, Bettio M, Gavin A, Visser O, Bray F. Can-
cer incidence and mortality patterns in Europe: Es-
timates for 40 countries and 25 major cancers in
2018. Eur J Cancer 2018; 103: 356-387.

6) Institute For Public Health of Montenegro. Avail-
able at: https://'www.ijzcg.me/melizvjestaji/lumr-
li-prema-uzroku-smrti-po-grupama-oboljenja-po-
lu-i-starosti-u-crnoj-gori-2010-2019.

7) Karimkhani C, Green AC, Nijsten T, Weinstock
MA, Dellavalle RP, Naghavi M, Fitzmaurice C.
The global burden of melanoma: results from the
Global Burden of Disease Study 2015. Br J Der-
matol 2017; 177: 134-140.

8) Murray CJ, Aravkin AY, Zheng P, Abbalati C, Ab-
bas KM, Abbasi-Kangevari M, Borzouei S. Glob-
al burden of 87 risk factors in 204 countries and
territories, 1990-2019: a systematic analysis for
the Global Burden of Disease Study 2019. Lancet
2020; 396: 1223-1249,

9) LiZ Fangy, Chen H, Zhang T, Yin X, Man J, Yang
X, Lu M. Spatiotemporal trends of the global burden
of melanoma in 204 countries and territories from
1990 to 2019: Results from the 2019 global burden
of disease study. Neoplasia 2022; 24: 12-21,

10) GBD 2019 Demographics Collaborators. Glob-
al age-sex-specific fertility, mortality, healthy life
expectancy (HALE), and population estimates in
204 countries and territories, 1950-2019: a com-
prehensive demographic analysis for the global
burden of disease study 2019. Lancet 2020; 396:
1160-1203.

11) Carr S, Smith C, Wernberg J. Epidemiology and
risk factors of melanoma. Surg Clin N Am 2020,
100: 1-12.

12) Tucker MA, Goldstein AM. Melanoma etiology:
where are we? Oncogene 2003; 22: 3042-3052.

13) Seite S, Del Marmol V, Moyal D, Friedman AJ.
Public primary and secondary skin cancer pre-
vention, perceptions and knowledge: An interna-
tional cross-sectional survey. J Eur Acad Derma-
tol Venereol 2017; 31: 815-820.

14) Lazovich D, Choi K, Vogel RI. Time to get serious
about skin cancer prevention. Cancer Epidemiol
Biomarkers Prev 2012; 21: 1893-1901.

15) Brunssen A, Waldmann A, Eisemann N, Katalin-
ic A. Impact of skin cancer screening and sec-
ond-ary prevention campaigns on skin cancer in-
cidence and mortality: A systematic review. J Am
Acad Dermatol 2017; 76; 129-139.

16) Van der Leest RJ, Zoutendijk J, Nijsten T, Mooi
WJ, van der Rhee JI, de Vries E, Hollestein LM,
Increasing time trends of thin melanomas in
The Netherlands: What are the explanations of



Mortality trend of cutaneous melanoma in Montenegro from 1990-2018

18)

20)

21)

22)

23)

24)

25)

26)

27)

recent accelerations? Eur J Cancer 2015; 51;
2833-2841.

Armstrong A, Powell C, Powell R, Hallam N, Tay-
lor J, Bird J, Sarran C, Oliver D. Are we seeing
the effects of public awareness campaigns? A
10-year analysis of Breslow thickness at presen-
tation of malignant melanoma in the South West
of England. J Plast Reconstr Aesthet Surg 2014,
67: 324-330.

Forsea AM, Del Marmol V, Geller AC. Priorities
and challenges for skin cancer prevention in Eu-
rope: an expert survey. Melanoma Res 2013; 23:
298-306.

Forsea AM; Euromelanoma Working Group, del
Marmol V. Impact, challenges and perspectives
of Euromelanoma, a pan-European campaign of
skin cancer prevention. J Eur Acad Dermatol Ve-
nereol 2013; 27: 1317-1319.

Lasithiotakis KG, Leiter U, Eigentler T, Breuninger
H. Metzler G, Meier F, Garbe C. Improvement of
overall survival of patients with cutaneous mela-
noma in Germany, 1976-2001: which factors con-
tributed? Cancer 2007; 109: 1174-1182.

Lindholm C, Andersson R, Dufmats M, Hansson
J, Ingvar C, Méller T, Sjodin H, Stierner U, Wa-
genius G; Swedish Melanoma Study Group. In-
vasive cutaneous malignant melanoma in Swe-
den, 1990-1999. A prospective, population-based
study of survival and prognostic factors. Cancer
2004; 101: 2067-2078.

Lynch M, Tierney E, Roche L, Quigley J, Farsi M,
Ramsay B. Hackett C, Ahmad K. Melanoma diag-
nosis and management after the introduction of a
pigmented lesion clinic in the Mid-West of Ireland.
Ir J Med Sci 2017; 186: 671-675.

Keith DJ, Jones T, Ives A, de Berker D, Verne J.
Rate of positive diagnosis of skin cancer and its
stage in two-week wait referrals in England accord-
ing to age. Clin Exp Dermatol 2017; 42: 145-152.

Argenziano G, Moscarella E, Annetta A, Battar-
ra VC, Brunetti B, Buligan C, Cantisani C, Capiz-
zi R, Carbone A, Carlino A, Corsetti V, Damiano A,
De Salvo V, De Simone P, Di Caterino P, Fargnali
MC, Ferrari A, Fossati B, Frascione P, Ghigliotti G,
Gonzalez Inchaurraga MA, Guerriero C, Landi C,
Mazzoni L, Mirizzi S, Palazzo G, Pedretti A, Peris K,
Piemonte P, Rossi A, Satta R, Savoia F, Scalvenzi
M, Stanganelli |, Stinco G, Zampieri P, Zalaudek |I.
Melanoma detection in ltalian pigmented lesion clin-
ics. G Ital Dermatol Venereol 2014; 149: 161-166.

Del Marmol V. Prevention and screening of mela-
noma in Europe: 20 years of the Euromelanoma
campaign. J Eur Acad Dermatol Venereol 2022;
36: 5-11.

Yang DD, Salciccioli JD, Marshall DC, Sheri A
and Shalhoub J. Trends in malignant melanoma
mortality in 31 countries from 1985 to 2015. Br J
Dermatol 2020; 183: 1056-1064.

World Health Organization. International Classifi-
cation of Diseases, 10th Revision (ICD-10). Avail-
able at: http://'www.who.inl/ classifications/apps/
icd/icd10online/. Accessed: July 23, 2023.

28)

29)

30)

31

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

Public Health Institute Podgorica. Statistical Year-
book for 2009 on Population Health and Health-
care in Montenegro [in Montenegrin]. Podgorica;
2010.

Ahmad OB, Boschi-Pinto C, Lopez AD, Mur-
ray CJ, Lozano R, Inoue M. Age standardization
of rates: a new WHO standard. GPE Discussion
Paper Series: No.31. Geneva: World Health Or-
ganization. 2001. Available at: https./cdn.who.int/
media/docs/default-source/gho-documents/glob-
al-health-estimates/gpe _discussion_paper series
paper31_2001 age standardization_rates.pdf.
National Cancer Institute. Joinpoint Regression Pro-
gram, Version 5.0.2-May, 2023. Available at: https:/
surveillance.cancer.govijoinpoint/. (Accessed: July
24, 2023).

Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permu-
tation tests for joinpoint regression with applica-
tions to cancer rates. Stat Med 2000, 19: 335-351.

Trager MH, Queen D, Samie FH, Carvajal RD,
Bickers DR, Geskin LJ. Advances in prevention
and surveillance of cutaneous malignancies. Am
J Med 2020; 133: 417-423.

Siegel RL, Miller KD, Jemal A. Cancer statistics,
2020. CA Cancer J Clin 2020; 70: 7-30.

Frankel AE, Eskiocak U, Gill JG, Yuan S, Ramesh
V, Froehlich TW, Ahn C, Morrison SJ. Digoxin
Plus Trametinib Therapy Achieves Disease Con-
trol in BRAF Wild-Type Metastatic Melanoma Pa-
tients, Neoplasia 2017, 19: 255-260.

Guy GP Jr, Thomas CC, Thompson T, Watson
M, Massetti GM, Richardson LC; Centers for Dis-
ease Control and Prevention (CDC). Vital signs:
Melanoma incidence and mortality trends and
projections — United States, 1982-2030. MMWR
Morb Mortal Wkly Rep 2015; 64. 591-596.

Whiteman DC, Green AC, Olsen CM. The grow-
ing burden of invasive melanoma: Projections of
incidence rates and numbers of new cases in six
susceptible populations through 2031. J Investig
Dermatol 2016; 136: 1161-1171.

Sneyd MJ, Cox B. A comparison of trends in mel-
anoma mortality in New Zealand and Australia:
The two countries with the highest melanoma in-
cidence and mortality in the world. BMC Cancer
2013; 13; 372,

Garbe C, Leiter U. Melanoma epidemiology and
trends. Clin Dermatol 2009; 27: 3-9.

Sommariva A, Forsea AM, Agius D, Ascierto PA,
Bastiaannet E, Borgognoni L, Demetriou A, Gar-
be C, Gavric Z, Hocevar M, Innos K, Laronnin-
gen S, Louwman M, Robsahm TE, Rutkwoski P,
van Akkooi A, Zorzi M, Pasquali S, van de Vel-
de C, Rossi CR. Quality assurance in melanoma
care: the EU-MELACARE study. Eur J Surg On-
col 2018; 44: 1773-1778.

Forsea AM. Melanoma incidence and montality in
Europe: new estimates, persistent disparities. Br
J Dermatol 2012; 167: 1124-1130.

Barbaric J, Sekerija M, Agius D, Coza D, Dimitrova N,
Demetriou A, Safaei Diba C, Eser S, Gavric Z, Prim-



M. Nedovic Vukovic, Z. Terzic, M. Golubovic, M. Bojic, Z. Bukumiric

42)

43)

44)

45)

46)

47)

ic-Zakelj M, Zivkovic S, Zvolsky M, Bray F, Coebergh
JW, Znaor A. Disparities in melanoma incidence and
mortality in South-Eastern Europe: Increasing inci-
dence and divergent mortality patterns. Is progress
around the corner? Eur J Cancer 2016; 55: 47-55.

Crocetti E, Mallone S, Robsahm TE, Gavin A,
Agius D, Ardanaz E, Lopez MC, Innos K, Mini-
cozzi P, Borgognoni L, Pierannunzio D, Eisemann
N; EUROCARE-5 Working Group. Survival of pa-
tients with skin melanoma in Europe increases
further: Results of the EUROCARE-5 study. Eur J
Cancer 2015; 51: 2179-2190.

Galceran J, Uhry Z, Marcos-Gragera R, Borras
J, GRELL EUROCARE-5 Working Group. Trends
in net survival from skin malignant melanoma in
six European Latin countries. Eur J Cancer Prev
2017; 26: 77-84.

Forsea AM. Melanoma Epidemiology and Ear-
ly Detection in Europe: Diversity and Disparities.
Dermatol Pract Concept 2020; 10: e2020033.

Sattar J, Kartolo A, Hopman WM, Lakoff JM,
Baetz T. The efficacy and toxicity of immune
checkpoint inhibitors in a real-world older patient
population. J Geriatr Oncol 2019; 10: 411-414,

Joshi K, Atwal D, Ravilla R, Pandey Y, Yarlagadda
N, Kakadia S, Makhoul I, Hutchins L, Mahmoud F.
Immunotherapy Outcomes in Advanced Melano-
ma in Relation to Age. Perm J 2020; 24: 19.093.
Berk-Krauss J, Stein JA, Weber J, Polsky D, Geller
AC. New Systematic Therapies and Trends in Cuta-
neous Melanoma Deaths Among US Whites, 1986-
2016. Am J Public Health 2020; 110: 731-733.

48)

49)

50)

51)

52)

53)

54)

55)

Duran-Romero AJ, Sendin-Martin M, Conejo-Mir
J, Pereyra-Rodriguez JJ. Cutaneous malignant
melanoma mortality in Spain from 1979 to 2018.
Trends and new perspectives in the immunother-
apy era. J Eur Acad Dermatol Venereol 2021; 35;
884-891.

Kandolf Sekulovic L. More than 5000 patients with
metastatic melanoma in Europe per year do not
have access to recommended first-line innovative
treatments. Eur J Cancer 2017; 75: 313-322.

Sanchez Conejo-Mir J. Campanas de prevencion
del melanoma. Piel 2002; 17: 457-465.

Conejo-Mir J, Bravo J, Diaz-Pérez JL, Fernan-
dez-Herrera J, Guillén C, Marti R, Moreno JC,
Noda A, Zulaica A. Euromelanoma day. Results
of the 2000, 2001 and 2002 campaigns in Spain.
Actas Dermosifiliogr 2005; 96: 217-221.

MacKie RM, Hole D. Audit of public education
campaign to encourage earlier detection of ma-
lignant melanoma. BMJ 1992; 304: 1012-1015.

Katalinic A, Eisemann N, Waldmann A. Skin can-
cer screening in Germany. Documenting melano-
ma incidence and mortality from 2008 to 2013.
Dtsch Arztebl Int 2015; 112: 629-634.

Stang A, Jockel KH. Does skin cancer screening
save lives? A detailed analysis of mortality trend
times in Schleswig-Holstein and Germany. Can-
cer 2016; 122: 432-437.

Trautmann F, Meier F, Seidler A, Schmitt J. Effects
of the German skin cancer screening programme
on melanoma incidence and indicators of disease
severity. Br J Dermatol 2016; 175: 912-919.



European fowrnal of Public Health, 1-6

. The Author(s) 2024, Published by Oxford University Press on behalf of the European Public Health Association.

Thisis an Open Access article distributed under the terms of the Creative Commons Attribution License (hitps://ereativecommons.org/licenses/by/4.0/),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited

hittps:/fdod.org! 1L 1093 eurpub/ckae &0

Trends in oesophageal cancer mortality in
Montenegro, 1990-2018

Mirjana Nedovi¢ Vukovi¢'?, Marina Jaksi¢*?, Brigita Smolovi¢?*, Milos Luki¢?, Zoran Bukumiri¢®

1 Department of Health Statistics, Center for Health System Evidence and Research in Public Health, Institute for Public
Health of Montenegro, Podgorica, Montenegro

2 Faculty of Medicine, University of Montenegro, High School for Nurses in Berane, Podgorica, Montenegro

3 Department of Pathophysiology and Laboratory Medicine, Institute for Children’s Diseases, Clinical Center of
Montenegro, Podgorica, Montenegro

4 Department of Internal Medicine, Department of Gastroenterology and Hepatology, Internal Clinic, Clinical Center of
Montenegro, Podgorica, Montenegro

5 Faculty of Medicine, Institute of Medical Statistics and Informatics, University of Belgrade, Belgrade, Serbia

Correspondence: Marina Jaksic, Department of Laboratory Diagnostics, Institute for Children’s Diseases, Clinical Center
of Montenegro, Ljubljanska bb, 81000 Podgorica, Montenegro; Tel: | 382-69188019, e-mail: marinaj@ucg.ac.me

Background: Qesophageal cancer (OC) is a significant public health issue, despite the decreasing trends in OC
mortality rates observed globally in the past decades. The objective of our study is to analyze the pattern of OC
mortality in Montenegro between 1930 and 2018 and contribute to the development of a national long-term
strategy for the prevention and control of this malignancy. Methods: The data on OC death cases in Montenegro
between 1990 and 2018 were collected. The mortality rates were standardized according to the World Standard
Population. The Joinpoint, Linear and Poisson regressions were applied to analyze the OC mortality trend.
Results: Joinpoint regression analysis showed an increase in death rates for men and the overall level which
were not statistically significant. However, the number of cases increases significantly with an average annual
percentage change (AAPC) increase of 2.6% for the overall level [AAPC (95% Cl)=2.6 (1.0-4.2); P = 0.002] at the
expense of the increase in men, which on average was 2.6% annually [AAPC (95%Cl) = 2.6 (1.2-4.1); P— 0.001].
The age groups 55-64 and 65-74 have the highest percentage of deaths cases from OC with 30.6% and 31.4%,
respectively. Conclusion: Montenegro has witnessed a recent increase in the number of deaths from OC, although
the mortality rates remain stable. National strategies to further reduce mortality rates for OC are necessary.

Individuals aged 55-64 and 65-74 need specific attention during the ongoing monitoring of this cancer.

Introduction

esuphageal cancer (OC) is the sixth leading cause of death
Ownr]dwidc. with 544 076 deaths recorded in 2020, out of which
374313 were men and 169763 were women. [t accounts for 1 in
every 18 cancer-related deaths. Around 70% of the cases occur in
men, and there is a 2-3 times higher mortality rate in men than
women, The mortality rates are higher in developed countries for
men, but comparable for women.'™

In 2019, mortality rates for men were 9.68, while for women were
3.02.7 OC has shown a downward trend in mortality globally from
1990 to 2019, although the burden of the discase varies greatly by
region and country.'™" I is the most geographically differentiated
tumour.” The two main histological subtypes of OC are adenocar-
cinoma (EAC) and squamous cell carcinoma (SCC), and the risk
factors vary depending on the type.”

OC is a complex and multifactorial discase, with different types of
cancer having distinet risk factors.”™ For instance, SCC is more
prevalent in males, individuals with a family history of the discasc,
smokers, frequent alcohol consumers and those with specific dietary
habits.” Additionally, low sociocconomic status, exposure to nitros-
amines and the consumption of very hot beverages can heighten the
risk of developing ocsophageal SCC." Morcover, deficiencies in vita-
min C, vitamin E and folate can also increase the risk of $CC.7
However, smoking and alcohol consumption remain the two maost
significant risk factors, accounting for over 70% of all SCC cases in
high-income regions,"” For instance, in China, drinking hot 1ea,

excessive aleohol consumption and smoking are the principal causes
of high OC morbidity,"" On the contrary, EAC is more closely
linked with gastro-ocsophageal reflux discase (GERD), obesity and
high blood cholesterol, while smoking and alcohol consumption are
more associated with SCC among men.” It has been observed that
Alrican countries, especially West Sub-Saharan Africa, have a higher
burden of OC due to their diet being low in iron, magnesium, zinc
and selenium.”™" Obesity and GERD arc two major risk factors for
EAC, along with Barrett's oesophagus (BE), which is a well-known
premalignant condition.™ ' Patients with BE have a risk of devel-
oping EAC that is 30-40 times greater than in the general popula-
tion. Almost 86% of patients with EAC have a history of BE'"

Fortunately, advancements in diagnostic technology and treatment
have likely contributed to reduced mortality rates in many countries.”

Montencgro lollows the latest recommendations for GERD treat-
ment,' " European Sociely of Gastrointestinal Endoscopy (ESGE)
guidelines from 2023 are used for dysplasia diagnosis and follow-up
in BE." According to ESGE guidelines as of 2023, BE or EAC
sereening is not provided in Montenegro, due to the low level of
risk in the general population,”

Experts have suggested that screening will play a crucial role in
preventing OC and reducing mortality in the future.™"** Currently,
there are no established guidelines for screening for SCC of the
oesophagus, ™

“ However, guidelines for EAC have been established,
but they sull lack concrete evidence in the form of randomized
controlled trials comparing the implementation of screening and
non-implementation of screening.’ 2
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The study aims to analyze the mortality trends associated with OC
in Montenegro from 1990 to 2018 using national mortality data and
regression techniques, Additionally, the rescarch endeavors o inves-
tigate the measures being taken in Montenegro to prevent fatalities
arising from OC,

Methods

The data on OC death cases in Montenegro between 1990 and 2018
were collected using the International Classification of Discases code
150 from the 9th edition and the code €15 from the 10th edition.
Death certificates were the primary data source. The State Statistical
Office provided data until 2009, which were unpublished until 1999
and published in the statistical yearbooks of the Institute for Public
Health of Montenegro from 1999 to 2009. After 2009, the Institute
for Public Health became the data source for causes of death,”
Population data were obtained from the Statistical Office of
Montenegro.”

The mortality rates were standardized according to the World
Standard Population to estimate the overall and gender-specific
trends of OC. The Joinpoint regression model was used to analyze
the OC mortality rate and to identify significant changes in the
linear time trend. The Estimated Annual Percentage Change
(EAPC) and the Average Annual Percentage Change (AAPC) were
used to describe the trend changes. The Joinpoint Software, version
5.0.2-May, 2023, from the Surveillance Rescarch Program of the
United States National Cancer Institute, was used for the analysis,*
The regression line was adjusted to the natural logarithm of rates,
using the calendar year as an independent variable, to determine the
EAPC. The Grid-search method was chosen for the analysis, and the
minimum number of observations for points from the end of the
series to the first joinpoint was established as 3 and between twao
joinpoints as 4. The number of joinpoints was set between 0 and 5,
and the permutation test facilitated the selection of the most
fitting joinpoint model with an overall significance level of 0,05,
Additionally, Linear and Poisson regressions were applied, and
they were both executed in the Statistical Software for Social
Sciences SPSS 26 (IBM Corp., Armonk, New York, USA). Ethical
approval and consent were not required as this study was based on
publicly available data.

Results

Between 1990 and 2018, there were 353 cases of death caused by OC,
The average number of deaths per year was 12 for the overall level,
9.6 for men, and 2.6 for women (table 1), The average age-
standardized rate was 1.34 deaths per 100000 population with a
significantly higher rate in men (2.32/100000 in men, 0.51 deaths/
100000 in women) (table 1). Joinpoint regression analysis showed
an increase in death rates for men and the overall level (table 1,
figure 1), as well as for the age group 65-74 for the same categories
which were not statistically significant. For other categories (women
and other age groups), joinpoint regression could not be performed
due to small values for rates (table 1), Mortality rates for men
and  overall  remained  stable  throughout  the  observation
period (figure 1),

However, a joinpoint regr
that the number of cases increases significantly with an average
annual percentage increase of 2.6% for the overall level (AAPC
(95% CI) =2.6 (1.0-4.2); P=0.002) at the expense of the increase
in men, which on average was 2.6% annually (AAPC (95% CI) =2.6
(L2-4.1)% P=0.001) (table 1, figure 2).

To assess the significance of changes when dealing with a small
number of cases, Poisson regression is a more sensitive method.
The results obtained from this method indicate that there was a
significant increase in the number of cases during the observed
period, with statistical parameter for the overall level (ff (95% CI)
=0.028 (0.015-0.040); P < 0.001), and for male (ff (95% CI = 0.026

sion for the number of cases reveals

(0.012-0.041); P<0.001) and female (ff (95% CI) =0.033 (0.005-
0.060); P=0.019) (table 1),

The age groups 55-64 and 65-74 have the highest percentage of
cases and deaths from OC, with 30.6% and 31.4%, respectively
(fipure 3). Joinpoint regression analysis has found a statistically sig-
nificant increase in the number of death cases in males in these age
groups, with an average annual increase of 2.2% and 3.1%, respect-
ively, The largest increase in cases overall is seen in the age group of
75-84, with an average of 5% per year (AAPC (95% CI) = 5 (2.3~
7.7) P=0.001) (table 1), There was no single point in time where
there was a statistically significant reversal in the movement of both
mortality rates and the number of deaths from OC (figures 1 and 2).

Discussion

This study examines the mortality trend  caused by OC in
Montenegro between 1990 and 2018, On average, 12 individuals
die cach year in Montenegro from this type of cancer, with a higher
number of deaths among males, accounting for 78.5% of cases. The
rates have remained stable over the period, but there has been a
statistically significant increase in the number of cases for men. The
age-standardized rate for the observed period was roughly four
times lower than the global average, at 1.34 deaths per 100000 in
the Montenegrin population. This places Montenegro among the
countries with the lowest rates, such as the countries of Central
America (ASR 0.92), West Africa (ASR 1.2), North Africa (ASR
1.5) and Western Asia (ASR 1.5)."

Globally, there has been a decrease in mortality rates from OC
7 except for the western sub-Saharan region
of Alfrica, where the mortality rate has increased by about 30%. A
global analvsis of mortality rates over the past 30 vears for the same
type of cancer revealed no significant differences from 1990 10 1998,
followed by a significant increase from 1998 to 2004, a rapid decline
from 2004 to 2017, and a gradual increase from 2017 1o 2019,

OC is the primary cause of death from cancer in Bangladesh and
Malawi. The frequency of OC varies greatly between the two most
common histological subtypes. More than half of global OC deaths
occur in East Asia, with an average death rate of 12,96 in 2019,
Southern and Eastern Sub-Saharan Africa also have higher mortality
rates with 1130 and 1077, respectively. Malawi has the highest
death rate from OC at 25.76. China has the highest number of
deaths from OC worldwide, with a reported 257 316 deaths and a
mortality rate twice the global average (13.15) in 2019, Mortality
rates vary based on the Human Development  Index  (HDI).
Developed countries with lower HDI have higher mortality rates
(8.19), while those with medium HDI have slightly lower rates
(9.15). The highly developed countries have the lowest mortality
rates (3.85).

For men, 21 regions recorded a decline in mortality, while 24
regions  had  stable trends. The USA,  Chile, China, Korea,
Colombia and France recorded the most significant decline in mor-
tality rates. On the other hand, three regions had an increasing
trend, including Thailand, Latvia and Portugal”

For women, cight regions had a decline in mortality, while 36
regions had stable trends. China, Colombia, USA and Chile
recorded the most significant reductions in mortality rates. Only

1
over recent decades,

one region, Austria, showed an increasing trend.”

During the observed period, Montenegro experienced an OC
mortality rate ranging from 041 in 1990 to a maximum of 2.34 in
2014, with an average of L34 from 1990 to 2018, The last observed
year showed a mortality rate of 090, In 2019, Nigeria, the
Philippines, Peru and Greece recorded the lowest death rates at
L0, 136, 138 and 1.39, respectively. Other countries like Egypt,
Turkey, Taly and Mexico also had similar rates. For comparison,
Serbia had a rate of 2.35" in the same year, with an average age-
standardized rate of 1.8 from 1991 10 2015,

The rate of men and women in Montenegro was 2.32/100 000 and
0517100000, respectively, similar to the Belgrade population where

dnotanuapesesdily woij papecjumog

CINafuIoD

1

]
=1

vl

Z hep ¢

el

|54



Oesophageal cancer mortality in Montenegro, 1990-2018 3 of 6

Table 1 Descriptive statistics for OC death cases and mortality rate in Montenegro and results of regression analyses for period 1990-2018

s Joinpoint regression  Joinpoint regression  Linear regression Paisson regression Death cases  Mortality Overall
for death cases for mortality rate for mortality rate for death cases rate death cases
AAPC (95% CI) fi (95% €I Mean = SD
Men 26" (1.2-4.1) 0.9 (-0.2-2.5) 0.027 (-0.003-0.058)  0.026" (0.012-0.041) 9.60 = 3.60 23201 217
25-34 2
35-44 6
45-54 0.743 (=1.043-2,530)  0.030 (-0.013-0.073) 1.69+1.63 42.62 £ 39.05 49
55-64 2.2° {0.4-4.1) 1.468 (-0.430-3.368)  0.028" (0.003-0.053) 310=1.47 96.86 + 42.82 90
65-74 31" (1.2-5.0) 1.6 (-0.9-4.1) 2291 (-0.462-5.046)  0.031" (0.005-0.057) 297143 143,48+ 62.52 86
75-84 ~0.295 (-5.872-5.282)  0.034 (-0.005-0.074) 1.24+1.18 137,97 +120.29 36
85+ 8
Women 1.9 (-1.2-5.0 0.008 {-0.011-0.028})  0.033" (0.005-0.060) 2602210 0.51+0.44 76
25-34 0
35-44 3
45-54 0.192 (-0.621-1.007}  0.025 (-0.040-0.0%1}) 0.45+0.74 10,93+ 17,64 13
55-64 0.143 (-1.036-1.324)  0.017 (-0.038-0.073) 0.62 = 0.90 17,24+ 2548 18
65-74 0.636 (-1.074-2.348})  0.026 (-0.021-0,074) 0.86 + 0.99 32.38+ 37,30 25
75-84 14
85- 3
Total 2.6 (1.0-4.2) 1.1 {-0.5-3.2) 0.019 (-0.001-0.039)  0.028" {0.015-0.040) 12.20=4.9 1.34+0.48 353
25-34 ?
35-44 9
45-54 3.0 (-0.6-6.7) 0,473 (-0.582-1.530)  0.029 (-0.010-0.070) 2142196 26.62+23.13 62
55-64 2.1 (=0.1=-4.3) 0.839 (-0.365-2.045)  0.026" (0.003-0,049) 372196 55.17 £ 2697 108
65=74 2.8" (1.0-4.6) 1.9 (-0.3-4.3) 1.462 (-0.059-2.865)  0.030" (0.007-0.052) 3832173 81.17+32. 1m
75-84 5.0° (2.3-7.7) 1.442 (-0.873-3.758)  0.050" (0.015-0.085) 1.72+1.46 72,72+51.43 50
85+ "

AAPC, Average annual percentage change; ff, regression coefficient; CI, confidence interval.
a: indicated that AAPC and [i are statistically significantly different from zero at a P values less than 0.05.
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Figure 1 Joinpoint regression analysis of oesophageal cancer mortality (rates) in Montenegro from 1990 to 2018, AAR, age adjusted
mortality rate; APC, annual percentage change.

they were 2.2 and 0.7. Men in Montenegro had a slightly lower
mortality rate of 3.1 compared with the entire population of
Serbia. The age groups most affected by death from OC were
55-64 with 30.6% of cases and 65-74 with 31.4% of cases, which

is consistent with findings worldwide and also in Serbia. In Serbia,
OC mortality rates increased with age, except for women aged
70-79 years. The mortality trend was significant only in men in
the 50-59 age group (APC= +1,5%, 95%C1 = 0.8-2.3).""
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Figure 2 Joinpoint regression analysis of oesophageal cancer mortality (death cases) in Montenegro from 1990 to 2018. APC, annual
percentage change; indicated that APC is significant different from zero at P values <0.05.
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Figure 3 Distribution of oesophageal cancer mortality by age groups in Montenegro,1990-2018.

In Montenegro, there has been a significant increase in the num-
ber of OC cases among males aged 50-64 and 65-74, with an aver-
age annual increase of 2.2% and 3.1%, respectively. Additionally, the
largest increase in cases was observed in the age group of 75-84,
with an average of 5% per year.™

In most countries/regions, there has been a decline in mortality
from OC in recent years, especially among men and people over
50 years of age. However, in Montenegro, mortality is increasing for
the overall population, men, and the clderly population, which is
similar to the trend observed in Serbia ™

The male-to-female ratio of OC mortality rates in Montenegro is
4.5 on average, while the same ratio for Serbia is 5.2, with higher
age-specific mortality rates observed in men in all age groups.
Similarly, the rates of OC are generally higher in men than in
women across the world.”

Neighboring countries like Croatia, Italy, Bulgaria and Slovenia
have recorded a significant decrease in OC mortality rates among

men, while the trend among women is stable” In Serbia, the

mortality trend for OC has significantly increased among men but
not among women.™

The overall decrease in mortality is partly due to advancements in
diagnostic technology and treatment, such as the detection and
treatment of carly stage m:ﬂign;ml ucsnpl‘i:‘tgciﬂ tumours by upper
endoscopy, neoadjuvant  chemotherapy and minimally invasive
oesophagectomy.”

There are several possible reasons for the reduction in OC mor-
tality rate. These might include a decrease in major risk factors,
socioeconomic development, and improved treatment methods.
The global prevalence of tobacco and aleohol use has been decreas-
ing since the 1980s, which is believed to have contributed to the
overall decline in $CC since the 19905277 1t appears that the num-
ber of smokers in Montenegro has decreased based on avail-
able data. "

Itis important to strengthen primary prevention measures against
risk factors to prevent the development of cancer.” Many of these
risk factors are modifiable, providing an opportunity for public
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health interventions. Preventive measures and clinical treatment
vary depending on the histological subtype. Obesity and metabolic
syndrome are significant risk factors for EAC, and it is crucial o
closely monitor and slow their rising rates. Monitoring the preva-
lence of obesity and metabolic syndrome is essential, as they pose
significant risks for EAC. In Montenegro, there is a growing concern
regarding the issue of obesity in children and adults in recent times.
Therefore, the Ministry of Health of Montenegro developed o
Program of measures to improve the nutritional status and nutrition
in Montenegro with the Action Plan from 2021 (o 2022, which was
created as a continuation of the Program for the Prevention and
Control of Chronic Non-Communicable Discases 2019-2021, "

It is already stated that GERB can lead to BE and EAC. To control
reflux, proton pump inhibitors (PPls) are usually prescribed. PPLs
have an acid-suppressive effect, as well as potential antioxidant and
anti-inflammatory  effects, which can help prevent cancer. In
Montenegro,  PPls  are  used
recommendations.'™?"

To diagnose dysplasia and monitor BE, we follow the ESGE
guidclines from 2023." If a patient is diagnosed with BE wit
low-grade dysplasia (LGD) on random 4-quadrant biopsics, we re-
peat the endoscopy. If there are no visible lesions and no advanced
pathology [high-grade dysplasia (HGD) or EAC], we suggest
follow-up for 6 months.

If LGD is found on repeated endoscopy after 6 months, we use
endoscopic eradication therapy (EET). Dysplasia must be confirmed
by another experienced pathologist. The risk of progression o
HGD/EAC for patients with LGD is between 9.2% and 13.4% per
patient per )‘L‘ar."" it

For patients with HGD  without a visible lesion, we use
ablative techniques to prevent progression Lo invasive cancer.
Radiolrequency ablation (RFA) is the preferred ablative technique
among patients undergoing EET. Alternative methods of EET in-
clude argon plasma coagulation (APC), hybrid APC and cryoabla-
tion, In Montencgro, we have the option of using APC.

EET has revolutionized the management of patients with BE-
related neoplasia and offers an cffective, minimally invasive treat-
ment approach, avoiding the maorbidity and mortality associated
with vesophagectomy, i Contemporary practice includes endoscop-
ic resection (ER) of any visible lesion within the BE segment, fol-
lowed by ablative techniques such as RFA and eryotherapy to
achieve complete eradication of dysplasia and reduce the risk of
recurrent dysplasia/EAC. In Montenegro, we do not perform any
aof the mentioned ER techniques yet, but we hope to start soon to
prevent unnecessary surgery in the majority of pnticnts.'"'

High-risk patients require complete staging, which may involve
endoscopic ultrasound in combination with computerized tomog-
raphy (CT) or positron emission tomography, and consideration of
additional treatments such as chemotherapy and/or radiotherapy
and/or surgery."™ "

Montenegro does not conduct screening for BE or EAC, and it is
not recommended according to the ESGE guidelines from 2023 duc
to the low risk in the general population.”™ The annual risk of pro-
gression o HGD or EAC in BE is 0.3-0.8%. Therclore, the cost-
effectivencess of the BE screening program is questionable, However,
screening can be considered in individuals aged 50 and over with
chronic GERD symptoms and in those with at least one risk factor,
such as white ethnicity, male gender, obesity, smoking or having a
first-degree relative with BE or EAC S
New screening modalities that do not require sedation may be
more cost-clfective than sercening with standard sedated endos-
copy.'”" With the implementation of such modalitics, the indica-
tions for BE screening/case finding may be expanded in the future.””

For the diagnosis of BE in Montenegro, ESGE recommendations
are followed. High-definition endoscopes with virtual chromoendo-
scopy are used before and in addition to Seattle protocol bi-
opsy sampling. ™

according to current
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BE ‘indeterminate’ for dysplasia, of any length (confirmed by
another pathologist), is advised to repeat oesophagogastroduodeno-
scopy within 6 months of increasing PPL dosing,.

Follow-up of a patient with BE is relative to BE length and dys-
plasia, as these are both accepted risk factors for  discase
pmgn:_-isinn,lu

Currently, several multifactorial risk estimation tools are being
studied to determine the optimal surveillance interval per individual
patient, but such tools cannot yet be implemented.'”

Conclusion

Monitoring the epidemiologic trend of OC is crucial because it can
help formulate more effective public health and clinical strategics, as
well as provide ctiologic clues. Assessment of recent trends could
benefit planning and resource allocation. As technology advances, it
is expected that population-based targeted sereening endoscopy with
more advanced and less invasive technologies will be recommended
for high-risk individuals. Montenegro has witnessed a recent in-
crease in the number of deaths, although the mortality rates remain
stable. This malignancy appears to impact predominantly two age
groups, individuals aged 55-64 and 65-74, which highlights the
need for specific attention to be given to this population during
the ongoing monitoring of this cancer.
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| Key points

|+ To our knowledge, this is the inaugural rescarch conducted in
| Montenegro, which scrutinizes the mortality patterns related
| to ocsophageal cancer (OC). Furthermore, this is the first

| atempt to investigate measures taken in Montenegro to

| prevent mortality from this type of cancer,

| = Lven though in most countries/regions there has been a

| decline in mortality from OC in recent years, the mortality

| rales in Montenegro have remained steady during the
investigated period. Unfortunately, a rise in the number of
deaths from OC was documented recently in Montenegro, and
it scems that OC affects mostly people aged 55-64 and 65-74.
Therefore, it is imperative to analyze the trends in mortality
associated with OC to create effective prevention strategics,
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2017. godine.



Podaci o radnim mjestima i izborima u Zvanja

Prvo zaposlenje Prof. dr Milete Golubovica, nakon zavrietka obaveznog liekarskog
staza, bilo je u Domu zdravlja u Beranama, 2000. godine. Nakon toga, nastavija radni
odnos kao Klinicki liekar u Centru za Patologiju i Sudsku medicinu Klinickog Centra
Crne Gore u Podgorici (2000. godine). AngaZovan je 2003. godine kao sirucni saradnik
na predmetu Patoloska anatomija, na Medicinskom fakultetu Univerziteta Crne Gore u
Podgorici, a od 2005. godine kao saradnik u nastavi na istom predmeiu. Od 2005.
godine, radi kao specijalista patolog u Centru za Patologiju i Sudsku medicine Kiinickog
Centra Crne Gore u Podgorici. Godine 2007. godine izabran je u zvanje docenta na
predmetu Patoloska anatomija na Medicinskom fakultetu u Podgorici. Od iste godine je i
predava¢ na predmetu Patologija i patofiziologija na Visokoj medicinskoj Skoli u
Beranama Medicinskog fakulteta Univerziteta Crne Gore. Nakon formiranja studijskeg
programa Stomatologija na Medicinskom fakultetu u Podgorici predaje Opstu Patologiju
i Oralnu Patologiju. Predavao je predmet Medicinska etika na Visokoj medicinskoj §koli
u Beranama Medicinskog fakulteta Univerziteta Crne Gore. Od 2010 do 2013. godine
obavlja je duznost prodekana za nauku na Medicinskom fakultetu u Podgorici. Godine
2012. godine izabran je u zvanje vanrednog profesora. Obavlja duznost nacelnika
Odjeljenja patohistologije Centra za Patologiju KCCG. U zvanje redovni profesor
izabran je 2018 godine. Takode je odgovorni nosilac za grupu predmeta iz oblasti
Patologija na Medicinskom fakultetu Univerziteta Crne Gore u Podgorici.
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YHUBEP3UTET ¥ BEOTPALY

Anpeca: Crynentcx pr 1, 11000 Beorpaa, Penybamka Cponja
Ten.: 011 3207400; daxke: 011 2638818; E-mail: kabinct@rcct.bg.ac.rs

BERE HAYYHUX OBJIACTH Beorpaj, 19. centembap 2023, rosmnne
MEJJUITMHCKHX HAYKA 02-01 Bpoj: 61202-2860/2-23
TK

Ha ocnosy 4 75 3akona 0 BHcOKOM obpasosamby (,,Cayxbenn racunk PCY, Op.
88/17, 73/18. 67/19, 11/21-ayrenTHuHO TyMaucibe n 67/21), uinana 48 cras 5 Tauka |
Craryra Yuusepsurera y beorpany (,.[nacuuk Yunsepsnrera y beorpany™, 6p. 201718,
207/19. 213/20, 214/20, 217/20, 230/21, 232/22, 233/22, 236/22, 241/22, 243/22, 244/23,
245/23 u 247/23), unana 13 cras | TlpaBmmmnka o sehima HayuHux obnactu Ha
Yuusepautery y Beorpany (,.Iacauk Yiuusepsurera y beorpany”, 6p. 134/07, 150/09,
158/11, 164/11, 165/11, 180/14, 195/16,197/17, 208/19, 215/20, 239/22 w 245/23), wiana
23 cras 1 tauka 1 IlpaBmiHinKa 0 HAUMHY M NOCTYNKY CTHIAILA 3Baha H 3aCHHBAILA
pajHOr oJHOCAa HacTaBHHKA YHusepsurera y beorpany (,Iachuk Yuusepsurera y
Beorpany”, 6p. 237/22, 240/22 u 242/22) u llpasuiannka 0 MHHHMaJIHHM YCJIOBHMA 32
CTHIAILE 3BaIba HACTABHMKA HAa YHuBep3uTeTy y beorpany (,Iacuuk Ynusepsurera y
beorpany*, 6p. 192/16, 195/16, 197/17, 199/17, 203/18 n 223/21), a na upeior
Ma6opuor Beha Meauimnckor dakynrera, 6poj: 3719/2 o 5. jyna 2023. roamne, Behe
HayuHHX 00J1aCTH MEJMIMHCKHX Hayka, na ceanuum oapxaunoj 19. cenrembpa 2023,
roJutHe, JIOHEIO0 je

OHNAYKY

BUPA CE ap 3opan bykymupuh y 3Bame Banpensor mnpogecopa ha
Yunpepsntery y Beorpany-Meanunuckn ¢axynrer 3a y:xy Hayuny obnact Crarucrika
u undopMaTHKa y MCIHIIHHE.

Obpasznoxete

MeiHIHHCKH dakynrer (. Pakynrer’) je 26. anpwia 2023. roaune y JmcTy
LJlocnosu®, 06jaBHO KOHKYpPC 3a H300p y 38aILe BaHpeAnor npodecopa 3a iy nayuHy
oOsact Ctarnernka n nHdopMaTHKa y Meauimi, 30or imotpeda daxynrera.

Pedepar Komucuje 3a npunpemy Pedepata o npujaB/beHHM  Katimiartima
cTaBJben je Ha yBuL jasuocth S, jyna 2023, roxmie npeko cajta DakyaTeTa # Ha OracHoj
tabsm Pakynrera.

Ha ocnosy npeuiora Komucuje sa npunpemy Pedepara o npHjasbenim
kanarima, Usbopno sehe Makyirtera, Ha cejiunuy oapxkanoj S. jyia 2023, rojuue,
JIOHEII0 je OJUTYKY O yTtsphuBaiby npeuiora na ce kanpmjar jp 3opan Byxymunpih
n3abepe y 3Bare BaHpeIHOT npodecopa.

Makynter je 21. asrycra 2023. roamHe 10CTaBuo YHHBCP3UTCTY KOMIUICTaH
3axTes 3a n300p Y 3Balbe HA NPONMCAHUM 00paciMa.

VY HHBEP3HTET jC KOMIUICTHY JOKYMCHTAIN]Y KOjY je JI0cTaBHO (PaKkyiTer CTapno
na web crpannny Yuusepsurera 12. cenremdpa 2023, rojmiie.



[

Behe npayunnx ofmacTn MeJMIMHCKHX Hayka, Ha ceMHUUM oapxkano] 19.
centembpa 2023, roaune pasmartpano je saxten Makyinrera ¥ yTBp/ULIO Ja Kanauaar
HeHyibaBa yclioBe nporucane wi. 74 u 75 3akona o BucokoMm obpaszosamsy, wi. 135
Cratyra Yuusepsurera y beorpany, xao n ycnose nponucane Ilpasminnkom o
MHHHMAaJIHHM YCJIOBMMA 3a CTHLAIbE 3Baiha HAacTaBHMKA Ha Yuuscpsurety y beorpany.
11a J¢ JIOHETA OJUTYKa KA0 Y H3PCIH.

Tloyka 0 IpaBHOM CpEJICTBY:

IIpotus OBe O/UIYKe KaHAWJAT TIPHJAB/bEH Ha KOHKype Moxe nzjasutn sxanly Cenary
Yuugep3surera, npexo Beha nayunux oGnacti meznumnckux nayxa, JKanda ce nocrasssa Behy
HAayMHHX 00JIaCTH Y POKY 0/1 8 1aHa o)1 1aHa JIoCTaB/bama OjUlyKE.

NPEACEJHWUA BERA
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STRUCNA I NAUCNA BIOGRAFIJA
Ime i prezime: Zoran Bukumiri¢

Obrazovanje:

o Dodiplomske studije: Univerzitet u Prigtini, Medicinski fakultet 1991-2000; Diploma doktora
medicine. Prosecna ocena tokom studiranja 9,08.

e 12-mesecni staz: Klini¢ki centar KruSevac 2001-2002; drzavnim ispitom u Beogradu potvrdena
diploma doktora medicine.

e Poslediplomske studije: Univerzitet u Prigtini, Medicinski fakultet, smer ,.Klinicka
farmakologija” 2001/02; Magistarska teza pod nazivom _Efekti esomeprazola i diazepama na
razvoj stres ulkusa kod eksperimentalnih Zivotinja™ odbranjena je 31.03.2004. na Medicinskom
fakultetu Prigtina, u Kosovskoj Mitrovici; Diploma magistra medicinskih nauka.

Doktorska disertacija pod nazivom: ,Sistematski pregled sa meta-analizom pouzdanosti i
valjanosti psihijatrijskih skala u longitudinalnim studijama” iz uze naucne oblasti Medicinska
statistika odbranjena je na Medicinskom Fakultetu Univerziteta u Beogradu 30.05.2016. godine.

Specijalizacija:

e Klinicka farmakologija, zavriena 2009. godine na Zavodu za farmakologiju, toksikologiju i
klini¢ku farmakologiju, Medicinskog fakulteta, Univerziteta u Novom Sadu.

e Medicinska statistika i informatika, zavrsena 2017. godine na Institutu za medicinsku statistiku i
informatiku, Medicinskog fakulteta Univerziteta u Beogradu.

Radno iskustvo:

e kao asistent pripravnik: Institut za farmakologiju i toksikologiju, Medicinski fakultet, Univerzitet
u Pristini, od 15.02.2001-30.09.2005. godine;

e kao asistent sa magistarskim radom: Institut za farmakologiju i toksikologiju, Medicinski fakultet,
Univerzitet u Pristini, od 01.10.2005-15.06.2008. godine.

e kao asistent sa magistarskim radom: Institut za medicinsku statistiku i informatiku, Medicinski
fakultet, Univerzitet u Pristini, od 15.06.2008.-03.09.2012. godine.

e kao asistent sa magistarskim radom: Institut za medicinsku statistiku i informatiku, Medicinski
fakultet Univerziteta u Beogradu, od 03.09.2012.- 27.03.2018 godine.

e kao docent: Institut za medicinsku statistiku i informatiku, Medicinski fakultet Univerziteta u
Beogradu, od 28.03.2018.- 19.09.2023. godine.

e kao vanredni profesor: Institut za medicinsku statistiku i informatiku, Medicinski fakultet
Univerziteta u Beogradu, od 20.09.2023. godine do danas.

Pedagoski rad:

Kao docent na Katedri za medicinsku statistiku i informatiku Medicinskog fakulteta, Univerziteta u

Beogradu:
utesée u nastavnom radu od 28.03.2018. oodine u okviru slededih studijskih programa: integrisane
akademske studije, osnovne akademske studije, master studije, specijalisticke akademske studije,
specijalisticke strukovne studije i doktorske studije na Medicinskom fakultetu Univerziteta u
Beogradu.

U okviru integrisanih akademskih studija medicine ucestvuje u izvodenju svih oblika nastave na
predmetima: Medicinska statistika i informatika — obavezni predmet na II1 godini studija (ukupan
fond ¢asova 50 tj. 3 ESPB), Primena informaciono-komunikacionih tehnologija — obaveze u nastavi
na I godini studija (ukupan fond 30 casova tj. 2 ESPB) i Klinicka informatika — izborni predmet na
VI godini studija (ukupan fond 30 ¢asova tj. 2 ESPB).



U okviru integrisanih akademskih studija medicine na engleskom jeziku ucestvuje u izvodenju svih
oblika nastave na predmetu ICT use in medicine —obaveze u nastavi na I godini studija (ukupan fond
30 ¢asova tj. 2 ESPB).

U okviru osnovnih akademskih studija sestrinstva uéestvuje u izvodenju svih oblika nastave na
predmetima: Informacione tehnologije u zdravstvenoj zadtiti — obavezni predmet na I godini studija
(ukupan fond asova 30 tj. 3 ESPB) i Zdravstvena statistika — obavezni predmet na II godini studija
(ukupan fond ¢asova 45 tj. 3 ESPB).

Dr. Zoran Bukumirié¢ ucestvuje u izvodenju svih oblika nastave na master studijama u Centru —
Skola javnog zdravlja pri Medicinskom fakultetu Univerziteta u Beogradu i to u okviru obaveznog
predmeta — Biostatistika u javnom zdravlju (ukupan fond 64 ¢asova tj. 7 ESPB) i izbornog predmeta
— Javnozdravstvena informatika (ukupan fond 50 Casova tj. 5 ESPB), kao i u okviru obaveznog
predmeta Biostatistika u oblasti prevencije i terapije vezbanjem (ukupan fond 50 Casova tj. 5
ESPB) na master studijama Fizi¢ka aktivnost, zdravlje i terapija vezbanjem.

U okviru specijalistickih akademskih studija uCestvuje u izvodenju svih oblika nastave na
predmetima Statistika za istraZivade u oblasti medicinskih nauka (ukupan fond ¢asova 75 tj. 7 ESPB)
i Informatika za istrazivace u oblasti medicinskih nauka (ukupan fond Gasova 30 tj. 3 ESPB). Takode
uestvuje u nastavi na doktorskim studijama u izvodenju svih oblika nastave na predmetima
Biostatistika I, bazi¢ni kurs (ukupan fond ¢asova 75 tj. 7 ESPB), Biostatistika II, napredni kurs (45
&asova tj. 5 ESPB) i Informatika za istrazivace u oblasti medicinskih nauka (ukupan fond ¢asova 30
tj. 3 ESPB). U okviru specijalisti¢kih strukovnih studija ucestvuje u izvodenju svih oblika nastave
na predmetu Osnove biostatistike i informatike (ukupan fond Casova 58).

Doc dr. Zoran Bukumiri¢ uestvuje i u izvodenju nastave u okviru specijalistickih i
subspecijalistickih programa na Medicinskom fakultetu Univerziteta u Beogradu. U okviru
nastave iz uZe specijalizacije na Katedri opstih metodoloskih predmeta aktivni je u¢esnik u izvodenju
predmeta Zdravstvena statistika (ukupan fond 30 ¢asova) i Zdravstvena informatika (30 Casova). Dr.
Bukumiri¢ uéestvuje i u izvodenju nastave iz predmeta Medicinska statistika koji se odrzava u okviru
specijalizacije iz preventivnih i dijagnostickih grana (socijalna medicina, epidemiologija, klinicka
biohemija, higijena, medicina rada, medicinska statistika i informatika - 20 Casova). Takode,
udestvuje i u delu nastave koja se odnosi na primenu informatike u medicini na Katedri za opstu
medicinu, kao i oblasti primene statistike i informatike u medicini na Katedri za transfuziologiju.

Takode, dr. Bukumirié je angazovan i u svim oblicima poslediplomske nastave iz uze nau¢ne oblasti
Statistika i informatika u medicini, i to u okviru: specijalizacije iz Medicinske statistike i informatike,
kao i uZe specijalizacije iz Medicinske informatike i specijalisti¢kih akademskih studija Medicinska
statistika i informatika i doktorskih studija Biomedicinska informatika.

Doc dr. Zoran Bukumiri¢ je 17.02.2021. godine imenovan za rukovodioca nastave za predmet
Informacione tehnologije u zdravstvenoj zatiti, na studijskom programu osnovnih akademskih
studija — sestrinstvo Medicinskog fakulteta Univerziteta u Beogradu.

Angazovanju u razvoju nastave i drugih delatnosti visokoSkolske ustanove
e Na Medicinskom fakultetu Univerziteta u Beogradu iz oblasti Statistika i informatika u medicini
dr Bukumiri¢ je uzeo uced¢e u razvoju i implementaciji:

1. Elektronske nastave na Integrisanim akademskim studijama iz predmeta: Primena
informaciono-komunikacionih tehnologija u medicini i ICT use in medicine (I godina opste
medicine), Medicinska statistika i informatika (Il godina opste medicine) i Klinicka
informatika — izborni predmet (VI godina opste medicine); praktina nastava na
Specijalistickim akademskim studijama i Doktorskim studijama iz predmeta: Statistika za
istrazivade u oblasti medicinskih nauka / Biostatistika [ (I godina) i Informatika za istraZivace
u oblasti medicinskih nauka (I godina); prakti¢na nastava na II godini Doktorskih studija iz
predmeta: Biostatistika II; prakti¢na nastava za UZe specijalizacije i deo Opstih specijalizacija
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iz predmeta: Zdravstvena statistika i Zdravstvena informatika; prakti¢na nastava na Osnovnim
akademskim studijama sestrinstva iz predmeta: Informacione tehnologije u zdravstvenoj
zaititi (I godina) i Zdravstvena statistika u sestrinstvu (III godina); prakti¢na nastava na
Specijalisti¢kim strukovnim studijama sestrinstva iz predmeta: Osnove biostatistike i
informatike; prakti¢na nastava na Master studijama iz predmeta: Biostatistika u javnom
zdravlju i Biostatistika u oblasti prevencije i terapije vezbanjem..
U periodu 29.09.2014.-01.10.2020. godine od strane Katedre za medicinsku statistiku i
informatiku bio je imenovan za Koordinatora elektronske nastave.

2. Sistema za elektronsko praéenje uspeha studenata (e-studentski karton)

3. Onlajn programa kontinuirane medicinske edukacije.

e Zoran Bukumirié¢ i Goran Trajkovi¢ autori su novog tehnitkog reSenja u fazi realizacije (M85) u
oblasti elektronskog u&enja pod nazivom: ,,Problemski baziran model za sticanje i procenu znanja
iz statistike i informatike u medicini, statistitku analizu podataka i interpretaciju rezultata™
(2020), koje je verifikovano od strane mati¢nog odbora Ministarstva Prosvete i nauke Republike
Srbije.

e Doc. dr Zoran Bukumiri¢ je 05.01.2022. godine imenovan za predsednika Strucne komisije za rad
na elektronskoj obradi podataka i testova na Medicinskom fakultetu Univerziteta u Beogradu, na
mandat od 3 $kolske godine.

e Doc. dr Zoran Bukumiri¢ je 10.05.2022. godine imenovan za €lana Eticke komisije za zastitu
dobrobiti oglednih Zivotinja na Medicinskom fakultetu Univerziteta u Beogradu, na mandat od 3
godine.

e Dr Zoran Bukumirié je angazovana putem konsultacija u pripremi, kao i obradi podataka vezanih
za specijalistitke akademske radove, specijalisticke i subspecijalistitke radove, izradi predloga
projekata medicinskih istrazivanja, kao i pripremi nau¢nih radova za publikovanje u nau¢nim i
struénim Casopisima.

e Dr Zoran Bukumirié je bio mentor vise studentskih radova koji su prezentovani na kongresima
studenata medicine. Aktivno u¢estvuje i kao recenzent studentskih radova.

e Struéni doprinos dr Zorana Bukumiri¢ je u oblasti klinickih i javnozdravstvenih istrazivanja,
njihovom dizajnu i statistickoj analizi. Savremeno proutavanje zdravlja populacije zahteva
primenu informaciono komunikacionih tehnologija u &ijem je uspostavljanju i edukaciji korisnika
za kori3¢enje istih kandidat takode dao znacajan doprinos.

Strani jezici: &ita, piSe i govori engleski; sluZi se ruskim jezikom

Clanstva u profesionalnim drustvima:

e EACPT (evropska asocijacija za klini¢ku farmakologiju i terapiju)
e Srpsko farmakolosko drustvo

o Srpsko lekarsko drustvo, Sekeija klinicke farmakologije

Profesionalne posete/usavriavanje/kontinuirana medicinska edukacija:

e 4rd European Summer School in Clinical Pharmacology and Therapeutics, September 16-20,
2006, Vrsac, Serbia.

e Introduction to clinical research and principles of good clinical practice, 20-21 june 2008. Banja
Luka, Republic of Srpska.

e Obuka za koris¢enje eLearning sistema na MOODLE platformi. 2010, Beograd, Srbija.

Saradnja sa drugim visokoSkolskim ustanovama, naucnoistraZivackim ustanovama



1. Uge¥ée u formiranju Centra za biostatistiku i informacione tehnologije (CEBSIT) Medicinskog
fakulteta u Pridtini sa sedidtem u Kosovskoj Mitrovici, a 23.12.2010. godine imenovan je za
upravnika CEBSIT-a i tu funkciju obavljao je do 31.09.2012. godine.

Od 2012. godine sa CEBSIT-om saraduje i kao koordinator elektronske nastave.

2. Saradnja u oblasti nastavne delatnosti ogleda se u zajedni¢kom radu na kreiranju i razvoju:

e kurseva elektronske nastave na Integrisanim akademskim i Doktorskim studijama
Medicinskog fakulteta u Pristini sa priviemenim seditem u Kosovskoj Mitrovici.

e MOODLE platforme za elektronsko ugenje implementirane u okviru portala CEBSIT-a.

e sistema za e-testiranje koji omoguéava polaganje ispita iz oblasti Medicinske statistike i
informatike preko racunara.

¢) Citiranost

Uvidom u Konzorcijum biblioteka Srbije za objedinjenu nabavku (KoBSON), koriste¢i SCOPUS
bazu apstrakata i citata iz nau¢nih i akademskih ¢asopisa ustanovljeno je 1274 citata publikacija dr
Bukumirica, h-index iznosi 17.

d) Organizovanjc nau¢nih sastanaka i simpozijuma
Clan organizacionog odbora 12 Kongresa farmakologa Srbije i 2. Kongresa klini¢ke farmakologije
Srbije sa medunarodnim u¢e$éem. Pali¢, 9-12. maj 2007.godine.

¢ ) Druga dostignucéa (recenzije, recenzije u casopisima)

e Recenzent ¢asopisa ,,Engrami”.

e Recenzent studentskih radova u oblasti Medicinske statistike i informatike na Medicinskom
fakultetu Univerziteta u Beogradu.
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medicine. XLV days of preventive medicine, International scientific meeting, Ni$, Serbia, 2011.
Meeting program:12.

Stanojevic Z, Mitic R, Stevic S, Dejanovic M, Bukumiric Z. Influence of ticlopidine alone and
in combination with aspirin on liver function test in rats. WorldPharma 2010 16th World
Congress of Basic and Clinical Pharmacology Copenhagen, Denmark, 2010. Abstract Book
Supplement: 591.

Janjic V, Radmanovic B, Ravanic D, Ignjatovic-Ristic D, Mihajlovic G, Bukumiric Z. Zaleplon
vs. zolpidem in treating night-time disturbances in Alzheimer's disease. Int J Neuropsychop.
2010;13:136.

Janjic V, Ravanic D, Dejanovic SD, Bukumiric Z et al. Pregabalin, venlafaxine extended
release or their combination in chronic neuropathic pain treatment. Eur Neuropsychopharm.
2009;19(Suppl 3):S628-S629.

Stanojevic Z, Mitic R, Bukumiric Z, et al. The effects and correlations of aspirin and ticlopidine
administered alone and in combination on hematocrit, platelet and neutophil count in rats. Basic
Clin Pharmacol Toxicol. 2009;105(Suppl 1):144-145.

Janjic V, Djukic Dejanovic S, Ravanic D, Kecman B, Bukumiric Z. Structural dimensions of
personality as the predictors of committing a felonies. The sixth annual meeting of Balcan
Academy of Forensic Sciences. Cavala, Greece, 2009. Abstract PSYH 211.

Janjic V, Borovcanin M, Bukumirie Z, Radmanovic B. Escitalopram as monotherapy in major
depressive disorder with insomnia. 9th World Congress of Biological Psychiatry. Paris, France,
2009. Abstract P-10-020

Janjic V, Bukumiric Z, Corac A, Stanojevic Z, Vukmirovic S, Bogojevic D. Effects of
commercially available products of St. John's Wort in Serbia on forced swimming and tail
suspension tests in mice. 9th World Congress of Biological Psychiatry. Paris, France, 2009.
Abstract P-10-019.

Janjic V, Stanojevic Z, Vukmirovic S, Bukumiric Z. Antidepressant effect of a commercially
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available hypericum perforatum products in Serbia, in forced swimming and tail suspension
tests in mice. Int J Neuropsychop. 2008;11(Suppl 1):210.

Stanojevic Z, Mitic R, Bukumiric Z, Stevic S, Smiljic S, Misulic M, Miletic M: The effect and
correlation aspirin and ticlopidine administered alone and in combination on biochemical
variables in rats. Eur J Drug Metab Pharmacokinet. 2008;33(Special Issue):42-43.

Bukumiric Z, Jakovljevic V, Mitic R, Janjic V, Stevic S, Stanojevic Z, Vukmirovic S, Stolic
A, Bogojevic D: Efficacy of domestic commercial hypericum perforatum preparation modified
tail suspension test in mice. Eur J Drug Metab Pharmacokinet. 2008;33(Special Issue):26-27.
Bukumiric Z, Jakovljevic V, Mitic R, Janjic V, Stevic S, Stanojevic Z, Vukmirovic S, Cvejic
J: The effect and correlation of activity and hypericin concentration of domestic commercially
available St. John's Wort product in mice. Drug Metab Rev. 2008;40(Suppl 1):150-151.
Stanojevic Z, Mitic R, Bukumiric Z, Nestorovic V, Stevic S, Bisevac B. The effect and
correlation aspirin and ticlopidine administered alone and in combination on bleeding time and
activity of creatine kinase in rats. Drug Metab Rev. 2008;40(Suppl 1):83.

Stanojevic Z, Mitic R, Bukumiric Z, Stevic S: Correlations biochemical variables of aspirin
and ticlopidine administered alone and in combination in rat. Basic Clin Pharmacol Toxicol.
2007;101(Suppl 1):205.

Bukumiric Z, Janicijevic-Hudomal S, Piperski V, Stevic S, Stanojevic Z, Janjic V, Rasic J: The
effect of solitary and combined use of diazepam and esomeprasole on development of cold-
restraint induced stress ulcer lession in rats. Basic Clin Pharmacol Toxicol. 2007;101(Suppl
1):110-111.

Janjic V, Bukumiric Z, Corac A. The effects of simultaneous use of diazepam and
esomeprazole on development of ethanol induced stress ulcer lesions in rats. Int J
Neuropsychop. 2006;9(Suppl 1):213.

Hudomal S, Rasic J, Mitic N, Bukumiric Z, Piperski V.: Azitromicyn protect against ethanol
induced gastric mucosal damage in rats. Acta Pharm Sinic. 2006;27(Suppl 1):281.

Stanojevic Z, Mitic R, Bukumiric Z, Miletic M, Stevic S: Influence of aspirin alone and in
combination with ticlopidine on bleeding time, platelet count and hematocrit in rats. Acta Pharm
Sinic. 2006;27(Suppl 1):164.

Rasic J, Hudomal S, Bukumiric Z, Piperski V, Mitic R, Stanojevic Z: The effect of azitromycin
on gastric stress ulcer in rats induced by cold restraint stress. Acta Pharm Sinic. 2006;27(Suppl
1):90.

Bukumiric Z, Janicijevic-Hudomal S, Rasic J, Piperski V, Stanojevic Z, Bulajic S: The efficacy
of diazepam and esomeprasole in prevention of stress ulcer lessions development in rats. Acta
Pharm Sinic. 2006;27(Suppl 1):78.

Janjic V, Djukic Dejanovic S, Bukumiric Z.: The influence of amisulpiride on reduction of
positive and negative symptoms of schizophrenia. Eur Psychiat. 2006;21:225.

Stevovi¢ Rasi¢ J, Janiéijevi¢ Hudomal S, Bukumirié¢ Z, Piperski V: The efficacy of tramadol
in protection of stress ulcer lesions in rats induced by cold-restraint model. Basic Clin Pharmacol
Toxicol. 2005;97(Suppl 1):95-96.

Bukumiric Z., Janicijevic Hudomal S., Stevovic Rasic J., Piperski V., Stanojevic Z.: The effects
of pretreatment and posttreatment administration of esomeprazole on alcohol induced stress
ulcer lesions in rats. Basic Clin Pharmacol Toxicol. 2005;97(Suppl 1):92.

Stanojevic Z, Mitic R, Bukumiric Z: The interaction of aspirin and ticlopidine on hematological
parameters in rats. Basic Clin Pharmacol Toxicol. 2005;97(Suppl 1):70.

Stanojevi¢ Z, Miti¢ R, Bukumiri¢ Z, Hudomal S, Bursa¢ M: The effect of ticlopidine, aspirin
and their combination on biochemical parameters in rats. Scr Med. 2004; 35(Suppl 1):33.
Bukumirié¢ Z, Janic¢ijevi¢-Hudomal S, Rasi¢ J, Piperski V, Stanojevi¢ Z, Miti¢ R: The effects
of esomeprasole on alcohol induced stress ulcer lessions in rats. Scr Med. 2004;35(Suppl 1):33.
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9. Izvod sa nacionalnog skupa:

b

Terzi¢ B, Zivkovié M, Ljuti¢ S, Jovanovi¢ V, Joviéi¢ J, Aéimovi¢ M, Bumbasirevi¢ U,
Durutovic O, Bukumiri¢ Z, Ladevi¢ N. P37 Primena traneksami¢ne kiseline u cilju smanjenja
perioperativnog gubitka krvi kod pacijenata sa benignom hiperplazijom prostate podvrgnutim
operativnom leenju transvezikalnom prostatektomijom. XXV KONGRES UROLOGA
SRBIJE. 17-18. septembar 2021. godine. Beograd, Srbija.

Bukumiric Z, Trajkovic G. Evaluacija informacija o zdravlju dostupnih na internetu.
PLENUM. Saradnja kao izbor, Nacionalni kongres zdravstvenih radnika Srbije sa
medunarodnim uce§¢em. 23.10.-27.10.2019. Zlatibor.

Bukumiric Z. Meta-analiza u psihijatriji. Drugi Nacionalni kongres bolni¢ke psihijatrije sa
medunarodnim uc¢ed¢em, Beograd, 10-12. oktobar 2018. godine.

Trajkovi¢ G., Bukumiri¢ Z. Izbor adekvatnog statistickog testa. V Nedelja bolnic¢ke klini¢ke
farmakologije. 29. novembar — 1. decembar 2013. Beograd, Srbija.

. Bukumiri¢ Z, Janji¢ V, Corac A, Stanojevi¢ Z, Vukmirovi¢ S, Stoli¢ A, Bogojevié D.

FarmakoloSka aktivnost preparata kantariona domace proizvodnje. Engrami 2008;30(Suppl
1):72;

Janji¢ V, Duki¢ Dejanovi¢ S, Milovanovi¢ D, Jankovié¢ S, Jovanovi¢ M, Ravani¢ D, Bukumiri¢
Z. Farmakoekonomija nesanice. Engrami. 2008;30(Suppl 1):37-38.

. Stanojevi¢ Z., Miti¢ R., Bukumiri¢ Z., Bisevac B., Stevi¢ S.: Correlations hematological

variables of aspirin and ticlopidine administered alone and in combination in rat. XII Serbian
Congress of Pharmacology and Il Serbian Congress of Clinical Pharmacology, Palic, Serbia,
2007. Abstract book:43.

Bukumirié Z., Jani¢ijevic-Hudomal S., Janji¢ V., Rasi¢ J., Piperski V., Stanojevi¢ Z.: The effect
of diazepam on development of stress ulcer lessions in experimental animal. XII Serbian
Congress of Pharmacology and II Serbian Congress of Clinical Pharmacology, Palic, Serbia,
2007. Abstract book:31.

Bukumiri¢ Z, Janji¢ V. Antidepresivi u tretmanu pacijenata le¢enih u psihijatrijskoj dnevnoj
bolnici. XII Kongres psihijatara Srbije i Crne Gore. Herceg Novi, Srbija i Crna Gora, 2004.
Zbornik sazetaka:21-2.

UdZbenici, praktikumi:

. Trajkovi¢ G i Bukumiri¢ Z: Medicinska statistika u R programskom okruzenju. Medicinski

fakultet Univerziteta u Beogradu, 2019.

Mili¢ N, Stanisavljevi¢ D, Trajkovi¢ G, Mili¢i¢ B, Bukumiri¢ Z, Gaji¢ M, Masi¢ S.:
Biomedicinska informatika. Medicinski fakultet Fo¢a, 2017.

Stanojevi¢ Z., Bukumiri¢ Z., Bulaji¢ S.: Farmakografija. Medicinski fakultet Pristina,
Kosovska Mitrovica, 2007.

Stanulovi¢ M. (glavni urednik). Lekovi u prometu. Priru¢nik o lekovima i njihovoj primeni ATC
klasifikacija. Ortomediks, Novi Sad - Beograd - Kosovska Mitrovica - Podgorica, 2006.
Janié¢ijevié-Hudomal S., Stevovi¢-Rasié¢ J., Miti¢ R., Stanojevi¢ Z., Bukumiri¢ Z.: Priru¢nik iz
farmakologije sa toksikologijom za studente stomatologije, Medicinski fakultet Pristina,
Kosovska Mitrovica, 2004.

12. Monografije, poglavija:

5

Prof. dr Milan Barag, Prof. dr Slavisa Stanisi¢, Prof. dr Milan Parli¢, Ass. dr Zoran Bukumirié,
Ass. Nikica Vitas, dr Predrag Manojlovi¢: Lokalni ekoloski akcioni plan Severne Kosovske
Mitrovice. Kosovska Mitrovica, 2010.

2. SPISAK UCESCA U STRUCNIM ILI NAUCNIM ISTRAZIVACKIM PROJEKTIMA
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. Od 2011. godine angaZzovan kao istraziva¢ na projektu INDUSTRIJA OLOVA 1 CINKA,

POSLEDICE PO STANOVNISTVO I UREDENJE I ZASTITA EKOSISTEMA rukovodioca
Prof. dr Aleksandra Corca, odobrenog i finansiranog od strane Ministarstva za nauku i
tehnolo3ki razvoj Republike Srbije. Broj projekta TR37016.

. Od 2021. godine angaZzovan kao istraziva¢ na projektu THE ROLE OF ANTIOXIDANT AND

ACE2 GENETIC PROFILE IN RISK STRATIFICATION AND MID-TERM PROGNOSIS
OF COVID-19 PATIENS rukovodioca Prof. dr Tatjane Simié, odobrenog za finansiranje u
okviru Specijalnog programa istrazivanja COVID-19 Fonda za nauku Republike Srbije. Sifra
projekta 7546803.

. PRICOV-19 STUDY: A cross-sectional study in 38 countries on the organization of care in

general practices during the COVID-19 pandemic. PRICOV-19 was initiated in the summer of
2020. Under the coordination of 'Quality and Safety Ghent,' an interdisciplinary center of
expertise for quality and safety in primary care and transdisciplinary care within the Department
of Public Health and Primary Care at Ghent University (Belgium).

. ERAZMUS+ projekat: Development and Implementation of Metacognitive Problem-based

Modules in Blended Learning Courses in Medical Sciences (ProBLeMS), broj projekta
101082790, period trajanja 01.04.2023-30.03.2026. godine.

3. SPISAK MENTORSTAVA
diplomski radovi:

1.

Kandidat Aleksandar Ra$i¢, ,Meta-analiza u R programskom okruZenju”, odbranjen na
Medicinskom fakultetu Univerziteta u Beogradu 15.07.2021. godine.

Dzenan Mavri¢. ,,Ocene dijagnostickih performansi u R programskom okruZenju”, odbranjen na
Medicinskom fakultetu Univerziteta u Beogradu 15.07.2021. godine.

4. SPISAK UCESCA U KOMISIJAMA ZA ODBRANU RADOVA
odbrana doktorske disertacije

1.

Kandidat Katica Tripkovi¢, ,.Ispitivanje faktora povezanih sa namerom javnozdravstvenih radnika u
Republici Srbiji da promene posao™ odbranjena na Medicinskom fakultetu, Univerzitet u Beogradu,
mentor Prof. dr Milena Santri¢ Miliéevi¢, 2023. godine.

Kandidat Marko Savi¢, ,,Grafi¢ki prikaz podataka u biomedicinskim istraZivanjima: sistematski
pregled literature i razvoj interaktivnog softverskog reSenja” odbranjena na Medicinskom fakultetu,
Univerzitet u Beogradu, mentor Prof. dr Natasa Mili¢, 2022. godine.

Kandidat Nemanja Isajev, , Ispitivanje klini¢ke inertnosti u terapiji dijabetes melitusa tip 2 medu
lekarima primarne zdravstvene zastite u Beogradu” odbranjena na Medicinskom fakultetu,
Univerzitet u Beogradu, mentori Prof. dr Vesna Bjegovi¢ i Akademik prof dr Nebojsa Lali¢, 2022.
godine.

. Kandidat Smiljana Cvjetkovi¢, ,,Istrazivanje prediktora psiholoskog distresa i spremnosti na trazenje

profesionalne psiholoske pomoci kod studenata beogradskog univerziteta” odbranjena na
Medicinskom fakultetu Univerziteta u Beogradu, mentori Prof. dr Vesna Bjegovi¢ Mikanovig,
Medicinski fakultet Univerziteta u Beogradu i komentor Prof. dr Viviana Langher, Faculty of
Medicine and Psychology, Sapienza University of Rome, 2021. godine.



5. Kandidat Srdan Masi¢, ,,Uticaj stavova studenata medicine prema statistici na sticanje kompetencija
iz oblasti biostatistike: multicentri¢na studija i meta-analiza” odbranjena na Medicinskom fakultetu
Univerziteta u Beogradu, mentor Prof. dr Natasa Mili¢, 2019. godine.

6. Kandidat Aleksandra Ili¢, ,,Evaluacija metoda za ocenu povezanosti faktora rizika i ishoda iz studija
kohorti i anamnestickih studija: sistematski pregled sa meta-analizom™ odbranjena na Medicinskom
fakultetu Univerziteta u Pristini sa seditem u Kosovskoj Mitrovici, mentor Prof. dr Goran Trajkovi¢,
2018. godine.

odbrana master akademskog rada

1. Kandidat Bojana Pavlovié, ,,Znanje, stavovi i pona$anje studenata medicine u vezi sa seksualnim
i reproduktivnim zdravljem” odbranjena na Medicinskom fakultetu, Univerzitet u Beogradu,
mentor doc dr. Danijela Tiosavljevi¢, 2022. godine

odbrana rada uze specijalizacije

1. Kandidat Dejan Dimitrijevié, ,,Analiza karakteristika nedobrovoljnih hospitalizacija u Specijalnoj
bolnici za psihijatrijske bolesti ,,dr Slavoljub Bakalovi¢” u Vr§cu” odbranjena na Medicinskom
fakultetu, Univerzitet u Beogradu, mentor prof. dr Srdan Milovanovié, 2023. godine.

2. Kandidat Dejana Stanisavljevi¢, ,,Evaluacija hibridnog modela ucenja statistike u medicini:
kohortna studija” odbranjena na Medicinskom fakultetu, Univerzitet u Beogradu, mentor prof.
dr Natasa Mili¢, 2022. godine.

3. Kandidat Sonja Grbié, ,,Analiza socio-demografskih faktora i klini¢kih karakteristika obolelih od
dusevnih poremecaja na meri bezbednosti obaveznog psihijatrijskog leCenja i Cuvanja”
odbranjena na Medicinskom fakultetu, Univerzitet u Beogradu, mentor prof. dr Srdan
Milovanovi¢, 2022. godine

4, Kandidat Jelena Jovié, ,,Zavisnost od hrane, poremecaji ishrane i afektivni temperament kao
prediktori efikasnosti medicinske nutritivne terapije gojaznosti” odbranjena na Medicinskom
fakultetu, Univerzitet u Beogradu, mentor prof. dr Branko Jakovljevi¢ i komentor prof. dr Milan
Latas, 2022. godine.

5. Kandidat Maja Krsti¢, ,,Dizajn, implementacija i evaluacija registra zaposlenih u sistemu
zdravstvene zastite republike Srbije” odbranjena na Medicinskom fakultetu, Univerzitet u
Beogradu, mentor prof. dr Natasa Mili¢, 2021. godine.

odbrana specijalistickog rada
1. Ivan Soldatovié, ,, Transkulturalna adaptacija i validacija upitnika™ odbranjena na Medicinskom
fakultetu, Univerzitet u Beogradu, mentor prof. dr Natasa Mili¢, 2020. godine.

2. Kandidat Mirjana Kosti¢, ,,Primena grafickog prikaza toka klastera i ispitanika u Klaster
randomizovanim studijama” odbranjena na Medicinskom fakultetu PriStina — Kosovska
Mitrovica, mentor prof. dr Dejana Stanisavljevié¢, 2019. godine.

odbrana diplomskog rada
1. Obradovié Marija. Ledenje infekcija koje se prenose polnim putem. Mentor: Doc.dr Dragana
Srebro. Datum polaganja: 2020. godine.

2. Stefan Prlja. Overview of daily number of COVID-19 cases during epidemic in Serbia. Mentor:
Prof. dr Nata3a Mili¢. Datum polaganja: 2020. godine.

5. POTVRDA O OCENI STUDENATA

Doc. dr Zoran Bukumirié je pozitivno ocenjen u studentskim anketama: ocenom 4.74 za Skolsku

2018/19 godinu, ocenom 4.86 za Skolsku 2019/20 godinu, ocenom 4.74 za Skolsku 2020/21 godinu i

ocenom 4.87 za Skolsku 2021/22 godinu, prose¢na ocena 4.80.
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Izborni uslovi - prilog 2

1) ZA STRUCNO-PROFESIONALNI DOPRINOS:

1.3. Broj organizovanih i odrzanih programa kontinuirane medicinske edukacije na Fakultetu koji
nisu ocenjeni ocenom manjom od 3,75 od strane polaznika.

e Organizovao program kontinuirane medicinske edukacije na Medicinskom fakultetu Univerziteta
u Beogradu: ,,Interpretacija rezultata meta-analiza” 2023. godine

e Dao doprinos u organizaciji dva programa kontinuirane medicinske edukacije na Medicinskom
fakultetu Univerziteta u Beogradu: ,,Pretrazivanje i pristup medicinskom znanju™ 2016. i 2017.
godine i, Ispitivanje tacnosti dijagnostickih testova” 2019 do 2022. godine.

2) ZA DOPRINOS AKADEMSKOJ I SIROJ ZAJEDNICI:

2.2 Clanstvo u strucnim ili naucnim asocijacijama u koje se ¢lan bira ili koje imaju ogranicen broj
¢lanova

e Clan Srpskog farmakolodkog drutva od 2006. godine.

2.4 Uredivanje ¢asopisa ili monografija priznatih od strane resornog ministarstva za nauku

e Clan Uredivatkog odbora asopisa ,,Engrami” od 2019. godine.

2.6 Rukovodenje ili angaZovanje u nacionalnim ili medunarodnim naucnim ili strucnim
organizacijama

e Clan organizacionog odbora 12 Kongresa farmakologa Srbije i 2. Kongresa klinitke
farmakologije Srbije sa medunarodnim uce$¢em. Pali¢, 9-12. maj 2007.godine.

e Imenovan od strane Lekarske Komore Srbije za ocenjivanje programa kontinuirane medicinske
edukacije od 2023. godine.

3) ZA SARADNJU SA DRUGIM VISOKOSKOLSKIM, NAUCNO-ISTRAZIVACKIM
USTANOVAMA U ZEMLJI I INOSTRANSTVU - MOBILNOST:

3.3. Predavanja po pozivu

e Plenarno predavanje: ,,Evaluacija informacija o zdravlju dostupnih na internetu”. Saradnja kao
izbor, Nacionalni kongres zdravstvenih radnika Srbije sa medunarodnim uce$¢em, oktobar 2019.
godine,

3.3. Ucesce ili rukovodenje u naucnoistrazivackim ili obrazovnim medunarodnim projektima

e Ucesnik medunarodnog nau¢no-istrazivatkog projekta: Analiza faktora rizika za nastanak nezeljenih
dejstava ljekova kod kardiolo3kih bolesnika, odobrenom reSenjem Ministarstva nauke i Ministarstva
zdravlja Crne Gore br. 01-405 i 01-2013 od 07.06.2012. godine.
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Ucesnik medunarodnog nauéno-istrazivackog projekta: PRICOV-19 STUDY, A cross-sectional study in
38 countries on the organization of care in general practices during the COVID-19 pandemic. PRICOV-
19 was initiated in the summer of 2020. Under the coordination of 'Quality and Safety Ghent,' an
interdisciplinary center of expertise for quality and safety in primary care and transdisciplinary care
within the Department of Public Health and Primary Care at Ghent University (Belgium).

ERAZMUS+ projekat: Development and Implementation of Metacognitive Problem-based Modules in
Blended Learning Courses in Medical Sciences (ProBLeMS), broj projekta 101082790, period trajanja
01.04.2023-30.03.2026. godine.
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Prof. dr Dragan Lausevi¢ - Biografija
Roden sam 21.12.1962. godine u Pljevijima, Crna Gora.

Osnovnu Skolu sam udio u Doboju i Budvi i zavrsio je sa odli¢nim uspjehom. Srednju Skolu sam ucio u Budvii
Podgorici i zavriio je sa odlicnim uspjehom.

Ekolske 1982/83. godine zapoteo sam studije medicine, na Medicinskom fakultetu Univerziteta u Sarajevu.
Na istom fakultetu sam diplomirao u januaru 1988. sa prosjeénom ocjenom 9,40 (devetéetrdeset). Za
postignuti uspjeh tokom studiranja nagraden sam sa nekoliko diploma Univerziteta u Sarajevu i plaketom
Medicinskog fakulteta u Sarajevu “dr Bogdan Zimonjic”.

Specijalizaciju iz oblasti epidemiologije zapoteo sam u decembru 1990. na Medicinskom fakultetu u

Beogradu, gdje sam je i zavrsio u januaru 1994, sa odli¢nim uspjehom i stekao zvanje ljekara specijaliste iz
epidemiologije.

Poslijediplomske studije upisao sam tkolske 1993/1994. godine na Medicinskom fakultetu Univerziteta u
Beogradu. Magistarski rad pod naslovom “Epidemiologka studija raka dojke”, odbranio sam 9. marta 1998.
godine i stekao akademsko zvanje magistra medicinskih nauka.

Doktorsku disertaciju pod nazivom "Studija prevalencije pugenja duvana kod skolske djece i omladine u Crnoj
Gori” odbranio sam 03. juna 2004. godine na Medicinskom fakultetu Univerziteta u Beogradu.

U nekoliko navrata boravio sam na kracim studijskim usavrSavanjima u inostranstvu:

- 1996. godine - studijsko usavrdavanje iz oblasti Infektivnih bolesti i epidemiologije u Salzburg-u, Austrija u
organizaciji Medicinskog fakulteta Cornell iz New York-a, USA;

- 1997. godine - studijsko usavr3avanje iz oblasti epidemiologije masovnih nezaraznih bolestiu Budimpestiu
organizaciji Johns Hopkins University School of Hygiene and Public Health iz Baltimora, USA;

- 1998. godine - studijsko usavrSavanje iz oblasti Ep‘idemiologije u javnom zdravstvu (Advanced level course

- Enidamialaoy in Public Health).nt arganizaciii | ondon Schnol of Hygiene & Tropical Medicine, University of
London i WHO European Centre for Environment and Health;

- 2001. godine - studijsko usavr3avanje iz oblasti MenadZmenta Programa imunizacija za zemlje Evrope i
Centralne Azije u Budimpesti, u organizaciji Svjetske banke i Semmelweis instituta;

- 2006. godine - studijsko usavr3avanje iz oblasti Dizajniranja istrazivackih studija u medicini za postdoktorske
istrazivate u Cavtatu - Dubrovnik u organizaciji Instituta za Globalno Zdravlje Univerziteta u Kaliforniji, USA i
Skole narodnog zdravlja ,,dr Andrija Stampar”, Medicinski fakultet Univerziteta u Zagrebu, Hrvatska

- 2007. godine — studijsko usavravanje za IstraZivaCe iz oblasti Bio-bihejvioralnih tipova istraZivanja medu
skrivenim populacijama uz upotrebu tehmike Uzorkovanja vodenog ispitanicima (Response Driven Sample -

RDS) u organizaciji Skole narodnog zdravlja ,dr Andrija Stampar”, Medicinski fakultet Univerziteta u Zagrebu,
Hrvatska

- 2015. godine — studijsko usvr§avanje u oblasti upotrebe epidemioloskih softvera za obradu epidemiolo3kih
podataka u organizaciji Mediteranske Skole za primjenjenu epidemiologiju — Institut Karlo IlI, Madrid, Spanija
PODACI O RADNIM MIESTIMA

Period od februara 1988. do februara 1989. godine proveo sam na obaveznom pripravnickom stazu u
Klini¢ko-bolnitkom centru Crne Gore i Domu zdravlja u Podgorici.



Od maja 1989. do oktobra 1989. godine radio sam u Domu zdravlja Budva, a od novembra 1989. do avgusta
1999. radio sam u Odjeljenju za epidemiologiju Zavoda za zdravstvenu zastitu Podgorica.

0d septembra 1999. do'maja 2001. godine radio sam u Djecijem fondu Ujedinjenih nacija kao Koordinator
zdravstvenog programa za Crnu Goru.

Od maja 2001. do februara 2003. vriio sam duZnost Pomocénika ministra zdravlja u Viadi Republike Crne
Gore.

Od marta 2003. do danas radim u Centru za kontrolu i prevenciju bolesti Instituta za zdravlje Crne Gore.

0d 2016. godine radimu Centru za nauku i kontinuiranu edukaciju Instituta za zdravlje Crne Gore.

PODACI O IZBORIMA U ZVANIJE

Odlukama Nauéno-nastavnog vijece Univerziteta Crne Gore iz januara 1992. i 1998. godine stekao sam prvo
zvanje IstraZivaCa saradnika, a potom i zvanje Viseg istraZivaca.

U zvanje asistenta na Katedri za epidemiologiju Medicinskog fakulteta u Podgorici izabran sam u martu 1999.
godine.

U zvanje docenta na predmetu epidemiologija na Medicinskom fakultetu u Podgorici izabran sam 2005.
godine.

U zvanje vanrednog profesora na predmetu epidemiologija na Medicinskom fakultetu u Podgorici izabran
sam 2010. godine.

U zvanje redovnog profesora na predmetu epidemiologija na Medicinskom fakultetu u Podgorici izabran sam
2016. godine.

Dugi niz godina, za potrebe Medicinskog fakulteta Univerziteta u Beogradu obavljam duznosti mentora za

linkare “oji se nalaze na spocijolizaciji iz chlacti cpidemiologije, a od 2016:g i duznest-mentora-koerdinatora
za ljekare na specijalizacijiiz epidemiologije.

Bio sam ¢lan Nacionalne komisije za sertifikaciju djecije paralize u SR Jugoslaviji, kao i ¢lan crnogorskog
nacionalnog tima koji je koordinirao uspjesnu eradikaciju djecije paralize na prostoru Crne Gore.

Takode, bio sam €lan Komisije Viade RCG za prevenciju narkomanije kod djece i omladine u Crnoj Gori, £lan

radne grupe Ministarstva zdravlja za implementaciju Nacionalnog plana akcije za djecu u RCG i élan Komisije
za zarazne bolesti Ministarstva zdravija.

Dugi niz godina sam bio Koordinator Programa imunizacija i "Focal point" za programe obaveznih imunizacija
prema Svjetskoj zdravstvenoj organizaciji.

Clan sam Nacionalne komisije za kontrolu raka pri Ministarstvu zdravlja.

Takode, €lan sam Nacionalnog struéno-savjetodavnog tijela za imunizacije i ¢lan Nacionalnog koordinacionog
tijela za eliminaciju i eradikaciju pojedinih zaraznih bolesti pri Ministarstvu zdravlja.

Dobitnik sam Zahvalnice Saveznog sekretarijata za rad, zdravstvo i socijalno staranje za doprinos uspjesnoj

aktivnosti na eradikaciji djeCije paralize na prostoru SR Jugoslavije, Zahvalnice Cazasa (Drutva za borbu
protiv SIDE Crne Gore) i Zahvalnice Crnogorskog drustva za borbu protiv raka.



BIBLIOGRAF{JA — Dragan Lau3evic

L

Dente MG, Riccardo F, Bejaoui M, Fabiani M, Lausevic D, and Declich S. Contribution of Regional Networks to the
Control of Cross-Border Public Health Threats: EpiSouth in the Mediterranean Region and Southeast Europe.
Health SecurityVol. 15, No. 4. Published Online:1 Aug 2017 https://dol.org/10.1089/hs.2016.0081

. LauSevi¢ D, Begi¢ S, Terzi¢ N, Vratnica Z, Cici¢ A and Mugo3a B. Factors Associated with Inconsistent Condom Use

with Clients among Female Sex Workers in Podgorica, Montenegro. Srp Arh Celok Lek. 2016 Jul-Aug;144(7-8):424-
430. DOI: 10.2298/SARH1608424L. ISSN: 0370-8179.

. Vratnica Z, Zehender G, Ebranati E, Sorrentino C, Lai A, Vujoevié D, Veo C, Presti AL, Cella E, Giovanetti M, Lau3evi¢

D, Galli M, Ciccozzi M and Mugo$a B. Hepatitis B virus genotype and subgenotype prevalence and distribution in
Montenegro. Journal of Medical Virology.2015;87(5):807-813. DOI: 10.1002/jmv.24083. ISSN: 1096-9071.

. Martinovic M, Belojevic G, Evans GW, Lausevic D, Asanin B, Samardzic M, Terzic N, Pantovic S, Jaksic M, Boljevic J.

Prevalence of and contributing factors for overweight and obesity among Montenegrin schoolchildren. Eur J Public

Health, 2015 Apr 4. pii: ckv071. [Epub ahead of print] DOI: http://dx.doi.org/10.1093/eurpub/ckv071. Print ISSN:
1101-1262; ISSN: 1464-360X.

. Lausevié D, Begié S, Mugo3a B, Terzié N, Vratnica Z, Labovié |, BoZicevic |. Prevalence of HIV and other infections and

correlates of needle and syringe sharing among people who inject drugs in Podgorica, Montenegro: a respondent-

driven sampling survay. Harm Reduction Journal 2015:12:2 doi:10.1186/ s12954-015-0039-0. ISSN: 1477-7517
{online).

. LauSevi¢ D, Tiodorovi¢ B, Begi¢ S. The impact of ,,chosen” physician on immunization coverage with MMR vaccine.

Acta Medica Medianae. 2015; 54(2):56-62 UDK 61, YU ISSN 0365-4478 i EISSN 1821-2794. DOI:
10.5633/amm.2015.0210

« Martinovi¢ M, Belojevi¢ G, Evans GW, ASanin B, Lausevi¢ D, Duborija Kovacevi¢ N, SamardZi¢ M, Jaksic M and

Pantovic S. Blood pressure among rural Montenegrin children in relation to poverty and gender. Eur J Public Health.
2014; 24(3): 385-389. doi: 10.1093/eurpub/ckt181. Print ISSN: 1101-1262; Online ISSN: 1464-360X.

. LauSevié D, Mugo$a B, Terzi¢ N, Vratnica Z, Labovié |, Begi¢ S. Razlike u rizi€nim ponagnjima u odnosu na HIV infekciju

izmedu muskih i.7enskih nrinadnika nopujacije injektiraiucih, karisnika droga a1 Podgorici, Medical Journa) of |
Montenegro. 2014; 2(3):17- 21. DOI: 10.5937/cma2-6869. ISSN: 1800- 9964 EISSN: 2336-9140

. Bacak V, Lausevic D, Mugosa B, Vratnica Z, Terzi¢ N. Hepatitis C Virus Infection and Related Risk Factors among

Injection Drug Users in Montenegro. European Addiction Research 2013; 19:68-73. ISSN: 1022-6877; elSSN: 1421-
9891 DOI: 10.1159/000339840 (Online).

10. Zehender G, Sorrentino C, Lai A, Ebranati E, Gabanelli E, Lo Presti A, Vujoevié D, Laugevié D, Terzié¢ D, Shkjezi R,

Bino S, Vratnica Z, Mugosa B, Galli M, Ciccozzi M. Reconstruction of the evolutionary dynamics of hepatitis C virus

subtypes in Montenegro and the Balkan region. Infection, Genetics and Evolution 2013; 17:223-230. ISSN: 1567-
1348. doi: 10.1016/j.meegid.2013.04.003. Epub 2013 Apr 18.

11. Maver JP, Koraé Tina, Dimitrov G, Dobrossy L, Engele L, llijazovié E, Kesié V, Kostova P, Laugevi¢ D, Maurina A,

Nicula AF, Molnar Z, Panayotava Y, Primic-Zakelj MP, Repe- Fokter A, Romejko-Wolniewicz E, Smailyte G, Suteu
O, Swiderska-Kiec J, Tachezy R, Valerianova Z, Veerus P, Viberga 1, Znaor A, Zubor P, Poljak M. Cervical cancer
screening practices in central and eastern Europe in 2012. Acta Dermatovenerologica Alpina, Pannonica et
Adriatica. 2013; 22:7-19. ISSN: 1318-4458. doi: 10.2478/v10162-012-0025-0.

12. Seme K, Maver JP, Kora¢ Tina, Canton A, Castkova J, Dimitrov G, Filippova |, Hudecova H, llijazovié¢ E, Kaié B, Kesit

V, Kuprevitiene N, Lausevi¢ D, Molnar Z, Perevos¢ikovs J, Spaczynski M, Stefanova V, Ugakar V, Poljak M. Current
status of human papillomavirus vaccination implementation in Central and eastern Europe. Acta

Dermatovenerologica Alpina, Pannonica et Adriatica. 2013; 22:21-25. ISSN: 1318-4458. doi: 10.2478/v10162-012-
0026-z,



13. Bino S, Cavaliuga S, Kunchev A, Lausevic D, Kaic B, Pistol A, Kon P, Karadjovski Z, Georghita S, Cicevalieva S.
Southeastern European Health Network {SEEHN) Communicable Diseases Surveillance: A Decade of Bridging Trust
and Collaboration. Emerging Health Threats Journal. 2013; 6:1-7. Emerg Health Threats J 2013, 6: 19950 -
http://dx.doi.org/10.3402/ehtj.v6i0.19950. elSSN: 1752-8550, doi: 10.3402/ehtj.v6i0.19950.

14. Ciccozzi M, Lai A, Ebranati E, Gabanelli €, Galli M, Mugosa B, Vratnica Z, VujoSevic D, Laudevic D, Ciotti M, Cella E,
Lo Presti A, Zehender G. Phylogeographic Reconstruction of HIV-1B in Montenegro and Balkan Region. AlDS Res
Hum Retroviruses. 2012 Oct; 28(10):1280-4. Epub 2012 Apr 3. Online ISSN: 1931-8405.
DOI:10.1089/2id.2011.0138

15. Labovi¢ |, Terzi¢ N, Strahinja R, Mugosa B, Lausevi¢, Vratnica Z. HIV-Related Knowledge, Attitudes and Sexual Risk
Behaviours Among Montenegrin Youth, Ser J Exp Clin Res, 2011; 12(2):57-66. ISSN 1820 — 8665.

16. Vujodevié D, Mugosa B, Cvelbar U, Mozeti¢ M, Repnik U, Zavasnik-Bergant T, Lau$evi¢ D, Medenica S, Rajkovi¢ D,
Séepanovié A. Viability Assessment of Escherichia Coli after Oxygen Plasma Treatment by Fluorescent Micrascopy.
Medicinski zapisi; 2011; Vol. 60(1):7-10. ISSN:0419-7747

17. Ciccozzi M, VujoSevié D; Lo Presti A, Mugosa B, Vratnica Z, Lai A, Lausevi¢ D, Draskovic¢ N, et all. Genetic Diversity

of HIV Type 1 in Montenegro. AIDS Res Hum Retroviruses. 2011 Aug; 27(8):921-4. Epub 2010 Dec 31. ISSN: 0889-
2229; Online 1SSN: 1931-8405. doi: 10.1089/A1D.2010.0323.

18. Stulhofer A, Laugevi¢ D, BoZicevié |, Bacak V, Mugo3a B, Terzi¢ N, Drglin T. HIV Risk among Female sex Workers in
Croatia and Montenegro. Coll Antropol. 2010 Sep;34(3):881-6. ISSN 0350-6134.

19.Werber D, Lausevi¢ D, Mugosa B, Vratnica Z, lvanovié-Nikolié Lj, Zizi¢ Lj, Alexandre-Bird A, Fiore L, Ruggeri FM, DI
Bartolo |, Battisone A, Gassilloud B, Perelle S, Nitzan Kaluski D, Kivi M, Andraghetti R, Pollock KG: Massive outbreak
of viral gastroeneteritis associated with consuption of municipal drinking water in a European capital city.

Epidemiology and Infection 2009 Jun  18:1-8. ISSN: (0950-2688 and  EISSN: 1469-4408.
DO0I:10.1017/5095026880999015X

-
20. Lausevi¢ D, Tiodorovié B, Rakocevié B, Medenica S, Beatovi¢ V, Hadzifejzovié¢ A. Pravovremenost i nivo obuhvata

primovakcinacijom protiv malih boginja i rubele u Crnoj Gori. Acta Medica Medianae, 2009; 48(3): 9-14,
UDK: 616 915)’ 916 1. 615 371 YU lSSN 0365 4478 i EISSN 1821 2794

e e

21. Lausevic D, Tiodorovi¢ B, Rakocevi¢ B, Medemca S, Beatovic Vv, Hadzafejzowc A. Tlmelmess and 1eve| of primary

immunization coverage against diphtheria, whoaoping cough and tetanus in Montenegro Acta Facultatis Medicae
Naissensis, 2009; 26(3): 113-119. UDC 615.371: 616.9. ISSN 0351-6083.

22. Laugevié D. Uspjesnost prevencije i kontrole vakcino preventibilnih oboljenja u Crnoj Gori. Medicinski Zapisi 2009;
58(1-2): 39-46. YUISSN —0419-7747.



FRBRANE PUBEIRACUE L iain L e s e e e e

PrikaZi _ H_q elemenata

Godina

2020

2017

2015

2015

2015

2014

2013

2013

Kategorija

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, SSCI,
A&HCI

SCI, SCIE, S5C,

Autori

Natasa Duborija-Kovacevic, Milica Martinovic, Goran
Belojevic, Dragan Lausevic, Bogdan Asanin

Mugosa B, Cella E, Lai A, Lo Presti A, Blasi A, Vratnica Z,
Vujo3evic D, Ebranati E, Laudevic D, Guarino M, Zehender
G, Milano T, Pascarella S, Spoto S, Angeletti S, Ciccozzi M

Lausevi¢ Dragan, Begi¢ Senad, Mugo3a Boban, Terzi¢
Nata%a, Vratnica Zoran, Labovi¢ Itana, BoZievi¢ Ivana

Martinovi¢ Milica, Belojevi¢ Goran, Evans Gary W,
Lausevié¢ Dragan, A3anin Bogdan, SamardZi¢ Mira, Terzi¢
Natasa, Pantovi¢ Snezana, Jak3i¢ Marina, Boljevi¢ Jelena

Vratnica Zoran, Zehender G., Ebranati E., Sorrentino C., Lai
A., Vujosevié Danijela, Veo C., Lo Presti A, Cella E.,
Giovanetti M., LauSevi¢ Dragan, Galli M., Ciccozzi M.,
Mugosa Boban

Martinovié, M, Belojevi¢, G., Evans, GW., A3anin,B.
Laugevié, D., Duborija Kovagevi¢, N., Samardzi¢, M., JakSic,
M. & Pantovié, S.

Bacak, V., Lauevi¢, D., Mugosa, B., Vratnica, Z. & Terzi¢,
N.

Zehender, G., Sorrentino, C., Lai, A., Ebranati, E., Gabanelli,

Naslov

Maternal education, health profession and
cigarette smoking are decisive factors for self-
medication in children by parents

Hepatitis C virus genotype 3A in a population of
injecting drug users in Montenegro: Bayesian and
evolutionary analysis

Prevalence of HIV and other infections and
correlates of needle and syringe sharing among
people who inject drugs in Podgorica, Montenegro

Prevalence of and contributing factors for
overweight and obesity among Montenegrin
schoolchildren

Hepatitis B virus genotype and subgenotype
prevalence and distribution in Montenegro

Blood Pressure among Rural Montenegrin
Children in Relation to Poverty and Gender

Hepatitis C Virus Infection and Related Risk
Factors among Injection Drug Users in
Montenegro

Reconstruction of the Evolutionary Dynamics of

Pretraga:

Izvor

Acta pharmaceutica

Arch Virol

Harm reduction
journal

European Journal of
Public Health

Journal of medical
virology

European Journal of
Public Health

European Addiction
Research

Infection, Genetics



Nasloyv Izvor

Godina Kategorija Autori
A&HCI E., Lo Presti, A., VujoSevi¢, D., Laudevi¢, D., Terzi¢, D., Hepatitis C Virus Subtypes in Montenegro and the and Evolution
Shkjezi, R., Bino, S., Vratnica, Z., Mugo3a, B., Galli, M., Balkan Region
Ciccozzi, M.
2012 SCI, SCIE, SSCI,  Ciccozzi, M., Lai, A., Ebranati, E., Gabanelli, E., Galli, M., Phylogeographic Reconstruction of HIV Type 1B~ AIDS Research and
A&HCI Mugo3a, B., Vratnica, Z., Vujoevic, D., Laudevi¢, D., Ciotti,  in Montenegro and the Balkan Region Human Retroviruses

M., Cella, E., Lo Presti, A. & Zehender, G.

Genetic Diversity of HIV Type 1 in Montenegro AIDS Research and

2011 SCI, SCIE, SSCI,  Ciccozzi, M., Vujodevi¢, D., Lo Presti, A., Mugosa, B.,
Human Retroviruses

A&HCI Vratnica, Z., Lai, A., Lau3evi¢, D., Draskovi¢, N.,
Marjanovié, A., Cella, E., Santoro, MM., Alteri, C., Fabeni,
L., Ciotti, M. & Zehender, S.

BT T o P RN

AT AT

e !

ARG

Prikazi elemenata
Pretraga:
Godina Kategorija Autori Naslov Izvor
2009 SCI, SCIE, SSCI, Werber, D., Laudevi¢, D., Mugo3a, B., Vratnica, Z.,  Massive outbreak of viral gastroenteritis associated with Epidemiology and
A&HCI Ivanovié-Nikolié, L., Zizi¢, L., Alexandre-Bird, A.,  consumption of municipal drinking water in a European Infection

etal. capital city



UL Cetinjska br. 2
V. Uermmexa 69, 2

VHWBEP3UTET OPHE IOPE e UNIVERSITY OF MONTENEGR(: -

2.0.ROX 99

71 dau 59 21 860 PODGORICA

81600 OTOXIIA MONTENEGRO

HPHA TOPA_ . Phome: (+387) 26 414-255

Tenedne: (gffz%)) ‘illi‘fsg TR Fax:  (+382) 20 4!:-230

Panc: E-mall; rekbor@sc. o

E-vaall: veldor@scaome b
E‘,pajg 03‘“ %gg Roft -
forye, V3. 122005 r Deto,

Na osnovu ¢lana 75 stav 2 Zakona o visokom obrazovanju
(Sllist RCG, br. 60/03 i Sl.list CG, br. 45/1

Gi47/M1) i ¢lana 18
stav 1 tatka 3 Statuta Univerziteta Cme Go

re, Senat Univerziteta
Crme Gore, na sjednici odrZanoj 19.12.2013. godine, donic je

ODLUKU
O IZBORU U ZVANJE

Dr sci med. MILICA MARTINOVIC bira se u akademsico zvanje
regiovnj profesor Univerziteta Crne Gore za predmet: Patologka
fiziologija i labaratorijska medicina, na Medicinskom fakuitstu,

f{‘"““‘* REKTOR

P e TPagres
gf;',;-.e,i;:.“r‘ﬁ“ _\ﬁ' Predrag Miranovié
%4 e JHL

et vl
i



BIOGRAFIA

Rodjena 29.X 1960, g. U Nik¥i€u , Crma Gora, Osnavau Skolu i gimnaziju zavréila u Ni}f‘éifit:.
Diplomirala na Medicinskom fakultetu Univerziteta u Beogradu 1983.5. Speci_ia%izacifu iz
pedifatrile zavr3ila 1992.g, polo¥lvdi sa odiignom ocjenom specifalisticki Ispit, na Instituty za.
zdravstvenu zadtitu majke | deteta Medicinskog fakulteta Univerziteta u Beogradu.
Magistarski rad pod nazivem ,, Komparativna studija etlopatogenetskih i Klinickih
parametara bronhijalne astme sa efektima teraplje u kontinentalnom i prichzinom dijelu
Crne Gore" odbranila 1997.¢, na Medicinskom fakultetu Unlverzitets u Nitu, Srbija. Zvan je
doktara medicinskih nauka stekla na Medicinskom fakultetu Univerziteta u Nitu, odbraniv:

doktorsku disertaciju pod nazivom » Uloga i znagaj primjene Inhalacionih glikokortikoida u
prevencijl djeglje astme”,

Od 1998. Zaposlena na Medicinskom fakultetu Univerziteta Crne Gore, na predmetu

Patoloska fiziologja i laboratorijska medicina. U wanie docenta izabrana 2003.e., vanredni
profesor 2008, a u zvanje redovni profesor 20i3.g.

1ZVODI 12 BIBLIOG_I_!_QH.IE
REDOVI U CASOPISIMA SA SCI LISTE

1. Jaksic M, Martinovic M, Gligorovie-Barhanovic N, Vujacic A, Djurovic D, Nedovic-

Vukovic M, Association between inflammation, oxidative stress, vitamin D, copper -

and zinc with pre-obesity and obestty in school children from the city of Podgorica,
Montenegro, Journal of Pediatrig Endocrinology and Metabolism,
2019 https://dol.org/10.1515 em-2019-0
2. Duborija Kovagevic N, Martinovic M, Belojevic G, Lausevic D, Asanin B. paternal
Educatlon, Health Profession and Cigarette Smoking are Decisive Factors for Self-
Medication in Children by Parents, Acta Pharm.2019. http://doi.org/10.2478/2¢ph-
2020-0018
3. Milica Martinovic, Goran Belojevic, Marina Jakslc, Nebojsa Kavaric, Alelksandps Kiisic

CARDIOMETABOLIC RISK AMONG MONTENEGRIN URBAN CHILDREN IN RELATION TC
OVERWEIGHT AND OBESITY Acta clinlea Croatica,prihvaden za ohjavijivanje

4. Aleksandra Kiisi¢, Nebojga Kavaric, Bojko Bjefakovit, fvan Soldatovié, Miiica
Martinovic, Jelena Kotur-Stevuljevi¢ Povezangost retinol-vezujudeg proteina 4 |
kardlovaskulamag rizlka posredovana ie obimom struka kod pretilih/debelih
adolescentica Acta clinica Croatica, Vol.56. No.1. (51.98-98), mart 2017,

S. M. Martinovic, G. Belojevic, G.Ww, Evans, N. Kavaric, 8, Asanin »3. Pantovic, M.
Jaksic,J. Boljevic Hypertenslon and correlates among Montanegrin schoolchildrend a
ross-sectional study, Public Health 147 {2017),15-19, S, iF 1565

1



6. Aleksandra Klisic, Jelena Kotur Stevuljevi¢,Nebofta Kavari¢, Milica Martinovié, Marl ja
Matic, The association between follicle stimulating hormone and glutaticn
peroxidase activity Is dependent on ahdominal obesity in postmenopausal women,
Eating and Welght Disorders - Studies on Anorexls, Bulimia and Obesity, pp 1-9,

2016, avallable on httg:i{link.sgr!nger.Qm[gmcleflﬂ.100?%ng40519-016-0325~1

7. Marina Jaksic , Milica Martinovic, Goran Belojevie, Nebojsa Kavaric, Bogdan Asanin,
Mira Samardzic, Snezana Pantovic, Jelena Boljevic; The Prevalence of and
Contributing Factors to Overwaight and Obesity Ameng the Schoolchildren of
Podgorica, Montenegro, Srpskl arhiv za celokupno lekarstvo, 2017., Vol 1-2, pp 20-
25

8. WMira Samardzic, Milica Martinovic, Mirjana Nedovic-Yukovic,Milena Popovic-

Samardzic, Recent incidence of type 1 diabetes mellitus in Montenegro: shift toward
a younger age at onset of the disease, Acta Clin Croat 2016; 55:63-68

9. Milica Martinovic, Goran Belojevic, Gary W, Evans, Dragan Lausevie, Bogdan Asanin
at al.Prevalence of and contributing factors for overweight and obesity among
Montenegrin schoolchildren, Eur ) Public Health {2015) 25 (5): 833-839

10. Pantovié Sne¥ana, BoFovié Dragica,Nikoll¢ Goran,Martinovié Milica, Mitrovic Predrag,
Radulovi¢ Lenka,Isakovié Aleksandra, Markovié lvanka » Markers of inflammmation
and antioxidative enzyme actlvities in restenosis following percutaneous co ronary
intervention #, Journal of the Serblan Chemical Society 2015, 30 (2), 143

11. Martinovié M, Belojevit G, Evans GW, et al. Blood pressure among rural Montenegrin
children in relatlon to poverty and gender, Eur ) Pub Health 2014;24({3):385-.

12, Martinovic M. News In the pathophysiology ofasthma, Vojnosanitetskl pregled, 2013
Vol VL. Str. 84-87

£

13. Duborija-Kovadevié N., Martinovié M.Evaluation of farmacotherapy of obstructive
airway diseases in the Montenegrin autpatient care: comparison with two
Scandinavian countries,m ultidisciptinary Respiratory Medicine 2012,7:123

14. Milica Martinovi¢, Sigumosni profil inhialacionih kortikosterolda {beclomethason

dipropionatlprimijenienih u konvencionalnim i u visokim dozama u prevenciji die&je astme,
ACTA MEDIKA MEDIANAE, ISSNYU 03654478, Vol.47, No.1,2008,

15. Martinovi¢ M, Pejakov L. Child asthma and environmental factorsin Montenegia.
(Originalstudija) Jurnal Medical Brasovean, Brasoy 2010; Vol VI, (3):73-75. ISSN 1847-0782.



16. Pejakov Lj, Martinovic M. Perioperative outcome: genatics, environment or both.
{Editortal} Jumal Medical Brasovean, Brasov 2010; Vol VI, (3):8-7. ISSN 1841-0787.

17. Martinovi¢ M., Inhaled corticosterolds: the role in the prevention of asthma,

pathophvsiulogica_! and dlinical aspects, Jurnal Medicai Brasovean, Brashov, 2012, 1SSN 1341-

PROJEKTY

1. Rukovodilac cmogorskog naclonainog nautno-istrativatkog projekta “ Istrafivan je

_ siromastva i gojaznosti kod $kolske djece u Ceno] Gori- Klinickl, patofiziolodki, biohamijski |
preventivnl aspekti”, 2013.2015. {
2. Koordinator 2a Medicinski fakultet u Podgorici CEEPUS projekia; » Developing a network
for monitoring the impact of environmentat and nutritional factors on fertility and neonatal

healih«, Network Coordinator assoc.prof Marlus Mogg, Transilvania University of 8rashov,
~ Romanlia, 2007- 2013

3. Rukovodilac crnogorskog tima u bilateralnom crnogorsko-hrvatskom projektu: ,
Komparativna studija o uticaju siromattva na pothranjenost | gofaznost, dijetetske navike i
. Zivotni stil kod skolske djece Padgorice | Osljeka” Elan istrajivatkog tima

- 4. CRNDGORSKO-SRPSK! BILATERALNI PROJEKAT: , Znata] praden]a odnosa mokratnwe
kisjeline | oksidativnog stresa u definisanju kardiovaskularnog rizlka metabolicki zdrave i
metaboll¢ki bolesne djece sa viskom tielesne mase” { The importance of monitoring the
interrelation between urls acld and oxidative stress in defining cardlovascular risk at
metabolically healthy and sick children with excess body weight”), élan istraZivatkog tima

3. Competency based Curriculum Reform in Nursing and Caring in Westem Balkan
Universitles 5&4169-TEMPUS-1-2013~1-BE-TEMPUS-JPCR, rukovodilac prof.dr Bogdan
A3anin, &lan istraZivatkog tima
6. Clan istraZivatkog tima u projektu Ministarstva nauke CG- ,Balneolotki efekti pelolds,
mineraine vode, ljekovitog i aromatitnog bllja na inflamatorni odgovor kod reumatoidnih i
kardiovaskularnih bolesti, rukovodilac doc.dr Sneiana Pantovié

7.Clan istraZivatkog tima u projektu Ministarstva nauke CG- ,Praclena jodnog statisa,

razvo} i standardizacija preventivmog programa u Crnoj Gorl”, rukovodilac prof dr iflira
Samardzié
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Biografija - Boljevic Tanja

Edukacija:

Osnovna Skola (1984-1993) i Srednja Medicinska $kola (1993-1997) u Podgorici sa
odliénim uspjehom i diplomom "Luéa“, Medicinski fakultet (1997-2004) u Podgorici sa
prosjeénom ocjenom 8.52.

Postdiplomska edukacija:

Odbranila je magistraski rad pod nazivom " Ispitivanje ¢inilaca koji utiSu na oporavak
anemije bolesnika na hemodijalizi tokom lijecenja rekombinantnim eritropoetinom " na
Medicinskom fakultetu u Podgorici ( 12.jula, 2013) kod mentora Prof. dr Marina Ratkovié
sa odlicnom ocjenom i stekla naziv magistra medicinskih nauka. Octobra 2014. zavrsila
je specijalizaciju iz Maksilofacijalne hirurgije na Medicinskom fakultetu Univerziteta u
Beogradu, sa odli¢cnom ocjenom i stekla zvanje specijaliste maksilofacijalne hirurgije.
Odbranila je doktorsku disertaciju pod nazivom " Uticaj karakteristika traume i izbora
hirurskog pristupa na rezultate leCenja bolesnika sa prelomom kostiju lica " 4.11.2019.
na Medicinskom fakultetu u NiSu, Republika Srbija, pa tako stekla zvanje doktora
medicinskih nauka. Docent je na Medicinskom fakultetu u Podgorici od
15.12.2021.godine.

Strucna praksa:

Izabrani doktor u Klinickom centru Crne Gore (maj 2006, jedan mjesec). Predavac u
Srednjoj Medicinskoj Skoli u Podgorici (2005/2008, jedna godina) na predmetu Higijena.
Doktor medicine u Hitnoj medicinskoj pomoci u Podgorici (2006-2008, 24 mjeseca) |
kao najbolji liekar 2007.godine. Specijalizant (2008-2014) i specialista maksilofacijalne
hirurgije (od 2014., pa | dalje) u Klinici za ORL i MFH u Kliniékom centru Crne Gore.
Asistent na predmetu Anatomija na Medicinskom fakultetu u Podgorici (2008/09, jedna
godina). Asistent na predmetu Otorinolaringologija sa Maksilofacijalnom hirurgijom na
Medicinskom fakultetu na odsjeku za medicinu i na predmetu Maksilofacijalna hirurgija
na odsjeku za stomatologiju, Univerziteta Crne Gore (od 2015.god), a od $kolske
2020/21.god i kao predavac na istim predmetima, a od januara 2022.godine je

istekla zvanje docenta medicinskih nauka na ovom fakultetu.

Clanstva:

Balkansko udruzenje maksilofacijalnih hirurga (BAMS) kao predstavnik iz Crne Gore;
Ljekarske komore Crne Gore; Evropsko udruZenje maksilofcijalnih hirurga, PridruZeni
clan Udruzenja maksilofacijalnih hirurga Srbije; Pridruzeni ¢lan Udruzenja
otorinolaringologa Crne Gore; Eti¢ki komitet (po odluci Vlade Crne Gore od 11.03.



2021.god ("Sluzbeni list CG ", br. 17/19)) kao predstavnik Medicinskog fakulteta; Aktivni
ucesnik i jedan od osnivaca drustva za borbu protiv HIV-a “CAZAS"; Sudski vjestak iz
medicinske struke, iz oblasti maksilofacijalne hirurgije.

Clanstva u projektima:

Internacionalni projekat "COST" Action (2016, 2017; dvije godine), COST 1S1210
(European Cooperation in Science and Technology) za dio koji se odnosi na rascjepe,
kao prestavnik iz Crne Gore. Internacionalni projekat (zapocet 2018.god) CA16234,
ECCE (European Cleft and Craniofacial Initiative for Equality of Care) koji se odnosi na
deformitete lica.

Drugo: Rodena Brajovi¢ u Podgorici, 19.11.1978. Aktivho se sluzi znanjem
engleskog jezika.

Ucestvovala je kao predavac: Skup drustva za estetiku Crne Gore pod nazivom
“Cudel” sa temom “Anatomija lica”"(April, 2019, Bedi¢i). Simpozijum ORL Crne Gore
(Octobar 3-5, 2019) u Podgorici, Crna Gora, sa temom " Osteonekroza mandibule usled
upotrebe bifosfonata u terapiji carcinoma dojke- prikaz slu¢aja“. Ucestvovala je kao
predavac na vise naucnik skupova u Crnoj Gori iz oblasti maksilofacijalne hirurgije u
sklopu edukacije lekara Crne Gore, a kao predstavnik iz Klinickog centra Crne Gore.
Oktobra 2019.godine je dobila zahvalnicu od Medicinskog fakulteta Univerziteta Crne
Gore i Organizacionog odbora MIMS-a za odrZanu radionicu kao edukator u sklopu
Montenegrian International Medical Summit (MIMS 2019).

Ucestvovanje na kongresima i simpozijumima: Simpozijum " Svetskog dana glasa -
pseudotumori larinksa” Klinike za ORL | MFH, Klini¢kog centra Srbije (April 23, 2014) u
Beogradu. "Il International ONKO / CT Symposium" (Novembar 28, 2008) Budva.
Simpozijum stomatologa (1.6. 2012) u Novom Sadu pod nazivom " Estetika u
restaurativnoj stomatologiji " i Simpozijum (2.6.2012.) pod nazivom " Estetika u
hirurskoj pripremi pacijenata ". Kongres stomatologa Vojvodine (May 16-17, 2015) in
Novi Sad, Serbia. Simpozijum Stomatolo$ke komore Serbije u Beogradu ( 17.11.2016.)
pod nazivom " Znacaj ranog otkrivanja oralnog carcinoma ". Struéni skup pod nazivom “
Odabrane teme u maksilofacijalnoj hirurgiji’ ( 4.6.2015.) u Bijeljini, Republika Srpska. XI
Kongres Hrvatskog udruzenja maksilofacijalne, plasti¢ne i rekonstruktivne hirurgije
glave i vrata (27-29, 11.2014.) u Klini¢ko Bolnickom centru Dubrava.

Kontinuirana medicinska edukacija: Boravak u Klinici za ORL i MFH, Klinicki centar
Srbije u Beogradu u periodu od 18-23.6.2018.godine zbog edukacije. Klinike za ORL i
MFH, Klinickog centra Srbije u Beogradu: "BPPV kao najéesc¢a vrtoglavica "(3.3.2014.).
“ Disfagija kod pacijenata sa malignitetima glave i vrata "(12.5.2014). “ Strana tijela
donjih disajnih puteva "( 16.12.2013.). "Vrtoglavice "(21.10.2013.). Ljekarska komore



Crne Gore pod nazivom “ Hemomycin-urogenitalne infekcije” i “ Hemomycin-
pulmonalne infekcije”(2.11.2009.).

Pohadala je kurseve: (Life Long Learning) pod nazivom “Enteralna ishrana” (Approach
to Enteral Nutrition) odrzanog u Beogradu (28.3.2017.) od strane Nacionalnog
udruzenja za parenteralnu i enteralnu ishranu Srbije. Kursa “ Rhythm disorders and
pacineg”, odrzanog od strane Serbian society of emergency physicians u

NiSu (26.5.2016.). Simpozijum “Znacaj dentogenih infekcija u stomatoloskoj praksi”
Udruzenja za estetsku stomatologiju Srbije (ESS) (27.10.2018.) u Beogradu.
Simpozijum "Sinergy" ” Udruzenja za estetsku stomatologiju Srbije (ESS) (29.10.2018.)
u Beogradu. U€esnica je viSe domacih i inostranih kongresa sa autorskim i koautorskim
radovima u vidu usmenih prezentacija ili prezentacija u vidu postera.

Tretman sa hijaluronskom kisjelinom u predjelu lica (14.5.2019.) u Podgorici. UdruZenje
za estetiku Crne Gore pod nazivom “Cudel” (April, 2019, Becici) ,Tretman sa ,PRP* .

Trenutno na sci listi ima objavljena 2 autorska i 2 koautorska rada. U drugim prestiznim
Casopisima ima objavljenih jo$ 6 autorskih i 6 koautorska radova.

Lista objavljenih radova u prestiznim ¢asopisima:

. T Boljevic, B Vukcevic, S Pajic, Z Pesic. Oral Health-Related Quality of Life of Patients

Undergoing Different Treatment of Facial Fractures: The OHIP-14 Questionnaire. Nigerian

Journal of Clinical Practice. 2019 Sept;22(9):1213-1217. IF: 0,43 (M21) Q3

Boljevic T, Vukcevic B, Pesic Z, Boljevic A. The Quality of Life of Patients with Surgically

Treated Mandibular Fractures and the Relationship of the Posttraumatic Pain and Trismus with

the Postoperative Complications: A Prospective Study. Medicina 2019, 55, 109;

doi:10.3390/medicina55040109. IF: 467 (2018) ; (M22) Q3

Miroljub Todorovic, Batric Vukcevic, Milenko Cabarkapa, Nemanja Vukcevic, Tanja

Boljevic,Nemanja Radojevic. The assessment of airbag deployment and seatbelt use in

preventing facial injuries. Forensic Sci Med Pathol. 2018 Dec;14(4):503-508. doi:

10.1007/s12024-018-0020-9. Epub 2018 Aug 28. IF: 1.815 (2018) (M22) Q2

Pesic Z, Pejcic A, Boljevic T. A Foreign Body in Infant Palate: A Case Report. West Indian

Medical Journal,2016. DOI: 7727/wimj.2015.577 IF:

0.186 (M23) Q4

. Boljevi¢ T, Z.Pesi¢, S.Paji¢, Slobodan Savelji¢. Kvalitet Zivota kod hirurski tretiranih pacijenata
sa prelomom kostiju lica. Acta Medica Mediana. 2018; 57(3):13-22. DOI:

10.5633/amm2018.0302 (M51) Q5

Boljevic T, Srbislav P, Todorovic M, Jovanovic S, Stankovic A, Djordjevic M. Complications

Associated with surgical treatment of facial fractures. Global Journal for Research

Analysis.;Volume 7, Issue 7;Jully 2018,ISSN 2277 -8160; DOI : 10.15373/22778160. (M51) Q5

. Paji¢, T.Boljevi¢,S.Anti¢,M.Mrvaljevi¢,M.Coji¢,J.Jani¢,Z.Pesi¢c. Mesto i uloga Titanijum mesha-a

u rekonstrukciji €eonog sinusa nakon traume. Timocki medicinski glasnik, (2017). Vol.42,

Supplement br. 1, str. 5-11. (M52)




8.

10.

11.

12.

13.
14.
15.

16.

Mia Stiernman, leva Maulina, Inta Zepa, Triin Jagoma&gi, Nenad Tanaskovic, Predrag Knezevic,
Radost Velikova, Youri Anastassov, Julija Radoji¢i¢, Zoran Pesic, Branislav Trifunovi¢, Martina
Drevensek, Radu Spataru, Tanja Boljevic, Radmila Dimovska, Slave Naumovski, Nichola
Rumsey, Fabio Zucchelli, Nicholas Sharratt, Mario Argyrides, Kristina Klinté, Magnus Becker,
Martin Persson. Translation and pilot study of the Cleft Hearing Appearance and Speech
Questionnaire (CHASQ). European Journal of Plastic Surgery. 2019;1-10. IF:0,37. (M23)

T Boljevic, S Pajic. Optimal Use of Skin Thiersch Graft. Journal of Pharmacy and
Pharmacology 5 (2017) 215-222. DOI:10.17265/2328-2150/2017.04.006. IF: 2,405. (M51) Q5
Srbislav Paji¢, Tanja Boljevi¢, Svetlana Anti¢, Milutin Mrvaljevié, Milena Coji¢, Jovan Janig¢,
Zoran Pesi¢. PROPTOSIS AND DIPLOPIA AS CONSEQUENCES IN TRAUMA OF
CRANIOFACIAL JUNCTION. Facta Universitati, Medicine & Biology.2017; 19 (1). (K52)
Srbislav Paji¢, Tanja Boljevi¢, Svetlana Anti¢, Milutin Mrvaljevi¢, Milena Coji¢, Jovan

Jani¢. MUKOKELA U SUBMANDIBULARNOJ PLJUVACNOJ ZLEZDI-PRIKAZ SLUCAJA |
LITERATURNI PREGLED MUCOCELE IN THE SUBMANDIBULAR SALIVARY GLAND-CASE
REPORT AND. Timocki medicinski glasnik.2017; 42(1): 48-52. UDK 616.316-003.4 (K52)
Miroljub Todorovic, Tanja Boljevic. Undifferentiated Sinonasal Carcinoma—Case Report.
Journal of Pharmacy and Pharmacology 7 (2017) 434-438 doi: 10.17265/2328-
2150/2017.07.007 (M51) Q5 '

Boljevi¢ T, Zvrko E. Tumori parotidne pljuvacne Zlijezde u Crnoj Gori- retrospektivna studija
kod 210 pacijenata. Medicinski zapisi, 2016.65(2):17-23.

Zvrko E, Boljevi¢ T. Malignant tumors of the nose and paranasal sinuses. Medicinski zapisi,
2016.65(2):17-23. .

Boljevic T, Zvrko E. Tuberkuloza parotidne Zlijezde-prikaz slu¢aja. Medicinski zapisi,
2016.65(2):17-23.

Boljevic T, Pelicic D. Anemia of Patients on Hemiodialysis During Treatment with Recombinant
Erythropoietin. Biomedical Journal of Scientific & Technical Research.2020.:Volume 31- Issue
5:24561-4. DOI: 10.26717/BJSTR.2020.31.005173. IF: 1,095. (M51) Q5

Rezime rada sa autorskim i koautorskim radovima na kongresima:

Boljevi¢ T, Pajic S, Pesi¢ Z, Tuna R. Quality of life after fractures of facial bones and yaw. 2nd
International Congress 26-28 maj, 2016., Nis, Serbia. Southeast European Journal of
Emergency and Disaster Medicine. Vol I, Suppl 1: 54. 2. Boljevié¢ T, Paiji¢ S, Pesié Z. Bite
wound on the neck.. 2nd International Congress 26-28 maj, 2016., Nis, Serbia. Southeast
European Journal of Emergency and Disaster Medicine. Vol Il, Suppl 1: 52. 3. Boljevic T,
Kavari¢ P, Popovic V, Ljubic V, Borilovic M. Mandibular ameloblastoma — surgical treatmen. 3-th
Congress of European ORL-HNS 7-11.jun, 2015.god, Prag, Ceska. 4. Boljevic T, Paji¢ S, Pesi¢
Z. Impresivni prelomi zidova frontalnog sinusa. IX Kongres urgentne medicine sa
medunarodnim ucesScem, 25-28.maj, 2015.god, Subotica, Srbija. 5. Boljevic T, Kavaric P,
Vuckovi€ Lj, Nenezi¢ T, Ljubi¢ V, KnezZevi¢ V, Popovi¢ V. Cutaneous metastasis of
hepatocellular carcinoma-a case report. IX Balkan ORL Congress, Beéici, Montenegro, 1-
5.June 2014. Abstract book page 30. 6. Boljevic T, Boljevic A. Osteonecrosis of the mandible
after the use of bisphosphonate —case report. 3th International Conference on Craniofacial
Surgery, August 15-17, 2019, Rome, ltaly. 7. Boljevic T, Kavaric P, Popovic V. Klini¢ko-
patoloska studija tumora pljuvaénih zlijezda u Crnoj Gori. Medicinski zapisi, 2015. VVolumen 64,
broj 1, str.210. 8. Boljevic T, Zvrko E. Klinicko-patoloske karakteristike Vartinovog tumora u
parotidnoj Zlijezdi. Medicinski zapisi, vol.44,broj 1, oktobar 2015, str.222. 9. Boljevic T, Paji¢ S,
Kavaric P, Popovi¢ V, Borilovié M, Duborija M, Cadenovié M. Osteonekroza mandibuke usled



upotrebe bifosfonata u terapiji carcinoma dojke- prikaz slu¢aja. Usmena prezentacija.
Simpozijum otorinolaringologa Crne Gore. Podgorica, 3-5.oktobar, 2019. 10. Boljevic T.
Lesions in the mandible as a result of the use bisphosphonate- case report. 5" ZMOKS
Congress oral presentation, 24-25.11.2017, Ljubljana, Slovenia. 11. Boljevic T, Pajic S.
Optimum usability of scin grafts-Thiersch type. Prvi medunarodni kongres Drustva lekara
urgentne medicine Srbije, Nis 5-7.11.2015. 12.Brajovi¢ T, Abdic N, Govedarica N. Znacaj
liekarskog uvjerenja kod mehanickih povreda. 44. Kongres studenata medicine i stomatologije
Srbije i Crne Gore, 4-8-maj, 2003.god, Becici, Crna Gora. 13. Brajovi¢ T, Govedarica N, Abdic
N. Maligna oboljenja u sluzbi za zdravstvenu zastitu Zena Crne Gore u 2002.godini. 45. Kongres
studenata medicine i stomatologije Srbije i Crne Gore, 3-7.maj, 2004.god, Budva, Crna

Gora. 14. Brajovic T, Boljevic A, Abdic N. Influence of aluminium on rat liver function.
International medical students scientific Congres, 20-23.maj,2004.god, Ohrid,

Makedonija. 15. Brajovi¢ T, Boljevic A, Abdic N. Haematological changes in rats after chronic
exposure to aluminium. International medical students scientific Congres, 21-23.maj,2004.god,
Ohrid, Makedonija. 16. Brajovi¢ T,Ljaljevic A. Birth rate trends in Montenegro from 1061 to
1999. Prvi Kongres socijalne medicine Srbije i Crne Gore, 4-7. Septembar,

2002.god. 17. Brajovic T, Raskovic A, Boljevic A. The influence of caffeine preparations intake
on pharmacodynamic effects of propranolole. Sixth Congres of the European Assotiation for
Clinical Pharmacology and therapeutics, 24-28.jun 3003.god, Istambul, Turska. 18. Brajovic T,
Boljevic A, Vuksanovic A. Some genetic markers in diabetes mellitus-juvenile type. 12-th Annual
International Ain Shams Medical students Congress, 15-18.febr.2004.god, Cairo,

Egypt. 19. Brajovic T, Boljevic A. y-GT activity in rats treated with ethanol and caffeine. 4-th
International Congress of Medical Sciences, 12-15.may, 2005.god, Sofia, Bulgaria. 20. Pajié
S, Boljevi¢ T, Pesi¢ Z i ostali. Bullet in the neck. 2nd International Congress 26-28 maj, 2016.,
Nis, Serbia. Southeast European Journal of Emergency and Disaster Medicine. Vol I, Suppl
1:53. 21. Paji¢ S, Boljevi¢ T, Pesi¢ Z, Tuna R. Fractures of nasal bones. 2nd International
Congress 26-28 maj, 2016., Nis, Serbia. Southeast European Journal of Emergency and
Disaster Medicine. Vol Il, Suppl 1:53-54. 22. Paji¢ S, Arsov J, Bogdanovi¢ |, Janiéijevié

A, Boljevi¢ T. Prelom zglobnog nastavka donje vilice kod kraniofacijalnih trauma. IX Kongres
urgentne medicine sa medunarodnim uces¢em, 25-28.maj, 2015.god, Subotica,

Srbija. 23. Pajic S, Boljevi¢ T. Savremeni hirurski koncept rekonstrukcije multifragmentalnih
panfacijalnih preloma. IX Kongres urgentne medicine sa medunarodnim u¢es$éem, 25-28.maj,
2015.god, Subotica, Srbija. 24. Bozinovi¢ M, Boljevié T. Traumatske povrede kranijuma
pracene komom sa manifestnim stanjem na plué¢ima. IX Kongres urgentne medicine sa
medunarodnim ucescem, 25-28.maj, 2015.god, Subotica, Srbija. 25. Kavaric P, Boljevic T,
Ljubic V, Borilovic M. Chordoma of the cervical vertebra- case report. 3-thCongres of European
ORL-HNS 7-11.jun, 2015.god, Prag, Ceska. 26. Mrvaljevié M, Paji¢ S, Boljevié T. Znacaj
ispitivanja refleksa mozdanog stabla pri proceni teZine kranio-cerebralnih povreda. IX Kongres
urgentne medicine sa medunarodnim ucesc¢em, 25-28.maj, 2015.god, Subotica,

Srbija. 27. Mrvaljevic M, Paji¢ S, Boljevié T. Evaluacija Glasgow coma scale u traumatizovanih
pacijenata na hospitalnom prijemu. IX Kongres urgentne medicine sa medunarodnim
uescem, 25-28.maj, 2015.god, Subotica, Srbija. 28. Bozinovié M, Boljevié T. Hitna stanja kod
kraniofacijalnih povreda. IX Kongres urgentne medicine sa medunarodnim uée$éem, 25-
28.maj, 2015.god, Subotica, Srbija. 29. Bozinovi¢ M, Boljevié T. Uloga respiratorne funkcije
kod teskih kraniofacijalnih povreda. IX Kongres urgentne medicine sa medunarodnim
ucescem, 25-28.maj, 2015.god, Subotica, Srbija. 30. Paji¢ S, Boljevié T et all. Akcidentalne
penetrantne povrede glave i vrata. IX Kongres urgentne medicine sa medunarodnim

uceséem, 25-28.maj, 2015.god, Subotica, Srbija. 31. Arsov J, Boljevié T. Znaéaj topografske
karakteristike kraniofacijalnog spoja i prednjeg sprata baze lobanje u dijagnostici i hirurskom
le€enju. IX Kongres urgentne medicine sa medunarodnim ugeséem, 25-28.maj, 2015.god,
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