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Abstract

The association between industrial pollution and human health is of high importance for public health.
Living near industrially contaminated sites (ICSs) and being exposed to increasing concentrations of
environmental pollutants along with disadvantaged social and economic conditions result in an increased
occurrence of diseases. There are 16 identified industrially contaminated sites in the Republic of North
Macedonia, and of all of them, chemical industry AD OHIS - Skopje and lindane dump located near the
plant, according to almost all categorizations, has been evaluated to pose the highest level of ecological and
health risk, although there has been no recent evidence about these issues. The main aim of this study was
to obtain general information about risk perception of resident population living around and near AD OHIS
in the Skopje region. Methods: A standardized and modified questionnaire was sent to the participants in an
electronic form by e-mail and was published on social networks and municipalities’ web sites. The responses
to the questionnaire were given anonymously and voluntarily. The results were analyzed using descriptive
statistical methods with calculating central tendency parameters and analytical statistical methods with
correlation and Pearson 2 test and independent sample test. Results: During the observation period, 220
people responded to the survey, with female respondents being predominant (70%). Analysis showed that
there was no significant difference between genders regarding risk perception. According to Likert scale,
with 95% CI, among anthropogenic sources, respondents stated they were extremely worried about air
pollution and very worried or worried about water pollution, noise, waste and dangerous industry. The
diseases that trigger a response of greater concern were those related to allergies, respiratory diseases and
cancer. Age, education and information related to ecological risks significantly influenced on judgement of
the environmental conditions in the living area of resident population (p<0.05). Conclusions:Investigation
results showed that resident population in the exposed Skopje region has a high level of perception and
is susceptible to ecological risks by anthropogenic and natural influence. There is a direct relationship
between exposure and environmental health impact. Also, socioeconomic characteristics (gender, age,
education) and cognitive factors have influence on risk perception level.
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NsBamok

Bpckara romery 3arajiyBaseto Koe NoTeKHYBa Off MHIYCTPUjaTa 1 UOBEKOBOTO 37ipaBje € Off BUCOKO 3Ha-
uerbe 3a jaBHOTO 371pasje. /KMBOTOT B Herocpe/iHa O/IM3MHA HA MHIYCTPUCKE KOHTAMUHUPAHWTE TOUKM
(MIKT) n excrionrpaHocTa Ha BICOKM KOHI[EHTPAII Ha eKOTIONTKY ONMYTAHTH, TIPUPYKEHH CO HapyIIeHn
COLMjAJTHN 1 eKOHOMCKH YCTIOBH, PE3yITHpA CO 3rojleMeHa TiojaBa Ha 3abomyBatba. Of BKYMHO 16 nieH-
TUhHUKYBAHN KOHTAMUHMPAHM TOuKM Bo Peryomika CeBepHa Makezionuja, XemucKkara WHJYCTpUja BO
All OXIC - Ckormje 1 JienoHujaTa co JIMH/AH Koja ce Haora BO HerocpeHa O3nHa, 0e3mMajiky Bo cute
KaTeropusaLyyl MpaBeHu JIocera e OLeHeTa CO HajBUCOK eKOJIOLIKM HO ¥ jaBHO3PABCTBEH PU3MK MaKo
HUKOTalll He € MPaBeHO OTICEKHO UCTPaKYBabe Ha THe acreKTi.[ TaBHaTa 1iefT Ha 0Ba NCTPaskyBarbe Oelile
Tia ce J00WjaT OCHOBHY TOJIATOLM 3 TepliemiitjaTa Ha PU3KK Ha Pe3UIeHTHOTO Hace/leHne Koe JKuBee BO
okomHata wim HerocpeyHa omsuta Ha KT AJl Ckortje Bo ckorckuoT pervod. Metopm cTpayBarbeto
Oellie CrIpoBE/IEHO CO JI0CTABYBAIbe HA CTAHZIAP/M3UPAH MOM(UIPAH MPAIIATHIK BO efleKTPOHCKA (hop-
Ma MpeKy e/leKTPOHCKA ToliTa 1 0bjaBeH Ha COLUjaIHITe MPesKi 1 MHTEPHET CTPAHWI[ATa Ha CKOTICKUTe
ommrruny. [loronHyBameTo Oelile aHOHUMHO 1 J0OPOBOJTHO.3a AHANM3A Ha Pe3ynTaTnTe bea KOpUCTeH!n
JIECKPUTITUBHU CTATUCTMUKY METOIU CO Ofipe/lyBarbe MePKM Ha 1[eHTPaHa TeHJIeHIMja U aHATUTIUKK
CTATUCTUUKI MEeTOJI cO Kopematja 1 Pearson 2 (Xu-KBazipat TecT) 1 t-TecT 3a He3aBUCHH MTPUMEPOLIH 1
aHa/IM3a Ha Bapujanca. Pesynrari.BkyrHo 220 vicrmranuiy 106pOBOTHO o NONOJHHUjA TIPAIIATHIKOT, Off
Kou norofieMuot Jient (70%) Gea MCTIMTAHWI Off JKEHCKY TT07T, MefyToa aHa/3aTa Mokaka fieka HeMa CHT-
HUUKAHTHA Pa3/iKa Mery MOJoBUTe BO OfIHOC Ha Tepiiertiyja Ha pusukot. Crioper Likert-oata ckara,
0 95% CI oy aHTpONOreHnTe U3BOPH KaKo HajroieM PU3HK CO eKCTPeMHa U3/I0KEHOCT UCTIUTAHULUTe TO
UYBCTBYBAAT 3arajlyBareTo Ha BO3/YXOT,a CO 3HAUMTEJTHO 0 YMepeHO 3arajlyBarbeTo Ha BojiaTa, Oyuasara,
OTIMAIOT ¥ OTTacHaTa HHyCTpyja. Kako Tpu HajuecTy aToMONIKK COCTOj0M KOM MOJKe Jia Ce TTojaBar MpH 13-
JIO)KEHOCT Ha KOHTAMIHUPAHA CPeJIHA T'Y CMETAAT ajlepruuTe, PeCripaTopHITe 3a00/yBaba 1 KaHIepOT.
Bospacra, ctenenot Ha 00pa3oBaHie 1 MHPOPMIPAHOCTA 32 EKOTOIIKITE PU3UIIM CUTHU(UKAHTHO BIIvja-
aT Ha MUCTIEReTO TI0BP3aHO CO YCTIOBHTe Ha JKMBOTHATA CPEJIMHA BO KOja JK1Bee Pe3uIeHTHOTO HaceNeHyie
(p<0,05). 3aKmyuok.Pesynratite MoKaxkaa fieKa Pe3uEHTHOTO HacesleHne BO eKCTIOHUPAHMOT CKOTCKU
DEToH MMa BUCOKO HUBO Ha TIepLIeMIyja 1 e UyBCTBUTEJTHO HA BIMjAHUETO Ha eKOJONIKUTe PU3ULIA Off
QHTPOIIOTeH 1 TPUPOJIEH KapaKTep 1 CMeTa Jieka [OCTOM JIMPeKTHa MOBP3aHOCT TIOMery eKCIIo3MLujaTa 1
B/IMjaHKeTO Ha eKOJIONIKATA CPeJIiHA BP3 31paBCTBeHaTa cocTojba. Meto Taka, MoyKe [ia ce 3aK/Tyun Jieka
COLIMOEKOHOMCKHUTe KapaKTepUCTHKH (TI0JT, BO3PACT, CTeTleH Ha 00pa3oBaHme) 1 KOTHUTUBHUTE (haKTopu
VIMAaT B/IijaHue BP3 HUBOTO HA TepLieriyja Ha PU3MLIUTe.



Introduction

The association between industrial
pollution and human health is of
high importance for public health.
Living near Industrially Contami-
nated Sites (ICSs) and being exposed
to increasing concentrations of en-
vironmental pollutants along with
disadvantaged social and economic
conditions result in an increased
occurrence of diseases during both
childhood and adulthood!3. There
are many identified ICSs in Europe,
and in the Republic of North Mace-
donia 16 contaminated sites have
been identified within National Plan
and feasibility studies financed by
EC“.

In the past, industrially contami-
nated sites in North Macedonia have
been investigated several times. In-
appropriate treatment and waste
handling (industrial and house-
hold waste) are considered as main
sources of contamination. Stafilov
has investigated dispersion of heavy
metals in different regions of Mace-
donia>®. According to these data,
dispersion of waste substances, par-
tially or in majority is done through
the air that results in contamina-
tion of soil, surface and under-
ground water, and by resuspension
in dry soil is returning in the air
again. This environmental pollution
has impact on human population
also, with serious health risks. Out
of a total of 16 contaminated sites in
North Macedonia, from health and
ecological point, three are classified
as the most dangerous’. Chemical
industry AD OHIS -Skopje, accord-
ing to almost all categorizations,
has been evaluated with the highest
level of ecological and health risk,
although there has been no recent

evidence about these issues. This
company is no longer active, but
there is lindane dump near the com-
pany (which is left there for more
than 30 vyears), chlor-alkali dump
and HCH dump (also left) as an ex-
tremely toxic organic compound.
There is a treat that hazardous
compounds from this locality could
be dispersed in all near or wider en-
vironmental media, but the risk is
much higher if we take into consid-
eration that this factory is located
in the middle of a populated area of
the city of Skopje®.

The European Environment Agen-
cy? has also confirmed that air pol-
lution, noise, bad smells, and traffic
have a severe impact on a popula-
tion’s health, and that human ac-
tivities (mainly in the sectors of
industry, energy, and transport)
produce relevant environmental
pressures!otl,

Although environmental problems
caused by industrial activities in the
area have been subject of attention
by governments and the industrial
sector, many interested parties are
still concerned and believe that the
risks associated with industrial ac-
tivities still exist. One of the critical
issues is failed risk communication
among residents, governments, and
the industrial sector. This failure
has impacted the decision-making
process which cannot be carried
out if there is no agreement among
all parties involved. Governments
mostly make decisions regarding
the development of industrial ac-
tivities based on experts’ scientifi-
cally estimated risks; however, lo-
cal residents’risk judgments are not
well understood or considered. As a
result, industries have been grow-



ing despite public objections. Thus,
the differences in risk judgments
among residents, governments, and
the industrial sector are a major
cause of the problems in risk com-
munication'?.

The causes determining residents’s
risk judgments and perceptions
need to be thoroughly studied in or-
der to create effective risk commu-
nication between governments and
the public®. Comprehending resi-
dent’s fundamental understanding
of risk-related judgment can help
risk communicators achieve the fol-
lowing: effectively establish com-
munication efforts, properly select
pieces of information and their for-
mats and foster information shar-
ing among relevant parties. Risk
perception is filtered differently
by people according to their atti-
tudes and moral values. Crawford-
Brown' noted that residents’ per-
ceived risks might depend on the
evidence they possess regarding the
frequency, severity, and variability
of effects. Resident’s risk judgments
also involve judgments of probabil-
ity, severity of catastrophic conse-
quences®, and perceived control.

Currently, a range of previous, rel-
evant researches has mostly ex-
plained risk perception based on the
assumption that residential people
have limited scientific knowledge
and capability to cope with the risks
they face; thus, their perceptions
are significantly influenced by a
wide spectrum of social and psycho-
logical factors such as fear, famil-
iarity with the risk, ability to con-
trol the risk. For example, Slovic'®
in his book mentioned that Ameri-
cans’ perceptions of the dangers of
nuclear waste storage were signifi-

cantly affected by psychological fac-
tors such as fear, distrust, and un-
certainty. However, at present, the
enhanced quality in people’s edu-
cation, an increase in public envi-
ronmental awareness, the strength
of residents’ social networks with
other organizations, and various
public media, people’s easier access
to risk-related information, possibly
increase resident’s capabilities to
assess the risks they face. Psycho-
logical factors might therefore be
less influential. On the other side,
resident’s risk perceptions might
be processed based on their ana-
lytical way of thinking. Factors re-
lated to the nature of risks such as
perceived probability of occurrence
and severity of facing risks might be
more powerful in predicting resi-
dent’s perceived risks! 18,

Risk perception is a judgment of the
adverse consequences of a particu-
lar hazard and can be made by an
individual, a group of people, or so-
ciety”. The term “risk perception”
generally refers to natural hazards
and threats to the environment or
health and can be formed based
on both belief and self-appraisal®.
Until now, four approaches have
been used to study how risks are
perceived.The first approach is the
sociocultural model, whereas the
risk perception is constructed from
beliefs influenced by social forces
in society?. The second approach
is the psychometric paradigm (ba-
sic model) which describes how risk
perception is influenced by physi-
cal properties of the risk, psycho-
logical and cognitive factors?>?.
The third approach is the interdis-
ciplinary paradigm that applies sev-
eral concepts to explain risk percep-
tion. The most distinct concept is

7



Kasperson’smodel which amplifies
psychological, social, institutional,
and cultural processes?®. The last
approach is the axiomatic measure-
ment paradigm that focuses on how
average people subjectively trans-
form objective risk information. It
is believed that risk perception is
influenced by possible catastrophic
consequences (fatal outcomes, mor-
tality rates, etc.) and likelihood of
occurrence?,

Risk perception can be processed
based on a rational system or an
experimental system. The experi-
mental evaluation includes psycho-
logical and cognitive factors. The
studies showed that controllability
and previous experience with the
occurrence are factors that have
significant influence on risk per-
ception. Paolo et al.?*®in their study
demonstrated that people smell-
ing unfamiliar odors may exhibit a
high-risk perception due to their
concerns about respiratory diseas-
es such as asthma and lung cancer.
Gregory and Mendelsohn? stated
that individual risk assessment was
included in the person’s perceived
benefits (positive and negative). The
family concern is a very important
factor which shouldn’t be neglected
and has high influence on perceived
risk perception?®.

Given the complex relationship that
exists among perception, behavior,
and socioeconomic characteristics
of local populations, discussions in
the field of risk perception and com-
munication are increasing and are
subject of interest of many scientific
debates.

The principal aim of this study was
to obtain general information re-
lated to risk perception of residents

living around and near industrially
contaminated site AD OHIS in the
Skopje region. To achieve this aim,
the following sub-aims were set: to
obtain information of risk percep-
tion related to healthy condition of
resident population; to obtain infor-
mation about level and confidence
of available information regarding
environmental risks; to determine
the relation between risk percep-
tion factors, age, and education of
resident population and impact of
cognitive factors.

Materials and methods
Study design

This was a cross-sectional study
which was conducted in the period
of December 2021-January 2022.

Sample included in the study

In this study, a total of 220 respon-
dents were involved, all of them liv-
ing in the city of Skopje, from sev-
eral municipalities, taking into the
consideration that industrially con-
taminated site AD OHIS plant is lo-
cated in Skopje. This ICS, in almost
all categorizations has been evalu-
ated with the highest level of eco-
logical and health risk with a high
emotional impact on the resident
population. The sampling method
was chosen to provide comprehen-
sive data about the population sur-
veyed.

Survey tool

The main tool of the survey was the
questionnaire. To achieve the aim
of the survey, the modified stan-
dardised questionnaire for multi-



purpose investigation of the popula-
tion living near high-risk ICS?», was
developed. The questionnaire was
composed of four sections, which
aimed to investigate: a) the charac-
teristics of individuals; b)risk per-
ception; c) availability of ecological
information; and d) home conditions
and healthy status. The form of the
questionnaire was structured to ob-
tain answers to the questions with
a purpose to present variables. The
questionnaire contains closed ques-

Table 1.

tions, for which respondents should
answer the questions according to
Likert scale’, grading with scores
from 1 to 4, where score 1 indicates
“extremely exposed/ most prob-
ably”, and score 4 indicates “not at
all/ impossible”. The other ques-
tions are open, for which quantita-
tive and qualitative information was
required, as well as partially closed
questions where an alternative an-
swer “other” could be chosen. The
factors, variables and types of the

Description of factors, variables and content of questionnaire

Fact Factors Variables

Questionss

cal risks

Exposure level to natural
and anthropogenic ecologi-

To which level do you feel you are exposed
to floods, noise, dangerous materials
transport, hazardous waste, air pollution,
extreme weather conditions, fires, wa-
ter pollution, hazardous industry, earth-
quakes?

Perception of environmen-

How do you estimate the environmental
condition in your living area?

To which level do you consider that it is
possible for someone who lives near con-
taminated site to have: allergies, tempo-
rary/ permanent respiratory damage, tem-
porary/ permanent damage of different
organs, liver damage, cancer, leukemia,
congenital malformations in infants de-
livered by parents being exposed to pollu-
tion?

How much are you satisfied with the in-
formation about ecological risks in your
living area?

Risk tal condition

perception | Healthy issues
Knowledge regarding infor-
mation related to ecological
risks

Level of It\(ledla/ source of informa-

knowledge |""

Which media/ source do you prefer and
usually use to receive more information?
Which kind of media would you like to in-
form you about particular risks?

Which source/media do you believe the
most regarding information about the
risks that you are exposed to?




Satisfaction regarding living

Would you like to leave the present living
place?

conditions
Physiolog- | Health condition
ical and
cognitive
factors

In the past year, did you receive medica-
tions for treatment of some disease relat-
ed to the respiratory system (not related to
COVID-19)?

At this moment are you receiving medica-
tions for treatment of heart and vascular
diseases?

questions used are given in Table 1.

A large set of the questionnaire in-
cluded items related to biological
data, sociodemographic informa-
tion, and state of health (sex, age,
place of birth, level of education,
self-perceived health status).Some
of this information was used in
the analyses of risk perception.The
questionnaire was sent by e-mail
and was published on the official
web sites of municipalities in the
city of Skopje. The completion of
the questionnaire was anonymous
and voluntarily.

Statistical analysis

Descriptive statistical methods

The structure of statistical series
with attributive characteristics was
calculated by determining relation-
ship coefficients, proportions and
rates. The structure of statistical
series with numerical character-
istics was calculatedby determin-
ing measures of central tendency
(mean values - arithmetical mean)
and dispersion measures (standard
deviation). A p-value less than 0.05
was considered statistically signifi-
cant, 95% confidence interval (CI)
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was calculated.
Analytical statistical methods

Significance in differences between
distribution of responses of risk per-
ception were tested applying corre-
lation and Pearson y2 (chi-square
test).The differences between gen-
der responses were tested applying
Independent Sample Test (t-test)
and analyses of variance. The re-
sults are presented using tables
and figures.

Results

Of a total of 220 respondents, more
than a half, about 70% (n=154) were
female and the other 30% (n=66)
were male respondents who volun-
tarily answered the questions. The
average age of respondents was 40
years, where the youngest was 23
years old and the oldest 70 years. As
regards the education, the majority
of respondents had a high-school di-
ploma. Distribution of living places
in the city of Skopje showed that
half of the respondents who volun-
tarily completed the questionnaire
were living in settlements near OHIS
plant, as presented in Picture 1.



Picture 1.

Distribution of respondents living in settlements near OHIS Plant

4%

D

Fe= 1

Source: The picture was created by the author. Note: The blue color represents borders of
OHIS Plant, with the red color are marked settlements around the plant: Drache-
vo, Pintija, Lisiche, Gorno Lisiche, Aerodrom, KiselaVoda, Gazi Baba

Analysis of the questions and re-
ceived answers for risk perception
(Table 2) showed that residents,
from anthropogenic sources (given
in scale from 1 “extremely exposed”
to 4 “not at all”) perceived air pol-
lution as the highest risk with ex-
treme exposure level (m=1.47), fol-
lowed by water pollution (m=2.58)
and noise (m=2.51) which were per-
ceived as great to moderate risks,

hazardous waste (m=2.95) as a mod-
erate risk, and as a minimum risk,
they felt exposure to dangerous ma-
terials transport (m=3.11). Regarding
the natural disasters, residents per-
ceived extreme weather conditions
(m=2.39), earthquakes and fires
(m=2.5 to 2.7) be the highest risks,
and floods were perceived as mini-
mal risk with great to moderate ex-
posure level (m=3.25).

hazardous industry (m=2.73) and
Table 2.  Risk perception- exposure
To which level do you feel you are | Lowest | Highest | Arithmetical Standard
exposed to the following risks? Mean (m) Deviation (SD)

Floods 1 4 3.25 0.764
Noise 1 4 2.51 0.894
Dangerous materials transport 1 4 311 0.85
Hazardous waste (chemical, 1 4 2.95 0.99
radioactive)

Air pollution 1 4 1.47 0.658
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Extreme weather conditions (hot 1 4 2.39 0.937
waves, overflows)

Fires 1 4 2.74 0.813
Water pollution (underground, 1 4 2.58 0.945
surface)

Hazardous industry 1 4 2.73 1.055
Earthquakes 1 4 2.5 0.852

As regards to the perception of envi-
ronmental impact on health status,
majority of respondents considered
that bad conditions for living near
contaminated site were the reason
for occurrence of various pathologi-
cal health conditions. In scale from
1 "most probable” to 4 “impossible”,
respondents answered that a very
probable option for someone who
lives near contaminated site is to de-

velop some type of allergy (m=1.74),
temporary and permanent respira-
tory damage (m=1.72, m=1.98), tem-
porary and permanent damage to
various tissues (m=1.95, m=2.13), liv-
er disease (m=2.23), cancer (m=1.83),
leukemia (m=2.12), congenital mal-
formations in children delivered by
parents living near contaminated
site (m=2.01). The results are given
in Table 3.

Table 3.  Risk perception- Probability of diseases onset
To which level do you consider that | Lowest | Highest | Arithmetical Standard
it is possible for someone who lives Mean (m) Deviation (SD)
near contaminated site to develop:
Allergies 3 1.74 0.622
Temporary respiratory damage 3 1.72 0.609
Permanent respiratory damage 4 198 0.694
Tgmporary damage of various- | A 105 0647
tissues
Rermanent damage to various | A 13 0747
tissues
Liver disease 1 4 299 0772
Cancer 1 4 1.83 0.674
Leukemia 1 4 212 0.825
Congenital malformations in in-
fants delivered by parents being 1 4 2.01 0.796
exposed to pollution
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Analysis given in Table 4 shows a
positive correlation between age,
education, and perception regard-

ing environment.

Older respon-

dents and respondents with higher

level of education perceived that
environmental conditions in their
living area are more serious (r<.275,
p<0.01, r<.170, p<0.05, respectively).

Table 4. Impact of level of knowledge regarding awareness and cognitive factors on risk
perception
Age | Education | Howdovyou |Howmuchare | Would you
estimate the | vyou satisfied | like to leave
environmen- | with the infor- | the present
tal conditions | mation about | place of
inyour living | ecological living?
area? risks in your
living area?
Age Pearson |1 306+ 275+ 0.038 0.1
Correlation
Sig. 0 0 0.574 0.142
(2-tailed)
Education Pearson  |.306** |1 170* 139* 146*
correlation
Sig. 0 0.012 0.041 0.032
(2-tailed)
How do you | Pearson |.275** |.170* 1 274+ -253**
estimate the | correlation
environmen-
tal conditions
in your living
area?
Sig. 0 0,012 0 0
(2-tailed)
How much are | Pearson 0.038 |[.139* 274* 1 - 221
you satisfied [ Correla-
with the infor- | tion
mation about
ecological
risks in your
living area?
Sig. 0.574 10.041 0 0,001
(2-tailed)
Would you like | Pearson [ 0.1 146* -253** 221 1
to leave the | Correla-
present place | tion
of living?
Sig. 0142 10.032 0 0.001
(2-tailed)

Note: **p<0.01, *p<0.05
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A positive correlation was consid-
ered between awareness of envi-
ronmental risks and perception
for environmental conditions. Re-
spondents who were more aware
of environmental risks evaluated
environmental conditions to be
poor (r<.274, p<0.01). For the other
variables, a negative correlation
was found between estimation of
environmental conditions and will-
ingness to leave the place of living
(r<-.253, p<0.01), perception of hav-

ing poor environmental conditions
increased the wish to leave the cur-
rent living place. Respondents who
wanted to leave the current living
place very much showed greater
awareness of environmental risks
(r<-.221, p<0.01).

As regards the gender, for these
three issues, evaluation by indepen-
dent sample test (t-test), given in Ta-
ble 5, showed that there was no sig-
nificant difference between female
and male respondents (p>0.05).

Table 5. Summary difference between genders regarding
perception of environmental condition

Irdeperdon Samples Test
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Data regarding preferred media
for providing information related
to risks (Figure 1), showed that the
highest percentage of respondents

Figure 1. Information sources

250 100%
200
150

100

160

preferred electronic communica-
tion via internet networks (90%) and
national TV (70%).

Figure 2. Level of confidence in information
sources

100%

205



The distribution of respondents’ re-
sults as regards to confidence level
in information sources related to
environmental risks is given in Fig-
ure 2. However, it can be concluded
that the largest percentage of re-
spondents believed the scientists
(approximately 68%), followed by
ecological societies (39%) and physi-
cians (35%).

Discussion

In this study we evaluated the per-
ception of environmental risks by
resident population living in the
Skopje region, in the area where
one of the 16 identified environmen-
tal hot spots in North Macedonia is
located and has a high emotional
impact and presents a huge health
concern.

During the observation period, 220
people responded voluntarily to the
survey, with female respondents be-
ing predominant. As it is known,
the female population is more sen-
sitive than the male to environmen-
tal issues and similar results with
females more frequently respond-
ing is reported in other studies3.
According to Flynn et al.’?, gender
has a powerful impact on risk per-
ception and in majority of studies,
females are respondents who over-
estimate the risk. Nevertheless,
there are studies®® that reported
opposite results or results with no
differences in responses between
genders, which is in agreement with
our study.

As far as self-selected sample’s gen-
eral information is concerned, the
respondents were aged between 23
and 70 vyears old, with an average
age of 40 vyears. Although the sur-

vey was distributed in a way favored
by people more inclined towards
the use of IT tools, our respondents
were represented by all age groups.

Another note worthy result was the
correlation between education qual-
ifications and perception of envi-
ronmental risks. This has also been
presented in other surveys such as
those of Carducci et al. and Ozdemir
et al.>* 3. Their respondents with a
higher level of education perceived
environmental risks to be high.

The correlation between respon-
dents’ concern regarding environ-
mental impact and respondents’
risk perception of health condition
was also clearly seen in our study.
The results of respondents’ per-
ception confirmed that there was a
cause-related link between respon-
dents’ judgment of environmental
conditions and health status. Most
of the respondents in our study es-
timated environmental conditions
in the living area to be severe and
more concern was registered among
older respondents. According to the
literature data, there is no doubt
that population exposed to contam-
inated environment has higher risk
perception regarding development
of diseases. In our study, diseases
that triggered a response of greater
concern were those related to al-
lergies, respiratory problems and
cancer. The concern about congeni-
tal defects was also high, although
these pathological conditions were
much rarer than other diseases.
These points out toward one of the
major problems of risk perception:
the relationship between the sourc-
es of anxiety for the community and
the actual existence of a health risk,
couldn’t always be clearly described.
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Furthermore, the literature indi-
cates limited evidence of increased
risk for certain types of cancer3® and
for congenital defects as a whole¥.
These studies, however, mainly re-
fer to old plants and have several
methodological weaknesses which
restrict the validity of the results
(exposure assessment is often poor,
the analysis is based on ecological
level, reference to few individuals).
Other studies indicated the effects
of air pollution on respiratory dis-
eases’®. To summarize, the order of
magnitude of the risk perception
described in the literature could dif-
fer from what people perceive.

In the present study, respondents
perceived polluted air, waste and
hazardous industry as a three major
risk factors for environmental expo-
sure. This is similar to the results of
a survey conducted by Bena et al.*
who investigated the perception of
local population living near the in-
cineration plant for solid waste in
Turin, Italy. In this study, anthropo-
genic hazards generated more con-
cern than natural hazards. In other
studies*® it has also been found that
people in Italy feel more vulnerable
to anthropogenic than natural risk.
Public acceptance of anthropogenic
risk is influenced by trust and local
experience. Furthermore, it is con-
ditioned and constantly revised by
information from multiple sources,
including the media, and by the in-
fluence of peers and others so that
communication plans must have
reliable tools to support such ele-
ments. In many studies, including
the previous mentioned survey by
Bena et al.*®, there is an inverse pro-
portion between greater risk per-
ception and greater distance from
the pollution source. This was not
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the case in the study of Cavazza
et al.*', who found no relationship
between residence near the incin-
eration plant that had been opera-
tional for more than 30 years, and
citizens’ attitudes towards it. This
is very similar to the judgements of
respondents in our survey where we
found that perception was identi-
cal and irrespective of the distance
of contaminated source, lindane
dump, active for more than 30 years.
The other finding in our study was
the significant correlation between
judgement of environmental condi-
tions and level of education. This
result corresponds with literature
data which confirm that perception
level, education, degree of involve-
ment, cognitive factors and uncer-
tainty are important factors which
influence on local community judg-
ment regarding potential source of
environmental risk. As it has been
described in the study of Janmaimol
and Watanbe*’, respondents in
high-risk communities judged risks
based on their perceived probability
of environmental contamination.
Respondents in moderate-risk com-
munities assessed risks by consider-
ing the probability of being impact-
ed by the contamination, as well as
the potential adverse impacts they
might face; the perceptions of resi-
dents in low-risk communities were
not processed based on the rational
system but were created on the ba-
sis of their beliefs, which were af-
fected by previous experiences.

In regard to the availability of in-
formation related to environmen-
tal risks, respondents expressed
more trust in scientists and experts
than in physicians, but nevertheless
that is the time changing process.
A high percentage of respondents



had more confidence in ecological
societies, and this might have been
expected given that in the period
of conducting the survey there was
an ongoing campaign for remedia-
tion of one of three lindane dump.
A very low percentage of trust in the
local institutions (only 10%) is a wor-
risome problem, and it must be em-
phasized in order to initiate actions
for increasing public trust. The lack
of trust could have a positive effect
since it can stimulate critical think-
ing, which would result with more
careful analysis of the problems and
possible solutions.

Conclusions

In the present study we evaluated
the determinants of environmen-
tal risk perception perceived by vol-
untary participants in the survey
who are living near the ICS OHIS
plant Skopje and surrounding set-
tlements in the Skopje region. The
results found that resident popula-
tion has a high level of perception
and vulnerability to anthropogenic
and natural environmental risks
and perceived direct correlation be-
tween exposure and environmental
impact on health status (CI of 95%,
p<0.05). The older population and
population with a higher educa-
tion perceived that environmental
conditions in their living area are
more serious (r<.275, p<0.01, r<.170,
p<0.05, respectively), and it can
be concluded that socio-economic
characteristics (gender, age, educa-
tion level) have impact on risk per-
ception. On the other side, we de-
termined a significant correlation
between cognitive factors and per-
ception levels. The availability and
trust in information sources, the

wish for leaving the present place
of living have had an impact on re-
spondents’ estimation of environ-
mental conditions, which resulted
in a negative significant correlation
(p<0.05).
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Abstract

Above 70% of sexually active women and men will be infected with human papilloma irus at some
point in their lives, and several may vet be infected in more than one circumstance. Around 80% of
sexually active women acquire HPV infection, while for the most part, they are asymptomatic with
the immune system-mediated clearance of contagion within 6-12 months. High-risk papillomavirus
is accountable for causing cancer associated with the cervix, vulva, vagina, anus, penis, and
oropharynx. This survey aims to investigate the level of knowledge among residents in the Republic
of Kosova regarding human papillomavirus (HPV) infections and HPV-associated diseases and to
discover the relationship between these factors. Material and methods: A cross-sectional survey
was performed by investigating the knowledge concerning HPV infection in the population aged
18 to 35+ years. The study was conducted in the interval from June 2021 - August 2021. The sample
included 500 participants. The questionnaire was anonymous, and participants were free to end
the participation at any time, without finishing the questionnaire. Results: More than half of the
respondents knew about HPV - 70.0%, and 29.6% did not know. Respondents with secondary and
higher education showed 18 times more knowledge for HPV (OR = 18.1311 95% CI: 8.7465-37.5852) than
respondents with primary education. To the question Can HPV cause cancer of the cervix, 372%
(n=186) of the respondents gave a correct answer. The results presented that most participants knew
what HPV was (70%), but they also revealed that most participants had low or moderate knowledge
about HPV, which was a comparable result with earlier studies. A small number of participants
in this survey knew that HPV could heal by itself (12.8%), which was similar to results presented
in other surveys. Conclusions: It is important to improve the inadequate knowledge about HPV
among the population in the Republic of Kosova. In order to do that, it could be significant to assess
which factors affect the knowledge so that young women and all adolescents will get pushed to use
protective measures against cervical cancer and have protected sexual behaviour.
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KoHKypeHTCKH MHTepech: ABTOpOT WH3jaByBa
JleKa Hema KOHKYPEHTCKI HHTePec.

NsBamox

Hay 70% of cekcyanmHo akTUBHKTe JKEHW M Mayki Ke 61IaT 3apaseHnco XyMaH MarioMaBipyc Bo He-
Koja (hasa off HUIBHUOT JKUBOT, & HEKOJIKY Cerak MoyKe Ja OuJIaT 3apaseHu BO MOBeKe 0l efjHa OKOHOCT.
Oxkony 80% of cekcyanHo akTiBHUTe jKeHn noouBaat XI1B nHdekImja, 1o71eKa Bo Hajrosiem fief, THe ce
ACKMIITOMATCKM CO OTCTPAHYBakhe Ha 3apasata MocpelyBaHO Off MMYHOJONIKUOT CUCTEM BO POK 0ff 6-12
MeceL. BUCOKOPM3MYHMOT MAruIoMaBUpycC e OfiroBOPeH 3a Mpe/M3BUKYBakbe PaK MoBP3aH Co IPIoTo
Ha MATKAaTa, BY/IBATa, BATUHATA, AHYCOT, TEHUCOT 1 0pohapiHKCcoT.OBa UCTPaKyBakbe UMa 3a 1[efT f1a TO
TPOBEpY HUBOTO Ha 3Haekbe Kaj skutenmre Bo Peryomika Kocoo Bo Bpcka co MHGbEKIMUTe co XyMaH
nanuomasupyc (XTIB) u 6onectute mosp3aru co XIIB 1 fa ja OTKpre BpcKaTa moMery oBie (hakTopi.
Marepujan 1 Metoz: CripoBeJIoBMe CTy/Mja Ha rpecek 3a 3Haerweto Ha XI1B nHdekimjata Kaj nomyra-
1ujata Ha Bospact ogf 18 o 35+ rojuun. Cryzmjata Gelue cripoBesieHa Bo MHTepBAIOT off jyHu 2021 o
asryct 2021 ropmna. [Tpumepokot Bryun 500 yuecHut. [IpamiaHukoT Oeliie aHOHUMEH, & yueCHUIATe
MOsKea CJI000/THO [1a IO MPEKUHAT YUECTBOTO BO cekoe BpeMe, Oe3 Jla To 3aBpIIIaT MpaliajHiKoT.Pesyr-
tatu: [loBeke of1 onoBrHa ot icnuTaHuimTe 3Haeja 3a XI1B - 70,0%, a 29,6% ox HUB He 3Haeja. McmmTa-
HULIATE CO CPeJIHO M BUCOKO 0Opa3oBaHme Nokakaa 18 matu noseke 3Haetbe 3a XI1B (OR= 18,1311 95% CI:
8,7465-375852) o McrTaHMITe CO OCHOBHO oOpa3soBanue. Ha TBpretseto XI1B Moske fia mpeyy3BiKa
PpaK Ha IpIoTo Ha MaTKaTa, 37,2% (n=186) o McmuTaHuLuTe [ajie ToueH ofroBop.Pesynrarute mokaxaa
TIeKa ToBeKeTo yuecHuIm 3Haeja mto e XI1B (70%), Ho Tve 1cTo TaKa MoKakaa/ieKa TOBEKeTO YueCHUIN
MMaa HUCKO WM yMepeHo To3HaBawe 3a XIIB, 1to e criopeiiuB pe3ynTar co MpeTXofHUTe CTY/IMU.
Mar 6poj off yuecHuIMTe BO OBa MCTpakyBatbe 3Haeja jieka XI1B Moske caM ia ce nekyBa (12,8%), mro
e CJIMUHO CO Pe3yNTaTuTe Off PYri UCTPaKyBara.3aKmyuok: O KIyUHO 3Haueme e mofo0pyBame Ha
HecooIBEeTHOTO 3Haete 3a XI1B Kaj nyreto Bo Penyommka KocoBo. 3a Jia ce HarmpaBy Toa, 61 MOXKeIo
Tia Oujie 3HAYAJHO Jia ce MPOLeHH Kou (haKTOPU BIIM}AAT Ha 3HACHHETO, TAKA IITO MIIAJIUTE JKEHHU U CUTe
ajoNTectieHTH Ke OMpIaT MPUHY/IEHH Jla KOPHCTAT 3alITUTHA MePKU MPOTHB Pak Ha rp/ioTo Ha MaTKata u
71a MIMAAT 3allITUTEHO CEKCYaTHO OJIHECYBAbe.
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Introduction

Human papillomaviruses (HPVs) are
an essential group of viruses affect-
ing the cutaneous and mucosal epi-
thelia. HPVs trigger diseases relat-
ed to high morbidity and mortality
rates, involving benign lesions and
cancer.

Above 70% of sexually active wom-
en and men will be infectedat some
pointin their lives, and several may
yet be infected in more than one cir-
cumstance?.

The projected incidence of HPV con-
tagion is high, with 14 million peo-
ple affected vearly and 79 million
people with predominant infection?.
HPV is linked with numerous can-
cer types in both men and women.
Amongst women, in 2012, HPV was
related with 74% of cancer cases,
70% of which were cervical cancer®.

There is a need for evidence about
the HPV registry and cervical can-
cer in Kosova; however, a survey led
by Zejnullahu V. in 2016 in Kosova
presented a high HPV frequency, es-
timated up to 50.93% (109 samples)
out of 214 cervical samples°.

Papillomaviridae family consists
of more than 200 varieties of HPV,
which are categorized into five
classes: Alphapapillomavirus, Beta-
papillomavirus, Gammapapilloma-
virus Mupapapillomavirus, and Nu-
papapillomavirus®. All the classes
are responsible for the numerous
kinds of HPV-associated cancers.

Moreover, based on oncogenicity, the
mucosal type (alpha) is divided into
two subtypes which are low risk (LR),
HPV 6, and HPV 11, which are recog-
nized to cause benign genital warts,
and high-risk (HR) cervical cancer’.
HPV 6 and HPV 11 are also recog-
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nized to cause respiratory papillo-
matosis, predominantly in children?.

High-risk papillomavirus is respon-
siblefor causing cancer associated
with the cervix, vulva, vagina, anus,
penis, and oropharynx®. Most infec-
tions are benign, leading to lesions
such as cutaneous warts on the
hands, feet, and anogenital zones.
Only a small number of diseases
with specific types of HPV can last
and progress to cancer, such as oro-
pharyngeal, cervical, vulvar, vagi-
nal, and penile cancers!®,

Around 80% of sexually active wom-
en acquire HPV infection, while
most of them are asymptomatic
with the immune system-mediated
clearance of the infection within
6-12 months™.

Cervical cancer is undoubtedly the
most widespread HPV-associated
disease!®. Almost all cases of cervi-
cal cancer are a result of a contin-
ued or chronic HPV infection. The
fourth most recurrent cancer in
women globally is cervical cancer,
and it accounts for approximately
528,000 new cases per year?.

Nearly 85% of the worldwide burden
happens in the less developed coun-
tries, accounting for approximately
12% of all female malignancies. In
2012, an estimated 266,000 deaths
were credited to cervical cancer, ac-
counting for 7.5% of all female can-
cer deaths, with closely 90% of these
deaths happening in the less devel-
oped countries?.

In the developing regions, cervical
cancer may cover up to 25% of all
female cancer casesl2 and is only
led by breast cancer as the most
frequent cause of cancer deaths in
women globally®.



Statistics on cancer percentages in
Kosovo are unavailable as a national
cancer office is in the procedure of
re-launching, and recording proce-
dures have yet to become official.
However, incidence information
presented for 2013 reported 224
breast and 27 cervical cancer cases.
A survey led by Knowles and Packer
in 2008 evaluated that at least 50%
of female genital cancers in Kosova
were not formally documented™.
The 2015 annual report of the Na-
tional Institute of Public Health of
Kosova identified 68 new cases of
cervical cancer in Kosova in 2015.

A further cross-sectional study in
2016 conductedby Romejko-Wolnie-
wicz et al., presented a high inci-
dence degree of cervical cancer in
Kosova ASR(W)=23.8, and a high
mortality degree.

HPV may be transmitted throughout
perinatal (during birth from mother
to child)®, genital infections (geni-
tals, anus, or mouth of an affected
sexual partner)”, hands, shared ob-
ject, blood, surgery (during laser ab-
lation of a condyloma (wart) or elec-
trocautery)’® HPV does not transmit
through ordinary stuff like toilet
seats!®, although the types that
cause warts may transmit through
surfaces such as floors®™.

This survey aimed to investigate
the level of knowledge regarding
human papillomavirus (HPV) infec-
tions and HPV-associated diseases
among residents in the Republic of
Kosova and to discover the relation-
ship between these factors.

Material and methods

A cross-sectional survey was per-
formed by investigating the knowl-

edge concerning HPV infection in
the population aged 18 to 35+ years.
The study was conducted in the pe-
riod from June 2021 - August 2021.

The sample was obtained based on
convenient selection, and included
500 participants.

Information from  participants
in the study group was gathered
through interviews, using a pre-
designed questionnaire, online ver-
sion: distribution via social media,
paper version: distribution during
student conferences, lectures, and
distribution in libraries. Survey
clarification was available whenev-
er it was necessary. Each part of the
questionnaire offers the objectives
of the survey and the measures for
protecting anonymity. Participation
was voluntary, and all information
was handled confidentially.

Criterion for inclusion was the age
of the participants (from 18 to 35+
years). This age group is selected
because it is the part of the popu-
lation that is most vulnerable to
HPV infection and HPV-associated
diseases and a crucial part of the
society that decides and will decide
to vaccinate their children against
HPV. The latter comes up from the
fact that people subject to manda-
toryHPV vaccination are 12-year-old
girls who do not decide for them-
selves and whose vaccination needs
their parents’ permission.

Given that a validated questionnaire
is not available in the Republic of
Kosova, we remodelled a series of
questions based on Knowledge, At-
titude and Practice (KAP) survey in
settings with a related socio-cultur-
al situation to the Republic of Koso-
va to investigate KAP about HPV.
We also conducted a pilot study to
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test the validity and trustworthi-
ness of the questionnaire. As re-
ported by World Health Organiza-
tion, KAP survey data can recognize
how knowledge differences, cul-
tural beliefs, or behavioral patterns
may influence understanding and
action and cause struggles or create
obstacles for HPV vaccination.

The design of the questionnaire was
guided by the survey and the liter-
ature review of the knowledge re-
garding HPV.

The questionnaire was composed of
2 groups. The first group of ques-
tions gives information on the so-
ciodemographic characteristics of
the respondents, including age, gen-
der, location (urban or rural), level
of education, occupation, marital
status, and sexual activity of respon-
dents. The second group refers to
the respondents’ knowledge about
HPV and the source of transmission
of HPV.

The pilot questionnaire was sent to
50 respondents, and according to
the perceived response, corrections
and adjustments were made to the
target population and the survey’s
objectives.

The participation was voluntary; all
information was handled in confi-
dence. The participants were pro-
vided a detailed clarification of the
reasons for the survey and were
notified of the actions being taken
to protect their anonymity. The
questionnaire was anonymous, and
participants were free to end the
participation at any time, without
finishing the questionnaire.

A password-protected computer was
used to keep the excel sheets, and
a secure lockable cabinet was also
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used to save filled questionnaires.

Results

The study for knowledge on human
papillomavirus and associated fac-
tors included 500 respondents, citi-
zens of the Republic of Kosova.

Sociodemographic data of the re-
spondents

Prevalence of adult groups in the
study ranged from 21.0% (age group
from 18 to 21 vyears) to 18.8% (age
group from 34+ years) (Table 1 and
Figurela). The percentage differ-
ence wasstatistically insignificant-
forp<0.05.

A larger percentage of respondents
were from females 60.0%, and 40.0%
were males (Table 1b).

The respondents surveyed mostly
have completed secondary educa-
tion - n=301 (60.2%), followed by
those with university degree - n=108
(21.6%), and the lowest number were
without education - n=24 (4.8%) (Ta-
ble 1).

N=324 (64.8%) were from the city (ur-
ban environment) and n=176 (35.2%)
were from the village (Table 1).

26.0% of the respondents were mar-
ried, 40.4% were singles, 31.4% were
in a relationship, other 0.4% and
1.8% were divorced (Table 1).

Approximately half of the respon-
dents - 44.8% were employed, 33.4%
were students, and 14.6% were un-
employed, 3.0% were still in school
and 4.2% had other kind of occupa-
tional status (Tablel).



Table 1. Overview of the sociodemographic characteristics of the respondents

Age - Years
18-21

Count

105

Percentage

21.0

22-25

26-29

30 -33

34+
Gender
Male

Female
Education

No education

Elementary

High School

University
Place of Residence

Urban

101 20.2
100 20.0
100 20.0
98 18.8

40.0

60.0

438

67 134

301 60.2
216

64.8

Rural

Marital Status

Single

35.2

Married

Other

In a relationship

Divorced
Occupational Status

Student

334

Employed

Unemployed

School

Other

224 44.8
73 14.6
15 3.0
21 4.2

Sexual activity

69.4% of the respondents were sexu-
ally active, most of them (51.0%) had

only one sexual intercourse in the
last year, and 22.8% of them used a

condom (Table 2).
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Knowledge about Human Papillomavirus

More than half of the respondents
knew about HPV - 70.0%, and 29.6%

of them did not know; the percent-
age difference was statistically sig-
nificant for p<0.05 (Difference test,
p=0.0000).

Table 2. Overview of the sociodemographic characteristics of the respondents

Are you sexually active?

Yes

Percentage

No

Missing

How many sexual partners have you had in the past 12 months?

0

|

23

)

5+

Missing

Did you use a condom at your last sexual intercourse?

No

Yes

Missing

9 18

No relationship (for p>0.05) was
registered between demographic
characteristics (age, gender, mari-
tal status, sexual activity, number
of partners) versus whether HPV
was known (Pearson Chi-square:
9.11173,df=4,p=.058374; Pearson Chi-
square: 3.63155, df=1, p=.056697,
Pearson Chi-square: 6.31422, df=4,
p=.176888; Pearson Chi-square:
.005119, df=1, p= .942961; Pearson
Chi-square: 7.40833, df=4, p=.115829).

There was a correlation(for p<0.05)
between sociodemographic charac-
teristics (place of living, level of edu-
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cation, employment status, condom
use) and HPV knowledge (Pearson
Chi-square: 7.98593, df=1, p=.004715;
Pearson Chi-square: 97.5601, df=3,
p=0.00000; Pearson Chi-square:
73.8518, df=4, p=.000000; Pearson
Chi-square: 8.29637, df=1, p=.003973).

Respondents from wurban areas
showed 1.7 times (OR = 1.7037 95% CI:
1.1757-2.4688) greater knowledge for
HPV than respondents from rural ar-
eas.

Respondents with secondary and
higher education showed 18 times
more knowledge for HPV (OR = 18.1311



95% CI: 8.7465-37.5852) than respon-
dents with primary education.

The employed respondents showed 7
times more knowledge for HPV (OR=
6.8182 95% CI: 3.5464-13.1082) than
non-employed respondents.

Students showed 8 times (OR =7.9895%
CI: 4.1057-15.5296) more knowledge
than unemployed respondents.

Respondents who used a condom
showed 2 times (OR = 1.9015 95% CI:
1.2233-2.9557) more knowledge for
HPV than respondents that did not
use a condom.

Table 3. Presentation of the knowledge of respondents about HPV

Do you know what human

papillomavirus (HPV) is?

Yes

Percentage

70.0

No

148 29.6

Missing

2 04

In the multiple answers, 42.0% of
respondents did not know the way
of HPV transmission. 48.6% of re-
spondents knew about transmission
through vaginal sex, 34.6% through
anal and 30.6% through oral sex;

1.4% (7) of respondents did not an-
Swer.

More than half of the respondents,
54.2%, know about the way HPV is
transmitted.

Table 4. Presentation of the knowledge of respondents for transmission of HPV

Do you know what human
papillomavirus (HPV) is?

[ don’t know

Percentage

Through vaginal sex

By touching the genitals

Anal sex

Oral sex

Sitting on the WC

During delivery from mother
to child

Other

Missing
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Figure 1. Presentation of the knowledge of respondents for HPV transmission in percentage

No correlation was registered (for
p>0.05)between sociodemographic
characteristics (gender, marital sta-
tus, sexual activity, number of part-
ners) and the mode of HPV transmis-
sion (Pearson Chi-square: .164483,
df=1, p=.685062;Pearson Chi-square:
7.38793, df=4, p=.116754;Pearson Chi-
square: .150191, df=1, p=.698353;
Pearson Chi-square: 5.20195, df=4,
p=.267197).

To the question Can HPV heal by it-
self, the largest number of respon-
dents, 60.8% (n=304), responded I
do not know, 25.4% (n=127) of the re-
spondents gave false answer, 12.8%
(n= 64) gave true answer and 1.0%
(n=5) of the respondents did not an-
swer. The percentage difference be-
tween the unknown answer versus
the other modes of choice was sta-
tistically significant for p<0.05 (Dif-
ferential test P= 0.0000) (Table 5).

Table 5. Answers of respondents about healing of HPV

Can HPV heal by itself [TRUE|

[ don’t know

False

True

Missing

1.0

To the question Can HPV be cured by
taking antibiotics, 59.8% (n=299) re-
sponded I do not know, 15.6% (n=78) of
respondents chose true option, 23.4%
(n=117) false option and 1.2% (n=6) of
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respondents did not answer. Percent-
age difference between unknown an-
swer and other options was statisti-
cally significant for p<0.05(Difference
test P=0.0000) (Table 6).



Table 6. Answers of respondents on the question Can HPV be cured by taking antibiotics

Can HPV be cured by taking antibiotics [FALSE]

True

[ don’t know

False

Missing

12

To the question Can HPV can cause
cancer of the cervix/mouth of the
womb, most of the respondents,
58.4% (n=292), did not know. 37.2%
(n=186) of respondents gave a cor-
rect answer, 2.4% (n=12) incorrect

and 2.0% (n=10) did not answer. The
percentage difference between the
unknown and the options was sta-
tistically significant for p<0.05 (Dif-
ference test P=0.0000) (Table 7).

Table 7. Answers of respondents about HPV consequences

Can HPV cause cancer of the cervix/mouth of the womb [TRUE]

[ don’t know

True

False

12

24

Missing

10 20

Discussion

To the best of our information, the
current survey is the most extensive
and more comprehensive research
conducted to gather information
on the level of knowledge regarding
human papillomavirus (HPV) infec-
tions and HPV-associated diseases
in the Republic of Kosova and to
discover the relationship between
these factors. Seventy percent of the
participants knew what HPV was.

More than half of the respondents,
54.2%, knew how HPV was transmit-
ted. Of these, the most common an-
swer of the respondents, 48.6% was
transmission through vaginal sex.
69.4% of the respondents were sexu-
ally active. Most of them (51.0%) had
only one sexual intercourse in the
last year, and 22.8% used a condom
during the previous intercourse.

The results showed that most par-
ticipants knew what HPV was (70%),
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but they also revealed that most
participants had low or moderate
knowledge about HPV, which is a
comparable result with earlier stud-
ies?02, Numerous studies?*?*?’have
confirmed that if the level of educa-
tion is higher, then the knowledge
of HPV is significantly greater. A
Swedish survey*”? has demonstrat-
ed that not only educational level
but also income is a cause related
to knowledge. It would be interest-
ing to explore if income correlates
with knowledge. Lacking informa-
tion could also be a reason for poor
knowledge about HPV?. Thus, it
could be interesting to explore what
kind the information is given. The
results indicate the extreme neces-
sity for public education that tackles
such lack of information amongst
this group of topics. A small number
of participants in this survey knew
that HPV could heal by itself (12.8%),
which is similar to other surveys2%2,
More than half of the participants
in this survey knew that HPV was
a sexually transmitted infection,
which is in agreement with the re-
sults from other surveys?02126, 37.2%
of participants in this survey knew
that HPV could cause cervical can-
cer, but 58.4% did not know this.
This outcome is similar to numer-
ous other studies?°?2 %, The deficit
knowledge of HPV and the fact that
75.4% of participants did not use a
condom at their last intercourse is
considered to be severe as HPV is the
most common sexually transmitted
infection?®, and cervical cancer is
caused by HPV%. [t is fundamental
to broaden the knowledge of HPV so
that people will understand how to
avoid the infection from ever hap-
pening and so that young men and
women will have protected sexual
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behavior.

This survey has some possible limi-
tations. Firstly, the survey questions
were explored by a cross-sectional
study design. Such a strategy pre-
vents the determination of funda-
mental associations among various
factors and results. Secondly, evi-
dence was collected by self-reported
questionnaire, and hence, several
answers might have described incor-
rect data. Apart from this criticism,
the privacy of the survey might have
lowered the deviation in the an-
swers. This research, though, pres-
ents significant strengths: firstly, it
delivers evidence from a vast num-
ber of participants, and this permits
investigation of extremely weak re-
lations among variables; second-
ly, the information was complete;
thirdly, the participation percentage
was very high, perhaps indicating
increased curiosity for this study.

Conclusion

A significant number of the popula-
tion contributing to this survey had
a poor knowledge about HPV. It is
crucial to improve the inadequate
knowledge about HPV among the
people in the Republic of Kosova to
change behavior in order to be vac-
cinated against HPV. As a footstep
towards getting a lower rate of cer-
vical cancer and reducing the num-
ber of deaths because of the disease,
serious efforts in health education
are required. The preventive work
needs upgrading. To do so, it could
be significant to assess which factors
affect the knowledge so that young
women and all adolescents will get
pushed to use protective measures
against cervical cancer and have
protected sexual behavior.
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Abstract

Approximately 50-80% of sexually active women are exposed to at least one HPV variant during
their lifetime. Based on the 2015 annual report of the National Institute of Public Health of Kosova,
68 new cases of cervical cancer were detected. The aim of the study was to investigate the attitude
and practice regarding Human Papillomavirus (HPV) infections and the Human Papillomavirus
vaccine in the population of the Republic of Kosova. Material and methods: A cross-sectional survey
was conducted to assess the knowledge concerning HPV infections among the population aged 18 to
35+ years. The study was conducted during the period of time June 2021 -to August 2021. The sample
included 500 participants. The questionnaire was anonymous, and participants were free to end
their participation any time, without completing the questionnaire. Results: Regarding the claim
,The HPV vaccine is safe”, more than half of the respondents, respectively58.6% declare that they
do not know, 33.4% of the respondents agree, 6.0% gave an incorrect answer / disagree, and 2.0% did
not answer. The percentage difference between the unknown and correct answers is statistically
significant for p<0.05. Conclusion: This study found out that the attitude towards the HPV vaccine
among people of the Republic of Kosova is low to moderate. HPV vaccines should be included in the
national immunization programs, since there is not still established national vaccination program
for HPV vaccination.
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Vi3Bamok

[TpubmkHo 50-80% 0ff CeKCyanHO aKTHBHUTE JKeHM ce M3JI0KeHH Ha OapeM ejjHa BapujaHTa Ha
XI1B Bo TeKOT Ha HUBHUOT KMBOT. Bp3 0CHOBA Ha FOJMIIHKOT U3BeINTaj Ha HaroHamHuoT uHeTH-
TYT 3a jaBHO 371paBje Ha Kocogo 3a 2015 rojiHa, oTkpuenu ce 68 HOBY cjlyuan Ha pak Ha 'PJOTO Ha
markara. [[esrra Ha cryaujata Oelie 1a ce MCTPaKU CTABOT 1 MPAKTUKATA BO OJHOC HA MHGbEKIUTe
co xymaH narmomaBupyc (XI1B) 1 BakijuHaTa MPOTHB XYMAHKMOT TIATTIOMa BUPYC Kaj HaceJIeHHeTo
Ha Penyonuka Kocoo. Marepujan u metoau: CripoBejieHa e CTy/iMja Ha MPecek 3a Jia ce mpolie-
HY 3HaeweTo 3a XI1B nHbeKimuTe Kaj romyaiujata Ha Bo3pact ofi 18 1o 35+ rounn. Cryamjata
e cripoBejieHa Bo meprozioT jyan 2021 roamna 1o asryct 2021 ropuna. [pumepokot omndarn 500
yuecHuy. [TpanianHukor Gelle aHOHNMEH, & YUECHUIUTE MOKea CJI0O0JIHO [1a IO TIPEKUHAT CBOETO
yUecTBO BO CceKoe BpeMe, 6e3 Jia ro ToMoJHAT MpauanHuKoT. Pesynrari: Bo ofHOC Ha TBPIEHETO
JXIIB BakimHata e Oe3besHa“mioBeKe o1 MOJIOBUHA O MCITUTAHMIMTE, OJHOCHO 58,6% ce u3jac-
HIJle [ieka He 3HaaT, 33,4% off NCIMTaHUIKTe ce cornacysaar, 6,0% fiane HeToueH ofiroBop/ He ce
cornacysaar, a 2,0% He ofrosopuie. [IpolieHTyajHaTa pas3/iuKa nomery Hero3HaTure U TOUHUTe
OJITOBOPH € CTAaTUCTHUKK 3HauajHa 3a p<0,05. 3aknydyok: OBaa cTy/1ja MoKaxKa JieKa OHOCOT KOH
XI1B Bakimuata Kaj skurenmre Ha Peryonmka KocoBo e Hu3ok 1o ymepen. XI1B Bakimnute tpeba
71a 6uziaT BKITyUeH! BO HALIMOHANIHUTE MPOrpaMy 3a UMYHU3ALMja, OUIejKH ceyiiTe He MOCTOM BOC-
T0CTaBeHa HallMOHAaHA TTporpama 3a BakimHaimja mpotus XI1B.



Introduction

Human papillomavirus (HPV) infec-
tion is an increasing public health
threat worldwide due to the morbid-
ity, mortality, and expenses associat-
ed with cervical, vulvar, anal, penile,
head, and neck cancers 2

It is generally accepted that the main
risk factors are related to the sexual
behavior, for instance, early age of
sexual activity at onset, number of
lifetime sexual partners, and lack of
consistency in condom usage3°.

Around 50-80% of sexually active
women are exposed to at least one
HPV variant during their lifetime’.
The continuing infections with cer-
tain types of HPV is related to ad-
vancing HPV-associated infections
(non-malignant and malignant)®.

Cervical cancer is the second most
common cancer in women worldwide
and the third most common cancer
worldwide regardless gender®!. De-
spite the knowledge on HPV preven-
tion and the causes of HPV, around
274.000 deaths from cervical cancer
are recorded each year and above
85% of them are in developing na-
tions'. Etiologically, HPV is responsi-
ble for90-93% of cases with cancer of
the anus, 12-63% of cases with cancer
of the oropharynx, 36-40% of cases
with cancer of the penis, 40-64% of
cases with cancer of the vagina and
40 -51% of cases with cancer of the
vulva®®. About 70% of cervical cancer
are caused by HPV variants 16 and
18", Genital warts are benign tumors
most frequently triggered by low-risk
varieties of HPV . More than 90%
of genital warts are associated with
low-risk HPV varieties 6 and 11%.

Data on the cancer cases in Kosovo
are not available since a national can-

cer bureau is in establishing process,
and documentation procedures have
yet to be formalized. Nevertheless,
incidence data offered for 2013 regis-
ters 224 breast and 27 cervical cancer
cases, although these will underval-
ue, particularly in the case of cervi-
cal cancer. A study guide by Knowles
and Packer in 2008 estimated that
at least 50% of female genital cancer
cases in Kosova are not officially re-
corded'. Based on the 2015 Annual
Report of the National Institute of
Public Health of Kosova, 68 new cas-
es of cervical cancer were identified
in Kosova within the 2015. Another
cross-sectional survey in 2016 led by
Romejko-Wolniewicz et al. reported
a high incidence rate of cervical can-
cer in Kosova ASR(W)=23.8 and a high
mortality rate as well ASR(W)=9.2 7.

HPV vaccination has provided opti-
mism on decreasing the incidence of
infections, morbidity, and mortality
from HPV-associated cancer. Recent
recommendations include the admin-
istration of the vaccine to adolescents
and adult females aged 9 to 26 years
as well as eligible males of similar age
in order to decrease their probability
of developing genital warts and avoid
cancer'®, Three prophylactic HPV vac-
cines for high-risk HPV varieties are
available in numerousnations world-
wide: 2-, 4- and 9-valent vaccines. The
vaccines are intended to be adminis-
trated, before the first sexual inter-
course when possible. The 4-valent
vaccine against HPV-6, HPV-11, HPV-
16, and HPV-18 was licensed in 2006;
the 2-valent vaccine anti HPV-16 and
HPV-18 in 2007, and the 9-valent
vaccine, anti HPV-6, HPV-11, HPV-
16, HPV-18, HPV-31, HPV-33, HPV-45,
HPV-52, and HPV-58) in 2014". The
first dose is usually recommended at
ages 11-12 years old. Immunization
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can begin at the age of 9. Only two
doses are required if the first dose
was delivered before the 15th birth-
day. Teenagers and young adults who
start the vaccination series later, at
ages 15 to 26, require three doses of
HPV vaccine. Children aged 9 to 14
who have receivedtwo doses of HPV
vaccine not more than five months
apart need a third dose. Three dos-
es are also suggested for individuals
aged 9 to 26 years who have a weak-
ened immune system. Vaccination is
not suggested for every person older
than age 26 years. Certain adults aged
27 to 45 years who have not been pre-
viously vaccinated may opt to get the
HPV vaccine after discussing with
their doctor their threat from the
new HPV diseases and the potential
benefits of vaccination for them. HPV
vaccination at this age range delivers
is less beneficial because more people
of this age range have been exposed
to HPV%,

The aim of the study is to examine
the attitude and practice regarding
Human Papillomavirus (HPV) infec-
tions and the Human Papillomavirus
vaccine among population in the Re-
public of Kosova.

Materials and methods

A cross-sectional study assessed the
knowledge of HPV infection amon-
gthe residents aged 18 to 35+ years.
The investigation was conducted
from June 2021 to August 2021.

The sample was obtained based on
convenience sampling. From the data
of the participants in the population
awareness group were collected us-
ing a pre-designed questionnaire
through an online version: distribu-
tion in Google Form via social media.
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A study explanation was offered each
time it was required. Each part of the
questionnaire offers the study’s aims
and actions for protective privacy.
Participation was voluntary, and all
data were kept confidential.

Criteria for inclusion was the age of
the participants from 18 to 35+ years.
This age group was selected because
it is the part of the population that
are highly exposed to HPV infection
and HPV-associated diseases and a
critical part of the population that
decides to have their children vacci-
nated against HPV. The latter derives
from the fact that the individuals
subject to mandatory HPV vaccina-
tion are 12-year-old girls who do not
decide for themselves and whose vac-
cination requires parental consent.

Considering the fact that there is no
proven questionnaire is in the Repub-
lic of Kosova, A series of questions
based on Knowledge, Attitude, and
Practice (KAP) study in conditions
with a related socio-cultural environ-
ment in the Republic of Kosova to ex-
plore KAP about HPV. A pilot survey
was also conducted to test the valid-
ity and reliability of the question-
naire. The questionnaire strategy is
based on the study and the literature
review of the attitude and practice
concerning HPV and the HPV vac-
cine.

The questionnaire was organized into
two parts. The first part of the ques-
tions presents evidence of the re-
spondent’s socio-demographic char-
acteristics, including age, gender,
location (urban or rural), level of edu-
cation, occupation, marital status,
and sexual activity. The second part
discusses the respondents’ attitudes
and practices regarding HPV and the
HPV vaccine.



The questionnaire was piloted on 50
respondents, and in accordance with
the feedback, improvements and
modifications were made to the target
residents and the study’s purposes.

Written approval was not required to
protect confidentiality. Participants
were set free to terminate their par-
ticipation without completing the
questionnaire.

Results are presented in summary.
The data collected were used only for
the purpose of this survey.

A password-protected computer was
used to store the Excel spreadsheets
and to save filled questionnaires.

Results

In the study for attitude and practice
on Human papillomavirus and asso-
ciated factors took part 500 respon-
dents, residents of the Republic of
Kosova.

Socio-demographic data of the re-
spondents

The Prevalence of adult groups in the
study ranged from 21.0% (age group
from 18 to 21 years) to 18.8% (age
group from 34+ years). The percent-
age difference is statistically insignif-
icant for p<0.05.

A larger percentage of respondents
are female 60.0%, and 40.0% are male.

The respondents surveyed mostly
have secondary education n=301
(60.2%), followed by university n=108
(21.6%), with the lowest incidence
without education n=24 (4.8%) (Ta-
ble 1).

N=324 (64.8%) are from the city (ur-
ban environment), and n=176 (35.2%)
are from the village.

Next, 26.0% of the respondents are
married, 40.4% are singles, 31.4% are
in a relationship, other 0.4% and 1.8%
are divorced. Approximately half
of the respondents - 44.8% are em-
ploved, 33.4% are students, 14.6% are
unemployed, 3.0% are still in school,
and 4.2% have some other profession-
al status.

Attitude and Practice on Human Pap-
illoma Virus and Human Papilloma
Virus Vaccine

According to the opinion of the re-
spondents to the claim “HPV vaccine
is safe”, more than half of the re-
spondents 58.6% answer with ‘do not
know’, 33.4% of respondents agree,
6.0% gave an incorrect answer / dis-
agree, and 2.0% of respondents did
not answer. The percentage differ-
ence between the unknown answer
versus the correct answer is statisti-
cally significant for p<0.05(Difference
test. p=0.0000) (Table 1).

Table 1. Presentation of the respondent's answers to the claim ,HPV vaccine is safe“.

The HPV vaccine is safe.[TRUE] Count %
Agree 167 334

Disagree 30 6.0
I do not know 293 58.6

Missing answers 10 2.0
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A relationship was found between
socio-demographic characteristics
(age, sex, place of residence, edu-
cation level, employment status,
marital status, condom use) versus
attitude to the claim” HPV vaccine
is safe” for p<0.05(Pearson Chi-
square: 47.6549, df=8, p=.000000;
Pearson Chi-square: 9.70680, df=2,

p=.007802; Pearson Chi-square:
6.54538, df=2, p=.037904; Pear-
son Chi-square: 46.9912, df=6,
p=.000000; Pearson Chi-square:
36.2230, df=8, p=.000016; Pear-
son Chi-square: 20.0002, df=8,

p=.010335; Pearson Chi-square:
18.9114, df=2, p=.000078).

Based on the respondents opinion-
on the statement “I may be infect-
ed with HPV in the future” 46.6%
of the respondents answered “I do
not know”,41.2% of the respondents
gave a correct answer/agree, 9.2%
gave an incorrect answer / disagree,
and 3.0% of the respondents do not
give an answer. The percentage dif-
ference between agreeing versus
I do not know is statistically insig-
nificant for p>0.05(Difference test.
p=0.0853) (table 2).

Table 2. Presentation of respondent's answer to the claim
I may be infected by HPV in the future*.

I may be infected by HPV in the .
' future.[TR‘I[JE] Cai e
Agree 206 41.2
Disagree 46 9.2
I do not know 233 46.6
Missing answers 15 3.0

According to the opinion of the re-
spondents’ to the claim (to which
only females answered) “I may have
cervical cancer in the future”, more
than half of the respondents from
females 71.3% answered “I do not
know”,7.3% answered that the prem-
ise is correct/agreed, 19.0% gave an

incorrect answer / disagreed, and
2.4% of respondents do not give an
answer. The percentage difference
between the unknown answer and
the correct answer is statistically
significant for p<0.05(Difference
test. p=0.0000) (table 3).

Table 3. Presentation of respondent's answer to the claim
»I may have cervical cancer in the future®.

I may have cervical cancer in Count o
the future. [TRUE] Count

Agree 22 A

Disagree 57 19.0

I do not know 214 713

Missing 7 23
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No relationship was registered be-
tween socio-demographic charac-
teristics (age, sex, place of residence,
level of education, employment sta-
tus, marital status, sexual activity,
and condom use) versus attitude to
the claim “I may have cervical can-
cer in the future” for p>0.05(Pearson
Chi-square: 2.78025, df=8, p=.947382;
Pearson Chi-square: .493238, df=2,
p=.781438; Pearson Chi-square:
106401, df=2, p=.948190; Pearson
Chi-square:2.53492,df=6, p=.864540;
Pearson Chi-square: 6.01943, df=8,
p=.645055; Pearson Chi-square:

9.26466, df=8, p=.320464; Pearson
Chi-square: 4.60279, df=2, p=.100119;
Pearson Chi-square: 3.11747, df=2,
p=.210402).

Furthermore only 8.8% of the re-
spondents would give the vaccine
to their daughter, 28.0% would not,
62.0% answered “I do not know,”
and 1.2% did not answer. The per-
centage difference between not
knowing whether to give the vac-
cine versus the remaining response
modules is statistically significant
for p<0.05(Difference test. p=0.0000)
(table 4).

Table 4. Presentation of respondent's answer to the question
»Would you give your daughter the HPV vaccine“.

o | com
Yes 44 8.8

No 140 28

I do not know 310 62
Missing answers 6 1.2

As can be seen on the table below
97% of the respondents did not re-
ceive the HPV vaccine, 2.2% did not
answer, and 0.8% received the HPV
vaccine. The percentage difference

between “not receiving the vaccine”
versus “yes” is statistically signifi-
cant for p<0.05(Difference test.
p=0.0000) (table 5).

Table 5. Presentation of respondent's answer to the question ,Received HPV vaccine®.

Received the HPV vaccine? Count %
Yes 4 0.8

No 485 970

Missing answers 11 2.2
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Discussion

Based on our information, the pres-
ent study is the most widespread
and more complete investigation
guided to collecting data on the at-
titude toward Human Papillomavi-
rus (HPV) infections and the HPV
vaccine as well as to discover the as-
sociated factors among the popula-
tion in the Republic of Kosova.

Regarding the claim “ The HPV vac-
cine is safe”, more than half of the
respondents (58.6%) do not have a
clue about it, and 6.0% of the re-
spondents gave an incorrect answer
/ disagree, while only 33.4% of the
respondents agreed that the HPV
vaccine is safe. Skepticism concern-
ing the safety and efficacyof the vac-
cine is closely related to the survey
conclusions guided by Garbutt JM et
al. 2.

Currently, the HPV vaccine is con-
firmed to be safe and effective with
no consequences which have been
stated for years??. HPV vaccination
could cause minor consequences
fora few recipients, such as muscle
pain and headaches®.Highlighting
the safety of HPV vaccination could
help decrease the obstacles among
the population of the Republic of
Kosova toward receiving the vac-
cines.

When asked about the opinion of
the respondents on the statement “I
may be infected with HPV in the fu-
ture”, 41.2% of the respondents gave
a correct answer/agree, and 46.6%
of the respondents answered “I do
not know”, however only 0.8%of the
sampling population received the
HPV vaccine.

As a result of the KAP framework,
it is well proven that knowledge fre-
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quently plays a significant role in
healthcare for improving their atti-
tudes and even possible uptake of the
HPV vaccine. With a greater level of
knowledge, citizens will sense opti-
mistic attitudes, and with addition-
al positive attitudes, respondents
will happen to be more inspired to
practice prevention associated with
HPV-associated diseases. Therefore,
more efficient communication poli-
cies among physicians and the gen-
eral public must distribute correct
and detailed information?.

To the opinion of the respondents
on the claim (to which only females
answered) “I may have cervical can-
cer in the future”, more than half
of the respondents, females (71.3%)
answered “I do not know”. In com-
parison, only 7.3% answered that the
premise is correct/agreed. Commu-
nity education regarding cervical
cancer is low. Traditional rules of-
ten stop women from talking or pur-
suing remedies if they do not have
any indications. Women can be ex-
amined at local health centers, but
it is necessary to be consulted with
a regional hospital for curing. Con-
sequently, there is a necessity for a
health-education program regard-
ing cervical cancer that includes the
media through different channels;
such a program might have the ma-
jor impact.

Ordering the vaccine for youths usu-
ally demands parental permission,
the highest challenges to HPV vac-
cine approval are parental knowl-
edge, attitudes, and beliefs?>?°, Many
parents do not recognize the rush
to target youths, but this is the
most valuable moment to vaccinate
them??. As is shown in table 5, only
8.8% of the respondents would give



the vaccine to their daughter, 28.0%
would not, and 62.0% answered with
“I do not know”.

One study has revealed that most of
the parents believe that their child
is too young and would not start
sexual activity for some vyears to
come?%?829 Moreover, some parents
believe vaccinating their children
against an STI delivers a message
that it is acceptable or expect them
to become sexually active 2.

Our findings suggest that family
doctors should take an active role
in distributing health information
regarding HPV vaccination in the
future. Recent surveys in Italy’3?
and Argentina® showed that people
who took information from doctors
and medical institutions tended
to have improved knowledge and
greater perceived demand for ad-
ditional information regarding the
HPV vaccine. Throughout the KAP
framework, it is well recognized
that knowledge frequently plays a
key role in health care for enhanc-
ing their attitudes and even possible
uptake of HPV vaccination. Once an
educational intervention was done,
20% of those who initially did not
intend to take the vaccine were
ready to have their youngsters vac-
cinated. Their survey caused us to
be conscious of the significance of
community education and organiz-
ing our patients for this possible in-
tervention.

Regardless of confirmed safety and
efficiency, HPV vaccine wuptake
percentages keep far lower than
Healthy People’s aim and lower than
other vaccines suggested for youths
3435 As shown in Table 5, 97% of the
respondents did not receive the
HPV vaccine, 2.2% did not answer,

and 0.8% received the HPV vaccine.
Furthermore, while evaluating HPV
vaccine uptake, several surveys
discovered that a person’s gender,
race, ethnicity, and socioeconomic
condition affected vaccination up-
take percentages’®®. Reaching the
greatest potential HPV vaccination
coverage percentage not simply has
the possibility to reduce HPV occur-
rence and related cancer mortality
percentages but can also create herd
immunity as well. The higher the
number of people in a society who
are immune to HPV, the less likely
the people that are not immune to
obtain or get in touch with HPV. Al-
though the coverage is presently in-
ferior for boys than girls, and male
HPV vaccination is yet arguable in
some circles, the latest survey rec-
ommended that an intensified at-
tempt to vaccinate boys is expected
to protect more individuals from
HPV-related diseases for the same
cost38,

This study has several potential
limitations. Firstly, the study ques-
tions were investigated by a cross-
sectional study design. Such an ap-
proach avoids determining essential
relations between numerous fac-
tors and results. Secondly, the data
were collected using a self-reported
questionnaire, so there is possibil-
ity that several answers could have
contained inaccurate information.

Apart from this criticism, the priva-
cy of the survey might have lowered
the deviation in the answers.

This investigation, though, presents
important strengths: first, it brings
evidence from a considerable num-
ber of participants, and this permits
research of enormously weak asso-
ciations between variables; second,
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the evidence was complete; third,
the participation rate was very high,
possibly signifying increased inter-
est for this survey.

Conclusions

This study found that the attitude
toward the HPV vaccine among peo-
ple of the Republic of Kosova was
low to moderate and that the vac-
cine uptake was only 0.8%, which
was significantly associated with at-
titude toward HPV, the vaccine, and
other factors.

HPV vaccines should be included in
national immunization programs,
as there is not established national
immunization program on HPV vac-
cination yet.

Consequently, for the effective ap-
plication of the HPV vaccination
in the National Immunization Pro-
gram of Kosova, health care work-
ers, especially in primary care, are
the main component in boosting
the vaccination and its acceptabil-
ity, given that they have an overall
impact on the health behavior of
their patients.
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Abstract

The main goal of the paper was to understand the attitudes of the elderly in the city of Skopje regarding
health care, organization and functioning of the health system for ensuring healthy and active aging.
Methods: A descriptive-analytical method was used to present the results of the study (cross-sectional study)
conducted on the territory of the city of Skopje in the period March-April 2019. A total of 350 respondents
aged 65+ were included. A questionnaire containing 53 questions was developed and was designed to suit
the age and sex of the respondents. The questionnaire was divided into four parts: first part - general and
demographic characteristics; second part - health care; third part - mobility of the elderly; fourth part -
conditions and lifestyle. The statistical analysis was performed with Windows 70 and SPSS, version 14. A
statistical significance was used for two-way tests with a significance level of p <0.05. Results: Of the total of
350 respondents, 133 (38%) were male, and 217 (62%) were female, with a sex ratio of 0.61: 1. According to the
answers given by the respondents in our sample, 50 (379%) men and 124 (5714%) women had chronic diseases.
A total of 260 (75.6%) respondents stated that they were satisfied with the health information system ,My
Appointment* (‘MojTermin”). In terms of sex, 101 (78.9%) men and 159 (73.6%) women were satisfied with ,My
Appointment*, A total of 84 (244%), 27 (21.1%) men and 57 (26.4%) women, stated that they were dissatisfied
with this service. Forty-seven (475%) respondents said that discrimination in health care was done by a
doctor, 43 (43.4%) said it was done by a nurse and according to 9 (9.1%) respondents, discrimination was done
by both the doctor and the nurse. The results obtained showed that more often highly educated people
recognized discrimination and abuse by the health personnel than people with lower level of education.
Conclusion: The elderly exercise partially their rights to social and health care. The elderly would like to
expand the opportunities for social and health benefits. In the self-assessment of the health condition, most
of the elderly perceived their health status to be relatively good. The analysis showed a higher percentage
of chronic illnesses in women than in men. There is a correlation between active and healthy aging and
socioeconomic conditions in which the elderly live.

OPTAHM3ALUWJA HA 30PABCTBEHATA 3ALUTUTA HA CTAPUTE JIULA HA
TEPUTOPUJA HATPAL CKOTMJE - COCTOJBM U NOTPEBU
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1 MHclutuy 3a jasHo 3gpasje Ha Pelybnuxka CesepHa MakegoHuja, Ckolje, Pelybnuka CesepHa MakegoHuja
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N3Bagok

Llenra Ha TpyzIOT Oellte Jia ce coT/elaaT CTABOBUTe Ha CTApuTe JIIA Ha TepuTopwja Ha rpaj CKorje Bo
BpCKa CO 37IPABCTBEHATA 3allTHTA 1 I ce I00MjAT OfIrOBOPY 3a HUBHKTE MOTPEOM 1 MUCTIEHE 3a OpraHu-
3aijaTa 1 (QYHKIMOHMPAETO Ha 37[paBCTBEHMOT cricteM. MeTopu: bellle KOPYICTEH IeCKPUTITHBHO-aHa-
JIATHUKE METO] Ha paboTa, CO MPUKA3 Ha Pe3yIITaTh Off MCTPaKyBathe (CTy/Iija Ha IPeceK) CipoBejieHo Ha
Teputopujata Ha rpaj; Ckorje Bo eprogot Mapt-arpui 2019 ropmua. bea ondareru BkymHo 350 uenm-
TAHMLM Ha BO3pacT off 65+ roymuu. Belile u3paboTeH MpallalHiK Koj cofpsKelie 53 mpaiiiama 1 Oerie
TM3ajHMpaH [ 0fIroBapa Ha BO3PACTA 1 MOJTOT Ha UCITUTAHUITE., [ IpaIamHiKOT Oetlie TioiefieH Ha YeTHpu
JIeJTa: TIPB JIEJT - OIIITH M IeMOrpadhCKi KapaKTepPYCTYKY; BTOP e/l - 3[paBCTBEHA 3allTHTa; TPET el -
MOOWTHOCT Ha CTapoTO JIMIIE; YUETBPTH JIeM - YCIOBM M HAUMH Ha JKUBOT. CTATMCTUUKATA aHaM3a Oelile
m3BpueHa co Windows 70 1 SPSS, Bepsuja 14. CraTucTiuka 3HauajHOCT Oeliie HCKOPKCTEHA 3a IBOHACOUHM
TeCTOBY €O HMBO Ha 3HauajHocT ofi p <0,05. Pesynrati: Bo crymjata 6ea oncparenn 133 (38%) masku 1 217
(62%) »xenu, co cooHoc Ha monot 0,61 : 1. Cioper gobneHuTe M3jaBy Off HCTIMTAHULIATE BO TPUMEDOKOT,
50 (379%) oyt aHketnpanuTe Maxku 1 124 (5714%) of aHKeTHpaHUTe JKeH! MMaste XPOHUYHU 3a00/yBatba. Off
ucrmranmiute, 260 (75,6%) u3jaBurie ieka ce 3aioBoHi off yenyrute ,Moj TepMiH®. Bo ofiHOC Ha MOJIoT,
3aoBoHY off ,Moj repmun” 6ure 101 (78,9%) o maskute 11 159 (73,6%) off »keHnTe Bo IpUMEPOKOT. BRymHO
84 (24,4%) vicriTaHWLM M3jaBuUie JIeKa ce He3afl0BOJIHM Of 0Baa yCyiyra, 1 Toa 27 (21,1%) masku 1 57 (26,4%)
skenn. Kaj 47 (475%) op uermranuipiTe JUCKpUMUHALMA TP 37IpaBCTBEHATa 3allITHTa HAMPaBIIT IOKTOP,
Kaj 43 (43,4%) Toa ro HampaB¥iTa MeIMLIMHCKA cecTpa, a Kaj 9 (9,1%) mpuunta Oue 1 JOKTOPOT 1 MeIMLIH-
cKara cectpa. [[obreHuTe pesynTaTi nokaKkasle ieka HajuecTo BUCOKOOOPA30BAHNUTe JTHl[a MHOTY TI0UeCTO
ja TpenosHaBasie IMCKpUMIHALITATA 1 370yToTpedata Off CTpaHa Ha 3[PaBCTBEH MEPCOHa OTKOMKY Ji-
T1aTa o MOHKCKO 00pa3oBaHme. 3aKydok: [loctapuTe mIa JielyMHO T OCTBAPYBAAT MpaBaTa Off 37paB-
cTBeHa 3arTuTa. [Toctapure /ia 04 cakasie fja i MPOLIMPAT MOKHOCTHTE 3 3IPABCTBEHH TTPHIO0MBKIL
Bo camorporieHKaTa Ha 37paBCTBEHATA COCTOj0a, HAjroyieM iefl Off OCTApHTe JIMIlA BeJIaT Jieka HUBHATA
3[PaBCTBEHa COCTOj0a e penaTBHO 7100pa. ITocTou Kopenatja MoMery akTHMBHOTO 1 3[PABOTO CTapeere
1 COLMOEKOHOMCKHTE YCTIOBH BO KOM JKMBEaT ToCTapyTe JIUTIA.



Introduction

People in the world live longer. The
20th century was marked as a rev-
olution in longevity. The average
life expectancy has increased by 20
years from 1950 to 66 years and it is
expected to continue for another 10
years until 2050. Today, for the first
time in history, more people have
the opportunity to live 60 years or
more. Aging decreases the power
of adaptation to the environment
which leads to development of a
risk of disease or death.!

The extension of the life expectancy
and increase in the participation of
the elderly in the total population is
an important fact that significantly
increases the interest in research?.
By 2050 globally, the population over
the age of 60 is expected to reach
2 billion, unlike 2015 when it was
900 million.> Declining birth rates
and extended life expectancy are
changing the demographic picture
in countries world wide* . In terms
of age structure, as in the world,
the Macedonian population is age-
ing as it is happening in all parts of
the world. In the Republic of North
Macedonia, of the total population,
264,964 were elderly people in 2015,
while the number of elderly people
in 2020 increased to 302,940.> In
the Republic of North Macedonia,
in 2020 the largest number of el-
derly people over 65+ was from the
Skopje region, a total of 98,552, of
which 43,066 were men and 55,486
women®. The United Nations fore-
casts that the average life expectan-
cy in the Republic of North Mace-
donia will continue to increase;
the average life expectancy of 74.9
years will reach 79.5 years in 2050.
Global policies for the elderly must

scaled up because only sustainabil-
ity of the pension and health sys-
tem is not enough. Achieving sus-
tainability should be done by active
contribution from the beneficiaries
by encouraging positive lifestyles.??
Healthy aging is about creating the
environments and opportunities
that enable people to be who they
are and to do what they have loved
and valued throughout life. 10

The aim of the study was to perceive
the attitudes of the elderly in the
city of Skopje regarding the health
care, and to get answers about their
needs and opinions with regards to
the organization and functioning of
the health system.

Materials and methods

This was a cross-sectional study
conducted on the territory of the
city of Skopje in the period March-
April 2019. The probability sampling
technique was used to select the re-
spondents by applying the method
of simple random sampling (Simple
Random Sampling). A total of 350
respondents aged 65+ were inter-
viewed. The study was conducted
with the method of interviews with
members of the NGO “Third Age”,
users of home care services inthe
NGO “Humanity”, a private institu-
tion for social protection of the el-
derly “Idila Terzieva”, as well as us-
ers of services in the home for the
elderly “Mother Teresa”. A question-
naire was used consisting of 53 ques-
tions, and it was designed to suit the
age and sex of the respondents.The
questionnaire was divided into four
parts: first part - general and demo-
graphic characteristics; second part
- health care; third part - mobility
of the old person; fourth part-con-
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ditions and lifestyle. Statistics for
Windows 7.0 and SPSS, version 14,
were used for statistical analysis.
Two-way tests with a significance
level of p <0.05 were used to deter-
mine the statistical significance.

Results

According to sex and age, respon-
dents were divided into five age
groups as follows: a) 65-69; b) 70-
74: c) 75-79; d) 80-84; and e) over 85
years of age. The analysis showed
that most of the respondents of
both sexes (43.43%) were aged 65-69
years, of which 42.9% were men and
43.8% women.

Respondents in the sample had the
opportunity to give a personal as-
sessment of their health by being
offered 4 possible answers: a) good;
b) relatively good; c) bad and d) very
bad (Figurel).

The analysis showed that female re-
spondents compared to males were
2,507 times significantly more likely
to have poor and very poor health
[OR = 2.5107 (1.11-5.65) 95% CI].

According to the statements re-
ceived from the respondents, 50
(37.9%) men and 124 (57.14%) women
had some chronic disease. A sta-
tistically significant association
was established between the sex of
the respondents and the presence
of chronic disease in addition to a
significantly higher prevalence of
chronic diseases in female respon-
dents (Figure 2).

All 175 (100%) respondents who stat-
ed that they had a chronic disease
were asked which chronic disease it
was, with the possibility of indicat-
ing more than one chronic disease.
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The prevalence of the most common
chronic diseases in the entire sample
of 350 respondents indicated that it
was hypertension (15.7%), followed by
diabetes (8.6%), heart failure (6.6%),
rheumatic disease (4.9%), etc.

In terms of sex, 101 (78.9%) men and
159 (73.6%) women were satisfied
with the service “My Appointment”
(“MojTermin”). A total of 84 (24.4%)
were dissatisfied with this service,
including 27 (21.1%) men and 57
(26.4%) women (Figure3).

The most common problem in the
procurement of medicines pointed
out by most of the respondents or
45 (35.7%) was that the medicines
they received were not on the posi-
tive list. Thirty-seven (29.4%) stated
that taking prescribed drugs was
problematic, and 27 (21.4%) respon-
dents pointed out to the high drug
costs (Figure 4). The need for a spe-
cial procedure in the procurement
of medicines was a problem for
6 (4.8%) respondents, while other
problems were stated by 11 (8.7%) re-
spondents.

The respondents were also asked
about the number of visits they pay
to a family doctor and/or a special-
ist doctor during a year. This ques-
tion was answered by 120 (34.29%)
respondents of the sample. Accord-
ing to the answers regarding the
annual number of visits to a fam-
ily doctor, it was found that most
of the respondents had three visits
per year, 34 (28.3%), followed by one
visit, 31 (25.8%), and two, 26 (21, 7%).
Sixteen (13.3%) respondents paid five
or more visits to a family doctor per
year, 5 (8.5%) being men and 11 (18%)
women.



The respondents were asked how many
of them trust the family doctor? A total
of 258 (73.7%) stated that they trust their
family doctor, 85 (24.3%) lacked confi-
dence, while 7 (2%) of them stated that
they did not trust their family doctor.

During the visit to the health institu-
tion, i.e., during their contacts with
the health staff, a total of 104 (29.7%)
respondents of the sample stated that
they felt discrimination while receiv-
ing health care. Of those who an-
swered positively, 34 (25.6%) were men
and 70 (32.3%) were women (Figure 5).

Forty-seven (47.5%) respondents an-
swered that the discrimination in

Figure 1.
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providing health care was done by
a doctor, 43 (43.4%) said it was done
by a nurse and 9 (9.1%) said discrimi-
nation was done by both the doctor
and the nurse. The individual analy-
sis of answers according to sex of
the respondents indicated that the
most common reason for discrimi-
nation was the doctor, followed by
the nurse (Figure 6).

The respondents were asked about
the proposed measures for better
health and social protection. Twelve
proposed measures were indicat-
ed with the option to choose more
than one.

Analysis by sex and assessment of health status
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Figure 2. Descriptive analysis of the respondents by sex and presence of chronic disease
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Figure 3. Analysis by sex and satisfaction with the service ,,My Appointment*
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Figure 6. Distribution by discrimination in health care
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Table 1. Distribution according to proposed measures for
better health and social protection

Respondents (N=350)

Proposed measures for better health protection
number

Transport to a health facility 24.57%
Regular nursing visits for receiving injections 112 32%

Home visit to measure blood pressure and diabetes 148 42.28%
Personal or telephone advice on taking medication 75 21.43%

Home visit to chronically ill people regardingpersonal hygiene 147 42%

Institutional care for chronically ill people 83.43%

Day care center for the elderly

Residential center for the elderly from the village 33.43%
Regular delivery of cooked hot meals 93 26.57%

House cleaning and laundry service 59 16.86%

Psychological support 7714%

Other
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According to Table 1, the largest
number of respondents, 292 (83.4%),
agreed on the need for an institu-
tion for care of the chronically ill
people. Psychological support was
required by 270 (77.1%) respondents,
followed by the need for a day care
center for the elderly - 228 (65.1%)s.
A home visit to measure blood pres-
sure and diabetes was a priority for
148 (42.3%) respondents, followed by
a home visit for personal hygiene
of the chronically ill people - 147
(42%).117 (33.4%) respondents con-
sidered the residential center for
the elderly in the countryside to be a
necessity. A regular nursing visit for
receiving injections was considered
to be necessary by 112 (32%) respon-
dents; 93 (26.6%) selected regular
delivery of cooked hot meals, while
86 (24.6%) considered transport to a
health institution essential.

Discussion

The results of the study have high-
lighted the health needs of the el-
derly, but also gave clear direc-
tions which actionsare necessary
tobe undertaken to achieve positive
changes. The governmental insti-
tutions /organs of the Republic of
North Macedonia have to enable or
improve the quality of life of the el-
derly, that is, to provide them with
active and healthy aging." The anal-
ysis showed that most of the respon-
dents of both sexes were aged 65-69
years, and of a total of 152 (43.43%)
57 (42.9%) were men and 95 (43.8%)
women. The second most common
age group of both sexes was 70-74
years old, with a total of 86 (24.6%)
persons, i.e., 35 (26.3%) men and 51
(3.5%) women. The smallest num-
ber were the respondents in the age
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group =85 years, who were repre-
sented with a total of 11 (3.1%), of
which 5 (3.8%) males and 6 (2.8%) fe-
males. A similar distribution of re-
spondents according to basic demo-
graphic characteristics was found
in Albania in three areas, where
475 (52%) men and 438 (48%) women
were included in the survey. The sex
distribution was more or less simi-
lar in all three areas, with 45.8%
of participants in Tirana, 51.5% in
Shkoder and 48.1% in Vlore.

The adult distribution of respon-
dents in Albania to the elderly was
similar in all three areas included
in the survey. The share of the very
old included in the study, however,
was higher in urban areas compared
to rural areas (43.4% vs. 28.8%) The
mean number of family members
was 2.54 + 2.31, which was a bit high-
er in rural areas (2.74 + 2.26) com-
pared to urban areas (2.40 + 2.28)
and in men compared to women
(about 3 family members beingmen
versus 2 women). There was a great-
er number of widows, divorced and/
or single women (53.9%) versus men
(24.4%). Most of the respondents of
both sexes in the household lived
with the spouse (34.6%), followed by
almost a quarter or 27.4% who stat-
ed that they lived alone and a fifth
or 21.1% who stated that they lived
with their children. A total of 3.1%
of the respondents stated that they
lived with a partner, 3.8% of them
being men and 2.8% women."?

A survey in Kosovo found that only
5% of older people lived alone, and a
similar situation is present in devel-
oping countries in general. Figures
from the neighbouring Albania and
Serbia indicate that the percentage



of elderly people living alone is 20%
while in Turkeyitisaround 30%. The
World Economic and Social Survey
for 2007 reported that in developed
countries more than 35% of individ-
uals aged 60 and over lived alone,
while in underdeveloped countries
7% of the elderly lived alone.® Sur-
veys show that in countries with
traditional family values and views
both on the Balkans and beyond,
children take care and responsi-
bility for their parents in old age.
Besides the tradition, the low eco-
nomic standard also plays a big role
in the multi-generational dwellings.
In this study, the respondents were
asked about the number of visits to
a family doctor and a specialist doc-
tor during a year. This question was
answered by 120 (34.29%) respon-
dents in the sample. According to
the answers received for the annual
number of visits to the family doc-
tor, most of the respondents had
three visits per vear, 34 (28.3%), fol-
lowed by one visit, 31(25.8%), and by
two visits, 26 (21, 7%). Sixteen (13.3%)
respondents had five or more vis-
its to the family doctor per year, 5
(8.5%) men and 11 (18%) women. The
survey conducted in Canada showed
that the majority of respondents,>
90%, visited a family doctor regu-
larly and the research showed that
with increasing age, the visits to the
family doctor also increased (it is
more frequent). Excluding physical-
ly inactive respondents, more than
80% of respondents perceived their
general health to be excellent, very
good or good.14 In our study, with
ageing, the number of annual visits
to the family doctor decreased in-
significantly, while in the research
in Canada, with increasing age,
the number of visits to the family

doctor increased. The Republic of
North Macedonia is at the beginning
in the field of services for the elderly
in home conditions. Assistance and
care services in the home have the
role of facilitating the daily activi-
ties of the elderly. One of those mea-
sures is escorting to a health facil-
ity.We also see the need for greater
involvement of patronage services
offered to adults.

According to the statements re-
ceived from the respondents in
our sample, 50 (37.9%) men and 124
(57.14%) women had some chronic
disease. A statistically significant as-
sociation was established between
sex of the respondents and the pres-
ence of chronic disease in addition
to a significantly higher prevalence
of chronic diseases in female re-
spondents. Hypertension was point-
ed out as the most common chronic
disease by 55 (31.43%) respondents,
followed by diabetes - 30 (17.1%) re-
spondents. In India, the prevalence
of hypertension in all respondents
was 30.7%, the prevalence in female
respondents was 33.9% and in men
25.6%. Out of 407 examinees, 339
or 83.2% had visual impairment; in
general, the visual impairment was
greater in men and was 90.3% while
the visual impairment in women
was 98.8%. It was found that 44.7%
of respondents suffered from ar-
thritis, and it wasmore prevalent in
the rural population than in the ur-
ban one. In the survey, 1.71% of the
respondents stated that they had a
history of malignancy; the preva-
lence was higher in the urban popu-
lation (2.46%) compared to the rural
one (0.98%).>

According to a study conducted in
Canada, the most common chronic
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diseases in the elderly were: arthri-
tis/rheumatic conditions 24.5%-
56%, hypertension 49%, low-back
pain 26%, and cardiovascular/cere-
brovascular diseases 6%-31%.* Our
study revealed that women had a
higher percentage of chronic dis-
eases than men, and chronic dis-
eases in females lasted longer than
in men. This is primarily due to
the longer lifespan. There were
no significant differences regard-
ing chronic diseases in the studies
conducted in Canada, North Mace-
donia and India, and the most com-
mon chronic disease presented in
all three studies was hypertension.
In all studies, less educated people
and people with low economic sta-
tus hadpoorer results in self-assess-
ment of their health.

A survey by the WHO Regional
Office for Europe conducted in
2018/2019 on the elderly and access
to health care in North Macedonia
indicated similar results to our sur-
vey. As it might be expected, the
percentage of people who perceived
their health as good or very good
decreased with age. There can be a
drastic reduction in the percentage
of people who think their health
is good or very good in higher age
groups. This percentage decreased
from 36.7% among the elderly aged
65 to 74 to 11.1% among the elderly
aged 85 and over. In this study, men
considered their health to be good
or very good unlike women.'®

To the question How satisfied are
you with the “My Appointment”
service, the analysis indicated that
two thirds of the respondents, 260
(75.6%), stated that they weresatis-
fied with the “My Appointment” ser-
vices. In terms of sex, 101 men and
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159 women in the sample were sat-
isfied with the “My Appointment”
service. A total of 84 respondents
were dissatisfied with this service.
The “My Appointment” service is
one of the most important health-
care services and has been positive-
ly accepted by the elderly due to the
possibility of completing a special-
ist examination without waiting for
toolong. The waiting time for an ap-
pointment appears to bethe main
reason for dissatisfaction with this
service. A survey conducted in Eng-
land revealed that 36.8% of adult
respondents over the age of 65 had
experienced age discrimination. De-
scriptive analysis indicates that all
socio-demographic factors, with
the exception of marital status, are
related to perceived age discrimi-
nation. Multivariate analyses have
shown that with increasing age, dis-
crimination also increases, the peak
is 70-79 years.” Inboth England and
in our country, surveys have shown
that age discrimination certainly
exists.

A characteristic feature of our study-
is the form of discrimination and
how many people recognized it. The
results obtained showed that most
often highly educated people recog-
nized discrimination and abuse by
health personnel compared topeo-
ple with lower education. Several
respondents also showed insincerity
in the answers to this topic. There
is still stigma among these genera-
tions and a small number of older
people admit age discrimination. '8

The elderly in R.N. Macedonia have
equal access to rights and services,
but the respondents pointed out
that it is necessary for the health in-
stitutions to be closer to them. The



need for institutional care comes
first, small capacities cannot meet
the expectations for care of these
people. The change in the struc-
ture of families and the influence
of the environment in which the
elderly live contributes to the spe-
cial needs and demands, loneliness
and psychological support.”®?° The
elderly due to loneliness and the
need for socializing, go to the doc-
tor more than necessary to have
some day activity and for socializa-
tion?'.

Conclusion

This study enabled us to perceive
the real picture of the needs and
way of life of the elderly in the city
of Skopje. The elderly are not suffi-
ciently informed about their rights
and services that they can use. The
elderly would like to expand the op-
portunities for social and health
benefits. The most important ob-
stacles in terms of access to ser-
vices are the lack of information
on existing services, the lack of in-
formation of citizens about their
rights, the lack of sufficient health
and propaganda materials in the
languages of the communities.

It is necessary to bring closer the al-
ready developed forms and services
for social and health protection of
the elderly in the environment in
which they live (day care centers,
help centers at home) and to have
easily accessible resources. In the
self-assessment of their health sta-
tus, most of the elderly perceived
their health condition to berela-
tively good; the analysis indicated
a higher percentage of chronic dis-
eases in women than in men. This
is primarily due to the longer life

expectancy of women as opposed to
men and because of easier expres-
sion, openness or recognition that
women suffer from a certain dis-
ease unlike men presented to the
interviewer. The elderly have been
discriminated against by health
professionals. Abuse of older adults
happens too often, but it remains
a largely hidden problem. Adult
Prejudice or “Ageism” includes the
broader meaning of gerontopho-
bia, unwarranted fear, and hatred
of the elderly. Negative stereotypes
and discriminatory attitudes to-
wards adults must change. The low
standard in the country does not
bypass the elderly who are part of
the marginalized groups in society.
Low income after retirement plays
a key role.

This study found that older people
do not want to be constantly at
home; they indicate financial diffi-
culties, and not a reduced interest
in social interaction. It is necessary
for the society to be an environ-
ment that supports and maintains
the internal capacities and func-
tional abilities of the elderly that is
certainly the key to healthy aging.
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Abstract

Endometriosis is a multifactorial disease which etiopathogenesis has not been elucidated. One
of the theories of etiopathogenesis is the inflammatory theory. Aims of the study: To develop a
practical non-invasive test for the diagnosis of endometriosis by examining some inflammatory
markers and cytokines; to compare the highly sensitive C-reactive protein (hsCRP), cytokines
(interleukin-6-1L-6 and tumor necrotizing factor alpha) and the tumor marker cancer antigen 125
(CA-125) among healthy patients and patients with endometriosis; to determine the sensitivity and
specificity of each biomarker separately in the diagnosis of endometriosis and to determine their
role in the diagnosis of endometriosis. Materials and methods: In a prospective study conducted at
the University Clinic for Gynecology and Obstetrics, Ss. Cyril and Methodius University in Skopje,
North Macedonia 138 patients were included of a reproductive age between 18-50 years (83 with
diagnosis endometriosis operated laparoscopically or with laparotomy) and a control group of 55
healthy women, in a period between 01.09.2018 to 01.05.2021. Serum levels of IL-6, TNF-a, hs-CRP
and tumor marker CA-125 were evaluated in both groups. Results: Serum levels of CA-125, IL-6
and TNF-o and hs-CRP were significantly higher in patients with endometriosis compared to the
control group. The surface under the ROC curve (AUC) for IL-6, CA-125, hs-CRP, and TNF-a has
shown that as individual markers they all have a discriminatory capacity to diagnose patients
with endometriosis. Conclusions: Results obtained in our study showed statistically significantly
higher serum concentrations of CA-125, IL-6 and TNF-a and hs-CRP in patients with endometriosis
compared to the control group of patients. However, none of these biomarkers showed a high
sensitivity for diagnosis of endometriosis. It is necessary to find a panel combination of biomarkers
with a high sensitivity of about 100% that will enable early diagnosis of endometriosis.
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NsBagok

EnpoMerpro3ata e MynTHhaKkTOpHO 3a007yBatbe, Uklja eTHOMATOreHe3a He e pasjacHeTa. EyiHa of Teopu-
1ITe 3a eTnornaTorene3ara e nHnamaropHara Teopuja. Llemm Ha ucTpakyBameTo: [[a ce pa3Bue NpakTi-
ueH HeMHBA3MBEH TECT 3 JjarHo3a Ha eHJIOMeTPH03aTa co UcTeflyBambe HaHeKou MH(IaMaTopHn Map-
Kepu U LIUTOKKHY; [Ia ce HarpaBy criopefiba Ha BucokocensutnHUOT L-peaktiset potent (hsCRP),
tutokutuTe (eTepreykut 6 -1L-6 1 Tymop-Hekporusupauku haktop anda - TNF-a) n Tymopcknot Map-
Kep cancer antigen 125 (CA-125) Kaj 3/jpaBy MaleHTKY 1 MALEHTKY CO eHIOMeTPHO3a; [Ia e YTBP/IM
CEH3UTMBHOCTA 1 CrIelM(UUHOCTA Ha CeKoj O1oMapKep MocebHO BO MijarHo3ara Ha eHIoOMeTpro3aTa i
Jla ce YTBPJIM HUBHATA YJI0ra BO JiujarHo3a Ha enjiomerpuosara. Marepujas u metozu: Bo npocrieKTiBHa
CTYTMja CTIPOBeJieHa Ha YHIBEP3UTETCKATA KIMHIKA 32 TMHEKOTIOTHja 1 aKyIlepcTBo, YHnBep3uteT ,CB.
Kupun n Metomuj“ Bo Ckorije, CeBepHa Makejonuja Oea BKTyueH| 138 MCTIMTAHUUKK Ha PEMTPOJIYKTHB-
Ha Bospact romery 18-50 romunu (83 co jarto3a eHIoMeTpro3a, OepUpaHyt o Jarmapockonmja ui
JIATapOTOMMja) M KOHTPOJTHA I'PpyTia off 55 31paBi ke, Bo mieprof o 01.09.2018 ropmua o 01.05.2021.
CepymcKuTe BpeIHOCTH Ha uHTepreyKuH 6 (IL-6), Tymop-Hekpotnsupauxu axrop anda (TNF-o), Brico-
Kocriermduuet [1-peakrrsen npotenH (hsCRP) 1 tymopckuot mapkep CA-125 Gea eBajynpaHu Bo jiBeTe
rpymu. Pesynrat: Cepymckute BpefHoctn Ha CA-125, 1L-6 1 TNF-a u hsCRP Gea curincukantHo mo-
BICOKH Kaj MAIlMeHTKUTe CO eHOMeTpro3a Bo criopesiba co oHye BO KOHTposHaTa rpyna. [loBpumHara
nog; ROC kpusara (AUC) 3a IL-6, CA-125, hs-CRP n TNF-a. nokaska fieka Kako MoefiiHeYH! MapKepu
CUTe MMAAT JIMCKPUMUHATOPEH KarlaluTeT 3a [1jarHo3a Ha NalUeHTKN CO eHIOMeTPUO3a. SaK/yuoLu:
WcnenyBarmara BO Hamiata CTy/uja TOKakaa CTATUCTUUKU CUTHU(UKAHTHO MOBUCOKY KOHIIEHTDAIIIY
Ha CA-125, IL-6 1 TNF-0, 1 hs-CRP Kaj maiueHTKITe €O eHIOMETPHO3a BO OJIHOC Ha KOHTPOJTHATA I'PyTia
naiyeHTKH. Merytoa, HUTY efieH o7l OBKe OMOMAapKepH He MOKaka BUCOKA CeH3UTUBHOCT 32 JIMjarHo3a
Ha eHzjoMerpuro3ara. [forpebHo e fia ce Hajrie manen KoMOMHaIMja Ha GroMapKep co BUCOKa CeH3UTHB-
HocT of okony 100% Kou Ke 0BO3MOKAT paHa JijarHo3a Ha eHJOMeTpro3aTa.



Introduction

Endometriosis is a disease charac-
terized by the presence of endome-
trial glands and endometrial stroma
outside the uterine cavity. This tis-
sue responds to reproductive hor-
mones and this results in the for-
mation of endometrial cysts in the
ovaries and endometrial foci along
the peritoneum, intestines, and oth-
er sites in the abdominal cavity.

The clinical picture of these pa-
tients includes: chronic pelvic pain,
dysmenorrhea, dyspareunia, men-
strual disorders, infertility, but the
disease can be asymptomatic and
can be detected as a random finding
by laparoscopy or laparotomy. It is
found in 6-10% of women in the re-
productive period and in 30-50% of
patients with infertility’. Ultrasound
and magnetic resonance imaging?
can help diagnose this disease. To-
day the gold standard for the diagno-
sis of endometriosis is laparoscopy,
which allows visualization of endo-
metrial foci as well as their biopsy
for histopathological confirmation
of the diagnosis®.

At the same time, laparoscopy as
well as laparotomy make it possible
to determine the stage of the disease
according to the revised classifica-
tion of endometriosis by the Ameri-
can Society for Reproductive Medi-
cine - rASRM*“. Because laparoscopy
as well as laparotomy are risky and
expensive methods, several blood
markers are being investigated for
non-invasive diagnosis of endome-
triosis that would allow early diag-
nosis of this disease.

Despite a long history of clinical ex-
perience and experimental research,
the pathogenesis of endometriosis

has not yet been accurately estab-
lished.

There are several theories, such
as: implantation theory as a con-
sequence of retrograde menstrua-
tion, theory of complete metaplasia,
genetic theory, immune theory, in-
flammation theory and others>®.

According to inflammatory theory,
the peritoneal environment in pa-
tients with endometriosis may be
involved in the pathogenesis of the
disease’. Peritoneal fluid in patients
with endometriosis is thought to be
filled with activated macrophages
that secrete a range of local prod-
ucts such as growth factors and cyto-
kines, and therefore endometriosis
is considered a chronic inflamma-
tory disease. Chronic inflammation
is accompanied by fibrous tissue
formation and local peritoneal ad-
hesions, angiogenesis, and prolif-
eration. The inflammatory process
in endometriosis causes pelvic pain
and infertility 8.

There are many studies suggesting
elevated levels of activated macro-
phages and several cytokines in the
peritoneal fluid in patients with en-
dometriosis, such as: interleukin-6
(IL-6), interleukin 18, interleukin-8
(IL-8), tumor necrotizing factor o
(TNF-a), vascular endothelial growth
factor (VEGF), macrophage migra-
tion inhibitory factor (MIF), and oth-
ers 9, 10, ll.

Elevated values of several inflam-
matory biomarkers have also been
found in the serum of patients with
endometriosis: C-reactive protein
(CRP), interleukins (interleukin-4,
interleukin-6, interleukin-8, TNF-a)
and others 2.

IL-6 is thought to play a major role
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in the growth and survival of ecto-
pic endometrial tissue. Interleu-
kin-6 regulates inflammation and
the immune response by modulat-
ing the secretion of other cytokines,
promoting T-cell activation, B-cell
differentiation, and inhibiting the
growth of other cell lines.Interleu-
kin-6 (IL-6) is a cytokine that is a
mediator of the immune system and
has a number of biological actions.
It is also known as B-cell stimulat-
ing factor.

TNF-a is secreted by activated mac-
rophages and has inflammatory, cy-
totoxic and angiogenic effects. TNF-a
stimulates the expression of matrix
metalloproteinase from endome-
trial tissue involved in endometrial
invasion and remodeling.

Serum cancer antigen (CA-125) is a
surface cellular antigen with ele-
vated serum values in most patients
with endometriosis and therefore
this tumor marker is recommend-
ed in the screening of this disease
1314 Several studies have combined
studies of serum concentrations of
CA-125, CA 19-9, and CA 15-3, but
the diagnostic value of these tumor
markers in endometriosis is still in-
consistent .

C-reactive protein (CRP) is a protein
of the acute inflammatory phase
and is widely used in clinical prac-
tice as a marker of inflammation.
Some studies have found higher CRP
and hs-CRP values in patients with
endometriosis, especially in stages
3 and 4 of the disease, but without
a significant difference between pa-
tients with endometriosis and pa-
tients without endometriosis’®. On
the other hand, in a study by Ler-
mann J. et al. hs-CRP values were
significantly lower than CRP values
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in women without endometriosis
and therefore hs-CRP could serve as
a marker for the absence of endome-
triosis V.

Objectives of the study were to de-
termine the role of serum markers
of inflammation (hs-CRP), cytokines
(IL-6, TNF-a) and tumor marker CA-
125 in the diagnosis of endometrio-
sis, to determine the sensitivity and
specificity of each biomarker sepa-
rately in the diagnosis of endometri-
osis. Based on the results obtained,
to determine which biomarkers can
be used in the early diagnosis of en-
dometriosis.

Materials and methods

In a prospective study conducted
at the University Clinic for Gyne-
cology and Obstetrics, Ss. Cyril and
Methodius University in Skopije,
North Macedonia 148 women were
included of a reproductive age be-
tween 18-50 years. Of these, 93 were
diagnosed with endometriosis and
were hospitalized at the Clinic for
surgical treatment (laparoscopy or
laparotomy) and 55 patients were
in the control group. In 83 patients
the diagnosis of endometriosis was
confirmed histopathologically post-
operatively and they were included
in the examination.

Ten patients whose diagnosis of en-
dometriosis was not confirmed post-
operatively were excluded from the
study. The intraoperative stage of
endometriosis was determined ac-
cording to a revised classification
ofthe American Society for Repro-
ductive Medicine (rASRM). The con-
trol group consisted of 55 healthy
women in the reproductive period
in whom the presence of endometri-



osis or some other form of inflam-
mation was excluded.

The study was performed in the pe-
riod from 01.09.2018 to 01.05.2021
and was approved by the Human Re-
search Ethics Committee of the Fac-
ulty of Medicine in Skopje.

Exclusion criteria were: malignancy,
menopause, pelvic inflammatory
disease, previous anti-inflammatory
therapy for a period shorter than 6
months before the start of the study.

After receiving an informed consent
forparticipation in the study, a de-
tailed history was taken from each
woman who voluntarily participated
in the study. A preoperative echo-
sonographic evaluation was then
performed. After appropriate preop-
erative preparation, patients were
operated on by laparoscopy or lapa-
rotomy in the proliferative phase of
the menstrual cycle. Intraoperative
stage of the disease was determined
according to the rASRM classifica-
tion. Venous blood (5 ml) was taken
from each patient preoperatively in
the proliferative phase of the men-
strual cycle. Blood samples were left
at room temperature for 60 minutes
to coagulate. The sample was then
centrifuged for 10 min at 3000 rpm.
Serum concentrations of interleu-
kin-6 (IL-6), tumor necrotizing fac-
tor alpha (TNF-a), highly specific C-
reactive protein (hs-CRP) and tumor
marker CA-125were determined in
the Clinical Biochemical Laboratory
of the University Clinic for Gynecol-
ogy and Obstetrics in Skopje.

Method for determination of inter-
leukin-6 (IL-6) concentration

Serum IL-6 concentration was quan-
tified by the immunometric assay

(Immulite 2000 HP, Diagnostic Prod-
ucts Corp). Analytical sensitivity of
the test is 2 pg / ml with a measur-
ing range up to 1000 pg / ml. Refer-
ence values for IL-6 <5.9 pg / ml.

Method for determination of tumor
necrotizing factor o (TNF-0) concen-
tration

TNF-a concentrations were quanti-
fied by the immunometric method
(Immulite 1000, Diagnostic Products
Corp.). TNF-a is a solid phase, chemi-
luminescence immunometric essay.
The test shows an analytical sensi-
tivity of 1.7 pg / ml with a measuring
range up to 1000 pg / ml. Reference
value for TNF-a <8.1 pg / ml.

Method for determination the con-
centration of highly sensitive CRP
(hs-CRP)

The serum concentration of hs-CRP
in patients was determined by the
immunoturbidimetric method at
522 nm, on a biochemical analyzer
Cobas Integra 400 plus, Roshe Diag-
nostic, Germany. Human CRP agglu-
tinates with latex particles coated
with monoclonal anti-CRP antibod-
ies. The precipitate is determined
turbidimetrically 552 nm with a
measurement range of 0.1-20mg / L
(0.952-190 nmol / L). The lowest level
of detection is 0.1mg / L. (0.952 nmol
/ L). Reference values for hs-CRP
<5mg / ml.

Method for determination of CA-125
concentration

Serum CA-125 tumor marker con-
centration was quantified by the im-
munometric assay (Immulite 2000
HP, Diagnostic Products Corp). It is
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a sequential, two-sided, solid-phase,
enzymatic chemiluminescence es-
say. Analytical sensitivity of the test
is 2 pg / ml with a measuring range
up to 1000 pg / ml. Reference value
for CA-125 <35mlIU / ml.

Statistical analysis

The statistical analysis of the data
was performed with the statistical
program SPSS 23.0. The Kolmogorov-
Smirnov test was used to test the
normality of data distribution. The
statistical characteristics of the
categorical variables are presented
by absolute and relative numbers,
while the quantitative variables are
presented by average, standard devi-
ation, minimum and maximum val-
ues, median value and interquartile
range.

The statistical significance of the
intergroup differences was tested
with the Chi-square test and the
Mann-Whitney test.

Logistic regression analysis was
used to determine the independent
predictors of endometriosis.

Sensitivity, specificity, positive and
negative predictive value were cal-
culated for each marker. Because

Table 1. Patients from both age groups

the study was designed as a case-
control study, predictive values
were calculated by Bayesian approx-
imation, assuming an endometriosis
prevalence of 10%.

ROC analysis by constructing a ROC
curve was used to determine the
discriminant ability of IL-6, hs-CRP,
TNF-alfa, and CA-125 as tests for the
diagnosis of endometriosis.

A ROC curve was constructed for all
of these tests, as a graphical repre-
sentation of the sensitivity and spec-
ificity of each possible test result.

Statistical significance was defined
at the level of p <0.05.

Results

A total of 138 patients of a reproduc-
tive age from the University Clinic
for Gynecology and Obstetrics were
included in the study, of which 83
patients with endometriosis (IG) and
55 patients without endometriosis
(control group - CG). Both groups
were homogeneous in terms of age
of patients (p = 0.56); the mean age
was 33.4 + 6.4 and 32.8+ 5.5 years,
respectively in the study and control
groups( Table 1).

; i roups
Variable Variable calcu sTotp p-level
lated CG IG
mean +SD 32.8 £5.5 334+ 64
Age : t=0.58 p=0.56 ns
min - max 22 -45 22-54

IG-investigated group with endometriosis

t - (Student’s t-test)
CG - control group
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Table 2. Comparison of investigated biomarkers (IL-6, CA-125, hs-CRP and TNF-a) between

CGandIG
Calculated groups
parameter G G p-level
IL-6
min - max 25-183 2-367 7=2.84
median (IQR) 4.98(3.99 -5.9) 6.97(3.99 - 13.2) *p=0.0045 sig
IL-6
min - max 1.2-295 2.53-3844 7=8.12
median (IQR) 74(5.2-10.7) 276(16.3 - 64.5) ***p=0.000000 sig
IL-6
min - max 0.2-235 0.2-243 7=341
median (IQR) 1.1(0.5-3.3) 2.7(1.0-9.2) ***p=0.00064 sig
IL-6
min - max 4-257 4-238 7=3.89
median (IQR) 5.3(4.6 - 6.25) 6.34(5.2 - 9.64) *p=0.0001 sig

IG- investigated group

Z (Mann-Whitney test)

CG- control group *p<0.05 **p<0.01 **p<0.0001
The results presented in Table 2 show that patients with endometriosis had higher val-
ues for all 4 analyzed biomarkers compared to patients from CG.

Significantly higher median serum
IL-6 values were confirmed for p =
0.0045 in the endometriosis group
compared to CG (6.97 vs. 4.98) (Fig-
ure 1).

Median serum concentrations of the
tumor marker CA-125 were signifi-
cantly higher in the endometriosis
group compared toCG (27.6 vs. 7.4, p
<0.0001). These results are shown in
Figure 2.

The biomarker of inflammation, hs-
CRP, showed significantly higher se-
rum concentrations in patients with
endometriosis versus the control
group (2.7 vs. 1.1, p = 0.00064) (Fig-
ure 3). Significantly higher serum
concentrations of TNF-o were mea-
sured for p = 0.0001 in the group of
patients with endometriosis com-
pared to CG patients (6.34 vs. 5.3)
(Figure 4).
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Variable: IL-6 Variable: Ca-125
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Fig 1. Distribution of IL-6 (CG vs.IG), Fig. 2 Distribution of CA-125 (CG vs. IG)
Variable: hs-CRP Variable: TNF- a
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Fig 3. Distribution of hs-CRP (CG vs. IG),

Table 3 presents the results of the
univariate and multivariate logis-
tic regression analysis showing the
variables associated with endome-
triosis. The variables that proved to
be significant by univariate analysis
(IL-6, CA-125, hs-CRP and TNF-a) were
included in a multivariate analysis
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Fig. 4 Distribution of TNF-a (CG vs. |IG)

model, which determined serum CA-
125 as a marker significantly associ-
ated with endometriosis. Increasing
serum concentrations of CA-125 by
1mIU / ml increased the chance of
endometriosis by 19.7% (OR = 1.197,
95% CI 1.108-1.294).



Table 3. Univariate and multivariate analysis of the examined biomarkers (IL-6, CA-125, hs-CRP

and TNF-o)

Univariate analysis Multivariate analysis
95% CI for Exp 95% CI for Exp

(B) (B)

D Exp (B) Lower | Upper D Exp (B) Lower | Upper
age 0.557 | 1017 | 0961 | 1077

IL6 0011 | 1117 | 1025 | 1.218 0.714 1.031 | 0875 1.215
CA125 | 0.000 | 1220 | 1132 | 1314 | 0.000 | 1.197 1108 | 1.294
CRP 0.019 | 1093 | 1015 | 1177 0617 | 1030 | 0917 1.157
TNFalfa | 0.023 | 1161 | 1.021 | 1320 | 0.119 1105 | 0975 | 1.252

Elevated serum IL-6 levels were sig-
nificantly more frequently reported
in patients with endometriosis com-
pared to CG (56.6% vs. 23.6%, p =
0.00013). Table 4 shows the diagnostic
performance of IL-6 as a predictor of

endometriosis. IL-6 had a sensitivity
of 56.63% and a specificity of 76.36%
in discrimination between patients
with endometriosis and the control
group at cut-off values of 5.9 pg / ml.

Table 4. Contingencytable of the diagnostic performance of IL-6 as a predictor of endometriosis

L6 IG-with endometri- cG Total
0sis
>5.9 47 (56.63%) 13 (23.64%) 60
<59 36 (43.37%) 42 (76.36%) 78
total 83 55 138
Chi-square = 14.65 **p=0.00013
sensitivity 56.63%
specificity 76.36%
positive predictive L.02%
value e
negative predictive 94.06%
value R
*+p<0.0001
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There were no patients in the CG with
elevated serum CA-125 concentrations,
while in the endometriosis group
37.35% of patients had elevated CA-125.
The intergroup comparison in the fre-
quency of elevated serum CA-125 was

statistically significant (p <0.0001).

Table 5 shows the diagnostic perfor-
mance of CA-125 as a predictor of en-
dometriosis at a cut-off value of 35
mlIU / ml.

Table 5. Diagnostic performance of CA-125 as a predictor of endometriosis

CA-125 IG CG Total
>35 31(37.35%) 0 31
<35 52(62.65%) 55(100%) 107
total 83 55 138
Chi-square = 26.65 ***p<0.0001
sensitivity 37.35%
specificity 100%
positive predictive 100%
value
negative predictive 03.49%
value ‘

Table 5 shows that CA-125 had a sensi-
tivity of 37.35% and a specificity of 100%
in the diagnosis of endometriosis.

For p = 0.011, a statistically signifi-
cant difference in the frequency of
increased hs-CRP in the serum be-
tween the two groups was confirmed.
Values were increased in 38.55% and
18.2% of patients, respectively in the

endometriosis and control groups.

Table 6 illustrates the diagnostic
performance of hs-CRP as a predic-
tor of endometriosis. Hs-CRP had
a sensitivity of 38.55% and a speci-
ficity of 81.82% in the diagnosis of
endometriosis, at a cut-off value of
5mg / ml.

Table 6. Diagnostic performance of CA-125 as a predictor of endometriosis

hs-CRP IG CG Total
>5 32(38.55%) 10(18.18%) 42
<5 51(61.45%) 45(81.82%) 96
total 83 55 138
Chi-square = 6.48 *p=0.011 sig
Chi-square = 6.48 o
920011 sig 3155%
sensitivity 38.55%
specificity 81.82%
positive predictive 19.07%
value '
negative predictive 92.30%
value
*p<0.05
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The TNF-a biomarker was elevated in
the serum of 30.1% of patients with
endometriosis, and in 9.1% of CG pa-
tients, with a significant difference of
p = 0.0034.

Table 7 shows the diagnostic perfor-
mance of TNF-o as a predictor of en-
dometriosis. TNF-o had a sensitivity
of 30.12% and a specificity of 90.91%
in the diagnosis of endometriosis at a
cut-off value of 8.1pg / ml.

Table 7. Contingencytable of the diagnostic performance of IL-6 as a predictor of endometriosis

TNF-a IG CG Total
>8.1 25(30.12%) 5(9.09%) 30
<81 58(69.88%) 50(90.91%) 108
total 83 55 138
Chi-square = 8.59 **p=0.0034
sensitivity 30.12%
specificity 90.91%
positive predictive 26.91%
value
negative predictive 9215
value
*p<0.01
ROC analysis of the area under the Discussion

curves was performed to determine
the discriminant ability of IL-6, Ca-
125, hs-CRP, and TNF-alfa as tests
for the diagnosis of endometriosis.
A ROC curve was constructed for all
of these tests.

The results showed that based on
the size of the area under the ROC
curve (AUC), IL-6, CA-125, hs-CRP
and TNF-alpha were tests with a sat-
isfactory ability to distinguish pa-
tients with endometriosis from the
control group: IL-6 (AUC = 0.665),
CA-125 (AUC = 0.687), hs-CRP (AUC =
0.602), TNF-alpha (AUC = 0.605).

In patients with severe endome-
triosis, the clinical picture is domi-
nated by pelvic pain, dysmenorrhea,
infertility, and ultrasound evalua-
tion indicating the presence of en-
dometriotic cysts in the ovaries. In
these patients, gynecologists will
advise laparoscopic extirpation of
the endometriomas and endometri-
otic lesions, so that the diagnosis of
endometriosis will be made quickly.
However, a large percentage of pa-
tients with mild endometriosis can
be asymptomatic. Early diagnosis
is important for them, which will
allow them to start therapy for en-
dometriosis immediately, before
severe irreversible damage to the

67



female genitals occurs. The use of
non-invasive biomarkers would al-
low early suspicion of endometrio-
sis and early therapy and invasive
procedures such as laparoscopy
would be avoided.

In our study we found elevated val-
ues of markers of inflammation (hs-
CRP), cytokines (IL-6, TNF-o) and
tumor marker CA-125 in the inves-
tigated group of patients with endo-
metriosis compared to the control
group of healthy patients, which
corresponded to the results ob-
tained in the studies of Irungu S. et
al., and May KE et al. ', None of the
patients operated for endometriosis
in our study had an infection of the
operative wound postoperatively,
and the blood for analysis was taken
preoperatively, so that the surgical
treatment had no effect on the re-
sults of the study.

In the group of patients with endo-
metriosis, we found elevated values
of IL-6 compared to the levels in
the control group of patients (6.97
vs. 4.98, p = 0.0045). Similar results
were presented by Kashanian M. et
al., who in their study found higher
CA-125 and IL-6 values in patients
with endometriosis than in the con-
trol group of patients, but AUC (CA-
125) and AUC (IL -6) did not show sig-
nificant difference and diagnostic
value ofthese tests in the diagnosis
of endometriosis?°.

Recent studies have shown that
there is a correlation between CA-
125 values and the stage of endo-
metriosis. In the study of Tian Z. et
al., the sensitivity of this biomarker
was found to be 63.1% in stage 3 and
4 endometriosisversus 24.8% for
the first and second stage endome-
triosis?’. The CA-125 tumor marker
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values had diagnostic value in di-
agnosing advanced stages of endo-
metriosis as well as in monitoring
the treatment of these patients in
thestudy of Wu MH et al.?? and inthe
study of Maiorana A. et al.?.

In the study of Stitct H. K et al. sig-
nificantly elevated values of the
tumor marker CA-125 were found
in patients in all stages of endome-
triosis in comparisonto the control
group of patients, as well as in pa-
tients with stages 3 and 4 of the dis-
ease compared to the control group
of patients (p<0.05). CA-125 had a
sensitivity of 70% and a specificity
of 79% in discrimination between
patients with stage 3 and 4 endome-
triosis in comparison to the control
group of patients, at a cut-off value
of 21.7U / ml 24,

In our study, in CG there were no pa-
tients with elevated serum CA-125
concentrations. In the group of pa-
tients with endometriosis, 37.35% of
patients had elevated CA-125 values.
Based on the area under the CA-125
curve (AUC) in the diagnosis of en-
dometriosis, at a cut-off value of 35
mlIU / ml, the sensitivity was 37.35%
and the specificity 100%. Similar
results were obtained in a study by
Bilibioet al., who found higher sen-
sitivity and specificity of CA-125 in
the diagnosis of advanced (third and
fourth stage) endometriosis .

In our study patients with endome-
triosis were not divided into groups
according to the stage of the dis-
ease, so the sensitivity and specific-
ity of CA-125 in the diagnosis of en-
dometriosis were lower.

IL-6 is a pleotropic cytokine pro-
duced by a range of cell types such
as monocytes, lymphocytes, fibro-
blasts, endothelial cells, and kerati-



nocytes. IL-6 is also produced in the
eutopic and ectopic endometrium.
IL-6 is a mediator in the active phase
of inflammation and angiogenesis.

Bedaiwy et al. in their study found
that serum IL-6 levels could be used
to discriminate patients with and
without endometriosis. They found
a sensitivity of 90% and a specific-
ity of 67% for IL-6 in the diagnosis of
endometriosis, at a cut-off value of
2 pg / ml 26. In our study we found
significantly elevated IL-6 values in
patients with endometriosis com-
pared to the levels in the control
group (56.6% vs. 23.6%, p = 0.00013).

For IL-6 we found a sensitivity of
56.63% and a specificity of 76.36% in
the prediction of endometriosis, at
a cut-off value of 5.9 pg / ml. Accord-
ing to these results, IL-6 showed the
highest sensitivity and specificity of
all other inflammatory markers and
cytokines in the diagnosis of endo-
metriosis.

Hs-CRP is a marker of inflamma-
tory response and can be used as
a non-invasive biomarker of endo-
metriosis. In our study, the hs-CRP
biomarker presented significantly
different serum concentrations in
patients of both groups. Hs-CRP
presented elevated serum values in
38.55% of patients with endometrio-
sis versus 18.2% of patients without
endometriosis. At cut-off values of 5
mg / ml, the sensitivity of hs-CRP in
the diagnosis of endometriosis was
38.55%, and the specificity 81.82%

In their study, Abrao et al. reported
elevated hs-CRP levels in patients
with severe endometriosis (stage 3
and 4) 7.

Endometriosis patients and CG pa-
tients in our study differed signifi-

cantly in their serum TNF-a values,
with significantly higher median
serum TNF-a concentrations in the
endometriosis group compared to
CG patients (6.34 vs. 5.3, p =0.001).

The TNF-a biomarker was elevated
in the serum of 30.12% of patients
with endometriosis and in 9.09% of
patients with CG, with a significant
difference between IG versus CG (p =
0.0034). TNF-a as a single marker is
useful in distinguishing patients with
endometriosis from healthy patients
(AUC = 0.605), with a sensitivity of
30.12% and a specificity of 90.91%, at
a cut-off value of 8.1 pg / ml.

In the study of Furucu FN. et al. from
2020, the authors observed the ex-
pression of TNF-a and IL-6 in normal
and endometrial tissue using the im-
munohistochemical method. They
found increased immunoreactivity
of TNF-a and IL-6 in the endometrial
tissue of the examined patients com-
pared to healthy patients and stated
that these two biomarkers play an
important role in the pathogenesis
of endometriosis 2.

Conclusions

In this study, the use of several bio-
markers in the diagnosis of endo-
metriosis (CA-125, IL-6, hs-CRP and
TNF-a) was evaluated. The results
showed statistically significantly
higher concentrations of CA-125,
IL-6 and TNF-a and hs-CRP in pa-
tients with endometriosis compared
to the concentrations in the control
group of patients. The results of our
study showed that none of these
biomarkers individually has high
sensitivity and specificity for the di-
agnosis of endometriosis.

The limitation of our study is the
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smaller number of patients exam-
ined compared to other studies. It
is necessary to find a panel combi-
nation of biomarkers with a high
sensitivity of about 100% that will
enable early diagnosis of endome-
triosis. Also, this combination of
biomarkers will allow patients with
infertility and pelvic pain to be sin-
gled out as patients at high risk for
endometriosis who will undergo
laparoscopy with excision of the en-
dometrial foci.

Aknowledgment: This paper is part
of the project entitled: “Correlation
of inflammatory cytokines and tu-
mor markers in patients with endo-
metriosis” supported by the Faculty
of Medicine in Skopje.
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KNUHUYKN UCTPAXYBAHA

Abstract

Secondary Sjogren’s syndrome (sSS) is a connective tissue disease characterized by xeropthalmia
and xerostomia, associated with another autoimmune disease. The prevalence of sSS in patients
with rheumatoid arthritis (RA) is different in different countries, but is assumed at 10% of all RA
patients and 20% of these have sub-clinical manifestations. This is a large subpopulation of patients
with RA, especially taking into account that the clinical implications of their coexistence are not
well explored. Aims: To analyze the effects of sSS on RA, the association between this syndrome
and disease activity and disease evolution, presence of serological and immunological markers,
disease duration and quality of life in patients with RA. Material and methods: We examined 42
patients, at the age of 18 to 70 years, diagnosed according to the criteria for classification and
diagnosis by EULAR (2010). Twenty patients were diagnosed with RA and sSS, and 22 patients with
RA without sSS. The groups were comparable regarding age, sex and disease duration. We analyzed
the incidence of sSS, association with age, sex, demographic data, disease duration, extraarticular
manifestations, and serologic tests (positive RF, anti-CCP) were also made. Disease activity was
assessed by disease activity score (DAS28) and quality of life by the health assessment questionnaire-
disability index (HAQ-DI). The number of tender and swollen joints was assessed, as well as pain
level by using the visual analogue scale (VAS), sedimentation rate (ESR), CRP, and immunological
tests (SSA, SSB, antidsDNA, ANA, antiUIsnRNP) were also made. Results: In the analyzed patients
there was no statistically significant difference in ESR, CRP, DAS28, HAQ-DI, seropositivity of RF and
anti-CCP and the presence of antidsDNA, ANA or antiUlsnRNP and disease duration. Patients in the
RA group had more tender, swollen joints and VAS. There was a statistically significant difference
in SSA and SSB levels. There was no significant difference in the treatment of patients from both
groups. Conclusion: There was no statistically significant difference in the level of disease activity
and quality of life in patients with RA compared to sSS group.
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N3Bagok

CexynmapHuot Cjerperos cunzipoM (cCC) mpeTcTaByBa 3a00/yBarbe Ha CBP3HOTO TKUBO KOe Ce KapaKTe-
PU3Kpa ITIABHO €O T0jaBa Ha KeepodhTaMuja 1 KCepocToMHja, BO CKIIOM Ha JIPYTi aBTOMMYHH 3a0071y-
Bama. [IpeBanetimjara Ha cCC Kaj maleHTH co peBMaTovieH apTputic (PA) e pasinuHa BO PasInuHi
TIPKaBH, HO ce MPeTIocTaByBa Jieka u3HecyBa okony 10% off cute natpenTu co PA, ipu wro okony 20%
01 OBHE MIMAaT CYMKIMHIIKY MaHu(ecTarin. OBa MpeTcTaByBa rofieMa Cymiony/ialyja Ha MalueHTy co
PA, Npu 1IT0 KTMHUYKUTE UMITTMKAIMY Ha KOET3KMCTUPALETO Ha JIBETe DOJIECTH CEYIITe ce HeJIOBOJHO
ucrmrany. [lemm: Jla ce anammsupaar ecbekrute Ha miojaBata Ha cCC Bp3 bormecTa, OHOCHO MOBp3a-
HOCTA Ha OBOj CHHJIPOM CO aKTMBHOCTA UM €BOJITMBHOCTA Ha OOJIECTa, MPUCYCTBOTO HA CEPOIIOUIKY 1
MIMYHOJTOITKA MapKepH, BPeMeTpaemeTo Ha 00ecTa 1 KBAJUTETOT Ha JKMBOTOT Kaj MaleHTH co PA.
Marepujan u metozu: bea ucrivranu 42 matueHTd Ha Bospact ofi 18 110 70 rofiMHu, IvjarHoCTULIMPaHNA
criopen kputepuymute Ha EULAR (2010). [[Baecet maruenty 6ea co PA u cCC u 22 matmenTu co PA 6e3
npuzpysken cCC. Tpymute bea co CTMYHM KapaKTepPUCTUKY BO OJIHOC Ha 1071, BO3PACT U BPeMeTpaekbe Ha
bonecta. bea anam3upany: mojaata Ha cCC 1 Hej3uHATa 3aBUCHOCT Of] BO3PACTA 1 TIOJIOT Ha TIAl[ieH-
TIATE, JIeMorpad)CKuUTe MOJIATOLM, TPAEETO Ha O0JTeCTa, MPUCYCTBOTO Ha BOH3MIOOHN MaHU(ecTaly, a
Oea HarpaBeHH 11 ceponoliku TecToBy (mosutuBHKOT RE, anti-CCP). AktuBHOCTa Ha Oorecta Oelie aHa-
JM3MpPaHa MPeKy MH/EKCOT Ha akTMBHOCT Ha bostect - DAS28 (Disease Activity Score 28), a KBanuteToT
Ha kuBoT Ha natmenTute npeky HAQ-DI (Health Assessment Questionnaire - Disability Index). beme
aHa/M3KpaH OPojoT Ha OOJTHY 1 OTeueHN 3r1000BH, VAS (BI3ye/iHa aHaIorHa CKasla Ha 00JTKa), CelMeH-
tatpja Ha epurport (ESR), CRP, a 6ea HaripaBern n umyHonomku Tectou (SSA, SSB antidsDNA, ANA,
antiUIsnRNP) 1 o motpeba Apyrii MIMYHONOLIKM M CEPONIOLIKM TecToBw). Pesynrati: Kaj ncraranure
TALMEeHTY HeMalle CTaTUCTHUKKM curindukanTHa pasmka Bo ESR, CRP, DAS28, HAQ-DI, ceporiosutis-
Hoct KoH RF wm anti-CCP, kako 1 rpricyctBoto Ha antidsDNA, ANA wm antiUIsnRNP, Kako 1 Tpaetse
Ha 6onecra. [latmenture Bo PA rpynara 6ea Bo rorosiem 6poj, co moBeKe oTeyeHn 3r71000B1 1 MOBUCOKa
VAS. TlocToellie CTATUCTHUKM CHTHAMUKAHTHA PA3/MKa BO MO3MTHBHOCTA Ha SSA 1 SSB aHTHTe/aTa BO
IBeTe rpymnu. Hemaiie pasika Bo JIeKyBameTo Ha MalMeHTyTe BO fiBeTe rpymi. 3akaydok: He mocrou
CTATUCTUUKY CUTHU(UKAHTHA PA3/IMKA BO HUBOTO Ha AKTMBHOCT Ha 60JieCTa 1 KBAJIMTETOT Ha JKUBOT HA
natpenTute co PA Bo criopesiba co onve co cCC.



Introduction

Sjogren’s syndrome (SS) is a chronic
autoimmune disease which afflicts
mainly the exocrine glands and is
characterized by keratoconjunctivi-
tis sicca and xerostomia'. The begin-
ning of the disease is generally slow
and patients at this time usually
complain of generalized myalgia,
arthralgia and fatigue.

Sjogren’s syndrome is considered
secondary when it is present in as-
sociation with another autoimmune
disease, even when SS was present
before the “primary” disease. Lasa-
rus et al. followed 114 patients with
primary SS in a period of 10 years
and showed that 13 of them had de-
veloped another autoimmune dis-
ease, which pointed out to a more
generalized dysfunction of the im-
mune system?.

Secondary Sjogren’s syndrome (sSS)
is considered an extraarticular
manifestation of rheumatoid ar-
thritis (RA)'. The exact prevalence
of sSS in patients with RA varies sig-
nificantly, depending on the defini-
tion of sSS, duration of RA and the
geographic region. The cumulative
prevalence of sSS in patients with
RA is 17% and 25% for duration of
RA of 10 and 30 years correspond-
ingly®. Another study from the UK
confirms the association of sSS and
RA according to disease duration?,
but a study from Norway doesn’t
show this®>. This Norwegian study
shows that the minimal prevalence
of sSS in patients with RA is 7% and
that there is no association between
sSS and disease activity in RA. The
same authors point out that there
is a significant association between
lower salivary production and dis-
ease activity in RA patients®. A study

from Austria shows sSS prevalence
of 22% in RA patients®.

The relevance of sSS in patients
with RA is clearly illustrated in the
doubling of the risk of non-Hodg-
kin’s lymphoma compared to pa-
tients with RA without sSS 7. Some
reports show increased mortality in
patients with sSS82.

The presence of sSS may point to
a shorter life span in patients with
RA and possibly higher disease ac-
tivity. According to this, sicca symp-
toms should not be considered as ir-
relevant. It is important to explore
whether sSS influences disease ac-
tivity and the approach to treat-
ment in patients with RA in every-
day clinical practice.

The aims of our study were to exam-
ine the association of RA and SS in
regard to disease activity, function-
al ability and quality of life, extraar-
ticular manifestations, as well as
possible correlation with serologic
markers such as RF and anti-CCP
and autoantibodies such as SSA,
SSB, ANA, antidsDNA, antiUlsnRNP.
This should help us recommend a
more optimal model for treatment
and follow-up of patients with RA
and sSS.

Materials and methods

This study was conducted at the
University Clinic for Rheumatology
in Skopje, North Macedonia. All pa-
tients were recruited and followed
at this Clinic. We examined 42 pa-
tients, aged 18 to 70 years, who were
previously diagnosed with RA and
sSS, coming to the Clinic for a follow-
up visit. All patients were informed
about the goals of the study, and
they could ask relevant questions.
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After signing the informed consent,
all the necessary procedures in the
study were started.

Patients were divided into two
groups, patients with RA and pa-
tients with RA and sSS. All patients
were diagnosed according to the EU-
LAR criteria for classification and
diagnosis of RA and SS. The groups
were comparable according to size,
age and sex distribution.

Patients with other autoimmune
diseases such as but not limited to
systemic lupus, sarcoidosis, anky-
losing spondylitis, Lyme disease etc.
were excluded from the study. Simi-
larly, patients with severe infec-
tions, history of irradiation of the
neck or head, history of lymphoma
or other malignant disease, or regu-
lar use of anticholinergics were ex-

cluded.

The analysis of RF and CRP were
done on a biochemical analysis ma-
chine (BioSystems A15). Levels of an-
ti-CCP and antiUlsnRNP were deter-
mined by ELISA (Elisis Duo Human),
while antidsDNA, SSA and SSB were
done on Mindray MR-96A ELISA. The
antinuclear antibodies (ANA) were
analyzed by using immunofluores-
cence, on an Olympus CX31 micro-
scope, by the same doctor certified
for the use of this method.

After collecting data, disease ac-
tivity was calculated by the use of
DAS28-ESR scale. Quality of life was
assessed with the HAQ-DI question-
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naire. The average pain level was
assessed by the patient marking the
VAS scale incorporated in the HAQ-
DI questionnaire. Disease activity
and quality of life was compared be-
tween both groups.

All data was collected in digital ta-
bles and SPSS v19.1 was used for sta-
tistical analysis. Comparation be-
tween groups was done by Student’s
t-test and Chi-square tests. Correla-
tion analysis was done by Pearson’s
analysis. P values <0.05 were con-
sidered statistically significant.

Results

We examined 42 patients, aged 18
to 70 years, with an average age of
61.22 years. Twenty-eight (66.67%)
were women and 14 (13.33%) were
men. The average disease duration
of RA was 10.34 years and 34 pa-
tients (80.95%) had positive RF.

As shown in Table 1, there was no
statistically significant difference in
demographic, clinical and serologic
characteristics between the groups.
There was a statistically significant
difference in levels of SSA and SSB,
and ANA Hep2 positivity (which cor-
relates to SSA and SSB levels), which
was expected. These antibodies are
specific for patients diagnosed with
Sjogren’s syndrome. There was no
significant difference in the levels
of antidsDNA and antiUlsnRNP.



Table 1. Demographic, clinical, serologic and immunologic data

Patients with RA | Patients with RA (SD) P value
and sSS (SD) (n=22)
n=20
Duration of RA 1045 (9.98) 1023 (10.11) NS
Age 6212 (1243) 60.33(13.19) NS
ESR (mm/1 hour) 14.82(8.18) 20.21(14.48) NS
CRP (mg/) 142 (5.99) 174 (789) NS
Number of tender joints 0.89 (3.11) 0.32(0.97) NS
Number of swollen joints 2.33(345) 1.31(2.75) NS
VAS (pain level inmm) 38.98 (27.34) 28.79(22.91) NS
DAS28-ESR 269(0.97) 312(1.19) NS
Anti-CCP (U/ml) 12733 (160.)) 138.21(141.13) NS
RF IgG (U/ml) 53.90 (44.2) 133.74(220.12) NS
Anti-dsDNA (U/m) 5618 (58.55) 7234 (10245) NS
SSA (U/ml) 10244 (29.19) 28.15 (34.1) <0.05
SSB (U/ml) 88.23(20.73) 26.67(12.29) <0.05
antiUlsnRNP (U/ml) 26.12(75.76) 2847(56.22) NS
ANA Hep2 positivity 13 <0.05
HAQ-DI 0.89(1.23) 0.94 (146) NS

The value of RF IgG was higher in
patients but without statistical sig-
nificance. The number of tender
and swollen joints, pain according
to the VAS scale were higher in the
sSS group, but this was also statisti-
cally insignificant. All patients were
treated with a disease modifying an-
ti-rheumatic drug (DMARD).

The comparison of disease activity
of RA according to DAS28-ESR and
the quality of life according to the
HAQ-DI questionnaire showed no
statistically significant difference.

Discussion

Secondary Sjogren’s syndrome is a
common extraarticular occurrence
in patients with rheumatoid ar-
thritis. This has beenshown in sev-
eral studies, such as the one from

Norway where 60.7% of the exam-
ined patients with RA complained
of at least one symptom of dryness
(mouth, eyes, trachea, etc.)> One
study from Turkey showed signifi-
cantly less sicca symptoms (11.4%)
in patients with RA than data from
the UK, USA, but more present than
information gathered in east Asia
or Africal®. Haga et al. showed that
28% of patients with RA complained
of at least one symptom of dryness,
though sSS prevalence wasminimal,
3.6%". The prevalence of sSS varies
greatly, form 43% in Greece to 17% in
patients with RA in Great Britain'.

One study of patients with early ar-
thritis* discovered an association
between RA disease duration and
the prevalence of sSS. As in the Nor-
wegian study, our data did not sup-
port this notion.
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Although sicca symptoms are con-
sidered to be difficult for patients
with RA, serious complications are
rare’>. We still have to remain aware
of data showing the association of
sSS and the doubling of risk for non-
Hodgkin’s lymphoma, compared to
patients with RA without sSS’, as
well as increased mortality®°. There
is a suggestion that sSS is associated
with higher disease activity in pa-
tients with RA 4 and there is a corre-
lation between lower saliva produc-
tion and higher RA disease activity".
We, like Haga et al. did not find an
association between DAS28-ESR and
sSS. There were more tender and
swollen joints in patients with sSS,
but it was not statistically signifi-
cant.

The value of RF was higher in the RA
group, but this was statistically in-
significant. All patients were treated
with DMARDs, but no patients in the
sSS group were treated with a bio-
logic drug.

The number of patients with sSS
in this study was small(n=20), and
hence, there was a high standard de-
viation and it wa smore difficult to
show statistically significant differ-
ences. We assume that the increased
number of tender and swollen joints
in patients with sSS to be a result of
the stated statistical weakness, and
not showing more severe disease
activity (DAS28-ESR had no statisti-
cally significant difference between
the groups).

We believe that there may be an in-
creased disease activity in the RA
group of patients. This is based on
the higher levels of the inflamma-
tory markers, HAQ-DI score, as well
as presence of patients treated with
biologics which is a sign of intran-
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sigent and severe disease. With the
increase of the number of examined
patients, these differences may be
better elaborated and the statistical
significance may increase.

In conclusion, we found no statisti-
cally significant difference in disease
activity or quality of life in patients
with RA in comparison with those
with sSS.
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KNUHUYKN UCTPAXYBAHA

Abstract

Acinetobacter baumannii and Pseudomonas aeruginosa are commensal which commonly colonize
humans. As a result of their ubiquitous nature, reservoirs in hospital environment and resistance
to many antimicrobial agents they are responsible for hospital - acquired infections. Additionally
treatment of these infections is difficult because of the ability for biofilm formation. Aim of the
paper was to determine the association between biofilm formation on medical devices and antibiotic
resistance profile, compared to respiratory samples in clinical isolates of Acinetobacter baumannii
and Pseudomonas aeruginosa. Material and methods: The study comprised 50 clinical samples
(36 from medical devices and 14 as a control group from respiratory secretions). Acinetobacter
baumannii and Pseudomonas aeruginosa were identified by routine microbiological methods.
Modification of the microtiter plate assay described by Stepanovic et al. was used to investigate the
formation of biofilm. The antimicrobial susceptibility testing was performed according to EUCAST
guidelines. Results: Of the 50 analyzed strains, 16 (32%) were non-biofilm producers, and 34 (68%)
were producing biofilms. Out of these, 29 (58%) were from medical devices, and 5 (10%) from the
control group. Acinetobacter baumannii showed biofilm formation in 19 (67.9%), of which 17 (60.7%)
from medical devices, and 2 (71%) from control group. Pseudomonas aeruginosa produced biofilm in
15 (68.1%), of which 12 (54.5%) from medical devices, and 3 (13.6%) from the control group. Multidrug
resistance was detected in 40 (80%). All strains of Acinetobacter baumannii were multidrug resistant
(MDR). For Pseudomonas aeruginosa, 11 (73.3%) biofilm forming isolates were MDR, and 1 (14.2%)
non-biofilm forming isolate was MDR. Conclusion: Biofilm production was higher in strains from
medical devices. Eighty percent of isolates were MDR. This is a serious challenge for treatment of
these hospital-acquired infections.
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NsBamok

Acinetobacter baumannii n Pseudomonas aeruginosa ce KOMeH3a/m KOi HOPMaJIHO T KOJIOHM3KMpaat jyre-
0. HUBHATA YOMKBITAPHA TTPUPOJIA, PUCYCTBOTO BO XOCHUTA/IHATA CPEJIMHA KAKO 1 Pe3UCTeHIMjaTa KOH
rosteM 6poj aHTMMUKPOOHH CPeJICTBA TH MPaBH OfJrOBOPHI 32 MH(EKIMNTE KOM Ce CTeKHYBAAT BO OOJTHIY-
Ka cpe/iHa. J[ONOTHATENTHO, TPETMAHOT Ha OBMe MHEKIMY e OTeXHAT TI0Pajii CIIocOOHOCTA 3a TIPOJIVK-
1ija Ha Orodwim. Llenra Ha oBaa cryuja Oerte f1a ce ofpey criocodHocTa Ha Acinetobacter baumannii
Pseudomonas aeruginosa jia pojytpaar O1ouiM Ha MeJIMIMHCKY TOMAraJia 1 HUBHATA Pe3ucTeHImja
KOH aHTMMUKPOOHI CPEJICTBA CTIOPEZIeHA CO UCTUTE M3071aTH M30JMPAHK Off IPUMEPOLIM Off PeCTMpaTo-
peH TtpakT. Marepujan 1 Metopu: [Ipumepory of 50 matyeHTH (36 off MeMLMHCKIA MomMarana, 14 Kako
KOHTPOJTHA TPyTIa Of] PeCTMpaTopHu cekpeTn). Acinetobacter baumannii n Pseudomonas aeruginosa 6ea
UieHTUUMKYBAHN CO PYTUHCKM MUKPOOUOsioniKku Metozu. MopmduKariija Ha MUKPOTHTAPCKUOT METOJ|
ommuian off Stepanovic et al. Gereyriotpeber 3a fieTeiija Ha MpoyKipja Ha oM. Tectrpameto
3a AHTUMIKPOOHATA 0ceTIMBOCT OeriecrpoBesieHo criopey mperiopakute Ha EUCAST (EBporicki Komuter
3a TecTHpame Ha aHTUMUKPOOHa ocermBoct). Pesynratit: O 50 aHanmswupanu coesn, 16 (32%), He co3-
znazoa 6roduim, o7ieKa, nax, 34 (68%) mpopyumpaa 6rodumm. O oBue, 29 (58 %) bea off MEIMLIMHCKI
nomarasa, a 5 (10%) oy KonTponHara rpyna. Jleetnaecer coesn Ha Acinetobacter baumannii (69.7%) nmaa
€rocobHOCT 3a IpofyKLuMja Ha brodwmm. Op Hus, 17 (60.7%) coeB1 MoTEKHYBaa OJf MeJIMLIMHCKI [OMaraa,
a 2 (71%) om koHTponHata rpyma. [leTHaeceT coeBr Ha Pseudomonasaeruginosa (68.1%) nMaa criocobHocT
3a MpofyKimja Ha 6rodim. Opf v, 12 (54.5%) coeBM MOTEKHYBaa Off MEMMLIMHCKY ToMaraa, a 3 (13.6%)
oJ KOHTpoJHaTa rpyna. MyrrupesuctentHocT Getiie ietektnpana Bo BKyrHO 40 (80%) coesu. Cute coeBu
Ha Acinetobacter baumanniioea mynrupesucrentri. Kaj Pseudomonas aeruginosa,11 (73.3%) coeBu 1o
npojiyivpaa oroduM Gea MyTHPe3UCTEHTHH, 7I0ieKa, TiaK, 1 (14.2%) coj 6e3 criocobHOCT 3a MpoIyKIMja
Ha Orochum, beriie MysTpesncTeHTeH. 3aKydok: Co3zlaBamketo Ha OHOMMIM e TIOBKCOKO Kaj COeBUTe
ol MeuIHCKITe TIoMarasia. OCyM/IeceT 1 efieH MPOLIeHT off n3oaTnTe Gea MysrupesictenTHi. Toa e
CEpUO3eH MPe/I3BYK 32 TPETMAH Ha OBUe OOJTHUUKH CTEKHATH MHEKIUUL.



Introduction

Acinetobacter and Pseudomonas are
biochemically inert, opportunistic
bacteria that are commensals which
commonly colonize humans and ani-
mals. These Gram-negative bacteria
have the ability to persist and mul-
tiply on abiotic surfaces.! Although
they are ubiquitous in nature, Aci-
netobacter and Pseudomonas have
a key role and are responsible for
hospital-acquired infections, par-
ticularly in patients with compro-
mised immune system.?® The high-
est frequency of infections is found
in the intensive care units (ICUs), in
which they are most common caus-
ative agents of ventilator-associated
pneumonia, catheter-associated-
bacteremia, urinary tract infec-
tions or surgical site infections and
are associated with high morbidity
and mortality. The increased use
of indwelling medical devices, such
as central venous catheterization,
mechanical ventilation and antimi-
crobial therapy are considered as
crucial factors for upraise of these
infections.*®

Both bacteria are intrinsically resis-
tant to many antibacterial agents,
but also can acquire resistance to
almost any antibiotic. Resistance
mechanisms include production of
beta lactamase, efflux pumps, or
modification of specific target sites.
Multidrug resistance (MDR) can oc-
cur as a result of single mechanism,
or action of different mechanisms
in a single isolate.® Extensively drug
resistant (XDR) and pandrug resis-
tant (PDR) strains are cumulating
in various countries.” Additionally,
treatment of these infections is dif-
ficult, because Acinetobacter bau-
mannii and Pseudomonas aeruginosa

have ability to form biofilms.?

Biofilms are defined as structured
aggregate of bacterial cells, sur-
rounded by extracellular polymer-
ic substance (EPS), which they self
- produce and are embedded in,
attached to a biotic or abiotic sur-
face. Bacteria in these biofilms are
more protected from host immune
response, antibiotics and adverse
environmental conditions than the
free-living planktonic cells. In this
communities, bacteria are produc-
ing chemical signaling QR (quorum
sensing) molecules for cell-to-cell
communication during changes in
the environment such as tempera-
ture, oxygen level, pH etc. Moreover,
antibacterial agents when adminis-
trated below the minimum inhibi-
tory concentration (MIC) act like
stressors and induce biofilm forma-
tion.%°

Extracellular polymeric substance
(EPS) is crucial element which pro-
vides attachment to surface, ad-
hesion of cells and aggregation. It
functions as a three-dimensional
structure that enables unity, stabil-
ity and protection from antimicro-
bial agents and immune system of
the host.1°

Bacteria in biofilms have a high-
er resistance against antibiotics
than their planktonic cells. This is
thought to be caused by different
factors such as: the extracellular
matrix which acts like a barrier and
prevents penetration of the drug,
different compounds in the matrix
inactivating the drug, metabolic
alterations in bacteria within the
biofilm, a large number of bacteria
compared to available antibiotic
and close proximity of bacteria en-
ables exchange of genetic material.
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Foreign body implants in vivo are
coated with blood components
such as collagen, fibrin, fibronec-
tin, etc. which represents a higher
risk factor for biofilm formation.
Consequently, this results in se-
vere hospital acquired-infections.
These biofilms on medical devices
with high resistance to antibacte-
rial drugs and constant reinfections
pose a huge danger for chronic in-
fections, tissue damage and thera-
peutic failure.: 12

According to the published data Aci-
netobacter and Pseudomonas are the
most common nosocomial Gram-
negative pathogens, which is con-
tributed to their high resistance to
the known antibiotics and persis-
tence in hospital environment. This
notorious persistence is attributed
to formation of biofilm as one of the
virulence factors of these bacteria
and consequently causing device-
related infections.® ® In this study,
we had aim to determine the rates
of biofilm production and antibiotic
resistance profile among the clini-
cal strains of Acinetobacter bauman-
nii and Pseudomonas aeruginosa in
association with the origin of the
sample.

Materials and methods

Our study comprised a total of 50
samples taken from hospitalized pa-
tients. Thirty-six of them were from
medical devices: tip from central
venous catheter, swabs from endo-
tracheal and tracheostomy tubes,
swabs from abdominal drain tubes,
cerebrospinal liquor from ventricu-
lar shunt and hemoculture from
catheter. Fourteen samples as a con-
trol group were from respiratory se-
cretions (sputum, tracheal aspirate
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and bronchoalveolar lavage). All of
the samples were derived from the
University Clinical Center in Sko-
pje and were submitted for routine
laboratory testing at the Institute of
Microbiology and parasitology, Fac-
ulty of Medicine.

Acinetobacter baumannii and Pseu-
domonas aeruginosa were initially
identified using standard labora-
tory methods including growth on
blood agar at 37°C, Gram stain and
biochemical tests. Final identifica-
tion was done with Vitek 2 system
(Biomerieux, France).

After the identification, few colo-
nies with identical morphology
were stored in trypticase soy broth
supplemented with 20 % glycerol at
-80°C until further analysis.

The formation of biofilm was as-
sessed with the method previously
described by Stepanovic et al. with
certain modifications.”

Bacterial cultures were refreshed
from trypticase soy broth (after
defreezing, one whole loop was in-
oculated on blood agar and incu-
bated aerobically for 18 - 24 hours
at 37°C). After verifying purity of the
strain, few colonies were suspended
in saline to acquire McFarland 0.5
suspension containing (~10 8 CFU/
ml). This was performed using a
photometric device. This blend was
homogenized by vortexing for 1 min-
ute.

Tissue culture plates (Laboglob, Ger-
many) with 96 polystyrene, flat bot-
tomed wells were filled with 180 ul
trypticase soya broth (TSB) supple-
mented with 1% dextrose (medium
for biofilm cultivation). From the
previously prepared bacterial sus-
pension 20 ul were added to each



well. Three wells were used for neg-
ative control and contained 200 ul
TSB with 1% dextrose per well. Be-
cause phenotypic expression of bio-
film formation is highly susceptible
to different in vitro conditions, to
minimize errors, each strain was
tested in three wells (triplicate) and
each test was carried out two times.
The inoculated plates were covered
with a lid and incubated aerobically
24 hours at 35 - 37°C under static
conditions.

After these 24 hours, the super-
natant containing the unattached
bacterial cells was gently removed
with a pipette and discarded and
the plates were washed three times
with 300 ul PBS (pH = 7.2) and then
drained in an inverted position.
Long fixation was done for 20 min-
utes with 150 ul methanol, thereaf-
ter the plates were emptied and left
to air dry at room temperature.

To visualize the biofilm formed on
each well, at the bottom and at the
walls 150 ul crystal violet was used
for 15 minutes. This is a cationic
dye that stains negatively charged
biofilm constituents based on ion-
ic interactions. The stain was re-
moved gently with micropipette
and discarded, excess stain was re-
moved with running tap water and
the plates were air dried at room
temperature. 150 upl 95% ethanol
was added for 30 minutes at room
temperature to resolubilize the dye
from attached cells. Addition of al-
cohol enables indirect measurement
of bacteria attached to the wells.

The absorbance of each well with
ELISA microplate reader at 570 nm
was measured. Average (mean) OD
values were calculated for all tested
strains and negative controls, be-

cause all tests were performed two
times and in triplicate. The cut-off
value (ODc) is defined as three stan-
dard deviations (SD) above the aver-
age OD of the negative controls. For
each microtiter plate the cut-off
value was determined.

The strains were divided in four cat-
egories for easier interpretation of
the results, based upon previously
calculated mean OD values: OD <
ODc = no biofilm formation; ODc <
OD < 2*ODc = weak biofilm forma-
tion; 2*ODc < OD < 4* ODc = moder-
ate biofilm formation; 4*ODC < OD =
strong biofilm formation.

Standard disc diffusion method
guidelines® by EUCAST (The Euro-
pean Committee on Antimicrobial
Susceptibility Testing) were used to
test susceptibility to frequently pre-
scribed antibiotics which are active
against these bacteria. Antibacterial
categories included in the test were:
beta-lactams, aminoglycosides, qui-
nolones, sulfonamides and polymyx-
ins. Commercial antibiotic discs
(Oxoid, England) that were used
for both bacteria were: piperacillin
- tazobactam (PTZ, 36 ng), imipe-
nem (IMI, 10 ul), meropenem (MER,
10 ng), ceftriaxone (CAZ, 10 ng), ce-
fepime (FEP, 30 pg), amikacin (AM,
30 ug), ciprofloxacin (CIP, 5 ng). For
Pseudomonas aeruginosa additional-
ly were used: tobramycin (TB, 10 ug)
and levofloxacin (LEV, 5 pg) and for
Acinetobacter baumannii: ampicillin
(AMP, 10 pg), amoxicillin - clavula-
nate (AMC, 30 ng), ertapenem (ETP,
10pg), cefuroxime (CXM, 30ug), cef-
triaxone (CRO, 30ug), gentamicin
(GM, 10 pg) and co-trimoxazole (SXT,

25 pg).

Muller Hinton agar (Oxoid) with an-
tibiotic discs was incubated for 24
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hours at 37°C and examined for in-
hibition zones.

Susceptibility for colistin was done
with broth microdilution test (Mer-
lin) to determine the MIC according
to EUCAST."®

Statistical analysis

Biofilm detection by tissue culture
plate method was graded as weak/
none, moderate and strong. High
and moderate production was con-
sidered positive and weak/none bio-
film production was considered neg-
ative. Association of two or more
set of variables was analyzed using
the Chi - square test. A p value <

0.05 was considered as statistically
significant. IBM SPSS version 28 was
used for data analysis.

Results

A total number of 50 isolates were
obtained. Bacteriological profile
included Acinetobacter baumannii
(n=28) and Pseudomonas aeruginosa
(n=22). Thirty six were isolated from
indwelling medical devices, Acineto-
bacter baumannii (n=21), Pseudomo-
nas aeruginosa (n=15) and fourteen
respiratory samples served as a con-
trol group, Acinetobacter baumannii
(n=7) and Pseudomonas aeruginosa
(n=7). In this study, strains were
evaluated for their ability to pro-

Fig 1. Biofilm formation by the TCP method

duce biofilms by the tissue culture
plate method (TCP) Figure 1.

Of the 50 bacterial strains tested,
16 (32%) were non-biofilm producers
while 34 (68%) produced biofilms.
From those which were biofilm pro-
ducers, 29 (58%) were from medical
devices and 5 (10 %) from the control
group.

From 28 isolates of Acinetobacter
baumannii, biofilm production was
detected in 19 (67.9%). In 15 (68.1%)
isolates of Pseudomonas aeruginosa
formation of biofilm was detected.

Out of these, 14 (28%) isolates
showed a strong biofilm produc-
tion, 20 (40%) moderate and 16 ( 32%)
showed weak/ none production.




Acinetobacter baumannii isolated
from medical devices showed bio-
film formation in 17 (60.7%) strains
and only 2 (7.1%) strains were pro-
ducing biofilm from the control
group.

Pseudomonas aeruginosa isolated
from medical devices showed bio-
film formation in 12 (54.5%) strains

and in 3 (13.6%) strains from the con-
trol group. The rate of biofilm pro-
duction between strains from medi-
cal devices and control group was
found to be statistically significant.
The Pearson’s chi - square showed a
strong statistical significance (2 =
9.314; df =1, p = 0.002), with p < 0.05
(Table 1).

Table 1. Detection of biofilm formation by Tissue culture plate method

Total number of
isolates (N)

Organism

Acinetobacter
baummanii

Number of BF*
isolates by TCPt from
medical devices N (%)

Number of BF*
isolates by TCPt
from control group
N (%)

17(60.7%)

Pseudomonas

. 22
aeruginosa

12 (54.5%) 3(13.7%)

Total number
of isolates

50

*biofilm forming; ftissue culture plate method

Quantification of biofilm forma-
tion is shown in Table 2. Seven (25%)
strains of Acinetobacter bauman-
nii from indwelling medical devices
were strong biofilm producers, 10
(35.7%) were moderate producers
and 4 (14.2%) were weak/none bio-
film producers. From the control
group, there were no strong biofilm
producers, 2 (7.1%) were moderate
producers and 5 (17.8%) were weak/
none biofilm producers.

Table 2. Quantification of biofilm formation

Isolates from medical devices

Biofilm Acinetobacter

formation

Pseudomonas
baumannii N (%) aeruginosa N (%) baumannii N (%)

Five (22.7%) strains of Pseudomonas
aeruginosa isolated from medical
devices were strong biofilm produc-
ers, 7 (31.8%) were moderate and 3
(13.6%) strains were weak/none bio-
film producers. From the control
group, 2 (9.09%) strains were strong
biofilm producers, 1 (4.5%) was mod-
erate and 4 (18.1%) strains were
weak/none biofilm producers.

Control group

Pseudomonas
aeruginosa N (%)

Acinetobacter

Strong 7(33.3%) 5(33.3%) 2(28.5%)
Moderate 10 (47.6%) 7 (46.6%) 2(28.5%) 1(14.2%)
Weak/None 4 (19.04%) 3(20%) 5(71.4%) 4 (57.1%)
Total 21 (100%) 15 (100%) 7(100%) 7(100%)
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All isolates of Acinetobacter bau-
mannii (n=28,100%) were resistant
to ampicillin, amoxicillin - clavula-
nate, piperacillin - tazobactam, er-
tapenem, imipenem, meropenem,
cefuroxime, ceftazidime, ceftriax-
one, cefepime. Seventeen (89.4%)
strains isolated from medical devic-

es showed resistance to gentamicin,
15 (78.9%) isolates showed resistance
to trimethoprim - sulfamethoxazole
and 1 (5.2%) isolate was resistant to
colistin. Out of non-biofilm forming
isolates, 8 (88.8%) were resistant to
gentamicin and trimethoprim- sul-
famethoxazole (Table 3).

Table 3. Antibioticresistance pattern of biofilm forming and non-biofilm forming Acinetobacter
baumannii isolates

Antibiotics ' Resistance in BF* ' Resistance in NBFt
isolates Total N=19 (100%) isolates Total N=9 (100%)

Ampicillin 19(100%) 9 (100%)
Amoxicillin- clavulanate 19 (100%) 9 (100%)
Piperacillin- tazobactam 19 (100%) 9 (100%)
Ertapenem 19 (100%) 9 (100%)
Imipenem 19 (100%) 9 (100%)
Meropenem 19 (100%) 9 (100%)
Cefuroxime 19 (100%) 9(100%)
Ceftazidime 19 (100% ) 9(100%)
Ceftriaxone 19 (100%) 9 (100%)
Cefepime 19 (100%) 9 (100%)
Gentamicin 17 (89.4%) 8 (88.8%)
Amikacin 19 (100%) 9 (100%)
Ciprofloxacin 19 (100%) 9 (100%)
;l“ﬁ‘(i)r)l(fzt(l)llzprim— sulfame- 15 (78.9%) 8 (88.8%)
Colistin 1(5.2%) 0

*biofilm forming; Tnon-biofilm forming
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The antimicrobial resistance pat-
tern of Pseudomonas aeruginosa
isolates which were biofilm produc-
ing and non-biofilm producing, is
shown in Table 4. A high resistance
in biofilm forming isolates was de-
tected against piperacillin-tazobac-
tam 14 (93.3%), followed by cefepime
12 (80%), ceftazidime 11 (73.3%), me-

ropenem, tobramycin, ciprofloxacin,
levofloxacin 10 (66.6 %), amikacin 9
(60%), imipenem 6 (40%) and colis-
tin 1 (6.6%). Non-biofilm producing
isolates showed resistance to cip-
rofloxacin, levofloxacin, cefepime
4 (57.1%), piperacillin - tazobactam,
imipenem, meropenem, cefepime 3
(42.8%), tobramycin 1 (14.2%).

Table 4. Antibiotic resistance pattern of biofilm forming and non-biofilm forming Pseudomonas

aeruginosa isolates

Antibiotics

Resistance in BF* isolates
Total N=15 (100%)

Resistance in NBFt
isolates Total N=7 (100%)

Piperacillin tazobactam 14(93.3%)
Imipenem 6(40%) 3(42.8%)
Meropenem 10(66.6%) 3(42.8%)
Cefepime 12(80%) 3(42.8%)
Ceftazidime 11(73.3%) 4(57.1%)
Tobramycin 10(66.6%) 1(14.2%)
Amikacin 9(60%) 0
Ciprofloxacin 10(66.6%) 4(571%)
Levofloxacin 10(66.6%) 4(57.1%)
Colistin 1(6.6%) 0
*biofilm forming; Tnon-biofilm forming
Multidrug resistance (MDR) was Pseudomonas aeruginosa isolates

seen in 40 (80%) isolates, of which
30 (88.2%) biofilm forming isolates
and 10 (62.5%) non-biofilm produc-
ing isolates were MDR. All isolates of
Acinetobacter baumannii, 19 (100%)
of biofilm forming and 9 (100%) of
non-biofilm forming, were MDR.
Eleven (73.3%) of biofilm forming

were MDR and 1 (14.2%) non-biofilm
forming isolate was MDR. In Pseudo-
monas aeruginosa isolates, there was
a statistically significant difference
in MDR in relation to biofilm pro-
duction (x2= 6.712; df = 1; p = 0.001),
with p< 0.05 (Table 5).
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Table 5. Comparison of multidrug resistance among biofilm forming and non-biofilm forming

isolates

Organism Number of
8 BF* isolates

Acinetobacter

baumannii

BF* MDRt

Number
of NBF#
isolates

NBFi MDRt
N (%)

p value

Pseudomonas
aeruginosa

Total

*biofilm forming; tmultu-drug resistant; tnon-biofilm forming

Discussion

In our study out of the 50 isolates,
29 (58%) from medical devices and 5
(10%) from the control group, had the
ability to form biofilm. Our results
showed that there was a statistically
significant difference in biofilm for-
mation in association with origin of
the sample (p = 0.002). Analysis of the
antibiotic susceptibility of all isolated
strains allowed classifying the bacte-
ria in MDR and non-MDR strains. Our
data detected 80% and 20% of MDR
and non-MDR strains, respectively.
Thirty MDR strains (88.2%) were bio-
film forming and ten MDR strains
(62.5%) were non-biofilm forming.
All isolates (n=28) of Acinetobacter
baummannii were MDR with no dif-
ference between biofilm forming and
non - biofilm forming, but there was
a statistically significant difference
in Pseudomonas aeruginosa strains
which were MDR in association with
biofilm formation (p = 0.001).

In the present study, biofilm produc-
tion in isolates of Acinetobacter bau-
mannii from medical devices was ob-
served in 17/21 (60.7%), out of which
25% were strong and 35.7% were mod-
erate producers. In 2/7 (28.5%) iso-
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lates from the control group moder-
ate biofilm formation was detected.
This result shows that strains from
other microbiological samples have
significantly lower ability for biofilm
production compared to strains from
medical devices. This was supported
by the results obtained by Revdiwala
et al.” who noted 17/23 (73.9%) biofilm
forming isolates from inserted de-
vices, 69.5% were moderate and 4.3%
strong producers, while only in 1 iso-
late from non-ventilator associated
respiratory tract infection biofilm
formation was detected by Rodriguez
et al.® On the other hand, Lee HW
et al.® in their study demonstrated
that all 23 clinical isolates of Acineto-
bacter baumanni had the ability to
form biofilm.

In our study, Pseudomonas aerugi-
nosa isolates from medical devices
had the ability for biofilm forma-
tion in 12/15 (54.5%), 5 (33.3%) strong
and 7 (46.6%) moderate producers. In
3/7 (13.7%) isolates from the control
group, 2 (28.5%) were strong produc-
ers from patients with cystic fibro-
sis and 1 (14.2%) isolate was a mod-
erate producer. These results were
in agreement of those presented by
Danin PE et al.?® who demonstrated



that from 22 biofilm forming isolates,
the most frequent organism found in
endotracheal tubes was Pseudomo-
nas aeruginosa (58.3%). Diez-Aguilar
M et al.?! in their study demonstrat-
ed that from 53 respiratory samples
from patients with cystic fibrosis, 32
(60.4%) were biofilm producers.

All Acinetobacter baumannii strains
in our study were resistant to com-
monly prescribed antibiotics (100%),
except in biofilm forming isolates
where two were sensitive to genta-
micin and four to trimethoprim sul-
famethoxazole. One (5.2%) isolate was
resistant to all antibacterial catego-
ries including colistin. In contrast to
this, the study by Eze EC et al.?? noted
resistance of 17% to all antibiotics in
all categories. In non-biofilm forming
isolates, one isolate was sensitive to
gentamicin and one to trimethoprim
sulfamethoxazole. This susceptibility
pattern was supported by Konca K et
al.”> who analyzed the antimicrobial
susceptibility in MDR Acinetobacter
baumannii strains. Resistance to co-
listin was 2.2% and to trimethoprim
— sulfamethoxazole 73.9%, so these
antibiotics are therapy choice.

For biofilm forming isolates of Pseu-
domonas aeruginosa, high resistance
was detected for beta-lactams, 93.3%,
80% and 73.3% for piperacillin—-tazo-
bactam, cefepime and ceftazidime
respectively, followed by fluoroquino-
lones 66.6%. This is in contrast with
the results obtained by Folliero V et
al.* who noted, based on the sen-
sitivity level of biofilm forming iso-
lates, that fluoroquinolones were a
potential treatment for these infec-
tions. Low resistance was noted for
amikacin (60 %). In our study, one
strain (6.6%) was resistant to colistin.
Non-biofilm forming isolates showed

resistance to fluoroquinolones with
57.1%, followed by beta-lactams with
42.8%. Low resistance of 14.2% for
tobramycin and all strains sensitive
to amikacin shows that these antibi-
otics are therapy choice in patients
without cystic fibrosis which has
been supported by Tanriverdi E et
al.?> They found that treatment with
inhalation of tobramycin decreased
hospitalization rates and improved
the symptoms.

In the current study, all isolates (n=28)
of Acinetobacter baummannii were
MDR with no difference between bio-
film forming and non-biofilm form-
ing. As for Pseudomonas aeruginosa,
11/15 (73.3%) biofilm forming isolates
were MDR and only 1/7 (14.2%) non-
biofilm forming strain was MDR. This
coincided with the results of Abidi SH
et al.? who showed that production of
biofilm was higher among MDR Pseu-
domonas aeruginosa strains than in
non-MDR strains.

We documented a high rate of bio-
film production in Acinetobacter bau-
mannii and Pseudomonas aeruginosa
isolated from medical devices. These
bacteria as hospital pathogens are re-
sponsible for chronic and multidrug
resistant infections. This represents
a serious challenge to clinicians in
the treatment and care of these pa-
tients. Antibiotics belonging to the
class of polymyxin E (colistin) and in
small percentages aminoglycosides
and trimethoprim - sulfamethoxa-
zole, are effective for biofilm produc-
ing strains.

Conclusion

This study was based only on pheno-
typic method for biofilm detection.
This is a simple, reliable, accurate
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method and can be utilized for bio-
film screening. Future studies with
molecular methods should identify
genes responsible for biofilm produc-
tion and resistance to antimicrobial
agents.
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KNUHUYKN UCTPAXYBAHA

Abstract

Venous malformations (VMs) are a type of vascular malformations that result in abnormal
development of veins that become extensible over time due to an error in vascular morphogenesis.
They usually appear in newborns or in early adulthood as a bluish, soft, swollen and eventually
painful skin formation. Treatment includes conservative therapy, sclerotherapy, and surgical
excision. Aim of the paper is to evaluate the therapeutic effect of sclerotherapy in pediatric
patients with venous malformations. Material and methods: In a three-year period, from 2019
to 2021, venous malformations were found in 33 patients aged 4 to 14 years (average age: 8
years). Pain as a symptom occurred in 8 patients. Two patients had lesions measuring up to 5
cm and 5 cm, respectively, while in the remaining subjects the lesion was over 5 cm. Ultrasound
was performed routinely in all subjects, and MRI in two patients. Conservative treatment was
instituted in 13 patients with venous malformations of the extremities; surgical excision with
local reconstruction was performed in 11 patients, and sclerotherapy with bleomycin under
general anesthesia was performed in 8 patients. Combined treatment was used in one patient
that presented with venous malformation of the upper arm that underwent partial sclerotherapy
with subsequent operative excision due to a phlebolith. Follow-up examinations revealed
regression of the change not only from functional but from aesthetic aspect as well. Conclusion:
Sclerotherapy is the established golden standard, first-line treatment for venous malformations.
Excellent results were achieved as the reduction of the lesions was below 50% of the initial size.
However, the modality of treatment should be individualized to each patient as it can sometimes
require a combination of more than one treatment option. Venous malformations are best treated
early, but they usually recur over time. Treatment helps relieve symptoms and control the growth
of vascular malformations.

TPETMAH HA BEHCKU MAJI®OPMALIUU KAJ NEAUJATPUCKA

MonynAunJA - TPU-roguiHO UCKYCTBO
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KoHKypeHTCKHM HHTepecH: ABTOPOT M3jaByBa
JleKa HeMa KOHKYPEeHTCKU MHTePecH.
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NsBagok

Betrckure Mashopmaiy ce TUI Ha BaCKylapHu MajihopMaidid ITo pesyiTipaar co MaToNoKK
pa3Boj Ha BeHUTe, KOM CTaHyBaaT MPOMMPEHH O TeK Ha BpeMe Kako pesy/iTaT Ha HapyllyBare BO
mopdorenesata. ObnyHo ce MaHu(ecTHpaaT Bo HOBOPOJEHEUKA MM PaHa afly/lTHa BO3PACT KaKko
CHHU, MeKHM, OTeueH! ¥ OOJIHM Ha Mamaliuja KOKHM dopMari. TpeTMaHoT BKIyUyBa: KOH3ep-
BATMBHA Tepanuja, CKJIepoTepanuja u XMpypuika ekciusuja. Len Ha TPyaoT e Ja ce eBajyupaar
TeparieBTCKUTe eheKTH 0l CKIepoTeparnujaTa Kaj neanjaTpucky MalueHT| co BeHCKH Mandopma-
1. Marepujama u Metogu: Bo 3-rouien nepuog (2019-2021), Benckure mandopmariyu Oea jijar-
HOCTUIIMPAHN Kaj 33 MalMeHT! Ha Bo3pacT ofi 4 o 14 roamHn (cpefHa Bospact: 8 rojuhu). borka
KAaKO CHMITTOM ce jaBu Kaj 8 matenTy. Kaj [iBajija matueHTy Jiesujata Oetue morosema off 5 1M 1
eJIHAKBa Ha 5 I[M COOJIBETHO, JI07IeKa Kaj OCTaHaTUTe MAIlMeHTH Jie3unTe Oea mojy 5 M. YNTpacoHo-
rpaduja Oerle opMHAPaHA PYTUHCKY Kaj cute manuent u MPU kaj aBajia nauyentn. Konsepsa-
TUBHMOT TPETMaH Oellle OpJIMHMPaH Kaj 13 marmeHTH co BeHCKY MaihopMAIM Ha eKCTPeMUTeTHTe,
XMPYPIIKA eKCIU3Mja cO JIOKaHA PeKOHCTPYKIMja Kaj 11 matueHTy, fojieka Kaj 8 nanuenTu betie
13BeJIeHa CKJIepoTepariiija co 0JIe0OMUIMH BO YCTIOBY Ha OIIITa aHecTe31ja. KoMOMHMpaHa Teparmja
ce ynorpeby Kaj efieH MalueHT co KAMHUUKA CJIMKA Ha BeHCKa MaidopMalyja Ha HaylaKkThIa, Kaj
KOTO TPeTMAHOT BKJIyuyBalle MaplijasHa cKiepoTeparnuja co mocjeoBaTesHa ornepaTnBHa eKc-
1msuja 3apagu gaebomut. KoHTponHuTe nperieau nokaxaa perpecyja Ha NpoMeHata, He camo of
(YHKIIMOHAJIEH TYKY M O] €CTETCKH acTeKT. 3akiyuok: CKiepoTeparnijara € BOCIOCTaBeH ,3/1aTeH
CTaHIap/" ¥ NPBa JIMHK}a HA TPETMaH Ha BeHcKuUTe Majihopmaliy. bea MoCTUrHATH OJJIMYHY pe-
3YJITATH, CO OrJIe]] Ha pefiyKimja Ha ne3ujata 1oy 50% o uHulLMjanHaTa rofemuta. Cemnak 0Boj TUIT
Ha TpeTMaH MoTpebHo e fla ce MHAMBUYaM3Mpa 3a CeKoj MaLMeHT, co Orjle]l Ha Toa IITo rodapysa
KOMOMHaIIWja Ha TIoBeKe Ol efleH TepParucKi MojlauTeT. BeHckuTe MandopMalii HajornTuMaIHO
ce JIeKyBaaT paHo 3apajy TeHzeHImjaTa 3a pekypeHTHocT. Co oMol Ha TPeTMAaHOT ce NofjobpyBa-
aT CHMITOMMUTE 1 cé KOHTPOJIMPA PACTOT Ha BeHCKUTE MaahopMariii.



Introduction

Vascular anomalies account for 5%
of pathological conditions in the
pediatric population. The presence
of a vascular anomaly means ab-
normal growth and development of
capillaries, veins, arteries, and/or
lymphatic vessels.

Venous malformations (VMs) are a
type of vascular malformations that
result in abnormal development of
veins that become extensible over
time due to an error in vascular
morphogenesis. They belong to the
group of slow-flow or low-flow mal-
formations with lesions composed
of capillaries, veins and/or lymphat-
ic blood vessels. Venous malforma-
tions usually appear in newborns
or in early adulthood as a bluish
formation of the skin that is soft on
palpation, swollen and eventually
painful’3. They are characterized
by irregular blood flow and an in-
creased risk of intralesional and/or
systemic thrombosis. The presence
of thrombosis is manifested by epi-
sodes of pain and small palpable su-
perficial thrombi. The very presence
of thrombi leads to a loss of elastic-
ity of the vessel wall. The walls of
the veins that make up the venous
malformation lack smooth muscle
compared to normal veins. The
cause of this type of malformation
is unknown, but research shows the
involvement of certain genetic mu-
tations®.

VMs can be quite sensitive and ac-
companied by pain. These types of
malformations appear as bluish
skin discoloration and can express
as a simple or multiple lesions. In
terms of depth, the lesions can be
deep or superficial. VMs can cover
one or more areas of the body with

focal, multifocal or diffuse distribu-
tion. The most common occurrence
is on the extremities (40%), followed
by the neck, mouth, part of the face,
scalp etc. Superficial VMs range
from small dots to more extensive
changes®. The grading is based on
the findings of MR with VMs less
than 5 cm, equal to 5 cm and those
larger than 5 cm.

The symptoms of venous malforma-
tions depend on their location. By
growing larger they can exert com-
pressive effect on the surrounding
tissues and organs.

The International Society for the
Study of Vascular Anomalies (ISSVA)
is used as a standard nomenclature
for diagnosis and treatment of vas-
cular anomalies®. According to this
classification vascular anomalies
are divided into vascular tumors
and vascular malformations. It was
approved in 2014 and further updat-
ed in 2018 with the incorporation of
new anomalies and causal genes.

The diagnosis is made by clini-
cal examination, ultrasonography,
magnetic resonance imaging or
magnetic resonance imaging with
venography. Ultrasonography can
help if the VM is superficial. It is
a useful non-invasive technique.
Color Doppler is recommended for
a more accurate diagnosis. MRI or
MR venography as a method for fur-
ther evaluation shows the relation-
ship of surrounding tissues with the
pathological change, depth of le-
sion, blood flow, presence of phlebo-
liths etc.

Positive clinical signs include bluish
discoloration of skin, soft and com-
pressible formation, pain, swelling
and the involvement of superficial
or deeper structures. Negative clini-
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cal signs include pulsation, thrill
and hyperemia.

Asymptomatic venous malforma-
tions do not require treatment.

The basic non-surgical treatment
consists of appropriate elastic com-
pression with socks or gloves, de-
pending on whether the VM is lo-
cated on the leg or arm, so as to
alleviate the symptoms of swelling
and pain. Minimal doses of aspirin
are administered to prevent phlebo-
liths. Other modalities of treatment
include sclerotherapy, laser thera-
py, embolization and surgical inter-
vention.

Sclerotheapy is a minimally invasive
method that is used as monothera-
py or in combination with surgical
treatment. Ethanol and bleomy-
cin are commonly used sclerosing
agents. Direct percutaneous punc-
ture (DPP) is a method of injecting
a fluid under fluoroscopic control.
The volume of ethanol injected is
0.15-1mL/kg of body weight every 10
minutes. General anesthesia is re-
quired due to the pain and the treat-
ment is repeated as needed after 3
to 4 weeks. Bleomycin as a scleros-
ing agent is administered at 1 mL/kg
of body weight with no more than 15
mlL per sclerosing intervention’. It is
performed under ultrasonographic
control and general anesthesia. The
treatment can be repeated after 3
to 4 months. Sclerotherapy with
sodium decyl sulfate. Several treat-
ments are usually needed for com-
plete withdrawal. Extensive lesions
are usually treated with 95% etha-
nol, whereas smaller lesions could
be treated with sodium tetradecyl
sulfate. Sclerotherapy is usually
performed by an experienced pedi-
atric surgeon.
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Aim of the paper is to evaluate the
therapeutic effect of scleraotherapy
in pediatric patients with venous
malformations.

Material and methods

During a 3-year period, from 2019
to 2021, at the Clinic for Pediatric
surgery - Skopje, 33 patients with
venous malformation were treated.
The patients were initially presented
to the outpatient department with a
diagnosis of hemangioma. A history
carefully taken revealed that the le-
sion had been present since birth in
all patients. It increased with cry-
ing and exertion with no signs of
regression over time. The diagnosis
was reached by ultrasonography ex-
amination, and MRI was performed
in two children. The latter imag-
ing modality was used to rule out
the presence of arteriovenous mal-
formation. Our series included 17
males and 16 female patients, in the
age range from 4 to 14 years, with
mean age of 8.6 years. The venous
malformation was located on the
extremities in 24 patients (12 pa-
tients with lesions on the upper and
lower extremity respectively), on
the back in 3 patients and the neck
region was affected in 2 patients. In
the remaining 4 patients the lesion
was noticed in other areas (face,
inguinal region etc.). Predominant
symptom was pain and swelling in
the affected area reported by al-
most all subjects. In terms of size,
two patients had lesions measuring
up to 5 cm and 5 cm, while in the
remaining subjects the lesion was
over 5 cm. Conservative treatment
was instituted in 13 patients.



Results

In 8 patients sclerotherapy with
bleomycin was performed due to the
presentation with pain (Fig.1,2). Side
effects included local skin rash and
swelling that were alleviated by top-
ically applied dressings with boric
acid solution and oral analgesics.
Sclerotherapy was also performed
in a child with venous malforma-

Fig 1. VM on the arm before sclerotherapy

Fig 3. VM on the neck before sclerosing
intervention

tion on the neck due to an intermit-
tent pain that limited mobility of
the neck (Fig.3). The procedure with
bleomycin as sclerosing agent was
performed in the operative theater
under general anesthesia. Follow-up
examinations revealed regression of
the change not only from functional
but from aesthetic aspect as well
(Fig.4).

Fig 2. Outcome after one session of sclerot
herapy

B TSM

Fig 4. VM after two sessions of sclerotherapy
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Surgical treatment was indicated
in 11 patients as a result of palpable
phleboliths and painful local lesion.
Surgical excision with local recon-
struction was performed (Fig.5,6). In
two of the surgically treated children
the lesion was located on the back
and limb respectively. Intraopera-

tive phlebolithswere found in all chil-
dren. No postoperative complications
were reported with normal findings
at the follow-up ultrasonographic
studies. The histopathologicfindings
described: “benign formation of wid-
ened venous vessels with no signs of
malignancy”.

Fig 5. VM of left axillar region, preoperative

Combined treatment was used in
one patient that presented with
venous malformation of the upper
arm that underwent partial sclero-
therapy with subsequent operative

Table 1. Types of treatment in all patients

Fig 6. VM of left axillar region, intraoperative
finding

excision due to a phlebolith.

Klippel-Trenaunay syndrome was di-
agnosed in 3 patients that were pre-
sented to us.

Treatment Conservative | Sclerotherapy | Operative Combined
Number of 13 8 1 1
patients

In children with venous malforma-
tions of the extremities, a conserva-
tive treatment was initiated by ap-
plying an elastic bandage (sock or
glove) in 6 patients, heparin-sodium
ointment topical-ly in 6 patients and
application of minimal doses of anti-
coagulant therapy in 1 patient. The
conservative treatment was institut-

ed in 13 patients. They all achieved
good results at the 2-month follow-
up examination (Table 1).

Eight patients were treated with
sclerosing agent bleomycin. In VMs
less than 5 cm in size, sclerotherapy
in one session in 3 patients yielded
excellent results at the 2 month fol-
low-up. The remaining 5 patients




had VMs more than 5 cm. In 2 of
them sclerotherapy was performed
in one session and in 3 patients
in more than one session. They
achieved good and excellent results
respectively at the 2-month follow-
up. Small lesions required only one
sclerotherapy treatment, while
widespread bulky lesions required
second treatment after 3 months

(Table 2).

Table 2. Patients treated with sclerotherapy

Surgical treatment was used in 11 pa-
tients. In 7 of them the lesion was less
than 5 cm and in the remaining 4 pa-
tients the lesion was more than 5 cm.
Both groups showed good results in
the reduction of the venous malfor-
mations and the combined treatment
was used in one patient that present-
ed with venous malformation of the
upper arm that underwent partial
sclerotherapy with subsequent oper-
ative excision due to a phlebolith.

Category Treatment Patients Results
Group I
Venous malformations Islfcl)iq(?ttﬁ::;py as 3 Excellent
(less than 5 cm in size) by
Group II
Venous malformations ISTf(l)eI;“(;)tt}lllee:;py as 2 Good
(more than 5 cm in size) by
Sclerotherapy as
Group III monotherapy - repetitive 3 Good
after 3 to 4 months

Excellent results can be considered
having in regard that the reduction of
the lesion is below 50% of the initial
size. Good results can be considered
having in regard that the reduction
of lesion is up to 50%, with unsatis-
factory result meaning less than 20%
of the initial size. In terms of long-
term outcomes, further research and
follow-up is required to investigate
the durability of the amelioration of
pain and the rates of recurrence fol-
lowing treatment after 2-month fol-
low up.

Discussion

Venous malformations occur with
an incidence of 1-5 in 10.000 births
and prevalence of 1% and constitute
two thirds of all congenital vascular

malformations. They arise at differ-
ent body regions including the head
and neck (40%), extremities (40%)
and trunk (20%), and their size var-
ies from superficial asymptomatic
to extensive and disfiguring lesion8.
VMs are soft-tissue formations, char-
acterized by slow blood circulation,
which can cause blood clots to form
calcifications. These are the so-called
phleboliths or venous stones, they
tend to grow without spontaneous
regression. One of the features of VM
is that it becomes larger during effort
when the child cries. The symptoms
of venous malformations depend on
their location. By growing larger, they
can exert compressive effect on the
surrounding tissues and organs. Ex-
tremely large venous malformations
can cause inflammation with activa-
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tion of endothelial cells, intravascu-
lar coagulation with many blood clots
of proteins resulting in the so-called
local intravascular coagulation char-
acterized by disturbance of plasma
fibrinogen, factor V, factor VII and
factor VIII levels of coagulation and
elevation of D-dimers. They present
mostly as sporadic cases, although
familial inheritance is possible. Com-
plex combined vascular malforma-
tions include several syndromes such
as Klippel-Trenaunay syndrome,
Parkes Weber Syndrome, extensive
diffuse low-flow venous malforma-
tions, Bannayan-Riley syndrome,
Maffuci’s syndrome, cutis marmorata
teleangiectatica congenita, CLOVES
syndrome, Proteus sydrome etc®',

The ISSVA classification system first
distinguishes CVMs between vascular
tumors and vascular malformations.
This is especially important as vas-
cular malformations are frequently
missdiagnosed as hemangiomas. The
Hamburg Classification classifies vas-
cular malformations into five main
categories: arterial, venous, arterio-
venous, lymphatic, and combined
vascular malformations. Further-
more, it divides these categories into
two embryological based subcatego-
ries, extratruncular or truncular le-
sions. Extratruncular malformations
occur in earlier embryonic stages,
while truncular anomalies form dur-
ing the later stages of embryonic de-
velopment!.

According to their vascular hemo-
dynamics, vascular malformations
are divided into high-flow malforma-
tions witch include arteriovenous
malformations, and low-flow mal-
formations that include lymphatic
malformations, capillary-venulous
malformations, venous malforma-
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tions, glomovenous malformations,
and non-shunting mixed lesions™.
The most common type of low-flow
vascular lesions are VMs, subdivided
into sporadic VMs (94%), dominantly
inherited cutaneomucosal VMs (1%)
and, dominantly inherited and non-
inherited glomuvenous malforma-
tions (5%) first described by Vikkula
et al®.

Accurate diagnosis has been a limit-
ing factor in vascular malformation
management. Non-invasive imaging
methods are preferred. Doppler ul-
trasound and magnetic resonance
imaging are key imaging methods
used todiagnose vascular malforma-
tions. Contrast-enhanced MRI and
MRA are the preferred imaging mo-
dalities for pre-procedure diagnosis
and interventional planning as well
as post-procedure evaluation of the
vascular malformation. Convention-
al MRI has 100% sensitivity and 24%
to 33% specificity in differentiating
VMs from non-VMs 14. Dynamic con-
trast MR angiography increases spec-
ificity to 95%. Direct percutaneous
puncture with contrast injection or
phlebography (DPP) is the fine-needle
puncture of the VM with subsequent
contrast injection under fluoroscopy.
It is the gold standard diagnostic tool
for specificity when confirmation of a
VM is required after alternative imag-
ing approaches have not yielded de-
finitive results, in cases when treat-
ment planning is required or when a
neoplasm must be ruled out.

Prior to treatment, the surgeon
should consider lesion’s pathophysi-
ology, etiology, and consequences
of the procedure. There may be in-
stances when it is prudent to delay
intervention in favor of observation,
or to avoid intervention if there are



no significant symptoms and risks.
Lesions with severe symptoms and/
or potential complications should be
treated. Extratruncular subtype of
venous malformation is more likely
to require treatment, as they display
worse symptoms and higher recur-
rence rate than truncular forms.

Treatment includes conservative
therapy, sclerotherapy and surgical
excision. Surgical intervention was
traditionally considered to be the ini-
tial form of treatment if the lesion
could be completely resected and had
minimal anatomic and functional
consequences. However, the emer-
gence of sclerotherapy as a viable
yet cost-effective and minimally in-
vasive technique has spurred its use
as mono-therapy or in conjunction
with surgery®. As excision of complex
lesions remains difficult due to sec-
ondary intraoperative bleeding, the
favored approach is now sclerothera-
py. Therefore, sclerotherapy is the es-
tablished golden standard, first-line
treatment for VMs'®. Bleomycin is
derived from Streptomyces verticil-
lus as antibiotic with cytotoxic and
antineoplastic features and induces
both single- and double-stranded
DNA break down in endothelial scle-
rosants. It has also been found that
it elicits the least inflammatory re-
sponse’. It shows similar efficacy as
alcohol in superficial venous malfor-
mations but with fewer side effects.
The overall response of bleomycin
treatment is reported in range from
70-100% with a complication rate of
6%. Mucositis, alopecia, pulmonary
toxicity and hyperpigmentation have
been mentioned as adverse effects 8.
The reported effectiveness of bleomy-
cin is between 43-82.7% 1820, However,
the modality of treatment should be
individualized to each patient asit can

sometimes require a combination of
more than one treatment option and
the application of appropriate ses-
sions. Ahmad et al. in his case series
of seven patients with venous malfor-
mations in the orbital and paraorbit-
al region treated with percutaneous
sclerotherapy with bleomycin report-
ed higher efficacy of bleomycin than
other sclerosing agents, no major
systemic adverse effects and empha-
sised the safeness of this procedure.
In the reported 2 female children of
5 and 7 years of age, he noticed im-
provement in the outcome at 9 and
12 months of follow-up respectively.
Shigematsu et al. in his retrospective
review of 18 patients with VM of the
evelid reported more than 80% reduc-
tion and 50-80% reduction in seven
and eight patients respectively by us-
ing bleomycin sclerotherapy. Recur-
rence was reported in one patients,
with no complication related to the
procedure. He concluded that the use
of bleomycin appeared to be a simple,
safe and effective treatment for VM
affecting the eyelid and that it avoided
the more complex procedures of sur-
gery and laser interventions?'. Mohan
et al. came to the similar conclusion
in their retrospective study of the
outcome of 32 children with proven
VM treated with intralesional bleo-
mycin injection?. Although Zhang et
al. in their large randomised study
involving 138 children demonstrated
superior curative effects of absolute
ethanol in comparison to bleomycin,
ethanol therapy showed greater inci-
dence of adverse effects compared to
bleomycin, in first place skin necro-
sis, localized swelling, muscle fibro-
sis and even brain embolism?. Some
studies demonstrated more success-
ful results of a combined sclerother-
apy with laser or surgical therapy in
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the cervicofacial venous malforma-
tions42>,

Post therapy follow up assessment
is vital in a clinical setting. A signifi-
cant percentage of patients will suffer
from their VMs again after treatment.
In particular female patients who un-
dergo pregnancy or younger patients
undergoing puberty as hormonal
changes trigger recurrence or prolif-
eration. MRI is most suited to evalu-
ate clinical outcomes after successful
sclerotherapy. There is not enough
evidence to the superior effect of one
treatment over the other in terms of
obtaining favorable results.

Conclusion

Our series showed that there are dif-
ferent treatment approaches in the
management of venous malforma-
tions in children. The modality of
treatment depends on the location of
lesion, accompanying symptoms, size
of formation, presence of phlebolith
etc. The study determines the preva-
lence of this pathology by sex, age
and associated syndromes if pres-
ent. It emphasizes the importance of
monitoring these children for a cer-
tain period of time for possible addi-
tional treatment. A multidisciplinary
approach is important for the man-
agement of pediatric vascular abnor-
malities especially for venous mal-
formations. For proper treatment it
is recommended to include a team of
pediatric hematologist, intervention-
al radiologist, surgeon and anesthe-
tist. US and MRI are the two central
imaging techniques in the work-up of
VMs. DPP is a golden standard diag-
nostic tool utilized when other imag-
ing is equivocal. It also plays a central
role in aiding decisions during sclero-
therapy.
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In our series almost all of the patients
in the sclerotherapy group achieved
excellent results i.e. reduction for
more than 50% of the initial size ei-
ther by monotherapy or repetitive
therapy in comparison to the con-
servative and surgical therapy group.
Sclerotherapy is the gold standard for
treating these malformations and is
the first line of treatment. The usage
of preoperative sclerosing therapy
with N-butyl cyanoacrylate (n-BCA)
has been described in literature 24 to
48 hours before the surgical excision.
Combined therapy is sometimes nec-
essary in order to achieve satisfactory
results.

Venous malformations are best treat-
ed early; however, they usually recur
over time. It is important to note that
treatment helps relieve symptoms
and control the growth of VMs.
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MPUKA3 HA CJTYYAJ

Abstract

Unilateral congenital facial palsy in the newborn occurs more often as isolated than in
the context of syndromes or developmental defects. Recognition of the etiological factor,
the severity of the clinical presentation, the dynamics of recovery are a guide for a
multidisciplinary approach, a range of investigations and treatment. In a non-therapeutic
approach, unsupported by sufficiently reliable data from the literature, there is a dilemma
whether and how long one has to wait and observe the improvement of clinical results,
before determining the range of examinations in the newborn. In facial paresis of prenatal
or perinatal origin, identical to non-congenital Bell‘s palsy, infectious and anatomical-
structural causes should initially be excluded. This paper presents a case of a symmetrical
hypotrophic premature infant with a manifestation of acute Bell's palsy at birth, with
negative biomarkers for infectious etiology and a normal brain ultrasound. The newborn
underwent a special neonatal care with targeted local treatment. Towards the end of the
first postnatal week, there was an evident withdrawal of clinical symptomatology.
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W3Bamox

ExnHocTpana BpojieHa mapanu3a Ha JIMIETO Kaj HOBOPO/IEHUeTO TI0YeCTO Ce jaByBa U30JMPaHo,
OJIOIIITO BO CKJIO Ha CHHPOMY WK 07 IeheKT BO pa3BojoT. [Iperno3HaBameTo Ha eTHOMONIKY-
oT (akTop, TeXMUHATA HA KIMHUYKATA [TPe3eHTalnja, JUHAMIKATa Ha OT0PaBYBabeTo Ke buar
CMepHHUIIA 3a MYITHAUCIUIIMHAPEH TPKCTAIl, MajeTa Ha uciefyBama 1 TpeTMaH. [Ipu BOH-
TepareBTCKU MPUOJI, HETIOTKPEIIeH O JIOBOJIHO CUTYPHY MOZIATOLM Off IUTePATypaTa, MoCcTou
IuleMa Il 1 KOJIKY fla ce ueka u obcepBupa noo0pyBameTo Ha KIMHUUKUTE PEe3y/ITaTH,
npeJ ia ce oflpefly ajeTaTa Ha UCyle/lyBamba Kaj HoBopozieHoTo fete. Kaj hanujanuara mapesa
OJ1 IPEHATAIHO WM TTePUHATAIIHO MOTEKJI0, HeHTUUHO KAKO Kaj HEKOHTeHUTaIHATa Tapajn3a
Ha Beri, mpBuuHoO Tpeba Jia ce MCKIyYaT NHGEKTUBHU U aHATOMCKO-CTPYKTYPHU MPUUMHK. Bo
0BOj TPY/| Cce Mpe3eHTHpa Cyyaj Ha CHMETPUYHO XMUMOTPOGUUHO TPeMaTypHo HOBOPOJeHUEe
co MaHuecTaluja Ha aKyTHa Napann3a Ha Des Ha pararbe, o HeraTUBHU DMOMAapKepH 3a MH-
(ekTHUBHA €THOJIOTH]A U YPeJieH YITpacoHorpad)cKu HAO/ Ha MO30YHUTE CTPYKTYpu. HoBOpo-
JIeHOTO fieTe Oelle Ha CrielijanHa HeoHATaJHA Hera o [1eJIHO CIIPOBeIyBaH J0KAIeH TPeTMaH.
Kol KpajoT Ha mpBaTa MocTHaTaIHa CeJIMUIA MOKaKa eBUIIEHTHO MOBIEKYBabe Ha KIMHUUKATa
CHMIITOMATOJIOTH]a.




Introduction

The presentation of congenital fa-
cial palsy in neonatal period is
represented by asymmetric facial
movements on the affected side,
incomplete eye closure, and pos-
sible feeding problems. In the fu-
ture development of the child, the
untreated facial palsy may affect
the speech, the facial emotional ex-
pression or chewing and may also
lead to cosmetic discomfort and so-
cial isolation. The congenital facial
palsy can be divided into traumatic
or non-traumatic (developmental),
unilateral or bilateral, total (palsy)
or incomplete (paresis); it can oc-
cur as an isolated change or as part
of other syndromes. The incidence
of facial palsy in neonatal period is
0.8-2.1 per 1,000 live births. Bell’s
palsy is an idiopathic mononeuritis.
It is a unilateral facial palsy and oc-
curs both in adults and in children'.
There is insufficient data in the lit-
erature on the incidence and fre-
quency of this condition in prema-
ture newborns.

The seventh cranial nerve (nervus
facialis) is a mixed nerve that con-
tains motor, parasympathetic and
sensory fibers. This nerve provides
innervations to the facial muscles
and is responsible for the percep-
tion of taste in the first two thirds
of the tongue. The movements of
the lateral side of the mouth and of
the nasolabial fold are enabled by a
group of four muscles, the most im-
portant of which is the musculus de-
pressor angularis oris. All of these
muscles are innervated by a branch
of the seventh cranial nerve, and, in
case of injury, there is a dysfunction
of these muscles, which results in
asymmetric facial expression.
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From etiological point of view, the
congenital facial palsy can be con-
sidered a traumatic or develop-
mental disorder of brain structures
or of facial nerves? The traumatic
cause for the occurrence of facial
palsy is much more common, and
the risk factors include: termina-
tion of vaginal birth by using typi-
cal forceps with extended second
delivery time; a primipara mother,
giving birth to a macrosomic fetus
(> 3,500 g), cranio-pelvic dispropor-
tion®. Facial nerve palsy as a second-
ary trauma when using forceps at
birth was first studied by Landouzy
as a research subject of his doctoral
thesis in 1839% Intrauterine trauma
occurs due to increased pressure on
the face of the fetus with the sacral
bone at birth®. Recent studies show
that traumatic facial palsy may be
secondary to the use of continuous
positive air pressure (CPAP) nasal
application, due to the continuous
and severe pressure on the new-
born’s face®. It is considered that the
underlying patho-physiological pro-
cess is ischemic tissue damage, me-
diated by free radicals’. Given that
this is about a very young age group
and that there is nolinear correla-
tion with the type and duration of
injury, the full knowledge of the
patho-physiological mechanism re-
mains unknowné.

From the point of view of develop-
mental disorders of brain structures
and of facial nerves, the congeni-
tal facial palsy can be presented as
part of a series of other syndromes,
such as Mobius syndrome, hemifa-
cial microsomia, velocardiofacial
syndrome (DiGeorge Syndrome),
CHARGE syndrome, facio-scapulo-
humeral muscular dystrophy, Gold-
enhar syndrome. The intrauterine



hypoplasia of the nucleus of the sev-
enth cranial nerve is often associ-
ated with congenital malformations
and permanent facial palsy®.

Teratogenic risk factors during
pregnancy, such as thalidomide and
misoprostol, are responsible for the
occurrence of facial palsy in new-
borns.

A Case Report

The presented case is a third child
from a third planned, desired and
controlled pregnancy of a 33-year-
old mother. In this pregnancy, the
mother was exposed to multiple
risk factors: pre-existent arterial
hypertension, treated with methyl-
dopa, as well as with gestosis of hy-
pertension. In the prenatal period,
the fetus was diagnosed with intra-
uterine growth retardation (IUGR),
decreased amniotic fluid (Olygo-
hydramnion). Due to the condition

of fetal distress, the birth was ter-
minated via abdominal surgical
route, with emergency caesarean
section; the fetus was extracted in
capital presentation; a male new-
born was born with birth weight of
2,100 g, Apgar score 7/8, with ges-
tational maturity suitable for 36
gestational weeks or a late preterm
newborn. The newborn was in good
general condition. According to the
birth weight and gestational age il-
lustrated on the percentile curve,
the newborn was hypotrophic. The
head was properly configured, with
craniofacial symmetry. Decreased
movements on the left side of the
face were noticeable. When cry-
ing, the nasolabial fold was lost; the
newborn was unable to move the
lower muscle of his lip, he had the
so-called ,limp“lip and pulled the
lip to the side of the mount that was
not affected. The eye on the left side
was partially closed (Figure 1 and
Figure 2).

Figure 1 and Figure 2

Newborn with left-sided facial palsy, presented when crying
and when not crying
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In the first hours after birth, periph-
eral venous blood was collected for
examination of biomarkers to rule
out congenital infection (complete
blood count with leukocyte formu-
la, C-reactive protein, procalcito-
nin, blood culture). The results of
the examination were negative. Ul-
trasonographic examination of the
central nervous system showed an
orderly finding of brain structures.

The newborn infant was treated
with special care, which included
gentle minimal manipulation, gen-
eral measures for protection from
cold and drafts and local treatment
of the eyes with a solution for pre-
vention of eye irritation, bathing
the face with warm water.

Discussion

There is a logical link between intra-
uterine risk factors and the clinical
expression of facial palsy, as well as
the absence of facial asymmetryin the
newborn. The reduced volume of am-
niotic fluid prevents free movement

Table 1.

of the fetus and leads to anchoring
and complete immobility, followed
by pressure on the supine side in the
pelvic bone structures (sacral part).
All these unfavorable conditions for
the fetus indicate a possible etiology
of facial palsy in the newborn.

The compromised fetal mobility and
dull pressure affect blood circula-
tion, causing mild to moderate tissue
ischemia. Timely completion of the
delivery prevents reflection on soft
and bony structures in terms of facial
developmental asymmetry of the su-
pine side relative to the free side.

Differentially diagnosed, facial palsy
should be distinguished from congen-
ital hypoplasia of musculus depres-
sor angularis oris, which is a benign
change and causes facial asymmetry
when the newborn is crying?®.

There are grading systems and
scales for assessing facial palsy. The
most commonly used are the House-
Brackmann Scale!® (Table 1) and the
Terzis-Noah Scale!.

House-Brackmann Scale

Grade Characteristics

[, Normal

Normal facial function in all areas

II.  Mild dysfunction

+ Slight weakness noticeable on close inspection;

+ May have very slight synkinesis;

+ At rest: normal symmetry and tone.

+ Motion: Forehead - moderate to good function; Eye - complete
closure with minimum effort; Mouth - slight asymmetry.

III. Moderate dysfunction

+ Obvious weakness and asymmetry;

+ At rest: normal symmetry and tone.

+ Motion: Forehead - none; Eye - incomplete closure;
+ Mouth - asymmetric with maximum effort.

V. Severe dysfunction

+ Only barely perceptible motion.

+ At rest: asymmetry.

+ Motion: Forehead - none; Eye - incomplete closure; Mouth -
slight movement.

V. Totalpalsy

+ No movement.
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The case presented belongs to the
third grade according to the House-
Brackmann Scale, although there
is no strict mathematical limit in
ranking patients from one grade to
another.

The management and treatment
approach of neonatal facial palsy
is careful. The artificial tears are
the first protection against dry eye.
The use of corticosteroids in neo-
natal facial palsy is controversial.
The use of corticosteroids in adult
facial palsy population gives sat-
isfactory results. However, there
are still not enough randomized
and controlled trials for this condi-
tion, which would justify the use of
corticosteroids in the neonatal pe-
riod!> 13,

The surgical treatment of traumat-
ic facial palsy depends on the clini-
cal and electro-physiological tests.
Total facial palsy (Grade V. on the
House-Brackmann scale), temporal
bone injury proven by computed to-
mography of the brain, and lack of
improvement after 5 weeks of birth
are possible indications for surgical
treatment. The surgical treatment
carries a risk of iatrogenic injuries.

Physiotherapy is a possible sup-
portive therapy in newborns with
facial palsy, through stimulating
exercises, opening/closing of the
evelid and provoking a smile.

There is a complete withdrawal of
facial palsy in most newborns. This
process may take 3-6 months and
does not require surgery'# 5,

Negative prognostic factors for
traumatic facial palsy are unilater-
al total palsy present at birth, tem-
poral bone dislocation fracture, ab-
sence of spontaneous and evoked

motor unit responses in all muscles
innervated by the facial nerve for 3
to 5 days of life, and impaired func-
tion of the facial nerve by the fifth
week after delivery'. The available
literature on the prognosis of iso-
lated congenital unilateral facial
palsy is scarce and inconsistent,
probably due to the more frequent
encounter of patients with trau-
matic etiology.

Developmental monitoring and
regular check-ups by a neonatolo-
gist and pediatric neurologist are
important in newborns with con-
genital unilateral facial palsy to
detect additional deficits such as
abnormal ocular mobility, hypo-
glossal or trigeminal nerve involve-
ment, which are not visible in the
neonatal period".

Conclusion

Recovery time and degree signifi-
cantly differ in patients with facial
nerve paresis compared to patients
with total palsy. Since the term
“palsy” includes both entities, the
term “palsy” should be used only
to describe the total loss of nerve
function. Patients, including new-
borns with incomplete acute Bell’s
palsy (paresis), should show early
improvement in facial function (1-2
weeks after onset), which was the
case with this newborn. Full recov-
ery is expected within 3 months.
Treatment with antiviral drugs
and steroids is debatable, whereas
examining patients with varying
grades of facial palsy could lead to
controversial results.
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NMPUKA3 HA CJTYYA)

Abstract

Patients with acute abdominal pain often end up in the emergency department for surgical
treatment. Ovarian cysts can lead to an acute abdomen due to torsion (twisting) or rupture. In
this case report we are going to present a 70 y/o female patient with left adnexal torsion, due
to a presence of ovarian cyst, presented as an acute abdomen. The patient was enrolled in the
emergency department with acute abdomen, nausea and vomiting. After the initial evaluation
including a Computerized tomography [CT] scan, the cyst presented as a solid hypodense mass
behind the front abdominal wall, with the dimensions of Anteroposterior diameter [APd] 13cm,
Laterolateral diameter [LLd] 11cm and Craniocaudal diameter [CCd] 15cm. The possible differential
diagnosis [DDx] included cystic tumor [TU] mass on the mesentery as well as a cystic TU on the
Urogenital tract (UGT). Intraoperatively adnexal torsion due to an ovarian cyst was found. The cyst
and the left adnexa were then removed. Histopathological report showed ovarian hemorrhagic
infarction due to a cystic tumor and torsion in the left adnexa.

The diagnosis in such cases is often challenging because often the initial CT report can confuse the
surgeon whether the mass arises from the mesentery or the urogenital tract.
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NsBamok

[TarmenTuTe co akyTHa abJioMUHaTHA OOTKA YeCTo 3aBpIIyBaaT Ha OJL/IeIOT 3a YPreHTHU CoCTojou, 3a
XMPYPIIKK TpeTMaH. [licTuTte Ha jajHIK MOKe Jja ce MaHK(eCTpaaT Kako akyTeH abjoMeH mopaji
HacTaHata Top3uja WK pynTypa Ha Tve 1ucti. Bo 0Boj MpuKas Ha ciydaj npukaxysame 70 rofui-
Ha TaljMeHTKa co Top3uja Ha JieBa ajiHeKca, Mopajiy MPUCYCTBO Ha IMCTa Ha JIEBUOT jajHUK, Koja ce
Tpe3eHTHpalle Kako akyreH abomeH. [larenTkara belie mprMeHa Ha OfiIeNioT 3a Y preHTHU COCToj-
01 CO CUMITOMY Ha akyTeH abJoMeH, rafieimhe i moBpakame. Iocye MHMIMjaIHaTa eBanyarija Koja
BKJTyuyBalle KoMmjyrepcka Tomorpaduja [KT], micrara ce mpesenTupaiie Kako coNiHa XUIo/ieH3Ha
Maca 3aj| IpeJHIoT abIOMUHATEH SUJ CO AMMeH3HMN Ha Anteporoctepuopen mujametap [Allx) 13
cM, Jlareponarepanen mujametap [JIJIn) 11 em u Kpannokaynanen mujametap [KKnl 15 em. [ludepen-
1jasHo Aujardoctiuki [J11r] Bo mpefiBiiy ce 3eMeHu CIeJHATe InjarHo3u: CTIHUHa TyMopcka [TY]
Maca Koja [I0TeKHYBa O]} Me3eHTepHyM, Kako 1 uuctindHa TY Maca co [OTeKIIo 0f] yporeHnTajeH TpakT
[VI'T]. MinTpaonepaTiBHO HajoBMe TOP3ija Ha fieBaTa afjHeKca opazy TPUCYCTBO Ha LCTa Ha NeBH-
ot jajuuk. [{ucrara 3aegiHo co nieBata ajjHeKca 6ea otcTpaHeTy. XMCTOMATONONMKIOT H3BEIITaj OKaKa
XeMopariueH nHbapKT Ha jajHIKOT, TTopajy LACTIUeH TYMOp 1 TOp3uja Ha JieaTa ajiHekca. Iloctasy-
BabeTO Ha TOUHA JIMjarHo3a BO BaKBY CJTyJaeBy € UecToraTy Npejju3BUKyBauka, opajiy Toa LTo ce
cnyayBa nHMImjanHroT KT n3BeliTaj 1a ro oBejie 0 3a0yHa XMPYProT 3a Toa [ja/ii MacaTa MoTeKHyBa
0]] Me3eHTEePUYM, U/ Of, YPOreHUTasIeH TPakKT.




Introduction

According to the National Institute
of Health research results, 5% to
10% of women in the United States
will require surgical exploration for
an ovarian cyst during their life-
time. Of those cysts 13% to 21% will
be malignant®.

However the prevalence in post-
menopausal women is 14% to 18%,
with an vearly incidence of 8%. It
was reported that 30% to 54% of
postmenopausal ovarian cysts will
persist for years 23.

Most of the ovarian cysts are as-
ymptomatic, with the cysts being
discovered incidentally during ul-
trasonography or routine pelvic
examination in the patients. Some
cysts, however, may have a range of
symptoms, which sometimes can be
severe, such as: discomfort or pain
in the lower abdomen due to local
organ obstruction, severe pain from
rupture or torsion (twisting) of the
adnexa*

Case presentation

A 70 years old female patient pre-
sented in the emergency depart-
ment with a severe diffuse abdomi-
nal pain which started earlier that
day. She was previously diagnosed
with atrial fibrillation, treated with
oral anticoagulant therapy for 8
years. She underwent Caesarean
section 40 years ago.

Physical examination revealed ten-
derness in the peri umbilical area
and the lower abdomen.

Complete blood analysis presented
with abnormal findings as of: Leuko-
cytes 21 (3.5 - 10.0 x 1079/L), with Neu-
trophils 8.4 (2.0 - 8.0 x1079/L), Lympho-
cytes 0.06 (1.2 - 3.2 x1079/L), C- reactive
protein [CRP] 115.5 (0.0 - 5.0 mg/L), Se-
rum Iron [Fe] 2.0 (6.6 - 28.3 umol/L).
Computerized tomography, according
to the radiography report (Native se-
ries) showed larger hypodense cystic
TU formation, in some places with a
thickened wall in the periumbilical
area with possible connection to the
mesentery and/or left adnexa. The TU
suppressed the intestines. Its dimen-
sions were as follows: APd 13 cm, LLd
11 cm, CCd 15 cm (Figure 1,2,3).
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Axial CT scan of the abdomen
showing the cystic tumor
(arrow)

Figure 1.
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Figure 2. Possibly connected to the left adnexa and/or mesentery (arrow)

Figure 3. CT Sagital presentation of the mass (arrow)

Indication for emergency laparoto-
my was set.

Intraoperatively a huge central ab-
dominal cyst arising from the left
adnexa was found with a moment

of torsion (twisting) in the left ad-
nexa. The mass was then removed
together with the left adnexa. Ovar-
ian artery and tubal ligature were
made (Picture 1).
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Picture 1.

In the postoperative period the in-
testinal function was reestablished.
The patient was discharged on day 6
post operation. Seroma of the surgi-
cal wound occurred at first check up.
It was treated in an outpatient set-
up. The pathology report described
a cystically changed ovarium with
massive oedema, congestion, exten-
sive hemorrhage, and polymorpho-
nuclear infiltration. Ovarian infarc-
tion, due to torsion (twisting) of the
cyst occurred.

There was no presence of atypical
or malignant cells reported in the
Report.

Discussion

Large intra abdominal cystic lesions
can present with certain diagnostic
challenges and difficulty in the set-
ting of straight diagnosis due to the
image overlapping of different ab-
dominal entities. In some cases the
cystic lesion can be recognized to
arise from a certain organ in the ab-
dominal cavity. Therefore the diag-
nosis is more straightforward. Oc-
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Twisted left ovarian cyst

casionally the presentation of these
large cysts can mislead and cause
diagnostic difficulties®.

Large abdominal masses can com-
press local organs, such as intes-
tines and lead to obstruction and
potential necrosis of these organs®.
Therefore the need for urgent sur-
gery in such masses sometimes is
necessary in order to avoid irreme-
diable changes of the intestines.

Female patients admitted to emer-
gency department with symptoms
of an acute abdomen, nausea and
vomiting, should always be exam-
ined for intestinal pathologies as
well. In our case, the intestines
and other surrounding organs were
non-compromised.

Detorsion of a twisted ovarian cyst
is preferable management in young-
er patients, in order to salvage ovar-
ian function and preserve its fertil-
ity’.

Most of the cysts are benign, but
there are a few that are malignant
and they’re presenting with a very
low rate of survival. In such cases



the diagnosis should be obtained
surgically, while the biopsy and as-
piration can often be harmful®. Age
factor is important in terms of in-
creased malignancy rate possibility.
Median age for ovarian carcinoma
was found to be 63 years®. Sharma
et al. included 186 postmenopausal
women who underwent a surgical
evaluation for ovarian cyst 10 cm or
larger. Malignant process was found
in 13%, which indicates that the
larger the cyst gets, the bigger the
chance for it being malignant is®.
Knowing these facts, the clinicians
should try to balance the risk of sur-
gery for what may be a benign mass
and the risk of a delay of diagnosis
in potential malignancy?®.

Conclusion

A giant ovarian cyst is a rare condi-
tion and management is challeng-
ing, mainly because of the difficulty
to set the correct diagnosis upfront.

Occasionally it can present as acute
abdomen due to a cystic torsion
(twisting). No matter the diagnostic
challenges, surgery is the mainstay
of its treatment in order to avoid
compromise and gradual worsen-
ing of the patient’s condition. Even
more when the patient presents
with an acute abdomen, surgery is
indicated no matter the origin of
the cyst lesion.
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NPEFNEQ HA TIMTEPATYPA

Abstract

Air pollution has a major impact on health, and it particularly affects the mucous membranes
of the respiratory tract and the eyes. The ocular effects of chronic, long-term exposure to high
levels of air pollution are still unclear. The increase in air pollution levels can be associated with
an increase in the instability of the tear film. The aim of this paper is to evaluate and discuss
the available data about chronic eye diseases in regions with high air pollution. Furthermore, the
review also offers a certain understanding of the link between chronic dry eye disease (DED) and air
pollution. Materials and methods: Specific keywords (dry eye, air pollution, and urban) were used
to search the medical databases of PubMed and Medline. This research technique led to obtaining
103 papers, dating from 1995 to 2021. Out of those, 15 were used as the basis of this paper. Results:
The pathophysiological mechanisms of oxidative stress and ocular surface inflammation involve
the selective binding of environmental agents to ocular surface membrane receptors, leading to
the activation of proinflammatory signaling pathways with changes in the extracellular stromal
matrix and consequent occurrence of inflammation of the ocular surface with epithelial defects.
Conclusions: Dry eye disease, pollution, and eye allergy overlap, but their presentations can be
different. Future advancements in monitoring technology and the development of modern, non-
invasive diagnostic methods will help prove the link between air pollutants and DED. The points
should be aimed at preventing the global risks of antigenic stimulation of ,urban eye®.,
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Jana Husnuka-Kaesa. OBaa ctatija e co 0TBOpeH
TIPUCTAT JUCTPUOYMpaHa T0]] YC/IOBUTE Ha HEJlo-
Ka/lM3MpaHa JIMLEHLLa, Koja 0BO3MOKYBa Heorpa-
HUYeHa yriorpe6a, MCTpuoyLmja 1 perpoayKiuja
Ha OWI0 KOj MeJIMyM, JIOKOJIKY ce LUTUPaaT Opu-
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KoHKypeHTCKH MHTepecH: ABTOPOT W3jaByBa
JleKa HeMa KOHKYPEeHTCKU MHTepecH.

N3Bagok

3arayBameTo Ha BO3AYXOT FIMa roieMo BiIMjaHie Bp3 37paBjeTo, a 0c00eHO BiMjae Ha MYKO3HHUTe MeM-
OpaHy Ha PeCcrMpaTopHUOT TPaKT 1 ounte. OKymapHUTe eheKTy 0fl XPOHUUHATA, JJOJITOTPajHA M37I0-
JKEHOCT Ha BUCOKM HIBOA Ha 3araflyBarbe Ha BO3YXOT CE VIITe Ce HejacHw. 3ToMeMyBameTo Ha HUBOTO
Ha 3araJIeHOCT Ha BO3JIYXOT MOKe Jja Ouie [IOBP3aHO CO 3roJIeMyBarbe Ha HeCTaOKMTHOCTA Ha CONI3HUOT
. Llenta Ha 0BOj TPYZ € Jla ce eBaIyMpaaT ¥ AMCKYTUPAaT AOCTAITHUTE TIOIATOLM 3@ XPOHUUHHTe
OUHM OOJTECTH BO PETMOHKTE CO BICOKO 3araiyBarbe Ha BO3/XOT. [ToHaTaMy, IPerieior Hyau 1 ofipe-
TIEHO TOJIKYBambe 3a BPCKaTa MoMery XpOHMUHATa 007lecT Ha CYBO OKO M 3arajlyBareTo Ha BO3MYXOT.
Marepujami u metopu: CrieldyuuHi KIyuHr 300pOBHM (CYBO OKO, 3arajlyBare Ha BO3/IYXOT M ypOaHo)
Oea KopucTeH) 3a mpebapyBame Ha MemuLMHCKUTe Oasu Ha rogatory Ha PubMed n Medline. TTpo-
HajoBme 103 Tpyzosu, kou aatupaar off 1995 o 2021 rogmua. Op Hu, 15 6ea KOPHCTEHN KAKO 0CHOBA
Ha 0Boj Tpy/1. Pesynratit: [laTochusrononkyTe MexaHu3M1 Ha OKCUIATMBHUOT CTPEC M BOCTIAIEHNETO Ha
OKy/TapHaTa TOBPIIMHA BK/IUyBAAT CEJIEKTHBHO BP3YBae HA areHCHTe Of] CPeJIMHATA 3a PELeNTOpuTe
Ha OKy/TapHAaTa TIOBPIIMHA IITO I0BEJTyBa 110 AKTUBUParhe Ha TPOMH(BIAMATOPHITe CUTHA/IHY TIATHIITA
€O MPOMEHHM BO eKCTpalie/ly/lapHaTa CTPOMAaIHA MATPULIA 1 [OC/IeIoBaTeIHa T10jaBa Ha BOCITa/IeH1e Ha
OKy/TapHaTa TOBpIIMHA. €O JieheKTI Ha emiTeNoT. 3aKTydok: CYBO OKO, 3araiyBameTo 1 ajeprujara Ha
OuHTe Ce MPEKJIONYBAAT, HO HUBHKTE [Pe3eHTALIN MOKe f1a OKJIaT a3nuuHi. VIH!Te JOCTUIHYBakba BO
TEXHOJIOTHjaTa 3a Cleflerbe M Pa3BOjOT Ha COBPeMeHH, HeTHBA3MBHY [IMjarHOCTIUKM METOTH Ke TIOMOT-
HAT Jla ce JIOKaKe BPCKATa MOMery 3arajlyBaeTo Ha BO3[YXOT 1 CYBOTO 0KO. MepkuTe Tpeba fia Oupar
HACOUeHN KOH CIpeuyBatbe Ha I700ajTHUTe PU3UIIN Off AHTHTEHCKA CTUMY/Iallija Ha ,ypOaHOTO OKO".
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Introduction

Dry eye disease is a chronic condi-
tion. Being very common, it affects
millions of people worldwide and
is one of the most common causes
for patients to visit ophthalmolo-
gists®. It is a multifactorial disease,
and incidence can be significantly
increased by climatic conditions,
the environmental pollution, traf-
fic, extreme temperatures, and rela-
tive humidity. Studies prove that
there is a correlation between low
relative humidity and the increased
prevalence of DED. Namely, air-
conditioned offices and vehicles,
extremely hot air, and air pollution
with high levels of PM particles lead
to tear film instability.

The National Eye Institute and In-
dustry of workshop on Clinical Tri-
als in Dry Eyes held in 1995 proposed
a global definition for this entity, as
disorder of the tear film due to tear
deficiency or excessive tear evapo-
ration, which cause damage to the
interpalpebral ocular surface, asso-
ciated with ocular discomfort. Both
of these factors lead to the damage
of the interpalpebral ocular surface,
which is associated with ocular dis-
comfort?.

According to epidemiological stud-
ies, more than 6 % of people over the
age of 40 suffer from dry eye, with
the prevalence increasing to 15 %
when it comes to adults age 65 and
older. Several environmental factors
have been linked to DED, including
high altitude, wind, air pollution,
allergens, adjuvants, temperature,
relative humidity (RH), and UV ra-
diation’.

Air pollution has a major impact on
health, and it particularly affects
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the mucous membranes of the re-
spiratory tract and the eyes.

It appears that the contamination
related to traffic emissions is as-
sociateded with DED and other al-
lergic diseases; thus, lowering pol-
lution levels caused by exhaust gas
is necessary to mitigate this health
problem.

The ocular effects of chronic, long-
term exposure to high levels of air
pollution are still unclear. The in-
crease in air pollution levels can be
associated with an increase in the
instability of the tear film.

It is considered that the abnormali-
ties of the ocular surfaces caused by
high levels of air pollution are sub-
types of the dry eye disease? Fur-
thermore, the rise in temperature,
which results from the ongoing cli-
mate changes, causes high rates of
tear evaporation in patients with
DED. Global warming contributes to
the prolongation of the allergy sea-
son and leads to the development
of allergy-triggered DED. Since en-
vironmental conditions like these
can’'t be bypassed, prevention strat-
egies must be created with those
suffering from the disease taken
into account.

There aren’t any large studies on the
link between air pollution and DED
while focusing on multiple air pol-
lutants. On the other hand, there is
an important knowledge gap when
it comes to how environmental fac-
tors (especially air pollution along
with weather conditions) affect the
frequency of detrimental changes
to the eye.

Main inductors contains air pollu-
tion, exposure to pollutants: par-
ticulate matter (PM10, PM2.5), in-



creased ozone and nitrogen oxides
(O3, NOx), increased allergenic bio
particles, chronic use of preserved
eye drops, reduced enzymes - nic-
otinamide adenine dinucleotide
phosphate (NADPH) oxidase, pollen-
associated lipid mediators (PALMs)
and allergic proteins. In fact, reac-
tive oxygen radicals (ROS) present
on the PM particles can act anti-oxi-
dative barrier of the tear film?>.

The lacrimal gland reduces the
production of mucin and increases
tears evaporation, which reduces
the protective barrier and facili-
tates the flow of antigens.

According to the World Health Or-
ganization, the air quality in the
countries of the Western Balkans is
terrible. The air in each country of
this region contains large quantities
of harmful PM 2.5 particles; in fact,
the concentration of PM 2.5 and PM
10 particles is often 10 times the al-
lowable level. The biggest polluters
in this part of the world are coal
power plants and old cars*.

The aim of this paper is to evaluate
and discuss the available data about
chronic eye diseases in regions with
high air pollution. Furthermore, the
review also offers a certain under-
standing of the link between chron-
ic dry eye disease and air pollution.

Environmental challenges
low humidity, high temperature,
UV radiation, dissecation,
Wa pollutants

Materials and methods

In this paper we were focused on
recent DED-related studies to iden-
tify the urban eye allergy syndrome
associated with DED and perennial
conjunctivitis (PAC). We are pre-
senting update about some hypo-
thetical mechanisms of changes in
the structure of allergen with ac-
celeration of immune reaction of
conjunctiva. The studies discussed
in this paper suggest objective di-
agnostic methods for DED. Specific
keywords (dry eye, air pollution, and
urban) were used to search the med-
ical databases of PubMed and Med-
line. This research technique led to
obtaining 103 papers, dating from
1995 to 2021. Out of those, 15 were
used as the basis of this paper.

Results

The pathophysiological mecha-
nisms of oxidative stress and ocular
surface inflammation involve the
selective binding of environmental
agents to ocular surface membrane
receptors leading to the activation
of pro-inflammatory signaling path-
ways with changes in the extracellu-
lar stromal matrix and consequent
occurrence of inflammation of the
ocular surface with epithelial de-
fectss.(Figure 1)

Ocular surface inflammation
epithelial defects
goblet cell proliferation

Pathophysiological mechanisms
of DED at the cellular level

Source: Alves M. et al., Arqg Bras
Oftalmol. 2014
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There is increasing evidence that
the dry eye disease leads to inflam-
mation of the ocular surface and
is partially responsible for ocular
surface epithelial diseases and ir-
ritation symptoms that develop. In-
flammation may be caused by differ-
ent factors, including desiccation,
hyperosmolarity, alteration in the
tear film composition, and micro
trauma of the eyelids. Whatever the
initial etiology of DED, once it de-
velops, inflammation becomes the
core mechanism of ocular surface
disease.

Exposure to ozone exacerbates the
adverse effects of allergic reactions
by enhancing the production of the
IgE. Current studies show that pa-
tients with chronic allergic or atop-
ic tendencies may have less toler-
ance for additional environmental
antigen stimulation®.

Antioxidative defenses in the ocu-
lar surface occur in the form of tear
proteins such as lactoferrin and
S100A proteins and enzymes like
superoxide dismutase (SOD), peroxi-
dase, catalase, and mitochondrial
oxidative enzymes. An imbalance
between the level of reactive oxygen
species (ROS) and the action of pro-
tective enzymes will lead to oxida-
tive damage and possibly inflamma-
tion>.

The manifestations of the pseudo-
allergic form of irritating conjunc-
tivitis include the following eye
problems as immediate effects of ex-
posure: watering, burning, redness,
irritation, itching, stinging, chronic
discomfort, dry eye symptoms, for-
eign body sensation, blurred vision,
increased sensitivity to light, in-
flammation of the cornea, and wors-
ening of allergic symptoms, which
can be minimal, middle or chronic®.
(Figure 2, 3)

Fig. 2.

The latest articles describes the tear
film as an interactive hydrated mu-
cin gel with the presence of lipids
and proteins distributed through-
out the gel. Eye moisture, which is
of optical and physiological impor-
tance, is maintained by the secre-
tion of lipids and aqueous solution
and the mucous layer. Lipids pre-
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Figure 2, 3 Manifestations of the pseudo- allergic form of irritating conjunctivitis

vent evaporation and stabilize the
tear film, and any disruption of the
lipid secretion process will result in
increased evaporation and destabi-
lization of the tear film and conse-
quentially lead to DED.

Kjaeregaard et al. confirm that there
is a link between high humidity and



the stability of the tear film, empha-
sizing that air in a room should be
dry, cool, and with a humidity level
of 40%’.

In their study, Hwang et al. point
out that high ozone levels and low
humidity are the main causes of
DED in the Korean population®.

Another study showed that outpa-
tient visits for conjunctivitis sig-
nificantly increase during periods
of higher levels of air pollution and
the presence of PM particles in the
air® (Fu et al.).

Furthermore, the authors of the
study suggest a complexity of the
clinical picture of DED, with symp-
toms of the condition including not
only those related to the dry eye dis-
ease, but eye infections and irrita-
tion, dry cough, itching of the nose,
fluctuation vision, etc. Analyses
confirm that PM particles present
on the surface of the eye are more
damaging for eyes affected by the
dry eyve disease than they are for
healthy eves, suggesting that poor
air quality might be a factor in the
development of DED.

Discussion

Recognizing that insufficient tear
production and increased evapora-
tion are two different components
of DED that interact with the condi-
tion differently can lead to a signifi-
cant progress in the management of
this disease!®,

Identifying the presence of volatile
film instability in the various stag-
es of DED and understanding that
the thickness of the lipid layer can
determine the stability of the tear
film can also improve the treatment

plans of individuals with the condi-
tion.

Evaluations of the effects of expo-
sure to pollution in patients with
irritating and perennial conjunc-
tivitis (PAC) contain evaluation of
the conjunctiva (hyperemia, hyper-
plasia, chemosis); evaluation of the
tear film lipid layer; ocular surface
staining and corneal involving; cor-
neal sensation; Schirmer test and
Tear film break up time; cultures
from the ocular surface or associ-
ated tissue and serum antibody bio-
markers and/or other serological
tests!12,

The diversity of the existing clinical
forms of DED and other conjunctival
and corneal diseases that may have
similar symptoms and clinical pre-
sentations leads to the conclusion
that diagnosing DED is not easy and
that it should be done by obtaining
different information with various
procedures.

New, non-invasive imaging methods
include the following: optical coher-
ence tomography (AS- OCT) for tear
meniscus; corneal biopsy for evalu-
ating the thickness and structure of
the cornea; corneal topography for
measuring the tear break-up time
and tear meniscus height; meibo-
mian gland imaging and osmolarity
testing, which measure the adverse
effects that exposure to high levels
of air pollution has on the ocular
surface; and using the Inflame Dry
Detector (RPS) to detect the produc-
tion of the inflammatory MMP- 9 cy-
tokine marker.

Findings about the link between in-
flammation with reduced secretion
of tears and subsequent damage to
the ocular surface have led to a pro-
posal for a unified concept of DED®.
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Air pollutants may create tempo-
rary eye irritations, but eye redness
typically clears up when pollution
levels decrease. However, people liv-
ing in areas where the air contains
many pollutants are three to four
times more likely to develop an eye
condition called dry eye syndrome.
Four years of monitoring the air af-
ter the conclusion of the New York
State Department of Environmental
Conservation’s (NYSDEC’s) Tonawa-
nda Community Air Quality Study
showed a reduction in the concen-
trations of benzene and other air
pollutants within the Tonawanda
community’,

The interactions between differ-
ent microenvironment components
during the development of DED need
to be investigated as well. The ulti-
mate goal of DED management is to
revert the ocular surface and tear
film to their normal homeostatic
state. Awide range of therapeuticsis
available in treating DED, but evalu-
ating whether certain treatment in-
terventions can interfere with the
functions of other components and
cause unrelated complications or
exacerbate DED is crucial®.

Ophthalmologists need to check the
environmental histories of patients
with dry eyes and allergic conjunc-
tivitis. Environmental manipula-
tions, such as increasing local hu-
midity and decreasing the exposure
to air pollution, and encouraging
frequent blinking hydration, the
use of sunglasses, and the finding
of ways to increase indoor humidity
and making the necessary lifestyle
changes (AQI) are vital in prevent-
ing DED'.
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Conclusion

Dry eye disease, pollution, and eye
allergy overlap, but their presenta-
tions can be different.

Future advancements in monitor-
ing technology and the development
of modern, non-invasive diagnostic
methods will help prove the link
between air pollutants and DED.
The points should be aimed at pre-
venting the global risks of antigenic
stimulation of “urban eye”.

The best way to alleviate the ef-
fects of air pollution on the eyes is
to avoid the same, but this is not al-
ways possible. A reasonable preven-
tion strategy would be to keep the
eves well lubricated with artificial
tears that don’t contain preserva-
tives and to keep an eye on cleaning
the caps and eyelashes after long-
term exposure to high levels of pol-
lution.
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