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Abstract

The aim of the paper was to provide data on the situation and the trend of the mortality rate
from malignant neoplasms in the population of the Republic of North Macedonia (RNM) in the
period 2010-2018 along with the most common causes of death from malignant neoplasms
in 2018, with a special reference to the distribution of mortality by sex and age. Material and
methods: A retrospective study was performed using epidemiological descriptive methodology.
Data were statistically analyzed. The mortality rates for malignant neoplasms were estimated
at 100,000 inhabitants. Data are displayed in tables and figures in total number for the Republic
of North Macedonia. The data for the number of deaths were obtained from the State Statistical
Office and processed and analyzed at the Institute of Public Health of RNM. Results: A total
of 19,727 people died in RNM in 2018, and malignant diseases accounted for 18.9% of the total
mortality and they were the second-rated cause of death behind the cardiovascular diseases, with
3,734 deaths or a rate of 179.8 deaths per 100,000 citizens. Of the total number of deaths from
malignant neoplasms in RNM in 2018, a larger number of men died compared to women, and most
of them (31.3%) died from malignant neoplasms of the bronchi and lungs. In 2018, in RNM, females
mostly died from malignant breast neoplasms (18.3%) and 13.1% from malignant neoplasms of
the bronchi and lungs. In the period 2010-2018, the mortality rate from malignant neoplasms in
people aged 0-64 years decreased by 87.5 in 2010 to 79.2 in 2018 per 100,000 population. The same
phenomenon was present in the population over the age of 65; it was 881.1 per 100,000 population
in 2010 and 805.1 in 2018. Conclusion: Cancer is the second leading cause of death in RNM as well
as globally. In 2018, 1in 5 deaths were due to malignant diseases in RNM, while in the world 1
in 6 deaths were due to cancer. About one-third from cancer deaths are due to the five leading
behavioral and dietary risks: high body mass index, low fruit and vegetable intake, lack of physical
activity, tobacco and alcohol use.
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W3Bamok

[lenra Ha TpyzioT Gellle Jia ce MPUKayKe cocTojbaTa M TPEH/IOT Ha CTAIKaTa Ha MOPTAJIATET Off MAJIMTHU He-
ortasmu Bo riepuogior 2010-2018 roymua Kaj Hacenenneto Bo Penyormika Cepepra Makesoruja (PCM), Haj-
yecTitTe MPUUMHH 32 CMPT 071 M/IMTHHU Heorasmu Bo 2018 rojiHa, co iocebeH ocBpT Ha MCTprbyIpjaTa Ha
CMPTHOCTA IO 1071 ¥ Bo3pact. Marepujasn 1 metoiu: beltie n3BesieHa peTpocieKTMBHA CTy/Mja CO ITPUMeHa Ha
EMUJIEMIOTONIKO-IECKPUITTUBHIOT Meopi Ha pabora. [Topiatoite Gea cratuctiiakn obpaboter. Jlobuernre
CTAITKM Ha MOPTA/IATET Ha MaJTATHM HeortasMu Oea ripecmerarn Ha 100.000 sxurenm. [ogatorure ce mpuka-
JkaHu TabenmapHo 1 rpacdiuky BKyHo 3a PCM. [ofatoriyte 3a OpojoT Ha yMpeHn Oea io0nern of [ipKaBHu-
OT 3aBO]] 32 CTATUCTHKA, & 00pabOTeHH ¥ aHa/3MpPaHy Bo HCTUTYTOT 3a jaBHO 371paBje Ha PCM. Pesynrati:
Bo PCM Bo 2018 rojmHa rnourHaste BKyIHoO 19727 uiia, a MaJMrHuTe 3a00/yBarba yuectByBase co 18,9% Bo
BKYTHVIOT MOPTAJTATET 11 OWJTe Ha BTOPO MeCTO BO CTPYKTYpaTa Ha MPUUMHH 3a CMPT 10 KAp/IMOBACKy/IapHUTe
3a00/1yBaksa o 3,734 TIOUMHATH LA WK cTarika off 179,8 mountaty Ha 100.000 xuremi. Off BKYIHUOT 6poj
TOUMHATH OfI, Ma/TIUTHA HeorutasMu Bo PCM Bo 2018, pernctpyipari ce rorojiem Opoj NOUMHATH Kaj MallKaTa
TONy/Talja OTKOJIKY Kaj JKeHCKaTa, a HajrosieM Jief off HuB (31,3%) mounHase off Ma/IMrHU HEeoryiasMi Ha
OpoHx 1 ben ipob. Kaj skerckara ronysariyja, Bo 2018, Hajroniem 6poj mouyrHaie off MaIMrHA HeoTyIa3My Ha
nojka (18,3%), a 13,1% oj1 MaymrHu Heoria3mu Ha OpoHx 1 6t po6. Bo mepuopor 2010-2018 roHa crankata
Ha MOPTA/IATET O MAJIMTHUA Heoryasmu Ha Bospact off 0-64 rofaHu GeJie)ku TpeH;| Ha orararbe, off 875 Bo
2010 10 79,2 B0 2018 Ha 100.000 Hacenenue. Vctarta 1ojaBa e MpUCYTHA 1 Kaj HACeJIeHUeTo Ha BO3pacT Hajl 65
ropmHK, oftHocHo Bo 2010 m3HecyBana 881,1 a 100.000 Hacenervie, a Bo 2018 e HamaneHa Ha 805, 1. 3akyuok:
PakoT e BTopa Bojieuka mpuunHa 3a cmpt Bo PCM, Kako 11 Ha riobasiHo HuBo. Bo 2018 ropuHa, 1 op1 5 cMpTHU
CITyuau ce JIOTPKAT Ha Mauray 3abonyBara Bo PCM, fiofieka riobanmHo Bo cBeToT 1 off 6 cMpTHH C/Tyuau ce
JIOTDKH Ha KapLiHoM. OKOJTY €J1Ha TPeTyHa Of] CMPTHUTe CITydal Off PaK ce JIOKaT Ha 5-Te BOJIeUKK PU3ULK
BO OJIHECYBAETO 1 MCXPaHaTa: BUCOK MHJIEKC Ha TeJlecHa Maca, HU30K BHEC Ha OBOILIje 1 3e/IeHUYK, HeflocTa-
TOK Ha (pU3MUKa AKTUBHOCT, YIIoTpeba Ha TYTYH 1 aTKOXOIL.



Introduction

Malignant neoplasms are one of the big-
gest socio-medical problems today due
to the high frequency, high mortality,
suffering of patients and their families
caused by the disease and the great fi-
nancial and social burden on the health
care system and society as a whole.

According to the World Health Orga-
nization (WHO), more than 12 million
people worldwide are diagnosed with
malignant neoplasms each year, and 7.6
million die. In the total number of deaths
in the world, malignant neoplasms as a
cause of death account for 20-25%.

More than two-thirds of malignant
neoplasms are caused by factors that
are a result of the modern life style
and are the cause of increased num-
ber of patients suffering from these
diseases worldwide. More than 70%
of malignant neoplasm deaths occur
in low- and middle-income countries,
where resources for the prevention,
diagnosis, and treatment of malignan-
cies are limited or non-existent. At the
same time, WHO estimates the pos-
sibility of preventing one third of the
existing malignancies, which risk fac-
tors widely cited as etiological factors
of these diseases can be prevented.
Also, about 30-50% of patients can be
cured if the diagnosis is made in the
early (initial) stage of the disease, and
further treatment is appropriate. All
these facts hypothetically confirm that
every third patient suffers unneces-
sarily from a malignant disease, many
people unnecessarily die prematurely
and much more suffer. Many malig-
nant neoplasms are curable if detected
early and treated with appropriate di-
agnostic and therapeutic methods.

Fighting malignancies is a priority in
many countries. It started in Europe

in 1985 by implementation of the
“Europe against cancer” program. In
2005, the World Health Assembly held
its 58th session in Geneva and adopt-
ed Resolution Cancer Prevention and
Control (WHA 58.22)!, highlighting
the growing problem of cancer world-
wide. The resolution highlights the
need to develop and strengthen com-
prehensive national cancer control
programs, which include prevention,
early detection, successful treatment
and palliative care.

The aim of this paper was to provide
data on the situation and the trend of
the mortality rate from malignant neo-
plasms in the population of the Repub-
lic of North Macedonia (RSM) during
the period 2010-2018 of, along with the
most common causes of death from
malignant neoplasms in 2018, with a
special reference to the distribution of
mortality by sex and age.

Material and methods

A retrospective study was performed
using an epidemiologically descriptive
method of work. The source of data was
the State Statistical Office of RNM. The
data was statistically analyzed at the
Institute of Public Health of RNM. The
resulting mortality rates for malignant
neoplasms were estimated per 100,000
inhabitants. The data are presented in
tables and figures in total number for
the Republic of North Macedonia.

Results

Indicators of “negative” health are
mortality indicators in the popula-
tion. In 2018 in the Republic of North
Macedonia, a total of 19,727 people
died, of which 22.74% aged 0-64 years
and 77.21% over 65 years (2,3) (Table 1).



Table 1. Deaths by sex and age in the Republic of North Macedonia, 2018

Total 0-64 65+
Total 19727 44386 15232
Men 10339 2899 7432
Women 9388 1587 7800

Source: State Statistical Office

Processing: Center for statistical processing of health data and journalism

In 2018, 4,486 people aged 0-64 years
died in the Republic of North Mace-
donia, 64.6% men and 35.3% women.

Mortality in the population over 65
years is a very important indicator of
the health status of this population
group. The health indicators of this
age group are in fact indicators of all

measures and activities undertak-
en in order to improve the health of
the population up to 64 years of age.
Out of 15,232 deaths in people over
65 vears in 2018, 51.2% were men and
48.7% women (2,3,4,5).

The most common causes of death

(2010 3,6
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Figure 1 and 2. Ten most common causes of death in the Republic of North Macedonia,

2010 and 2018

Source State Statistical Office

Processing: Center for statistical processing of health data and journalism

In 2018 in the Republic of North
Macedonia, malignant diseases par-
ticipated with 18.9%, and in 2010 with
19.4% in the total mortality and were
the second-rated mortality cause
of death, behind the cardiovascular

diseases??. Mortality from malignant
neoplasms decreased in 2018 com-
pared to 2010.
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Causes of death from malignant neoplasms by sex in the Republic of North
Macedonia, 2018

Out of a total of 3,734 people who died from malignant neoplasms in the Re-
public of North Macedonia in 2018, 60% were men and 40% are women. (Table
2). A larger number of men died compared to women.

Table 2. Causes of death from malignant neoplasms by sex in the Republic of North Macedonia, 2018

Total deaths from malignant neoplasms 3734 179.8
1494 144.1

Malignant neoplasms of the colon

Malignant neoplasms of the liver and intrahepatic bile ducts

Malignant neoplasms of the larynx

Other skin neoplasms

| m [ 0 [ 00 |
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Malignant neoplasms of the ovary

Malignant neoplasms of the brain

B men

B women

Figure 3. Structure of deaths from malignant neoplasms by sex in the Republic of North
Macedonia, 2018

Out of a total of 2,240 men who died from malignant neoplasms in 2018 in
RSM, the largest number died from malignant neoplasms of the bronchi and
lungs, 31.3%. The second leading cause of death in men was prostate malig-
nant neoplasm, from which 8.2% of men died.
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larynx 2,6
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A lung 31,3 v

Figure 4. Causes of death from malignant neoplasms in men in the Republic of North
Macedonia, 2018




Out of a total of 1,494 women who died from malignant neoplasms in 2018
in RSM, the largest number died of breast malignant neoplasms (18.3%), and
13.1% died from malignant neoplasms of the bronchi and lungs, as the second
leading cause of death in women.
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Figure 5. Causes of death from malignant neoplasms in women in the Republic of North
Macedonia, 2018

Mortality rate from malignant neoplasms in RN Macedonia by sex and age,
2010 - 2018

In the analyzed period of 2010-2018, the mortality rate ranged from 180.3
per 100,000 population in 2010 to 179.8% in 2018. The mortality rate from
malignant neoplasms was the highest in 2016 (187.3%), and the lowest in 2011
(172.5%) (Figure 6).
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Figure 6. Mortality rate from malignant neoplasms in RN Macedonia, 2010 - 2018
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In the analyzed period of 2010-2018, the mortality rate was higher in men
than in women, starting from 2010 when the mortality rate was 215.4 for men
and 145.1 for women, i.e., the number increased by 70. 3 index points for men
compared to women, until 2018 when the mortality rate for men was 215.4




and 144.1 for women, with an increase of 71.3 index points for men compared
to women. In 2016, the largest increase in the mortality rate from malignant
neoplasms in both men (220.8) and women (153.7) was observed compared to
the entire analyzed period (Figure 7).
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Figure 7. Mortality rate from malignant neoplasms in RN Macedonia, 2010 - 2018

Mortality from malignant neoplasms in people aged 0-64 years

In the period of 2010-2018, the mortality rate from malignant neoplasms in
people aged 0-64 years declined and ranged from 87.5 in 2010 to 79.2 in 2018
per 100,000 population. The mortality rate in the analyzed period decreased
by 8.3 index points.
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Figure 8. Mortality rate from malignant neoplasms in RN Macedonia in people aged O - 64
years, 2010 - 2018

The mortality rate from malignant neoplasms in the analyzed period in the
age group 0-64 years was higher in men. Starting from 2010 when the mortal-
ity rate was 102.4 for men, it increased by 30.3 index points compared to the
mortality rate for women, which was 72.1, until 2018 when the mortality rate
for men was 89.5 and 68.4 for women, with an increase of 21.1 index points in
men compared to women (Figure 9).
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There was a downward trend in the mortality rate among men, which was
89.5 in 2018 compared to 102.4 in 2010, and among women, from 72.1 in 2010
to 68.4 in 2018.
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Figure 9. Mortality rate from malignant neoplasms in RN Macedonia in people aged 0-64
years by sex, 2010-2018

Mortality from malignant neoplasms in people over the age of 65 years

In the period 2010-2018, the mortality rate from malignant neoplasms in
people over 65 years of age had a downward trend. In 2018, it was 805.1 per
100,000 population and was reduced by 76 index points compared to 2010
when the mortality rate from malignant neoplasms was 881.1.The mortality
rate from malignant neoplasms in the age group 0-64 years was significantly
lower than the mortality rate in people over the age of 65 years.
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Figure 10. Mortality rate from malignant neoplasms in RN Macedonia over the age of 65,
2010-2018

The mortality rate from malignant neoplasms in the age group over 65 years
was higher in men.
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Figure 11. Mortality rate from malignant neoplasms in RN Macedonia over the age of 65 by
sex, 2010 -2018

The most common primary sites of malignant neoplasms

The most common cause of death from malignant neoplasms in men, with
an increasing trend in the period 2010-2018, was malignant neoplasm of the
bronchi and lungs with a mortality rate ranging from 64.8 in 2010 to 66.9 in
2014 and 67.3 per 100,000 men in 2018.
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Figure 12. Mortality rate from malignant neoplasm of bronchi and lung in men in RN
Macedonia, 2010 - 2018

In the period 2010-2018, the most common cause of death from malignant
neoplasms in women was malignant breast neoplasm. The mortality rate
ranged from 30.0 in 2010 to 26.4 in 2018 per 100,000 women. In the analyzed
period, the mortality rate had a declining trend, with the exception of 2016
when the highest mortality rate of 32.7 index points was recorded.
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Discussion

Among non-communicable diseas-
es, malignant neoplasms are the
most common causes of death in the
world. Malignant neoplasms such as
local, atypical, autonomic, intermit-
tent, and inadequate tissue growth,
together with cardiovascular diseas-
es, are the leading cause of nearly
three-quarters of all deaths in the
European region.

In 2018, globally there were about 18.1
million new cases of cancer and 9.6
million deaths of cancer*.

In 2018 in the Republic of North
Macedonia , a total of 19,727 people
died, of which 22.74% from 0-65 years
old and 77.21% over 65 years, whereby
in both age groups a larger number
of deaths among men was recorded
than among women.

In the same year, malignant diseas-
es accounted for 18.9% of the total
mortality and were the second-rated
cause of death behind the cardiovas-
cular diseases.

In 2018, there were 18.1 million new
cases worldwide (17.0 million exclud-
ing the NMSC) and 9.6 million can-
cer deaths (9.5 million excluding the
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NMSC). For both sexes combined, it
was estimated that nearly half of the
world’s cancer cases and more than
half of all deaths occurred in Asia in
2018, as nearly 60% of the global pop-
ulation lives there.

Europe accounted 23.4% of all cancer
cases and 20.3% of all cancer deaths,
although it accounted for only 9% of
the global population, followed by
America with 21% of all cancer cas-
es and 14.4% of deaths in the world.
Unlike other regions, the share of
cancer deaths in Asia (57.3%) and Afri-
ca (7.3%) is higher than the incidence
rate (48.4% and 5.8%, respectively),
due to different distribution of can-
cer types and higher mortality rate in
these regions >°.

Globally, for both sexes, lung cancer
is the most commonly diagnosed can-
cer (11.6% of all cases) and the lead-
ing cause of cancer death (18.4% of
all cancer deaths), closely followed by
female breast cancer (11.6%), colorec-
tal cancer (10.2%) and prostate cancer
(71%) incidence and colorectal cancer
(9.2%), gastric cancer (8.2%) and carci-
noma of the liver (8.2%) due to mor-
tality. By sex, lung cancer is the most
commonly diagnosed cancer and the



leading cause of cancer death in men,
followed by prostate and colorectal
cancer due to the incidence and liver
and gastric cancer due to mortality.
In women, breast cancer is the most
commonly diagnosed cancer and the
leading cause of cancer death, fol-
lowed by colorectal and lung cancer
for the incidence and lung cancer
cause of death. Cervical cancer ranks
fourth in both incidence and mortali-
ty. Overall, the top 10 cancers account
for over 65% of newly diagnosed and
malignant neoplasm deaths.

Of the total number of deaths from
malignant neoplasms in RSM in 2018,
there was a larger number of deaths
recorded among the male population
compared to the female, and most
of them (31.3%) died from malignant
neoplasms of the bronchi and lungs.

Out of a total of 1,494 women who
died from malignant neoplasms in
2018 in RSM, the majority died from
malignant neoplasms of the breast
(18.3%), and 13.1% died from malig-
nant neoplasms of the bronchi and
lungs, as a second cause of death in
women.

Cancer is the second leading cause
of death globally, with about 1 in 6
deaths due to cancer.

About 70% of cancer deaths occur in
low- and middle-income countries.

About one-third of cancer deaths
are due to the top 5 behavioral and
dietary risks: high body mass index,
low fruit and vegetable intake, lack of
physical activity, tobacco and alcohol
use.

Tobacco use is the most important
risk factor for onset of cancer and is
responsible for about 22% of cancer
deaths’.

Cancer-causing infections, such as
hepatitis and human papillomavirus
(HPV), are responsible for up to 25%
of cancer cases in low- and middle-in-
come countries 8.

The economic impact of cancer is sig-
nificant and increasing. The total an-
nual economic cost of cancer in 2010
was estimated at approximately S 1.16
trillion®.

Only 1 in 5 low- and middle-income
countries have the data needed to
pursue a cancer policy™.

In order to reduce the morbidity and
mortality from malignant neoplasms
in the Republic of North Macedonia,
the Program for early detection of
malignant diseases is being imple-
mented. The program refers to:

I. Screening for prevention and
early detection of cervical cancer
which main goal is to reduce the
incidence and mortality from
cervical cancer in women in the
Republic of North Macedonia.

II. Pilot screening of colorectal
cancer in the Republic of North
Macedonia in order to reduce the
morbidity and mortality of the
population from colon cancer.

III. Promotional campaign for pre-
vention and early detection of
prostate cancer organized by
the Ministry of Health in order
to raise awareness among the
male population for prevention
and early detection of prostate
cancer. In addition, the goal is to
encourage family doctors to rec-
ommend preventive examina-
tions (at the secondary and ter-
tiary level) for all men aged 50-55
yvears and those with a family
risk from prostate cancer aged
40-50 vyears.
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IV. Organized mammographic
screening for early detection of
breast cancer which main goal is
early detection of breast cancer in
women in the Republic of North
Macedonia by conducting screen-
ing, following the European rec-
ommendations for implementa-
tion of organized screening.

Conclusion

Cancer is the second leading cause
of death globally and was responsible
for about 9.6 million deaths in 2018,
about 1in 6 deaths due to cancer.

In 2018 in the Republic of North
Macedonia, a total of 19,727 people
died, of which 22.74% from 0-65 years
old and 77.21% over 65 years, whereby
in both age groups a larger number
of deaths was recorded in men com-
pared to women.

Of the total number of deaths from
malignant neoplasms in 2018, 60%
were men and 40% women.

In 2018 in RSM, out of a total of 2,240
men who died from malignant neo-
plasms, the majority died from ma-
lignant neoplasms of the bronchi
and lungs (31.3%), and 8.2% died from
malignant prostate neoplasm, as the
second leading cause of death.

In the same year, out of a total popu-
lation of 1,494 women who died from
malignant neoplasms, the majori-
ty died from malignant breast neo-
plasms (18.3%), and 13.1% died from
malignant neoplasms of the bron-
chi and lungs, as the second leading
cause of death in women.

The most common cause of death
from malignant neoplasms in men
with an increasing trend in the pe-
riod 2010-2018, was malignant neo-
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plasm of the bronchi and lungs with
a mortality rate of 64.8 in 2010 to 67.3
per 100,000 men in 2018.

In women, the most common cause
of death from malignant neoplasms
in the period 2010-2018 was malig-
nant breast neoplasm with a declin-
ing trend from 30.0 in 2010 to 26.4 in
2018 per 100,000 women.

In the period 2010-2018, the mortali-
ty rate from malignant neoplasms in
people aged 0-64 years was declining,
from 87.5 in 2010 to 79.2 in 2018 per
100,000 population. The same phe-
nomenon was present in the popula-
tion over the age of 65, i.e., 805.1 per
100,000 population in 2018 and 881.1
in 2010.

About one-third of cancer deaths
are due to the top 5 behavioral and
dietary risks: high body mass index,
low fruit and vegetable intake, lack of
physical activity, tobacco and alcohol
use.

WHO estimates support opportu-
nities to prevent one-third of ex-
isting malignancies by developing
and strengthening comprehensive
national cancer control programs,
which include prevention, early de-
tection, successful treatment, and
palliative care. It will contribute in
reducing the number of patients with
malignant neoplasms, reducing the
mortality from malignant neoplasms,
reducing the suffering of patients
and their families and improving the
quality of life.
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Abstract

Colorectal cancer (CRC) is an important public health problem, especially in Europe. Every year
approximately 435,000 new cases are being diagnosed with colorectal cancer. Half of these people
die, which makes this type of cancer a second-rated mortality cause in Europe. The main aim
of this paper was to make a literature search related to colorectal cancer with a focus on the
developed Western European countries and countries close to the Republic of North Macedonia.

This paper also intended to provide a picture of the early screening for colorectal cancer as the
most efficient method for prevention and early detection of colorectal cancer and its application
in some developed countries. For achieving the objectives set out in this paper, a survey of the
available literature (both electronic and print) as well as of the grey literature was made. A
systematic search of the following databases was made: PubMed, Furopean Commission, and
Google Scholar. The inclusion criteria were studies conducted between 2008 and 2020, with an
emphasis on the newest studies and those published in the neighboring countries. According
to the WHO recommendations and practices in modern countries, colorectal cancer should be
identified as a serious public health problem. This includes unclear cause of its occurrence,
as well as all possible risk factors which make it almost possible to implement an adequate
prevention program.

The most acceptable sensitive test for implementation of the screening program for colorectal
cancer is the utilization of the FOB test. It is of great importance to follow-up patients with a
positive FOB test as well as to offer easy access to health services, i.e., screening program to the
population.
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OBaa cTaTija e co OTBOPeH TpucTar AUCTpuby-
VIpaHa ojl YCI0BUTe Ha HelIOKa/In31upaHa JnLeH-
113, Koja OBO3MOJKYBA HeorpaHuueHa yrorpeba,
JMCTprOyIMja M PenpojiyKija Ha OWIo Koj Me-
JIAYM, JIOKOJIKY Ce I[UTUPAAT OPUTMHATHHOT(HTE)
aBTOP(M) ¥ M3BOPOT.

KonKypeHTCKH HMHTepecu: ABTODOT M3jaByBa
JleKa Hema KOHKYPEHTCKH MHTepecH.

Vi3Bamok

Konopekransmor kaprmrom (KPK) mpeTctaByBa MHOTY BaskeH jaBHO3IpaBcTBeH mpodem co 435.000 Hopu
cnyyan rogiHo. OBOj BUJL KApLIMHOM € Ha BTOPO MeCTO 110 CMpTHOCT Bo EBporta. [1aBHa 1ie/1 Ha 0Boj TPy
Oelle /Ta ce M3BPIIM MPETTIe]T Ha TOCTOjHATA JTATEPATYPa TOBP3aHa Co CKPUHIHIOT 3 KOMIOPEKTaleH KapIiy-
HoM (KPK) Bo pasBrieHuTe 3amaIHOeBPOIICKM 3eMjH, Kako 1 Bo Pertyormika CeBepHa Make/iHIja 1 3emjute
O] HEJ3MHOTO OTKPYKyBarbe. TPymoT YKasKyBa Ha MOUETOLTE 1 PasBOjOT Ha CKPUHUHT TTporpamata 3a KPK,
KaKo HajedprkacHa MeTojia 3a TpeBeHIja 1 PaHa JIeTeKIja Ha KOJOPeKTaIHAOT KapLyHOM. bupiejku cé
VIIITe BO 1[€JI0CT He Ce MO3HATH MPUUMHATE 32 HACTAHYBAETO Ha KAPIMTHOMOT Ha 71e0e710T0 [IPeBO, Kako 1
MOKHHUTE (haKTOPH Ha PU3HK, IMHCTBEHO MOMKHA ITPEBEHIIMja € M30erHyBambeTo Ha BeKe MO3HATITE PU3KLI
KaKo ¥ CKPUHIHIOT 32 PAHO OTKpMBarbe. 3a OCTBApYBarbe Ha IefTuTe MOCTaBEHN BO 0BOj TP/ Oellle Harpa-
BeH Tperyie]] Ha JI0CTarHaTa JITeparypa (Bo e/IeKTpOHCKa 1 reyateHa (hopMa), Kako 1 Tpersie]] Ha ,c1Bata
ymreparypa” (grey literature). Kako n3Bopu Ha ropatorm (6a3u Ha rofaToim) 3a efleKTPOHCKO rpebapyBare
6ea xopucrenu PubMed, WHO, European commission, Google Scholar. Bo nerpaskyBareto Oea BKITyueHH
craman yomikyBann Bo nepuogior 2008-2020 rojwHa, Mpr 1To TPeAHOCT UM Oellie JiazieHa Ha MOHOBUTe
CTY/IMK KAKO 11 Ha CTY/IMTe KOM Ce OJJHECYBAA Ha 3eMjiiTe o] perioHoT Ha Penybimka CeBepHa MakeoHmja.
Kaxo HajMHOry MprMeHyBaH 1 HajceH3uTHBeH TecT rpy ckpuamiar 3a KPK e MODB tectot. HeorxopHo e fa ce
OJIECHH TIPUCTANOT HA HACEIEHNETO KOH PAHOTO OTKPMBAE HA KOJIOPEKTATHAOT KApLMHOM TpeKy 37ipaB-
cTBeHa yenyra Bo (hopma Ha becrinaren ckpuxuHr 3a KPK co GOB Tecr.




Introduction

Colorectal cancer (CRC) is a very im-
portant public health problem in
Europe. Every year approximately
435,000 new cases are being diag-
nosed with colorectal cancer. Half of
these people die, which makes this
type of cancer a second-rated mor-
tality cause in Europe!. According
to WHO data, colorectal cancer is
the third commonest cause of death
from malignant diseases in men, and
the fourth most common in women,
responsible for 10% of overall death
rate from malignant diseases in the
developed countries.®> CRC mortality
rate in 27 Member States of the Euro-
pean Union varies, whereby Hungary
takes the leading place and Cyprus
is on the last place. This diversity
in mortality is due to different life
styles, screening models or the stage
when the disease has been detected
as well as to the range of sophisticat-
ed treatment and health care.

Colorectal cancer can be detected
in its early stage. In the developed
countries, approximately 40-50% of
the population across lifetime de-
velop one or more adenomas in the
colorectal regionl, and most of them
do not progress to malignancy.? The
average duration of the development
of an adenoma to colorectal cancer
has not been identified, but it is as-
sumed to take at least 10 years.’ This
long latent phase provides an excel-
lent opportunity for early detection
of this disease. If it is detected in the
phase of adenoma, its removal can
prevent the incidence of colorectal
cancer. But, even when cancer is de-
tected in an earlier stage, prognosis
is considerably better than in a more
advanced stage.

Efficiently conducted screening tech-

nique can significantly reduce mor-
bidity and mortality from CRC in the
population. Several approaches for
CRC control are available in healthy
control subjects with or without fa-
milial or other risk of this disease.
They include colonoscopy combined
with sigmoidoscopy and FOB test.
Screening with the FOB test is essen-
tial, but it is necessary to adequately
implement it in practice, to have sys-
tems for appointment for early colo-
noscopy if there is a positive finding
and to establish functional cancer
registers.*

The main aim of this paper was to
make a literature search related to
screening for colorectal cancer with
a focus on the developed Western
European countries and countries
close to the Republic of North Mace-
donia. The paper also describes the
beginnings and development of CRC
screening program as the most ef-
ficient method for prevention and
early detection of colorectal cancer.

Material and methods

In order to accomplish the objec-
tives, set out for this paper, a sys-
tematic review of the available lit-
erature (electronic and print) was
conducted as well as a survey of the
“grey literature”. Retrieval of the fol-
lowing databases PubMed, European
Commission, and Google Scholar
was made. The paper included stud-
ies conducted between 2008 and
2020, with an emphasis on the re-
cent studies and those published in
the neighboring countries of North
Macedonia. The following keywords
were used for retrieval of the elec-
tronic databases: colorectal cancer,
screening for colorectal cancer, FOB
test, algorithm of screening for col-
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orectal cancer. The search of the
“grey literature” comprised retriev-
al of web sites of relevant national
institutions (Health Ministries, aca-
demic institutions, doctors’ associ-
ations, non-governmental organiza-
tions) and it consisted of reviews of
national annual programs, reports
on implementation of programs,
protocols and professional consen-
suses, national projects, etc.

Results

In 2008, according to the WHO data,
450,000 newly diagnosed cases with
colorectal cancer were registered
and the estimated total number of
deaths in the European Union was
232,000. About 65% of all new cases
were in the high-income countries.
The risk of onset of colorectal can-
cer across the lifespan depends on
several factors such as age, eating
habits/physical activity, personal
and familial predisposition, and it
ranges from 5% in patients with an
average risk to more than 95% in pa-
tients with some hereditary/congen-
ital syndromes.’> It is important to
stress the fact that one fourth of the
diseased has a positive family histo-
ry, of which 15% are first-degree rel-
atives.®

According to the existing literature
used for the needs of this paper, CRC
is the third most common maligno-
ma behind that in the lungs and pros-
tate in the United Kingdom. It is the
second most commonly diagnosed
malignoma in women, right behind
that of the breasts. CRC is always fa-
tal if it is diagnosed in the advanced
stage, but it can be cured, i.e., has a
relatively long survival rate if it is di-
agnosed in the early stage.
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In Europe, CRC is the second most
common cause of cancer death in
both men and women. It is the sec-
ond most common malignoma en-
countered in women, right behind
the breast cancer, and the third
most commonly diagnosed cancer in
men behind lung and prostate can-
cers. In the entire European Union,
the death from colorectal cancer has
decreased from 20.36/100,000 popu-
lation in 1995 to 18.86/100,000 popu-
lation in 2009.

Having in mind that in more than
90% of patients CRC develops based
on previous existing benign adeno-
matous intestinal polyps by which
removal carcinoma onset is prevent-
ed along with the fact that disease
detection in the early phase results
in a 5-year survival in more than 90%
of patients, it is necessary to estab-
lish a preventive screening program
for early detection of this disease.’

In 1968, WHO defined the first set of
principles for population screening?:
1) its importance as a public health
problem for the individual and for
the community; 2) recognition of the
latent or early symptomatic stage;
3) available facilities for diagnosis
and treatment; 4) suitable screening
tests; 5) promotion of tests among
the populations; 6) adequate un-
derstanding of the disease history;
7) agreed policy for testing, treat-
ment and care of patients diagnosed
with this disease; and 8) financing of
screening and treatment of CRC as a
continuing process.

Accumulated knowledge for im-
plementation of screening pro-
grams for cancer has been acquired
through screening networks found-
ed in the European Union and the
“Europe Against Cancer’”’ program.’



EU networks have shown that the
entire outcome and quality from
the screening depends on the per-
formance of each and every step of
the screening process. For achieving
a potential benefit from CRC screen-
ing, the quality has to be optimal in
every step of the process and has to
include information, identification
and personal invitation to the target
population, adequate performance
of the screening test, additional di-
agnostics of the lesions detected
with the screening, treatment, sur-
veillance and continuous care. This
approach is essential regarding
screening adjustment to those indi-
viduals who would benefit from it in
terms of adequate monitoring, eval-
uation and subsequent improvement
of its performance’.

Later, all the above-mentioned prin-
ciples were incorporated in the Eu-
ropean Union policy about cancer
screening and were embodied in
the European Council Recommen-
dations on Cancer Screening on 2nd
December, 2003". They showed that
efficacy evaluation is an indispens-
able prerequisite for accepting the
screening process by the population,
but not sufficient by itself. Many oth-
er aspects such as adverse effects,
cost and infrastructure should also
be included in the screening process.
Population screening is a process
that starts with education of the
population about the disease that
is being screened and ends with fol-
low-up of the disease and treatment
of the patient if he/she tested posi-
tive.

Screening can have two approach-
es: opportunistic - when patients
themselves pay a routine check-up
to their family physician, and pro-

active - when a target group that is
going to be subjected to screening is
identified. There are several screen-
ing modalities for early detection of
CRC. They include: fecal occult blood
test (FOBT), flexible sigmoidoscopy,
colonoscopy and computerized to-
mographic colonography. Since one
of the leading symptoms of colon
cancer is occult or overt bleeding
along with impaired intestinal (gas-
tric) emptying, screening with the
FOBT is a method of choice in a large
number of countries.

The risk of developing CRC signifi-
cantly rises above the age of 40, and
91% of all cancers have been detect-
ed at this age and primarily in indi-
viduals older than 50 years. It is as-
sumed that every person at the age
of 50 bears a 4.8% risk of developing
CRC by the age of 74, i.e., 2.3% risk
that he/she will die from CRC. That
is why, the European Union recom-
mends FOB screening for colorectal
cancer in men and women aged 50 to
74 years.

Screening tests are available, but
with different degrees of sensitivity
and specificity. Prior to implementa-
tion of the national program in the
United Kingdom, several sensitive
and specific screening methods were
identified and patient acceptance
and financial implications were also
investigated. CRC screening was
conducted by using the FOB tests.
There is evidence that this modali-
ty saves lives in a similar manner as
the breast screening program in the
United Kingdom. Single flexible sig-
moidoscopy is an alternative to the
FOB test screening and pilot data
show that this technique is being lo-
gistically realized in the United King-
dom. Currently, the FOB test and
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flexible sigmoidoscopy are reward-
ing, but they differ in sensitivity and
specificity. Programs for education
of the population are essential for
reaching the effectiveness.'

In recent decades, the principles of
WHO have been expanded and elab-
orated in the implementation of the
national screening programs in the
Netherlands and has been conclud-
ed that initiation of treatment in the
early phase has more benefit than
delayed treatment. In the Nether-
lands, population screening for col-
orectal cancer stared in 2014, the
target group being aged 55-75 years.
According to the experts’ opinion in
the Netherlands, in long-term per-
spective the national screening pro-
gram could help about 2,400 people
per year that would otherwise die
from colorectal cancer. In the years
2014 through 2018, about 76 of 100
people responded to the invitation
to participate in the screening pro-
gram'.

In the developed Nordic/Scandina-
vian countries colorectal cancer
is the most common type of ma-
lignoma, ahead of breast and pros-
tate cancer. By application of CRC
screening and in line with the re-
sults they obtained, these countries
have reduced death from this cancer
by 23%. Denmark decided to conduct
a feasibility study to assess wheth-
er population/community-based
screening would have the same ef-
fect as it was demonstrated in ran-
domized controlled trials.”® In Dan-
mark, all citizens between 50 and
74 years of age were invited to make
a colon cancer screening every sec-
ond year. A screening program looks
for cancer precursors and cancer in
people who do not have symptoms.
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Without a screening program colon
cancer is usually discovered late,
because symptoms appear late. In
Danmark around 5,200 people a year
develop colon cancer. Colon cancer
is one of the most widespread types
of cancer in the population. Approx-
imately 1,800 people die from colon
cancer every year. A screening kit
is sent to every person by mail. This
test kit is used to collect a small sam-
ple, and then it is returned to a lab-
oratory by mail. The sample is then
checked under a microscope for hid-
den blood, i.e., tiny amount of blood.
Hidden blood can be a sign of colon
cancer or polyps.!® The earlier colon
cancer is diagnosed, the greater the
chances of being cured. In Norway,
the Government has accepted the
non-formal screening of the popula-
tion. The reason behind this lies in
the fact that this country has one of
the world’s highest incidence rates
of colon cancer, especially in people
aged 55 vears and older. This coun-
try plans to offer every citizen free
colorectal cancer screening before
he/she turns 55 years. The program
was started in 2019 with an aim to
cover the entire population within
a five-year period.” It was estimated
that during the period 2013-2017 the
final effect of this policy were 500
death cases. In Finland, the imple-
mentation of the national screening
program was gradually introduced
by using the FOBT as a method for
screening in 20148, In August of 2021
the Finish Government amended the
Government Degree on Screening.
Colorectal cancer screening will be
performed on national level from
2022 onwards. The screening will be
made for both men and women aged
60-68 vears. It will be expanded by
age group and will cover the entire



target population, that is, all people
56 - 74 years old in 2031. The screen-
ing will be made every two years."

The National system in Italy (Passi) is
organized as a telephone-interview
surveillance system that collects
information on population health,
monitors behavioral health risk
factors and diffusion of preventive
health interventions. From 2010 to
2013, more than 151,000 of the pop-
ulation aged 18-69 years were inter-
viewed. During 2013, 136 out of 147
Italian local health authorities par-
ticipated in the survey. Information
regarding screening included: test
uptake (PAP test, HPV, mammogra-
phy, FOB test, colonoscopy), date of
the last test, reason for not partic-
ipating in screening, screening pro-
motion and results from the screen-
ing. Individual information about
socio-economic characteristics was
also available.”

In analyzing the structure of the
conducted screening programs in
different regions of Italy, 38% of
the participants aged 50-69 vyears
reported having undergone CRC
screening in the last two years prior
to the interview. From 2010 to 2013,
an increased coverage for all types of
screening was registered: the trend
was higher in the South of the coun-
try, and the increase was mostly due
to the tests performed within the or-
ganized programs. In regions with
people with a low level of education,
economic problems and immigrants,
a lower coverage of screening was
observed. In regions with well-im-
plemented organized screening
programs, coverage for testing was
higher. Also, differences regarding
socio-economic factors were small-
er than in regions with incomplete

activation of the screening program.
Between 2017 and 2020, about 47%
of 50-69-years old in Italy underwent
colorectal cancer screening. This
statistic has highlighted regional
variations. An obvious considerable
geographic difference between the
South and the North of the country
was registered. In fact, in Northern
regions, about 69% of residents un-
derwent this kind of screening, while
the average percentage in Southern
regions was 27%. In Apulia, the prev-
alence rate of colorectal tests was as
low as 10.6%.

With an aim to reduce death cases,
CRC screening was established in
the United Kingdom. The screen-
ing program was commenced in
Northern Ireland in 2010, and then
England and Scotland started its
implementation. Its goal was to an-
alyze and discuss the initial results
from screening of the colon cancer
in Northern Ireland and at the same
time to compare data with other re-
gions in the United Kingdom. The
adenoma detection was higher than
the expected one.?®

A good example of a well-organized
and effective colorectal cancer
screening program from the region
is the SVIT Program from Slovenia22
aimed for men and women aged 50
to 69 years. As a result of the screen-
ing program, each year in this coun-
try the number of new CRC cases is
reduced for 300, and of death cases
for 200. In the beginning, Slovenia
conducted this CRC screening as a
pilot project, which later proved to
be very successful and hence was im-
plemented on a national level.

In order to reduce CRC incidence
and mortality, a population screen-

23



ing in the Republic of Serbia was or-
ganized. The goal was to assess the
acceptability of the FOB test pro-
posed by primary care physicians.
From August to November 2013, a pi-
lot study for CRC screening was real-
ized. The screening was organized in
individuals aged 50 to 74 years. Fifty
primary healthcare centers from all
25 administrative regions of Serbia
were included. A total of 50,894 in-
dividuals were invited to participate
in the screening program. The par-
ticipation rate was 67.8 and 3.4% of
the FOB tests were positive. Of those
with a positive test, 69.7% agreed to
undergo colonoscopy. The positive
prognostic value was 27.1% for ade-
noma and 14.6% for carcinoma. This
was the first CRC screening program
in the country and encompassed ap-
proximately one third of primary
healthcare institutions in all regions
across the country.?

According to the data of the Na-
tional System for Electronic Health
Records/Evidence - “My Term”, the
incidence of colorectal cancer in R.
Macedonia in 2019 was 34.7/100,000
inhabitants, that is, 38.8/100,000
men and 30.6/100,000 women. In
2018/2019 the incidence of colorec-
tal cancer in both genders was more
than three times higher than in
the period of 2015/2016. The preva-
lence of men was significantly high-
er compared to women (p=0.0001).
The mean age was 64.7£10.9 years;
the youngest diagnosed patient was
14 years old, and the oldest 94 years.
The mean age of men versus wom-
en was 65.1£10.6 vs. 64.1+11.3, with
a significant difference in favor of
older age at first diagnosis in male
patients (p=0.033). A total of 91.54%
of diagnosed individuals were at the
age >50 years. Diagnosis of colorectal
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cancer in younger age groups was sig-
nificantly associated with life in the
rural environment (p=0.0001). Since
2008, there is a national consensus
on prevention, diagnosis, therapy
and follow-up of CRC patients in R.
North Macedonia. In a six-month pe-
riod in 2012 (July - December), the
first pilot CRC screening in the age
group 50-74 years was organized.
The results obtained showed that by
using the FOB test there was a possi-
bility of diagnosing this type of can-
cer in an early stage. In 2012, the first
organized CRC screening was initiat-
ed, which in 2014 reached the high-
est coverage and fulfilled all steps of
the screening program in R. North
Macedonia. Screening and the need
for its implementation in our coun-
try was included in the Strategy for
Healthcare Development, Consen-
sus on prevention, diagnosis, ther-
apy and follow-up of patients with
colorectal cancer in the Republic of
North Macedonia has been made,
and it is in line with the European
recommendations against colorectal
cancer as well as in line with the res-
olution on prevention and control
of carcinomas adopted by the World
Health Organization in Geneva in
2003.%

Discussion

Although the mechanism has not yet
been defined, a large number of stud-
ies have pointed out to stimulation of
the proliferation of the normal colon
mycosis that can turn to adenoma
and CRC, probably due to the direct
genotoxic effect of local metabolites
(free oxygen radicals and sulfur re-
actions) in the colon. Advances in
knowledge about molecular and ge-
netic mechanisms, which play a key



role in the CRC pathogenesis, have
stressed the importance of preven-
tion and early detection by screening
of people from 50 to 70 years of age.

The implementation of screening
programs includes also a structure
responsible for delivery of services,
quality of the service and evaluation.
Population programs, in general,
ask for a high level of organization
in terms of identification and invi-
tation of each and every individual
that belongs to the target group. A
large number of experts and pro-
fessionals are undertaking further
steps regarding the improvement of
the screening standards.?

On 2nd of December 2003, the Health
Ministers of the European Union
unanimously adopted recommenda-
tions on cancer screening based on
the evidence and experience of the
“Europe Against Cancer” program.?
The European Council Recommen-
dations include fundamental princi-
ples of best practice in early detec-
tion of cancer and invites EU Member
States to undertake joint actions in
implementation of national colorec-
tal cancer screening programs, with
an organized population-based ap-
proach and with adequate quality
assurance at all levels.

The adoption and subsequent im-
plementation of the Council Rec-
ommendations on Cancer Screening
has also been supported by various
initiatives of the European Parlia-
ment and has been documented
in resolutions of the Parliament.?®
Efforts for implementation of EU
Council Recommendations also in-
clude continuous update of quality
assurance guidelines suggested by
the Council as a conclusion during
the Slovenian Presidency.”’ The

Council recommendations and Euro-
pean guidelines also stress the need
for efficient communication with
population groups, most common-
ly identified as persons with a lim-
ited access to screening or vulner-
able social-economic groups. This,
in return, should enable informed
decisions about participation, based
on objective, balanced information
about the risks and benefits of the
screening.?®

Screening program efficacy is seen
in the qualitative functioning of
the individual components of the
screening. The success of the pro-
gram is seen not only in the impact
on public health but also on the or-
ganization, implementation and ad-
aptation. In order to determine the
efficacy of the program, that is, its
impact on morbidity and mortality, a
continuous monitoring of the target
population in defined timeframe is
necessary. The key to evaluation of
the population screening program is
in the collection and timely and pre-
cise analysis of the data.

Short-term estimation on the suc-
cess of conducting a screening pro-
gram is evaluated by the population
response, the speed of reporting a
positive finding and referral to colo-
noscopy, the attitude of the people
with a positive test towards further
investigations, extent of the utiliza-
tion of engaged resources (colonos-
copy, analgosedation, endoscopic
interventions - a successfully con-
ducted examination, follow-up of the
pathological finding and treatment).

Long-term estimation on the success
of conducting a screening program
refers to the decrease of mortality
and morbidity rate from CRC.

Since 2007, several EU Member States
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are in a process of implementation
of a national population screening.
This type of screening is being con-
ducted in five countries: Finland,
France, Italy, Poland and United
Kingdom. Some of these countries
are running non-population-based
CRC screening program (Austria,
Bulgaria, Czech Republic, Germany,
Greece, Latvia, Slovak Republic). Oth-
er five countries have realized a pilot
CRC screening program (Hungary,
Cyprus, Portugal, Romania and Slo-
venia). Ten of these 17 countries have
adopted the FOB test alone, 6 use a
combined FOB test and endoscopy,
and one uses colonoscopy, too. Ten
of them have developed or upgraded
the CRC screening program (Czech
Republic, France, Ireland, Lithuania,
Portugal, Slovak Republic, Slovenia,
Spain, Sweden and United Kingdom).
Danmark and the Netherlands are in
the phase of implementation of the
CRC screening program.?®

Conclusions

According to the WHO recommenda-
tions and good practices in modern
countries, CRC has to be identified as
a public health problem. By applying
a high-quality screening program
that would comprise a large number
of participants, the decrease in mor-
tality percentage is generally accept-
ed to be similar in all countries. Each
country should give priority to the
benefits of the CRC screening over
the benefits of alternative programs.
CRC incidence rate in Europe shows
that the potential benefit from CRC
screening is important for all Euro-
pean countries.

Currently, only the FOB test (for de-
tection of occult bleeding) for men
and women aged 50-74 years is rec-
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ommended by EU as a valid screen-
ing test for early detection of CRC.
Direct harmful effects related to
this test are minimal. The guide-
lines, in general, contain informa-
tion about establishing screening
programs with excellent quality us-
ing the most common modalities in
Europe, which are FOBT, flexible sig-
moidoscopy and colonoscopy. Stool-
based tests, such as FOBT and FIT
(fecal immunochemical test), have
been recognized as effective, but it
is assumed that quantitative FIT is
superior in terms of specificity and
sensitivity. FOB tests should be re-
peated at annual or biannual basis
or at least every three years if FIT is
used. The guidelines emphasize the
lack of high-quality evidence for as-
sessment of colonoscopy. Neverthe-
less, according to the authors, cur-
rent evidence supports the 10-year
surveillance if colonoscopy is used,
which indicates that the extended
interval up to 20 years can be appro-
priate.

In the Republic of North Macedonia,
the FOB test has been accepted for
implementation in the screening
program for early detection of CRC
and hence European guidelines are
met, but it has to be taken into con-
sideration that upgrading is neces-
sary for development of protocols
and guidelines for screening.
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Abstract

Hepatitis B is the world’s most common blood-borne viral infection, accounting for 2 billion
infections, 350 million carriers, and 6 lakh deaths annually. Aim of the paper was to determine
the level of knowledge among healthy population in the Republic of North Macedonia regarding
Hepatitis B virus infection. Material and methods: A community-based cross-sectional study
was undertaken. Questionnaire was administered to 600 healthy individuals, who heard about
hepatitis B. Data handled and analyzed by using statistical package SPSS. Results: The profile of
those who give the correct answer regarding the cause of hepatitis B that it is a virus are women
(65.3%), aged 40 to 49 (42.8%), by nationality are Macedonian, have higher education (52.8%),
92.8% live in urban areas, 74.3% are married, employed (79.2%) and have a moderate monthly
income (68.9). About one-third of the sample said that loss of appetite, diarrhea, nausea/vomiting
also associated with hepatitis B. There is a significant difference in knowledge related to early
(prodromal) (symptoms such as cold and flu - fever, runny nose, cough) symptoms of hepatitis
infection. Only 177% give the correct answer that they register, and 81.7% do not. Jaundice is one
of the common symptoms of hepatitis, 32.2% give the correct answer, and 25.8% of the symptoms
that are present and common are nausea, vomiting and loss of appetite. The percentage difference
registered between the correct answers to the questions QP 18,19 and 20 versus the incorrect
answers is significant for p <0.05 (p = 0.0000) in favor of the incorrect answers. Conclusions:
Important knowledge deficits about the routes of hepatitis B transmission/prevention were
identified. Continued efforts should be made to develop and implement hepatitis B educational
campaigns/health promotion for these communities.
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Vi3Bamok

Xemarutiic B e HajuectaTa BUpycHa MH(EKIMja BO CBETOT Koja ce MpeHecyBa MPeky KpB, O 2 M-
njapa uHbeKrn, 350 MUIMOHN HOCUTEIN 1 6 MUTMOHM CMPTHU CITyday rofuuiHo. Llem Ha Tpygor
e Jla ce yTBP/IM HUBOTO Ha 3Haeke Kaj 37paBata rnorysanuja Bo Perrydnmka Cepepra MakezioHuja Bo
BPCKa co MHeKIjaTa co Bupycot Xenaruruc b. Matepujan n MeToau: Belie cripoBesieHa cTy/inja
Ha Mpecek Bo 3aefiHMIaTa. [IpamaaHukoT Oeme agMuHUCTpUpaH Ha 600 371paBu MHAMBUIYH KOU
cnyiHane 3a xenatutuc b. [lozatormte ce aHanu3mupaa co TOMOII HA CTATUCTMUKK makeT SPSS.
Pesynratit: [TpouIoT Ha OHKeE KOM [IaBaaT TOUeH OJIrOBOP BO OJIHOC Ha MPUUMHATA 38 XemaTHTHC
b niexa e Bupyc ce xenn (65,3%), Ha Bospact of 40 o 49 roamnn (42,8%), 110 HALMOHAHOCT Ce
MakeioHKH, co BicoKo obpasoBanue (52,8%), 92,8% xuear Bo ypbaHu cpenunu, 74,3% ce Bo Opak,
BpaboTeru (79,2%) 1 MMaaT yMepeHn MeceuHu mpuMarba (68,9). OKony efiHa TpeTiHa off TPUMePO-
KOT 3Haejle JleKa TyOemeTo Ha ameTuT, Jiujapea, rajierbe/oBpaKkame ce TOBP3aHK CO XemaTHTHC
B. Tloctou 3HAUAjHA Pa3/MKa BO 3HACHETO MOBP3AHO CO PaHUTe (TPOAPOMAIHH) (CUMITOME Kako
HACTMHKA ¥ TPHUIT - TPECKA, TeUeHe Ha HOCOT, KalljlKiia) CUMITOMU Ha MH(EKIIMja Co XeraTuTuC.
Camo 177% naBaat ToueH OArOBOD fieKa ce perucTpupaar, a 81,7% He. Kontuila e efieH off Hajuec-
TUTe CUMITTOMM Ha XeMaTUTHC, 32,2% ro jaBaaT TOUHKUOT OAroBop, a 25,8% oJ] CUMITOMUTE KOU ce
MPUCYTHU M UECTH Ce Tafiekbe, MoBPaKate 1 Iy0erme Ha anetut. [1poljeHTyalTHaTa pas/iuKa peric-
TpUpaHa MoMery TOYHUTe OArOBOpM Ha mpamamarta 18,19 u 20 HaCITPOTH HETOUHMTE OJIFOBOPU €
suauajia 3a p <0,05 (p = 0,0000) Bo KOpUCT Ha HETOUHKTE OATOBOPH. 3akyyuouy: MaeHtnduKkyBamu
ce BaKHY HeJIOCTATOLM BO 3HACHETO 3a MATKINTATA Ha TTPeHOC/peBeHIIja Ha xernatutic b. Tpeba
Jla ce HarpaBaT KOHTMHYMpPaHU HAMOPY 3a Pa3Boj M CIPOBEIyBambe Ha elyKaTUBHYM KaMIambyu 3a
xeratutic B/mpomoluja Ha 371paBjeTo 3a OBYIE 3aeHULIA.
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Introduction

About 240 million persons worldwide
are chronically infected with hepati-
tis B virus (HBV)' with heterogeneous
prevalence throughout the world.
There is an intermediate to high prev-
alence in the Asia-Pacific region, rep-
resenting three-quarters of chronic
HBV-positive subjects worldwide.? In
South-East Asia region, the estimated
burden of chronic HBV infection is
around100 million.> During HBV infec-
tion, an estimated 15%-40% of chron-
ic hepatitis B patients would develop
complications such as acute exacerba-
tion, liver cirrhosis, and hepatocellular
carcinoma.*® The HBV is 50-100 times
more infectious than HIV.%®

Hepatitis B is a vaccine-preventable
infection. Universal HBV vaccination
in newborns has dramatically changed
the epidemiology of chronic HBV in-
fection."?

By knowing facts, having proper aware-
ness, and attitudes the menace of this
disease can be prevented to a great ex-
tent.!?

In the present study, we have made
an attempt to document the knowl-
edge status among the general healthy
population. It is part of bigger study
of knowledge, awareness and practice
of hepatitis B and HBV vaccine. This
assessment will identify the gaps in
knowledge and will be helpful in plan-
ning effective health education cam-
paign for health care people.

Material and methods
Study setting

The time period is not limited, the
study lasts until the fulfillment of the
number, ie. sample size.

Study sample and sampling

An estimated sample size of 600 par-
ticipants. Criteria for inclusion in
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the study is that the respondents are
residents of the Republic of Northern
Macedonia, to be older than 18, to be
healthy, not to use any type of medica-
tion, not to be mentally and physically
handicapped, and to participate volun-
tarily. They were interviewed through
a KAP (knowledge, attitudes and prac-
tices) questionnaire. Information was
obtained regarding socio demographic
and knowledge variables. The method
of data collection is through a paper
questionnaire, smart phone, tablet,
questionnaires sent via Google forms
or Kobo toolbox specified on basis of
feasibility of use. The study was con-
ducted using a structured question-
naire consisting of two parts: I. socio-
demographic data-8 questions and II.
Knowledge - 25

The first part includes data on age,
gender, education, nationality, area of
residence, marital status, etc.

The second part includes 25 questions.
Participants can choose between three
predefined options which were (Yes),
(No) and (I do not know). Every correct
answer gets one point, and zero for in-
correct and do not know answers. The
range is from zero (minimum score)
to 2 (maximum score). The questions
are about the knowledge of hepati-
tis B about viral pathogenesis, modes
of transmission, risk factors (blood
transfusion, surgical or gynecological
intervention, dental intervention, tat-
toos, piercing, intravenous drug users,
hemodialysis, and occupational expo-
sure), symptoms, diagnosis, and pre-
vention of infection.

The results of knowledge are classi-
fied into three levels: poor, moderate,
and good. The scale of classified lev-
els of knowledge is: bad (poor) level of
knowledge of <50%, moderate level of
knowledge of 50% -75% points and good
level of knowledge of> 75% points. Sim-
ilar cut-offs are used in the literature
points values for a good level of knowl-



edge. For example, “good knowledge”
cut-off points vary in Indonesia stud-
ies 80%'"> and Nepal ¢, or 75% points in
Saudi Arabia 78 in Malaysia ¥, or 70%
in Yemen %, and Vietnam 2.

Study analysis

Data obtained were entered and ana-
lyzed by using statistical package SPSS.
Descriptive statistics was done to docu-
ment the knowledge level, and Differ-
ence also performed to understand the
significant difference (P < 0.05). The chi-
square test was used to assess the sta-
tistical significance to different risk fac-
tors and the multiple logistic regression,
was also used to get the most significant

risk factors of hepatitis B. The logistic
regression model was used to check the
significant risk factors of hepatitis B, in
which we considered knowledge about
hepatitis B and the remaining variable
such as age, sex, area, marital status,
education, piercing, re-use of syringes,
affected mother to child, multiple sexual
relation, affected blood were considered
as independent variables.

Results

A total of 600 subjects were involved in
the study. Table-1 shows the details of
descriptive statistics-the socio-demo-
graphic characteristics of the studied
participants are summarized.

Table 1. Overview of the socio-demographic characteristics of the respondents

age-years. 0poj %

<=29 178 29.7
30 - 39 137 22.8
40 - 49 238 39.7
>-50 47 7.8

gender

man 208 34.7
woman 392 65.3
nationality

Macedonian 523 87.2
Albanian 65 10.8
Turkish 8 13
Roma 1 0.2
else 3 0.5
education

elementary 8 13
high 266 44.3
higher 45 75

university 281 46.8
place of residence

urban 553 92.2
rural 47 7.8

31



marital status

1o 167 278
yes 433 72.2
employment status

employee 460 76.7
unemployed 4) 70
student 98 163
monthly income

Low 74 12.3
Moderate 406 677
Does not want to share this informa- 62 103
tion / I do not know .

All the participants were in the age
between 20-67 years with a mean
age of 36.7+ 9.6 years. 39.7% partici-
pants belonged to age range 40-49
years, 29.7% less than 29 years and
7.8% above 50 years of age. Major-
ity (65.3%) was females, while 34.7%
were male. Seventy two percent
were married, 27.8% unmarried. Re-
garding educational status, 44.3%
had intermediate, 1.3% elementary,
46.8% graduate and postgraduate
education. Most of the participants
were employed (76.7%), they belong
to the Macedonian nationality, 67.7%
are with moderate monthly income
and were from urban area.

Table 2 describes participants’ re-
sponses to HB knowledge. Knowl-
edge was assessed with questions fo-
cusing on the etiology of HB, signs,
symptoms and transmission. The
participants in the study showed a
moderate level of knowledge-54%
points (50% -75% points). Out of 600
participants, 439 (73.2%) were within
the poor (poor) range of knowledge,
while 1611 (26.8%) showed adequate
knowledge of HB. Poor knowledge
was evident in the answers to the
questions related to the symptoms
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(questions 18-21), some of the ques-
tions related to the transmission of
HB (questions 8.10) and the ques-
tions related to the consequences
(Q18-19). The correct answers 89%,
87.2%, 83.7%, 81.5% were the highest
in answer to questions 1, 2, and 9 re-
spectively.

To the question “Have you heard of
hepatitis B?(Q1) 89.0% of respondents
answered positively - YES (heard be-
fore the study), and 66 (11.0%) respon-
dents did not hear about hepatitis B.
Correct answer, correct information
to the question “Hepatitis B causes”
virus have 83.7% of respondents, and
16.3% think it is a bacteria, the per-
centage difference is statistically sig-
nificant for p <0.05 (p = 0.000000)

The profile of those who give the
correct answer regarding the cause
of hepatitis B that it is a virus are
women (65.3%), aged 40 to 49 (42.8%),
by nationality are Macedonian, have
higher education (52.8%), 92.8% live
in urban areas, 74.3% are married,
employed (79.2%) and have a moder-
ate monthly income (68.9).

Knowledge about mode of transmis-
sion of hepatitis B



Results revealed that most of the re-
spondents were unaware of the hepa-
titis B infection. The transmission by
blood and blood products (74%), nee-
dles and sharps (75%), unprotected
sex (67.7%) knowledge level found to
be intermediate.

In terms of knowledge about the mode
of transmission, the majority of re-
spondents, i.e. participantsinthe study
showed a moderate level of knowledge
- 56.6% points (50% -75% points). Poor
knowledge was evident in the answers
to the questions related to the trans-
fer question 8 (piercing-48.3%) and the
question related to the transfer ques-
tion 10 (cocaine sniffing - 21.0%). Cor-
rect answer in the study that showed
a good level of knowledge was i.v. drug
use 87.2% (Q 9).

Respondents rate the transmission
of HBV through piercing or tattoo
from 48.3% to 66.2%. Ignorance and
negation of piercing and tattoo place-
ment as a possible mode of transmis-
sion ranges between 51.7% (non-8.0%
and 43.7% know) to 33.8% (non-8.0%
and 25.8% know). More than half of
the 54.5% of the respondents know
that hemodialysis as a therapeu-
tic method and its implementation

can be transmitted and HBV. 57.3%
of respondents give the correct an-
swer that hemophilia as a disease in
which blood and blood products are
received is a possible transmission of
HBV. The percentage difference reg-
istered between those who give the
correct answer versus those who do
not know or give the wrong answer is
significant for p <0.05 (p = 0.0000)

Half of the respondents (51.3%) know
that frequent change of sexual part-
ner is risky behavior and 67.7% of re-
spondents know that unsafe sex is a
risk for HBV transmission.

66.5% of respondents know that hy-
gienic habits - using common uten-
sils to maintain personal hygiene (for
shaving, for dental hygiene - tooth-
brushes, for injecting drugs) is cor-
rect. The percentage difference that
is registered between the correct an-
swer, the incorrect answer and I do
not know according to the Difference
test is statistically significant for p
<0.05 (p = 0.0000).

Perinatal and sexual transmission of
HBV were recognized by 52% and 51%
of respondents

Table 2. Knowledge about HBV and mode of transmission (Q1-Q17)

Q1 have you heard of Hepatitis B. opoj %
yes 534 89.0
no 66 11.0
Q2 Hepatitis B causes

virus/correct 502 83.7
bacteria/incorrect 98 16.3
Q3 Transfusion of infected blood and blood product

correct 444 74.0
incorrect 65 10.8
I do not know 91 15.2
Q4 Surgery
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correct 355 59.2
incorrect 95 15.8
[ do not know 150 25.0
Q5 Gynecological intervention

correct 316 52.6
incorrect 148 24.7
[ do not know 136 227
Q6 Dental intervention

correct 355 59.2
incorrect 46 77

[ do not know 199 33.2
Q7 tattoo

correct 397 66.2
incorrect 48 8.0
[ do not know 155 25.8
Q 8 piercing

correct 290 48.3
incorrect 48 8.0
[ do not know 262 43.7
Q9 i.v. drug use

correct 523 87.2
incorrect 18 3.0

[ do not know 59 9.8
Q10 cocaine sniffing

correct 126 210
incorrect 331 55.2
[ do not know 143 23.8
Q11 hemodialysis

correct 327 54.5
incorrect 161 26.8
[ do not know 112 18.7
Q12 hemophilia

correct 344 57.3
incorrect 41 6.8
[ do not know 215 35.8
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Q13 hygiene habits - using common utensils to maintain personal hygiene

correct 399 66.5
incorrect 31 5.2
I do not know 170 28.3
Q14 often changing sexual partner

correct 308 51.3
incorrect 173 28.8
I do not know 119 19.8
Q15 contaminated syringes and needles

correct 450 75.0
incorrect 99 16.5
I do not know 51 8.5
Q 16 from a positive mother to a child

correct 303 50.5
incorrect 67 11.2
I do not know 230 38.3
Q 17 through unsafe sex

correct 406 67.7
incorrect 109 18.2
I do not know 85 14.2

Knowledge about symptoms of hep-
atitis B

About one-third of the sample said
that loss of appetite, diarrhea, nau-
sea/vomiting are also associated
with hepatitis B. There is a signifi-
cant difference in knowledge relat-
ed to early (prodromal) (symptoms
such as cold and flu - fever, runny
nose, cough) symptoms of hepa-
titis infection. Only 17.7% give the
correct answer that they register,
and 81.7% do not. Jaundice is one of
the common symptoms of hepati-
tis, 32.2% give the correct answer,
and 25.8% of the symptoms that are

present and common are nausea,
vomiting and loss of appetite. The
percentage difference registered
between the correct answers to the
questions QP 18,19 and 20 versus
the incorrect answers is significant
for p <0.05 (p = 0.0000) in favor of
the incorrect answers (Table 3).

18.5% of respondents know that
patients with HBV often show no
symptoms, the percentage differ-
ence between the correct answer
to question 21 versus the incorrect
answer is significant for p <0.05 (p
= 0.0000) in favor of the incorrect
answer (Table 3 ).
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Table 2. Knowledge about HBV and mode of transmission (Q1-Q17)

Q18 The early symptoms of hepatitis B are the same as the common cold and flu

(fever, runny nose, cough) N %

correct 106 17.7
incorrect 490 81.7
I do not know 4 0.6

Q 19 Jaundice is one of the common symptoms of hepatitis B?

correct 193 32.2
incorrect 404 6/.3
I do not know 3 0.5

Q 20 Are nausea, vomiting and loss of appetite a common symptom of hepatitis B?

correct 155 25.8
incorrect 440 73.3
I do not know 5 0.8

Q 21 Are there no symptoms of hepatitis B in some patients?

correct 11 18.5
incorrect 480 80.0
I do not know 9 1.5

In the univariate analysis, age, mar-
ital status, educational level and
family income were associated with
good knowledge. Gender, ethnicity,
and type of employment had no as-
sociation with participants’ knowl-
edge. Higher HBV knowledge was
statistically significantly associated
with younger age (p = 0.014), higher
education (p < 0.0001), place of liv-
ing (p < 0.00), employment status-
employee (p < 0.00) and monthly
income-moderate (p < 0.00). Com-
pared to the youngest age group (<29
years), participants aged 30-49 years
had 2.2 times higher odds of having
good knowledge (OR: 2.21; 95% CI:
1.39-3.50). Compared to individuals
who had only completed primary
school and high school increased
odds observed among participants
who had completed university diplo-
ma certificate (OR: 5.46). A moderate
monthly income was also associated
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with good knowledge.

After excluding predictor variables
with P > 0.25 from the analysis, the
multivariate model revealed that
age, ethnicity, education and family
income were significant predictors
of good knowledge. Having a post-
graduate was the strongest predic-
tor factor for good knowledge (OR:
3.20; 95% CI: 1.06-9.62) followed by
individuals with the highest family
income (OR: 1.87;95% CI: 1.15-3.06).
They were positive predictor of
higher HBV knowledge in our study.
Nationality was not identified as a
positive predictor of higher HBV
knowledge in our study.

Discussion

Accurate knowledge is not only criti-
cal for decreasing the infection rate,
but also important to dispel persis-
tent myths, partial knowledge can



further perpetuate the risk of infec-
tion?2.

This study was a part of much big-
ger study to assess HBV knowledge,
attitudes and practices.The cur-
rent study sought to document the
knowledge toward hepatitis Bamong
healthy individuals. Results of the
study demonstrated a “reasonable”
level of HBV knowledge toward hep-
atitis B, majority of people still un-
aware about the disease and its vac-
cine .

HB is probably the most important
chronic viral infection affecting peo-
ple. However, despite the develop-
ment of an effective vaccine against
HBYV, this infection remains a serious
threat to public health in world and
in North Macedonia, still.

A study was conducted to know the
knowledge in community. Younger
age was found to be a positive pre-
dictor of higher HBV knowledge in
our study, a possible explanation is
that the Internet is being utilized
more frequently in recent years by
younger individuals for health infor-
mation?.

Higher education was another posi-
tive predictor of higher HBV knowl-
edge in our study. Such an associa-
tion has been well documented in
the literature?* 2> 2629,30,51-38,

This finding is comparable with pre-
vious studies in Malaysia. A study
of community members, healthcare
workers and university students
found 39.1% of respondents had good
knowledge (using a cut-off point of
73.3%). Among university students
(undergraduate, master and PhD
students), 50.3% of the respondents
had good knowledge (using a cut-
off point of the median score)®. In
a population of people with chronic
HB, the mean knowledge score was
only 12.57/20 (62.85%)3. In this study,

38.8% of respondents are categorized
as have good awareness. Low aware-
ness towards HB has also been re-
ported among community members
404 and among dentists* in Malay-
sia. Together, these figures indicate
that knowledge*# and awareness* +
towards HB is low in Malaysia. The
lack of knowledge is a major obstacle
for putting forth an effective popu-
lation /community agenda, and also
has implications for the continued
spread of the infection. Our find-
ings of low knowledge highlight the
need to improve public knowledge
towards HB through the dissemina-
tion of information on HB to com-
munity members.

One of the strongest predictors for
poor knowledge and awareness to-
wards HepB islow education. The im-
pact of education on good knowledge
of HB has been reported in studies
from Australia®®, British Columbia,
Canada*, Canada*, China®, Kenya
4 Malaysia®, Poland*, Singapore?* ,
and among Cambodian Americans
in the US*°.. There are at least two
reasons for this finding. Firstly, HB
is a complex disease with variations
in natural history, progression and
clinical management; individuals
with low levels of education could
have difficulty in understanding and
interpreting information related to
HB. Secondly, individuals with high-
er education have greater access to
information related to HB from vari-
ous sources and therefore are more
likely to have better knowledge.
These findings have two important
implications. Firstly, community
members with low educational at-
tainment are the most appropriate
group to be targeted in intervention
programs to improve knowledge to-
wards HB in Macedonia. Secondly,
information related to HB being
used in prevention programs needs
to be simplified so that it is easy to
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understand for households with low
academic education.

Study conducted among health work-
ers in White Nile state in Sudan,
showed that the level of knowledge
was significantly associated with oc-
cupation and educational degree’..

These results indicate that there is
a need for more HBV health promo-
tion, targeted education, and train-
ing. Other studies reported that the
level of the knowledge of hepatitis is
low among different populations, in
several areas worldwide>>>*,

Conclusion

Our findings revealed gaps in respon-
dents’ knowledge and understanding
of the transmission risks of hepatitis
B. Comprehensive hepatitis educa-
tion strategies should be developed
to address gaps in knowledge among
the Macedonian public towards viral
hepatitis

Important knowledge deficits about
routes of hepatitis B transmission/
prevention were identified, though
these health populations are aware
of at least a symptom of HB. Contin-
ued efforts should be made to devel-
op and implement hepatitis B educa-
tional campaigns/health promotion
for these communities. Emphasis
should especially be laid on aware-
ness campaigns to educate the pub-
lic that hepatitis B is vaccine-pre-
ventable disease and do not spread
by polluted water or by sharing uten-
sils and that it could be easily pre-
vented by three simple, easily avail-
able, inexpensive shots of hepatitis
B vaccine. There is an urgent need
for community-based interventional
study for improving the knowledge
and awareness level of these healthy
population regarding hepatitis B and
its vaccine.
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In summary, there is an urgent need
to raise public awareness and knowl-
edge of HBV in order to avert its per-
petuation in the community.
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JaBHo 3gpasje

Abstract

The first human cases of coronavirus disease (COVID-19), a disease caused by the new coronavirus,
was reported on December 31, 2019 in China for the first time. The virus was named temporarily
as 2019 new coronavirus (2019 novel coronavirus-2019 -nCoV), or finally as SARS-CoV-2. The
aim of this paper is to give an overview of the laboratory detection of SARS-CoV-2 virus with
reverse transcriptase - polymerase chain reaction (RT-PCR) in real time, as well as detection of
viral mutations in the Laboratory for virology at the Institute of Public Health. The samples
used in the study were taken from all geographical regions in North Macedonia, including the
10 regional Centers for Public Health throughout the country, from hospital patients, from
COVID19 hospitals across the country and from the COVID19 checkpoint at the Institute of Public
Health. All samples were tested using RT-PCR in real time. Additional assays were applied for
identification of the circulating variants. The continuous surveillance of the variants of concern
(VOC), as well as the newly emerged variants can allow the public health officials to modify their
approach to disease control and management and intervene more effectively as well as in a timely
manner in order to prevent major morbidity and mortality from COVID-19.
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KoHKYpeHTCKH MHTepecu:ABTOpOT i3jaByBa
JieKa HeMa KOHKYPEHTCKU MHTepecH.

VisBamok

[IpBute xymann cinydan Ha 6onecra KOBUJI-19 (coronavirus disease 2019- COVID-19), 6onect
Npein3BUKaHa OJ HOBUOT KOPOHABUPYC, 3a MpB MaT ce npujaBeHu Ha 31 mexkemspu 2019 roau-
Ha Bo HP Kuna, kora Bupycor ro gobun npuspemeroro ume 2019 HoB Koponasupyc (2019 novel
coronavirus -2019-nCoV) umm noforiHa SARS-CoV-2. Llenta Ha 0B0j TPy/L € Jia ce mpuKasKe MpoiecoT
Ha JTabopaTopycKa jeTeKiyja Ha SARS-CoV-2 BUPYCOT cO peBep3Ha TPAHCKPUIITa3a - MOJIMMepasHo
BepwkHa peakiyja (PT-I1BP) Bo peanHo Bpeme, Kako 1 MPOTOKOJIOT 3a JIeTeKIIja Ha BapujaHTHTe
Ha SARS-CoV-2 Bo Jlabopatopujata 3a Bupycosoruja mpu MHCTUTyTOT 3a jaBHo 3zpasje (M]3). Tec-
TUPaHMU ce TpuMepolu ofi cycriektHy natenTy 3a KOBU/I-19 on teputopujata Ha 1ena apkasa
3a jaboparopucka jietekuuja Ha SARS-CoV-2. [Tpumeporure npucturnysaat o 10-te peruoHanHu
1eHTpH 3a jaBHo 3apasje (11]3), oz XocnuTann3upaHy natueHTy o/ KOBUT, OOJHULIMTE HU3 JIP)KaBaTa
1 0f1 yHKTOT 3a KoBup 11pu 1] 3. Cute mpumeporu ce Tectrpanu co npumena Ha PT-TIBP Bo peanHo
BpeMe CO JleTeKluja Ha pas3/InuHu reHn Ha BUPYCOT. [lOMOIHUTeTHY aHA/IM3M Ce TIpaBar 3a ujjeH-
TUbUKalMja Ha IUPKYIMpauKkuTe BapujaHT. KOHTUHYMPAHUOT HAJI30D HA BApUjaHTUTE 3a 3arpu-
eHoct (variants of concern - VOC), Kako 1 HOBOHACTAHATUTE BAPUjAHTH MOKE JIa M OBO3MOKAT
Ha 37]paBCTBEHMTe CYKOM 7la TO MOAMMUIMPAAT CBOjOT MPHUCTAI KOH MPOIeCOT Ha KOHTpOa U
yIpaByBate Ha OosiecTa 1 Jla MHTepBeHNpaaT ehuKacHO U HABPEMEHO, CO 1IeJ Jla ce CIIPeur rojiem
Mopbuuret 1 cmptHocT o7y KOBUJI-19.

44



Bosep

ITanpmemujata co KOBU]I-19 odu-
LMjaJlTHO e o0OjaBeHa o[ CTpaHa Ha
CBeTckaTa 3JpaBCTBEHa OpraHu3alijja
(C30) na 30 janyapu 2020 roguHa u
MMpean3BHKa 3rojieMyBakhe Ha CTalKu-
Te Ha MOPOUIUTET U MOPTAJINTET HU3
1enuot cBeT.! CTpaTeruure 3a orpa-
HUUyBalhe Ha IMaHJeMujaTa ce MOTIIN-
paaT Ha O6p3aTa 1 UyBCTBUTeTHA j1abo-
paToprCKa aujarHosa 3a JeTeKlMdja Ha
11e/Id O] BUPYCHUOT reHoM Ha SARS-
CoV-2 Kaj pecriupaTOPHU IPUMEPOLIN.
Enen on mHoryte pbakTopy Kou MMa-
aT BJIMjaHMe BP3 BepoJIOCTOjHOCTa Ha
IIMjarHOCTUYKUTE TIPOTOKOJIM MOJKe Jia
e reHeTcKara BapujadbmiHocT Ha SARS-
CoV-2 . BcyliHOCT, MyTallMuiTe KOUIIITO
ce ciydyBaaT 3a BpeMe Ha reHOMCKa-
Ta eBosyLja Ha SARS-CoV-2 Bupycot
MO’Ke Jla OuiaT BO KOH3epBUpPaHU pe-
Ir'MOHU 3a KOU Ce Ar3ajHUPaHU MoBeKe-
TO KOMEePIIUja/THU IIpajMepu U MpooOu.
Mmajku ja npeABuj, KOHTUHYHMPaHaTa
r10jaBa Ha HOBY BapujaHTU, CUTyallja-
Ta Tpeba Ja ce cjieu MOCTOjaHO, KaKo
1 Jla ce ITpUMEHyBaaT ITPOTOKOIM 3a
yabopaTopUCcKa OUjarHOCTUKA KOU ce
HacouyeHU KOH ITOBeKe 1leJIH reHu Ha
IeTeKiuja.

IlenHu reHy Ha JeTeKlyja ce YeTUpu-
Te€ CTPYKTYPHU ITPOTEUHU: TPAaHCMeM-
OpaHCKU TJMKonporeuH - spike (S),
IpoTerH Ha obBUBKaTa - envelope (E),
MeMOpaHCKU IIpOTeMH - membrane
(M), HyK/IeoKarcujeH TMpOTeuH -
nucleocapsid (N) u HeCTpyKTypeH Ipo-
TeUH - (BaykeH 3a opMupame Ha KOM-
IUTEKCOT peIlIMKasa TPaHCKPUIITa3a)
- open reading frame (ORF).2 Bupycu-
Te MMaaT KpPaTKO reHepalliCKo BpeMe,
ocobeHo PHK BupycuTe u mmaat pe-
JIATUBHO BHCOKM CTaIlKM Ha MyTalluja.
HeomnxomHo e fa ce ciefatr LUPKYIIU-
pauKUTe BapuWjaHTU CO KJIYUHU MYyTa-
1y Ha SARS-CoV-2 1rro ce ciiygyBaat
HajuecTo BO paMKUTe Ha S IIPOTEeUHOT
M KOM MOKaT Jila JoBedaT IO 3roje-
MyBale Ha TPAaHCMHCHOMWJIHATA MOK
Ha BupycorT.’ [loBeKeKpaTH!U MyTaluu

4+

MOKe Jla JoBejiaT JI0 IojaByBaibe Ha
HOBU BapHjaHTU KOU MOJKe JIa BujaaT
Ha TeKOT Ha IMaHJieMujaTa U KIMHUUKa-
Ta CJIMKa Ha 3apa3eHuTe.

3aBMCHO O]f TOa JaJii BapyUjaHTUTE Ha
SARS-CoV-2 ja meHyBaaT KJIMHUYKAaTa
CJ/IMKa MW CEepUuO3HOCT, BOCIOCTaBEHU
ce cucteMu Bo C30 3a OTKpuBame Ha
MoTeHIMja/IHd BapujaHTU Ha 3arpu-
skeHoct (variant of Concern - VOC)
IV BapujaHTU Ha uHTepec (variant of
interest - VOI) u uctute ce npoleHyBa-
aT Bp3 OCHOBA Ha PU3UKOT IIITO IO HO-
caT 3a I71I00aJIHOTO jaBHO 37IpaBje.’

[les Ha OBOj TPY/ € [1a ce MPUKayKe Mpo-
llecoT Ha abopaTopucKa [AeTeKilvja
Ha SARS-CoV-2 BupycoT co peBep3Ha
TPaHCKpUIITa3a - IIOJIMMepa3HO Be-
pwkHa peakiuja (PT-IIBP) Bo peanHo
BpeMe, KaKO 1 TIPOTOKOJIOT 3a JieTeK-
1i1ja Ha BapujaHTuTte Ha SARS-CoV-2 Bo
JlabopaTopujaTa 3a BUpPyCOJIOrHUja IIpu
NHCcTUTYTOT 3a jaBHO 3[paBje, KaKo
nmabopaTopuja OJITOBOPHA 3a Cllefielhe
Ha BUPYCHHUTEe 3a00JIyBama CO jaBHO3-
IIPaBCTBEHO 3Hauewe, BKIYUYUTETHO U
SARS-CoV-2.

MaTtepujanu n metoam

[Ipumeporin 3a nabopaTopucKa [e-
Tekja Ha SARS-CoV-2 ce 3emaat of
IIYHKTOT IIpyu WMHCTUTYTOT 3a jaBHO
sapasBje (1])3), myHKTOBUTE HU3 1lejlaTa
Ip>KaBa BO LIeHTPUTe 3a jaBHO 37IpaBje,
IYHKTOBUTE MPU TIOJIMKJIIMHUKUTE BO
Ckormje u cute KOBU]] 6onHui u ce
TpaHcnopTupaar o Jlaboparopujara,
I10 MIPEeTXOIHO Ae(UHUPAHU ITPOTOKO-
1 oOjaBeHM Ha cTpaHaTta Ha UJ3* u
CITPOBeJleH TPeHUHT O] CTpaHa Ha TUM
ox WNJ3 3a cute KOBU/I-60mHULIN.

[IpuMmepoKOT 3a aHa/iM3a € HajuecTo
KOMOMHMpaAH Ha30- U opodapuHrea-
JleH Opuc of efeH TaleHT. I[Ipume-
polLiTe Ce TpaHCHOPTUPAaaT cJiefiejKu
r'o ITPaBUJIOTO ,, TPOjHO MaKyBame".®

Bo nipoliecoT Ha MaHyejiHa u3oJialijja
KOPUCTEHU Ce KUTOBHU Ol pas3IudyHU



IIPOU3BOJIUTE/IM, HO HajuecT MeTo[
Koj ce mnpuMeHyBa e QIAamp Viral
RNA kit (om mpousBoguresor Qiagen,
GmbH, I'epmanuja).” ITporiecor Ha us-
onauuja Ha PHK e mpoiiec Koj ce us-
BpIIYBa BO KabOuHeT 3a Omobe3bemHa
pabota (KBP) o1 ktaca 2.

[Ipn aBTOMaTcka m3onauuja Ha PHK
ce KOPUCTU TeXHOJIorvjaTa co MarHeT-
HU YeCTUUKU O] Pa3/IMuHU IIPOU3BO-
nutenu (MagBind KuT 3a ekcTpakiiyja
Ha MaccuraBiotechnology,? AbGenix
Viral Dna/Rna Ha AlTbiotech,’ M Sorb
- S Ha Sacace 3a SaMag - 96 aBToMmar-
cku cuctem,'® Applied Biosystems™
MagMAX™ Viral/Pathogen II Nucleic
Acid Isolation Kit Ha amapat 3a aBTO-
MaTcka m3onanuja KingFisher™ Flex
Magnetic Particle Processor with 96
Deep-Well Head),11 Bo cormacHocT co
IIperiopakuTe OJl MPOU3BOIUTEJIOT.
[TogroroBKaTa Ha MPUMEPOLIATE KUCTO
Taka ce Bpuu Bo KbP knaca 2.

Ilobuenata PHK ce BKiyuyBa BO pe-
Bep3Ha TPaHCKPUIITa3a — IIoJIMMepas-
HO BepiskHa peakiuja (PT-IIBP) Bo pe-
aJIHO BpeMe 3a JIeTeKIja Ha LeJTHUTe
reHu.””

PeakijaTa Ha amryimduKalyja ce oi-
BUBa BO arapatu 3a [IBP Bo peasnHo
BpeMe - TepMocajkiepu, u Toa: CFX 96
(og mpousBomuTesior BioRad) n Quant
Studio 5 (omg mpousBogurtesior Applied
Biosystem) u DNA Technology DTLite
5. JlonnojiHUTEeTHO ce KOpPUCTU Xpert®
Xpress SARS-CoV-2 on mpousBoauTe-
noT Cepheid koj gmerektupa N u E ren
RT-PCR/moeguiHeyeH TecT, cO BpeMme
Ha usBenoa oz 45 MuH."?

KopucreHu ce MojieKyapHU [i1jarHo-
CTMUYKHU TEeCTOBM 3a OTKpUBame Ha BU-
pyceH reHeTcKu martepujaa Ha SARS-
CoV-2 pocranmHu Ha EceHumjasiHaTa
nucrta Ha kutoBu of C30 u Amepu-
KaHCKaTa areHiuja 3a jeKoBu(FDA)
Kako mto ce: 2019-nCoV*  Allplex™,"
BGI,14 Nucleic Acid Diagnostic Kit“ —
Sansure Biotech,” Charite- Diagnostic
detection of Wuhan coronavirus 2019

by real-time RT-PCR,* RealTime SARS-
CoV-2“ EUROIMMUN,” TagMan
2019-nCoV Assay Kit vl1,®® SARS-
CoV-2 Fluorescent PCR“ - Maccura,

,TagPath™ COVID-19 CE-IVD RT-
PCR Kit“? SARS-CoV-2/Influenza
Multiplex nHa Dna -Technology,”

Genrui SARS-CoV-2 Detection Kit RT-
PCR22 u ce yroTpebeHM BO COTTTaCHOCT
CO MperopaKkuTe Ha IIPOU3BOUTEJIOT.

Cnepejku ru npernopakute Ha C30 u
EBpPOIICKMOT LieHTap 3a KOHTpOJIa Ha
oonectu (ECDC), KopucTeHu ce u IIO-
BeKeHaMeHCKU MOJIeKY/IapHU TeCTOBU
CO MVJITU-LIeJIeH JIU3ajH U C/Ie[IeHO e
OTCYCTBO Ha S-TeH KOj e HajuecTa MeTa
Ha MyTaigja.”® [IpuMepolTe Kaj Kou
e IeTeKTUpaH HeJgoCTaToK (S gene
dropout) wiu mojaBa Ha S TeHOT BO
moneH nukiyc co TagPath win Genrui
KUTOBUTE, a IMO3UTUBHU Ha OPYIUTe
TapreTu A0 25 IMUKJIIYC, IOTIOJTHUTETHO
ce TectupaHu Ha Bio-Speedy® SARS-
CoV-2 Variant Plus RT-gPCR.?*

SARS-CoV-2 Variant plus RT-qPCR Bo
peajyiHO BpeMe e TeCT BO eJleH UeKop,
HaMeHeT 3a KBaJIMTaTHUBHO IudepeH-
uupame Ha B.1.1.7 (ancda BapujaHTa),
b.1.351 (bera BapwujanTa) 1 P.1 (rama
BapUjHTa) CKPUHUHI aHa/iM3a 3a Ja
ce npukakat VOC (24). IlapanenHo
pecrnumpaTOpHUTE MPUMEPOLIM Ce Tec-
tupanu Ha VirSNiP SARS-CoV-2 Spike
N501Y pgujarHOCTMUKM TecT Oa3upaH
Ha TOYKa Ha ToIlerbe (melting curve),
T.H. single nucleotide polymorphism
(SNP) TecT Kazie co IIpuMeHa Ha CIIely-
¢duuHa mpoba ce merektupa 501Y my-
TaiujaTa.>»

Pesyntatun

PT-IIBP meTomoT BO peaiHO BpeMe 3a
netekija Ha SARS-CoV-2 co geTekiiuja
Ha E rexot, RARP u N reHort e BoBefieH
Bo JlabopaTopujaTa 3a BuUpycojiorvja
Ha 2 deBpyvapu 2020 roguna. [IpBuot
ciydaj co KOBU/I-19 e meTeKTupaH Ha
26 deBpyapu 2020 roguna. Op geTeK-
1IMjaTa Ha MPBUOT CJIydaj 3aKJIy4HO CO
30 cenrremBpu 2021 rogviHa aHaIU3U-
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paHu ce 244.228 npumepolyd O Ha-
BefeHute COVID-19 nynktoBu. Ilo-

SUTUBHU ITpuMepold Ha SARS-CoV-2

BUpycoT ce 59.051 (24,17%) (rpacdukon
1, cnuka 1 u 2).

Cnwmka 1 m 2. AMumduKaicku Kpusu co PT-TIBP Bo peanHo Bpeme

F'pacukoH 1. HpI/IKHS Ha BKVIIHO TeCTUPaHU HeT'aTHMBHU 1 ITO3UTHUBHU ITPUMEPOLIN

BryneH Opoj npumepoun

o

" HETATKB

Bo mepuop on 6 mMecely, OGHOCHO Of
01.04.2021 go 30.09.2021 roguHa aHa-
JIN3MPaAHU ce TIPUMEPOLIU Off LIEHTPUTE
3a jaBHO 3/paBje U IIYHKTOBUTE BO I'pa-
motr Ckomje (22.589/41,47%), 60mHMNY-
KU IIPUMEPOLIM Off CUTe OOJTHULI HU3
npskaBata (11.518/21,15%) u maieHTH

*NO3ITHB

KON Ce TecTupajle Ha HUBHO Oaparbe
(20.359/37,38%). 3akJaydyHO CO Mecel]
cenTeMBPH OBaa rofuHA HalpaBeHU
ce 244.228 Tectupama co PT - [IBP me-
TOAOT, of Kou 59.051 Ousie MO3UTHUBHU
3a SARS-CoV-2( rpacukoH 2).

MpacdbmkoH 2. BusyesieH IpuKa3 Ha TeCTUPAHUTE ITPUMEPOLIM 1 HUBHOTO MECTO Ha IMOTEeKJIO

TectupaHu 3a 6 meceum

d

s [pueaTH s BONHUUW = TTYHKTOBKW
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Op mecer arpun 2021 ce rpaBu cejiek-
1Ija Ha TIPUMePOLIM Kaj KOU e YTBPIIeHO
OTCYCTBO Ha aMIUM(pUKalja Ha S re-
HOT 1pu KopucTteibe Ha Thermofisher®
TagPath™ COVID-19 RT-PCR (TagPath)
1 Genrui. Tectupanu ce BKyriHo 21.898,
on kou 5.006, ogHOoCHO 22,86% ce mo-
sutuBHU. OfI OBUe TTO3UTUBHU IIPUMe-
POLI OJ Pa3/IMUHU PErMOHU BO JIpsKa-
BaTa (rpacduKoH 3), 0 BO3pacHU TPYIU
(rpachukoH 4) u co Ct go 25, 320 ce pe-
TeKTUpaHU Kako ajida BapujaHTa u 144
KaKo JleJiTa BapujaHTa (rpaduKoH 5) co
S gene dropout (9,26%).

Vctute u3o0iaTé ce aHaJIU3UPaHU CO
Bio-Speedy® SARS-CoV-2 Variant Plus
W =

B ORI o=

RT-qPCR 3a merekuwuja Ha B.1.1.7 (arncba
BapujaHTa), b.1.351 (beta BapujaHTa) 1
P.1 (rama BapujaHTa). Kaj cute npume-
poiu e yTBpJieHo nmpucyctBo Ha B.1.1.7
BapujaHTa (asda), mpeKy JeTeKiyja Ha
myTaiyjata N501Y.

Kaj 96 og mosutuBHMTE 320 1301aTu, e
HarpaBeH JioroyiHuTeeH TecT VirSNiP
SARS-CoV-2 Spike N501Y co mnpukas
Ha TOUKa Ha Tolleme (melting curve)
(cnruka 3). Kaj cute oBue IpuMeporu
CO OBOj TECT e IIOTBPJIeHO MPUCYCTBO
Ha mytanmjata N501Y, ogHocHo B.1.1.7
BapujaHTa (anca). MctuoT THI € I1o-
TBPIIEH CO IOCTallka Ha CeKBEHLIMOHU-
pambe Ha cejieKTUpaHu 50 IIPUMepOLIN.

Melt Curve Plot

Melt Curve Plot

- s

W camnnkes 1 Bl Samsle 2 Bl Samole 3

o0 o as o e T80

Tamnpenr ahurs (%)

MW sample 4 B Sample & B Sanple G

Cnuka 3. PesymraT o, SNP Tect 3a getekuja Ha BapujanTu co mytatyja N501Y

Mpacbmkon 3. [lucTprbylija Ha IIPUMEPOLI 0 IPaZIoBH 3a ajiha BaprjaHTa
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Mpacbmkon 4.  [lrcTpuOyiivja Ha IPUMEPOLI 10 Bo3pacHu Ipyru 3a Asida u Jlerra BapujaHTa
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Bo TeKoT Ha Mecel] jy/ii Ha PYTUHCKU-
Te CEeKBEHLIMOHUPaAHUTE ITPUMepPOIU
IleTeKTUpaHa e feita BapujantaTta. Of
aHanu3upanure 144 npumepolu Ha

nenta BapujaHTd, 107 ce NO3UTUBHU
(74%). I'pacdbukoH 5 ja TOKa’)KyBa reo-
rpadckara OUCTpUOYIIMja Ha TeCcTUpa-
HUTe TIallMeHTH CO ie/ITa BapujaHTaTa.

Mpacdukon 5. [lucTpubylMja Ha IPUMEPOLIM I10 I'PpaJloBU 3a AeJITa BapujaHTa
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Mpadukon 6. ['pacduuku mpuKas Ha JoMUHaIUja Ha ajida U AesTa BapujaHTa
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Co ceKBeHIIMOHHpame Ha TIO3UTHUB-
HHUTe IpoMepolu, OeTa BapujaHTaTa
e JeTeKTHUpaHa Kaj eJleH TPUMEPOK,
IoJeKa Trama BapujaHTaTa He e Je-
TeKTHpaHa.

Ouckycuja

Bo JlabopaTtopujaTa 3a BHUPYCOJIO-
rvja TIpuU pyTUHCKaTa paboTa U 3a
netekuuja Ha SARS-CoV-2 ce cnepat
nportokonute Ha (C30 3a aujarHo-
CTUKa M OMOCUTYPHOCT 3a paboTa co
SARS-CoV-2 u gobpa nabopaTopucka
rmpakca ([IJIIT).° 3a pakyBame co IIpu-
MEepOoIU 3a MOJIEKYJIapHO TeCTUpambe
1oTpeOHO e fa ce obe30eau HajMaJIKy
BTOPO HUBO Ha 6mobe3begHocT (BSL-
2), IojieKa 3a Ky/JITUBUpame Ha BUPY-
coT noTpebHo e MuHUMYM BSL-3.26
3a npumeHa Ha PT-IIIIP TecTtoT ce
nnpumenyBa BSL-2 ogHocHo KBP kna-
ca 2 u cneuduUUHa JIMYHA 3alITUTHA
orrpema (J130).

bunejku KOBUJ]-19 e pecriupartop-
HO 3a0o0/yBambe IPUMEpPOK 3a jiabo-
paToOpHMCKa MOTBp/a Ha 3aboJlyBame-
TO Ce 3eMao]l TOPHUOT WJIU JIOIHUOT
pecrniupaTopeH TpakT. PecmupaTop-
HUTE IPUMEpPOLY Ce 3eMaaT Co CYBU
IaKPOHCKU WU PajoHCKU OpuceBU
CO TUIACTUYHM [IPIIKU/CTallyiiba BO
VHUBep3ajieH BUPYCEeH TPaHCIIOPTeH
MmenuyM (BTM) 3a ma ce 3auyBa BUTaJI-
HocTa Ha BupycoT.4 Hamara nperio-
pakKa e oj eJleH UCT IIallMeHT Jia ce 3e-
MaT 1 Ha30- 1 opodapuHreasaeH 6 puc
Kou ce ctaBaaT Bo uct BTM 3apagu
IIOBUCOKaTa CEeH3UTHBHOCT Ha KOM-
OuHUpaHUoT Opuc.?’

[IpuMepoluTe 3a JeTeKlidja Ha BU-
pycoT Tpeba ga cTuUrHart Ao jgabopa-
TOpHjaTa IITO € MOKHO ITOCKOPO IIO
cobupameTo M BO JoOpa cocTojoa.
[IpaBMJTHOTO paKyBame CO MPUMepo-
LIMTe 3a BpeMme Ha TPaHCIIOPTOT € Of
rojeMo 3Haueme BO JI0OMBambeTo Ha
BepOJOCTOEH pe3yyTarT.’

EKCTpaKL[I/IjaTa Ha HVYKJIEMHCKa KHce-

JIMHaA e MNPBUOT YeKOpP O] CeKOoj eKc-
IepuMeHT 3a aMIuvinduKaluja, Oes
orjeq KaKoB BHJ aMIUTM(pUKalMja
WM JApyra MoJjieKyjapHa TeXHHKa ce
KOPUCTU 3a OTKpUBame Ha cHoelu-
(buuen martoreH. IIpolecor ce u3Be-
IlyBa BO KabuHeT 3a 6M06e30eIHOCT
O]l KJjlaca 2 WMAajKu TIpeJiBUI OeKa
CO Hero ce MITUTAT ITPUMEPOLIUTE Of
KOHTaMUHallja, ce IITUTUA 37paB-
CTBEHHUOT pabOTHHMK O] 3apa3yBambhe
CO TIOTeHIMjaJTHO 3apa3HUOT areHcC u
ce IITUTH HaJJBOPeEIIHATa cpeiiHa O]
KOHTaMuHauuja. [Ipu aBTOMaTcKaTa
n3osalidja Ha HYKJIeMHCKa KUCeu-
Ha ce JoOMBa BHUCOKO HMBO Ha CTaH-
napausaiigja, MHHMMAaJIHO MO>KHO
BJIMjaHMe Ha oIlepaToOpoOT, a CO Toa U
Ha eBeHTVaJIHa I'pelllKa Npu ITUIIeTu-
pame WM KOHTaMHHalldja. PauHaTa
1 aBTOMAaTcKa IIocTallkaTa BKJIYUY-
BaaT OTCTpaHyBamke Ha MHXUOUTOPU
1 OBO3MO’KyBaaT KOHIIeHTpalluja Ha
n3onupaHa PHK.

CeKoj MpuUMepOK MPBO OJU Ha TECT 3a
nerekuuja Ha SARS-CoV-2 co PT-11BP
BO peaJIHO BpeMe COrjlaCHO BOJHWYOT
3a Jerekuuja Ha C30.%

BupycHara engHoBepuskHa PHK koja e
1leJTHa CeKBeHIla IPBo Tpeba ga ouge
rpernuiiaHa BO KOMIIJIeMeHTapHa
HOHK co romoir Ha eH3UMOT peBep3Ha
TpaHCcKpuritasa. Bo cmecara op pea-
reHCH MMa U CIIeqUu(UUHU TIpajMepu
U ITpoOM Kou ce KOMIIJIeMeHTapHU
Y aHWIMpaaT CcO cHequUUIHU Iies-
HU PEeruoHu Ooji BUPYCHUOT T€HOM.
Ilobuenata kKomIiuiemeHTapHa JIHK
(kIHK), ensumor Taq monumepasa
ja MyJITUIIMLIPA BO rojieM Opoj Ko-
1Y 3a KOU CITelIu(UUHO ce Bp3yBaaT
rmpajMepurte u npoowute. Etanure Ha
IIBP peakiuja ce ciiegHUTe: JleHaTYy-
palija Ha HYKJIEWHCKUTE KHUCEeIUHU
Ha 950C; crnojyBame Ha MIpajMepure
(anunmupame) Ha 600C. dayopeciieHT-
HUTe TIPOOM ce OJIMTOHYK/IEeOTUTHU
CeKBeHIU obeie;KaH! Ha 5’ KpajoT co
peropTep MojieKysa (HajuecTto 6-Kap-
ookcudnyopeciuenn- ®AM) u Ha 3’
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KpajoT MoJieKyJa npuryuyBad. [Ipo-
bOuTe ce Bp3yBaaT Ha pa3InyHa I0O3U-
1IFja off TIpajMepuTe U OarojiapeHue
Ha MoJiIMMepa3HaTa aKTUBHOCT Ha Taq
eH31MMOT Ce OTKHMHYBa MPUTYITYBAauOT
Ha duyopecleHja o 3’ KpajoT u
dnyopodoport emuryBa dyopeciieH-
1Ija BO ofpedeH criekrap. Real-time
PCR amapaTtuTe ja JeTeKTUpaaT oBaa
dyopeclieHIIMja ¥ Taa e MpeTcTa-
BeHa KaKo eKCIIOHeHIIdjaJiHa KpuBa.
Toukara Bo Koja T.H “background
noise” ro NoMMUHYBa MparoT ce O3Ha-
yyBa Kako Ct BpeJHOCT Ha MPUMEPO-
KOT.

Cekoralll ce JleTeKTUpaaT MUHUMYM 2
LIeJTHU reHU (BO MoeJMHeUHU peaKLiu
- singleplex unu moBeKe reHu Bo efiHa
ncra pekanuja- multiplex).27 OcBeHn
IIPUMEPOLIUTEe KOU Ce TecTupaar, BO
cekoja peakiuja 3aJI0JKUTEIHO cCe
BKJIYUEHU KOHTPOJIM U TOa: HeraTUB-
Ha (JejoHM3MpaHa BOJA) 3a Jla Ce UC-
KJIy4aT JIaKHO TTO3UTUBHUTE pPe3yJsITa-
TH, TTO3UTUBHA KOHTPOJ/IA (CUHTETCKU
noobuena PHK win PHK pmobueHa of
BUpPYCHa KY/ITypa Ha pa3pacHaT BU-
pVyC UM BeKe ITI03HAT IHPUMEPOK KOj
OMJT TTO3UTUBEH); M BHATpelIHa KOH-
TPOJIa Koja ce BKJIYUyBa BO CEKOj ITPU-
MEePOK OJI MOMEHTOT Ha eKCTpPaKlja
Ha PHK, ro cimengu uenuor npoiiec Ha
ITPUMEPOKOT U CJIY;KU A Ce UCKIYUU
JTa’KHO HeraTUBEeH pe3y/ITar.

OtcycTBO Ha amiuiudukaiuja Ha S
reHor (T.H. S drop-out) Mmoske ma ouge
CUTHaJI 3a MpUcycTtBo Ha 69-70men
MyTallija 3a MOHaTaMoOlllHa UCTpara,
0Cco0eHO aKo KalalluTeTOT 3a CeKBEeH-
IIMOHUPamwe e orpaHudeH. Mysruiien-
Hute TectoBu 3a PT-IILIP Kou Kopuc-
TaT PeruoHU Ha S-TeH IIOroJieHU Off
myTanujara 69-70mes, ce mobps3u u
IMOEBTUHU O]l CeKBEHIIMOHMpame Ha
11eJIMOT BUPYC M MOKAT J1a TIOMOTHAaT
7la ce cJjiejaT OBUe MYTAaHTHU COEBHU.

3a JleTeKiiMja Ha BapujaHTUTe ce CJie-
o pokymeHtoT Ha C30 u ELILI 3a
MEeTOIM Ha [AeTeKlHja U uUaeHTuU-
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Kainuja Ha SARS-CoV-2 BapujaHTUTE U
(C30 BoaunuoT 3a ciiejierhe Ha BapujaH-
TuTe.?>?8

S gene target failure unu S gene target
late detection (SGTF/SGTL, coonBeT-
HO) TTpochunTe UAeHTU(PUKYBAaHU CO
rnmpuMeHa Ha aHasim3aTta TagPath u pe-
3yJITaTUTEe ofi TpUiUiekc Bio-Speedy®
SARS-CoV-2 Variant Plus RT-qPCR
ce COOJIBETHU 3a OTKpUBame Ha Ba-
pujantute anda, beta 1 rama. AHaIu-
3aTa 3a Bio-Speedy Variant Plus koja
ru ofipesiyBa cute Tpu TeKOBHU VOCs
HICTOBPEMEHO, MOyKe Ja Ouje Bpej-
Ha ajlaTKa 3a OorpaHMYyBaibe Ha -
pemeTo Ha BUPYCOT IIPEKY TO/IApIIKa
3a ceiele KOHTaKT U U30J1aliyja.

3a BpeMe Ha pPYTHMHCKaTa Bepudwu-
Kanuja Ha TectoT TagPath Bo Hama-
Ta JlabopaTopuja co KOpuUCTeme Ha
CTaHJApAHU MPUMEPOL O] TeCTOT
Ha KoMItereHTHOCT (EQA) nobueHu o
kyatuBupan SARS-CoV-2, He ce 3a-
oeneskanu SGTF nacnporu mojaBara
Ha SGTF Bo nHammTe mozarouu. OBa
TIOTIOJTHUTEJIHO TO MOTBp/yBa BiUja-
HUeTO Ha JeJjiellud W MyTallud BO
reHuTe Bp3 edUKacHOCTa Ha Ha pe-
akuujata Ha RT-qPCR. Ob6jaBenu pgo-
Ka3u MOKayKyBaaT JgeKa MPUCYCTBOTO
Ha myrtanujata A69/70 Bo BUPYCHUOT
reHOM, IpeIn3BUKYBajKu ro (hpeHoMe-
HoT SGTF kaj recroBute TagPath RT-
gPCR, Kopenupa co IpucycTBOTO Ha
VOC/B1.1.7 Bo KJIMHUYKU TPUMEPOLI
KaKo IIITO e MOTBP/ieHO U CO CeKBeH-
LIOHUPAalbe.

Co Single Nucleotide Polymorphism
(SNP) TectoT 3a gerekuuja Ha N501Y
Ha spike reHoT ce oxpemyBa Tpucy-
CTBOTO Ha eJuWHeYyHa MyTalija Koja
IoBejlyBa 710 TIpOMeHa Ha TeMIiepaTy-
parta Ha Toneme.” TecToT ce o/iBUBa
BO /IBa ueKopa. [IpBUOT yeKkop e amrl-
nuduKaija mpu Koja mpobuTe Kou ce
ynoTpeOyBaaT ce pa3jMKyBaaT CcaMoO
BO eJleH HYKJIEOTHU]l U ce TI0Bp3ayBa-
aT 3a COOJIBETHUOT THUII IPUCYTEH BO
MIPUMEPOKOT O/]I TallueHTOT U ce [ie-



tektupa E rexor (E reHoT Bo oBaa pe-
aKiiija e KOHTpoJIa JieKa IpajMepuTe
" eH3uMuUTe PYHKUMOHUpaar). Bropu-
OT YeKOop e JleTeKli1ja Ha KpuBaTa Ha
Toneme (melting curve) Ha spike re-
HOT. JleTeKlMjaTa Ha TUIIOBUTE 3aBU-
CHM O] TouKaTa Ha Toneme. , JIluB Tumn*
BUPYC MMa IMOHMCKA TeMIlepaTypa Ha
ouconyjaija Tm (SARS-CoV-2 wild
type: AGTCGACTACGGTCGGCTT
Tm = 59°C) pomeka TIPUCYCTBO-
TO Ha BapujaHTaTa oOjJf WHTepecT
rMa TemIepaTypa Ha ToIllele Ha
64°C (N501Y SARS-CoV-2 variant:
AGTCGACTACGGGCGGCTT Tm =
64°C).(15) Kako u Bo ceKoja peakuuja
OBJle UMa IIO3UTHBHA KOHTPOJIa Koja
ce coctou of cmeca o 50IN u Y.

Co Op3oTO mIMpewme Ha HOBa Ba-
pujaHTa BOBeJeH e HOB IOIIOJIHU-
TeJleH CKPUHUI TeCT 3a JeTeKlvja
Ha BapujaHTa Ha 3arpuKeHocT Dna
- Tehnology SARS-CoV-2 DELTA RT
PCR Genotyping Kit, co kKoj ce mere-
KupaaT crenuduyHy mytanuu L452R
u T478K.21

MeOuiLMHCKUOT OTIIaz ce IeKOHTaMU-
HHUPa CO HEroBO aBTOK/IaBUpalbe Ipej
IIOHATAMOIIIHA [UCIO3UIIMja IITO €
3HauaeH CerMeHT BO jlabopaTopucCKa-
Ta buobe3dbegHOCT.*

JInuHa 3anITUTHA orpema (1aboparo-
PUCKU MaHTHJI 3a e/JHa YII0Tpeba uu
ckacdaHgep, pecnupaTopHa 3alITUTA
CO pecrnopaTop MacKa 3a eJHa YIo-
tpeba - N95, FFP2 umu FFP3, paka-
BUILIM 3a eJHOKpaTHa yIoTpeba, 6e3-
OeHOCHU O4WJIa WJIA IITUT 3a JIULIE U
ymabopaTopuCKu OOYBKHM) BO j1abopa-
TOpUja e 3aJ0/KUTeJIHA. 3a MoeHu-
HU CEerMEeHTU O] pabOTHMOT ITPOLiecC
JI3O ce meHyBa T.e. IIpU JIBUKEHETO
OZl eJleH BO IIPYT Mpollec He cMmee Ja
ce kopuctu ucta JI30.

3aknyJyouu

Ilobpo pasBueHUTe 1aOOPATOPUCKU
KamnaiuTeTd ce BO OCHOBaTa Ha efieH

mo0Opo pa3BUeH CUCTEM 3a CJlefiemhe Ha
3apa3HuTe 3ab0/yBama, a co Toa U Ha
OpP3MOT OZIrOBOP 3a KOHTPOJIa U CIIpe-
yyBarbe Ha IIOHATaAMOIIHO IIWpeHe
Ha Koe OMJIO 3apa3Ho 3a00JIyBambe Co
BHICOKO ITIaTOT€H areHc, BKJIYUUTEJTHO
1 SARS CoV-2. be3 6p3a u TouHa J1a-
OopaTopuCKa [WjarHOCTUKa HUeJeH
o/ UeKOpuTe He e BOo3MOKeH. JIabo-
paTopujaTa 3a Bupycoaoruja npu M1J3
- CKomje e ofipelleHa KaKO Hal[MOHAaJI-
Ha pedepeHTHa jabopaTropuja 3a Je-
TeKja Ha KoBupa-19 kaj nyrero. Bo
cBojaTa pabora JlabopaTopujata ru
cjiegyd MpernopakuTe U BOJUUUTE Ha
(C30 Bo of1HOC Ha caMaTa JInjarHOCTU-
Ka KaKo U cTaHAapIauTe 3a Ouobes-
OeHOCT 1 KOHTPOJIa Ha KBAJIUTET.

CnenmemweTo HA BapyUjaHTUTE 3a 3arpu-
s)kerocT (VOC) 1 BapujaHTUTE Of WH-
tepec (VOI), Kako 1 Ha eBeHTya/THaTa
rIojaBa Ha HOBU MVyTalli{d W BapujaH-
TH e e[JHa O]f 3ajJlaunTe Ha Hal[MOHAaJI-
HaTa jabopaTopuja BO KOHTUHYUTET.
OBa e ox ocobeHa Ba)KHOCT aKO ce
rMa IpeiBU/ JeKa HOBUTe BapujaHTHU
MOKe Jla MaHudecTHpaaT ITpoMeHa
BO TPaHCMHCHUOMIHOCTA Ha BUPYCOT,
HeropaTa ITaTOreHOCT U MCXOJI Ha 0o-
jlecTa M CJIMYHO, IITO, MakK, € TeCHO
IMOBP3aHO CO Mpe3eMambeTO COOJIBeT-
HU jaBHO3/IpaBCTBEHU MePKU, OJHOC-
HO KOpeKILMja Ha aKTyeJIHUTe jaBHO
3/IpaBCTBeHN MEepPKH BpP3 OCHOBa Ha
HOBOHAaCTaHaTaTa CoCTojoa.

BnaropgapHocT

N3pasyBame ronema 01arojapHOCT
no cute KOBU/I-19 tienTpu, oo curte
kosieru op 1]J3 u MJ3 Kou yyecTtByBaa
BO IpoliecoT Ha cjememe Ha SARS-
CoV-2, pmo cure Kou ja TMOMOTHaa
IrjarHocTUKaTa CO CBOja MOAOPII-

Ka BO TeCTOBU U oIlpeMa, IIpeJ cé Ha
M3,C30, CDC, IAEA u gpyru.
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Abstract

The aim of this study was to identify the contextual attributes in North Macedonia and their
characteristics relevant to the implementation of a new digital intervention to improve mental
health, called DIALOG+. This research is the first of its kind in North Macedonia due to the
analysis of contextual attributes that may affect the effectiveness of the intervention and its
acceptability in various settings of mental health care. Some of the data processed in this paper
were provided and analyzed by the National Mental Health Strategy 2018-2025 and other relevant
accompanying documents from the World Health Organization and action plans, as well as
through interviews with stakeholders (patients, carers, clinicians and policy makers) for their
opinion before introducing the DIALOG + intervention and the report on the assessment of the
situation in the centers where the implementation of the intervention should have started. The
collected data were then mapped to a framework developed by the Ottawa Implementation Group,
which included 14 contextual attributes. The results are summarized in 2 subgroups, and are
presented as facilitators and barriers to implementation, specific to the mental health system in
North Macedonia. The characteristics of DIALOG + (widely applicable psychosocial intervention)
are in accordance with modern assumptions for psychosocial rehabilitation of patients with
psychosis. Hence, we can conclude that it is a useful tool for professionals in monitoring and
achieving the true vision and mission of these institutions. It will help patients reintegrate into
society, become more independent and use their full potential in the pursuit of healthy and
functional living.
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W3Bamok

Ilernra Ha oBaa cTy/ja Oellie Jia Tv WeHTHUKYBA KoHTeKcTyaHuTe atpudyTi Bo CeBepHa MakesioHwja 1
HUBHUTE KapaKTePUCTHKI PeJeBAHTHH 3a CTTPOBEIYBakbe Ha HOBA JIATMTA/IHA MHTEPBEHIIH]A 3a TIOfI00pyBare
Ha MeHTAJTHOTO 371pasje, HapedeHa DIALOG+. OBa ucTpaskyBate e pBo 07} BakoB BIj] Bo CeBepHa Makeio-
HUja OPA/Y AHAIM3aTa Ha KOHTEKCTYATHUTe aTPUOYTH IIITO MOJKe JTa Bjaar Ha eeKTHBHOCTA Ha HHTED-
BEHIIMjaTa 1 Ha Hej3uHaTa PUaTIMBOCT BO PA3/AYHY MIOCTABKHM Ha 3/[DABCTBEHATA 3AIlITUTA HA MEHTAHOTO
3ipasie. Jlen of mojiatorate 00paboTeHy Bo 0BOj TP/ ce 0be3desieHn 1 aHamsupanu off Harponamtara
cTpareruja 3a MeHTasHo 3apasje 2018-2025 v [ipyrui coofiBeTHU MPUPYAKHY IOKYMeHTH off CBeTcKaTa 371paB-
CTBEHa OpraHu3alifja 1 aKICKH TIAHOBH, KAKO 1 IPEKY MHTePBjya CO 3aCeTHATHITe CTPaHH (TAllMeHTH, Hery-
BaTe/H, KIMHUYAPY 1 KPEaTopy Ha MOJMTIKH) 32 HUBHOTO MUCTIEHse TIPe]] BOBE/IYBAk:E Ha MHTEPBEHIjaTa
DIALOG+ 11 3BelnTajoT 3a poLieHKa Ha cocTojbata BO LIEHTPHUTe Kajie Tpeballle 7a ce 3arouHe co MMITIEMeH-
THpatbe Ha MHTepBeHIjata. [lotoa, cobpanuTe ToiaToly Oea MaNMpaHy Ha paMKata passueHa ofl I pyriara
3a MMrieMenTanpja Ha OtaBa, Koja BKyuyBa 14 KOHTEKCTyamHu aTpuOyTi. Pesyrratite bea cyMupaHi BO
2 NIOJrPYIIHN, W Ce TIPUKAKAHHM KaKo (hallIMTaTopy 1 Oapiepy 3a CTIpoBe[lyBarbe, CrieliMUHN 3a MeHTaT-
HO-3/[paBCTBeHHOT cricTeM Bo CeBepHa Maxremoruja. Kapaktepuctikute Ha DIALOG+ (apoko mprmMeHBa
TICKXOCOLIMjaTHA MHTEPBEHIIMja) ce BO COMMIACHOCT CO COBPeMeHHUTe MPETIOCTABKI 3a TICXOCOLMjaTHA pexa-
OWmTarja Ha TalieHT! o nenxo3a. OTTyKa, MOKe Jia 3aK/IyunMe JIeKa TIPeTCTaByBa KOPUCHA ariaTka 3a
npoecHoHaIIITe BO CTIeTIeHhe 1 OCTBAPYBAkbE Ha BUCTMHCKATA BU3MjA U MUCKja HA OBHe YCTaHOBU. Toa Ke
VIM TTOMOTHe Ha MAlJeHTITe /] ce perHTerPUpaaT BO OMIITECTBOTO, fjd CTAHAT OHE3aBMUCHU 1 [1a T MCKOPHC-
TaT CBOUTE 1[eJIOCHH KarTAlUTeT! BO TIOTPAra o 37PaBCTBEHO U (DYHKIMOHATHO KUBEHe.



Introduction

People with severe mental illness
within psychotic disorders, such as
schizophrenia, schizoaffective disor-
der, and bipolar disorder, can have a
wide range of symptoms. These dis-
orders can include hearing voices, de-
lusions, suspicion, withdrawal from
family and friends, mood fluctua-
tions!. In North Macedonia, but also
in other countries, stigma, discrimi-
nation and violation of human rights
of people with psychotic disorders
are very common. These psychotic
spectrum disorders usually last for
decades and pose a major health, so-
cial and economic burden to patients,
families, carers and society at large.
Otherwise, life expectancy is 15-20
years shorter than that of the general
population due to insufficiently diag-
nosed physical illnesses, poor access
to health care and more frequent sui-
cides!.

In our country, most of the patients
with psychotic disorders are main-
ly treated in psychiatric hospitals
where the treatment is largely fo-
cused on psychopharmacotherapy
and antipsychotic drugs, and the psy-
chosocial needs of the patients are
often secondary. The approach in the
Community Mental Health Centers,
which are seven in total and were es-
tablished with the last reform of the
mental health system which began in
2000, in cooperation with the World
Health Organization (WHO), is com-
pletely different. In these centers,
the psychosocial treatment is includ-
ed in the individual treatment plans
of each patient, as a complementary
part, together with the basic psycho-
pharmacological treatment.

This reform in our country is on a
positive path, approaching the orga-

nized health systems in high-income
countries that provide a combination
of care, including medication and psy-
chosocial interventions, which helps
people affected by psychosis to lead
a productive life and integrate into
the society. However, low- and mid-
dle-income countries have neither
sufficient funding nor sufficient staff
to fully reform the mental health sys-
tem and provide such specialized ser-
vices to all patients with severe men-
tal disorders as those mentioned in
systems that are predominantly ori-
ented to providing services through
community mental health services?.
One way to accelerate health care
reform and improvement for this
group of patients would be to imple-
ment effective, low-cost psychosocial
interventions, which make existing
routine clinical examinations more
therapeutic.

When introducing such new special-
ized treatments in the community,
contextual factors must be taken into
account when assessing whether an
intervention is effective or not and
whether it leads to improvement in
clinical practice’. Context is defined
as a factor that is separate from the
actual intervention itself (both from
the patients receiving the interven-
tion and the clinicians delivering it),
but which may still contribute to the
success of the intervention*®. Adapt-
ing interventions to local contexts
is an essential part of pragmatic re-
search; unfortunately, implementa-
tion science cannot explicitly consid-
er how local contextual factors affect
the success of implementation®. This
leads to the implementation of in-
terventions being successful in one
context but failing in another®. To
increase the likelihood of successful
implementation, researchers need to
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assess and explicitly address contex-
tual barriers and/or promote facili-
tators and reduce barriers to imple-
mentation’.

Description of the new digital in-
tervention DIALOG+ for improving
mental health

The IMPULSE project (Implementa-
tion of an effective intervention for
patients with psychotic disorders in
low- and middle-income countries
in Southeast Europe) aims to apply
and evaluate the effectiveness of a
new digital psychosocial interven-
tion in patients with psychosis in five
countries in Southeast Europe (North
Macedonia, Serbia, Montenegro, Bos-
nia and Herzegovina and Kosovo).
The intervention, called DIALOGH+, is
designed to increase the therapeutic
efficacy of routine clinical appoint-
ments to improve the mental health
of people with psychotic spectrum
disorders and thus improve the qual-
ity of life for patients. The basic el-
ements of DIALOG+ are structured
interviews using a tablet computer,
which assesses patients’ satisfac-
tion in 11 areas of their lives (mental
and physical health, work, leisure
activities, residence, partner/fami-
ly, friends, safety, medication, prac-
tical help and satisfaction from the
sessions). Then, with the help of the
clinician, the patient selects from
1 to 3 areas that will be further ex-
amined/resolved during the control
examination, through the approach
of solution-based therapy in 4 steps
(understanding the problem, looking
forward, research and agreement). At
the end of the session, an agreement
is made on the activities that need to
be completed between the sessions®.
Therefore, this new digital psychoso-
cial intervention is a solution-focused
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therapy and patient-centered com-
munication, characterized by positive
reinforcement. It can be performed by
psychiatrists, psychologists and men-
tal health nurses who need to be ed-
ucated on how to perform the inter-
vention. The interaction between the
clinician and the patient during the
DIALOG+ session is characterized by
positive reinforcement, patient-ori-
ented communication and great pa-
tient involvement. More details about
the IMPULSE protocol were previous-
ly published®.

The aim of this study is to identify
the contextual attributes in North
Macedonia and their characteristics
relevant to the implementation of a
new digital psychosocial intervention
to improve mental health, called DI-
ALOG+. This research is the first of
its kind in North Macedonia due to
the analysis of contextual attributes
that may affect the effectiveness of
the intervention and its acceptability
in various settings of mental health
care.

Material and methods

Some of the data processed in this
paper are provided and analyzed by
the National Mental Health Strat-
egy 2018-2025" and other relevant
accompanying documents from the
World Health Organization and ac-
tion plans, as well as through inter-
views with stakeholders (patients,
carers, clinicians and policy makers)
for their opinion before the intro-
duction of the DIALOG+ intervention
and the report on the assessment of
the situation in the centers where the
implementation of the intervention
should have started. The collected
data were then mapped to the frame-
work developed by the Ottawa Imple-



mentation Group, which included 14
contextual attributes.! The results
are summarized in 2 subgroups, as
facilitators and barriers to implemen-
tation, specific to the mental health
system in North Macedonia.

The paper of Squires" describes the
contextual attributes and their char-
acteristics according to which we an-
alyzed and described the conditions of
the context, i.e. the barriers and facil-
itators for the application of the new
psychosocial intervention DIALOG+ in
North Macedonia. In total, this paper
describes 62 unique features of con-
text. They are grouped into 14 broader
attributes. The number of features in
each of them varies and that number
is not the same. To better understand
these attributes and their characteris-
tics, we will first give a brief descrip-
tion of each of them, and then present
our results obtained from the inter-
views and the report from the visits to
the places where the DIALOG+ inter-
vention should be applied.

1. Access to resources - This does
not necessarily mean the prox-
imity of such resources, but only
their accessibility or availability
in the broadest sense (e.g. phys-
ical space). The number of fea-
tures in this attribute is 14: time
and space as a resource, guides
and instructions, documenta-
tion, formal communication,
training and education, staff,
technology, expert support, on-
line resources, programs and
quality. Time as a resource is
considered in economic terms,
for e.g., how long it takes to com-
plete the tasks, how the staff re-
distributes the time in the work

schedule. Guides and instruc-
tions are then included to assist
physicians in making appropri-
ate health care decisions in pa-
tients’ specific clinical circum-
stances. Formal documentation
includes presentations, newslet-
ters, formal meetings, etc.

Structure of work - This attri-
bute includes 11 characteristics
of the structure of the workplace,
such as: time frame, continui-
ty and standardization of care,
teamwork, work overload, order
of work tasks, reminders, delega-
tion of tasks, schedule and shift
work- . So, this attribute com-
prises factors such as delegating
tasks between supervisors and
subordinates; schedule of shifts
and duties on call; sequence of
work tasks and procedures; and
workload management.

Patients characteristics - Attri-
butes to persons under medical
care or treatment refer to the
characteristics of patients being
analyzed as a group rather than
as individuals. This includes 2
attributes: demographics and
expectations, and patient prefer-
ences.

Professional role - This attri-
bute describes 7 characteristics
/ set of expectations, both for-
mal and informal, related to the
given clinical profession: clinical
skills, training for profession-
al role, conflicts, responsibility,
work autonomy, professional de-
velopment and code of ethics.

Culture - The inherited ideas,
beliefs, values and attitudes of a
group are grouped into 2 char-
acteristics of organizational cul-
ture and culture in general.
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10.

11.

Object characteristics - These
characteristics are 7 in total (ob-
ject type, geography, volume,
atmosphere, general character-
istics of the object, size), i.e., in-
clude the type of facility (hospi-
tal, day care center, outpatient
clinic), the number of patients
cared for at that location, the
geographical location, and the
presence or absence of medical
personnel.

System features - 3 features (re-
source spending, record keeping
and logistics and coordination)
relevant to the health system op-
eration and clinical practice.

Characteristics of health pro-
fessionals - This code refers to
the characteristics of individ-
uals who are considered as a
group rather than as individuals;
thus, all subcodes considered for
inclusion here should be gener-
alized to the health profession-
al population (an attribute that
can potentially be measured and
summed up). They are grouped
in 2 characteristics: experience
and group composition.

Finance - Understandably, fi-
nance means cash income and
expenses (costs) related to clin-
ical work or institutional stan-
dards. These include 3 attributes:
financial incentives, financing
system and finance (general).

Collaboration - This code refers
to collaborative work (including
other organizations) and covers
only 1 feature.

Leadership - This code covers
3 characteristics, namely: role
modeling, mentoring and lead-
ership, primarily in the intro-
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duction and application of some
new techniques and methods.

12. Evaluation - Evaluation involves
the systematic collection of infor-
mation about the activities, fea-
tures, and results of programs,
services, policies, or processes
in order to evaluate program/
process, improve effectiveness,
and/or inform future and devel-
opment decisions. It includes 4
features: general evaluation, or-
ganizational evaluation, audit
and patient evaluation.

13. Regulatory and Legislative
Standards - The 2 characteris-
tics of law and standard of prac-
tice or care are usually beyond
the control of healthcare organi-
zations.

14. Social influences - This code with
1 characteristic of social influ-
ences is a general level of social
knowledge and attitude towards
a certain clinical behavior or pro-
cedure, such as the case with the
stigma of mental illness.

Results

Analysis of data from available doc-
uments (state of mental health in
North Macedonia)

In North Macedonia, the Law on Men-
tal Health was adopted on October 13,
2005™. Article 7 in the second chapter
clearly states that persons with men-
tal disorders have the right to be pro-
tected from any form of harassment,
humiliation and discrimination. Arti-
cle 9 specifies that every person with
a mental disorder has the right to
undergo an optimal rehabilitation/
program that will improve his or her
mental health status.



According to the National Mental
Health Strategy 2018-2025'", prepared
by the Ministry of Health, the current
mental health system is character-
ized by insufficient psychosocial out-
patient services that are applied only
in community mental health centers,
few alternatives to hospital treat-
ment, lack of programs for promo-
tion, prevention and rehabilitation,
lack of family involvement and social
support, and lack of support and op-
portunities for people with mental
illness to live and join the communi-
ty. An organized mental health sys-
tem indicates slow development and
significant mental health challenges.

The health care of people with men-
tal health problems is performed at
all three levels - in the primary, sec-
ondary and tertiary health care. Men-
tal health care in primary health care
is the responsibility of selected phy-
sicians and they serve as “gatekeep-
ers”; they detect the problem and re-
fer patients to higher levels of health
care. The secondary level includes the
psychiatric counseling-specialist out-
patient services that operate within
the Medical Centers throughout the
country, as well as the Institutes for
Children and Youth in Skopje and
Bitola. Neuropsychiatric wards at 13
medical centers (within general and
clinical hospitals) throughout the
country provide secondary patient
care (wards provide hospitalization
to both neurological and psychiatric
patients). At the secondary level of
health care there are three special-
ized health institutions (PHI Psychi-
atric Hospital Skopje, PHI Psychiatric
Hospital Demir Hisar and PHI Psy-
chiatric Hospital “Negorci” Gevgelija)
through which the regionalization
and availability of health services is
obtained. The Psychiatric Hospital in

Skopje was established in 1954. Its ca-
pacity includes 330 beds. Three Com-
munity Mental Health Centers are
organizationally linked to this psy-
chiatric hospital. Demir Hisar Psychi-
atric Hospital was established in 1956
and has a capacity of 375 beds. The
Center for Community Mental Health
in Prilep is organizationally connect-
ed with this psychiatric institution.
“Negorci” Psychiatric Hospital was
established in 1972 and has a capaci-
ty of 257 beds. Within this psychiatric
hospital there is one Center for Men-
tal Health Care.

In addition, there is only one psychi-
atric institution that covers the activ-
ities in tertiary mental health care,
and that is the University Clinic for
Psychiatry in Skopje that provides
hospital and outpatient services with
about 16,000 outpatient visits per
year. As part of the University Clin-
ic for Psychiatry in Skopje, there is
a day hospital - Center for extended
treatment in the community of pa-
tients suffering from severe mental
disorders, which provides complete
psychosocial and extended psycho-
pharmacological treatment for its
users. In addition to health care, the
Clinic performs educational and sci-
entific research activity, i.e., it is a
base for the Department of Psychi-
atry within the Faculty of Medicine
in Skopje at Ss. Cyril and Methodi-
us University in Skopje. The capaci-
ty of the Clinic in Skopje is 55 beds.
The outpatient services in the health
centers provide services mainly from
the medical-psychiatric aspect of the
treatment, without realizing any ef-
fects on the socio-rehabilitation plan.

As part of its support for the Ministry
of Health’s mental health reforms,
the World Health Organization
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(WHO) Mental Health Project has
opened 5 Community Mental Health
Centers (CMHs) in Skopje - two, and
one in Gevgelija, Prilep and Tetovo,
between 2000 and 2004. The Ministry
of Health, financially supported by
the Regional Project of the Stability
Pact with the WHO, established the
sixth Community Mental Health Cen-
ter in Strumica at the beginning of
2004. Within the University Clinic for
Psychiatry, a Day Hospital for people
with psychosis has been established,
which functions as a Community
Mental Health Center, which makes
it 7 centers.

According to a document from 2011%,
there are 9.98 psychiatrists, 1.47 psy-
chologists, 0.83 social workers and
26.92 nurses per 100,000 inhabitants
in North Macedonia. According to
this, there are approximately 35 to
40 mental health professionals per
100,000 inhabitants. This assessment
should support the need to expand
human resources in relation to psy-
chiatric staff. Within the existing
Community Mental Health Center
only 20-50% of patients receive one
or more types of psychosocial inter-
vention compared to 100% of the re-
ceived treatment with psychotropic
drugs.

Users’ diagnoses also vary by facility
type: neurotic disorders are the most
common diagnosis in outpatient fa-
cilities and general hospital units,
while schizophrenia, schizotypal and
delusional disorders are the most
common among patients in psychi-
atric hospitals. The longest stay is in
psychiatric hospitals (57 days). Thir-
teen days is the average length of stay
in general hospital units. Psychotro-
pic drugs are available year-round in
mental hospitals as well as in psychi-
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atric hospital units. The same drugs
are available in 91% of outpatient fa-
cilities.

Given that the best effect is achieved
when drug therapy is combined with
other forms of treatment, such as in-
dividual and group psychotherapy,
occupational therapy, rehabilitation
and psychosocial support of the in-
dividual and/or the whole family as
well as other forms, it is necessary
to develop and foster a combined ap-
proach to mental health. In North
Macedonia, in addition to psycho-
pharmacological therapy, the follow-
ing psychotherapeutic interventions
for treatment of schizophrenia are
recommended:

a) psychoanalytic psychotherapy;
b) cognitive-behavioral therapy (CBT);
c) psychoeducation;

d) rehabilitation (social skills training).

The National Health Insurance Fund
includes several psychosocial/psy-
chotherapeutic interventions in the
list of mental health care services
that are delivered free of charge to
all state institutions. In theory, and
as stated in the national guidelines,
they are offered as regular services,
and their implementation should be
performed as an outpatient service.
However, there is a large gap in prac-
tice, for two reasons: either there are
few certified professionals or some
types of psychotherapy are not cov-
ered by the fund and are therefore
not available to all patients.

The process of opening the Commu-
nity Mental Health Centers on the
whole territory is relatively slow and
there is still a lack of programs and
activities for social rehabilitation and



reintegration of people with mental
illness. DIALOG+ intervention is one
of the measures to improve mental
health services. Based on the assess-
ment of the factual situation with
mental health, the review of which
is given above, we will try in this pa-
per to present the facts according to
which psychosocial support would be
improved, especially in patients with
psychosis and bipolar disorder.

Analysis of interview data

Secondary data analysis was per-
formed using data collected prior to
the application of DIALOG+. The find-
ings from this data were coded on the
basis of context attributes developed
by Squires.

To assess the understanding of the
context, we conducted several inter-
views to find out the opinion of the
participants in each of the groups.
The new digital intervention was first
presented to all groups, followed by
focus group interviews. A transcript
was made of the recorded data which
was then processed. The groups were
as follows:

+ group of patients - 15 (8 male and
7 female),

+ group of clinicians - 12 (4 male and
8 female) (7 psychiatrists, 1 psy-
chologist, 2 nurses, 1 social work-
er and 1 special educator),

+ group of carers - 6 (6 females),

+ group of policy makers - 6 (6 fe-
males).

During the interviews, the interven-
tion was explained to the respon-
dents, and then they were asked
about the benefits, facilitators or bar-
riers to its application. The results for
each of the groups are given below.

The obtained data are explained in
detail, but also graphically shown in
Table 1 for easier monitoring of the
results.

Group of patients

Patients said that the use of tech-
nology (in the form of computer tab-
lets) during the examination would
be more optimal, more pleasant and
they would have the information in
front of them while talking. Accord-
ing to them, if the family would be
involved to some extent, it would
be good for the implementation of
the intervention itself, but also for
the activities between the sessions.
Family members would be a kind of
facilitator of change in the patients
and therefore it would be best to do
psychoeducation of all family mem-
bers of patients with mental illness
so that they would know how to rec-
ognize the deterioration of the con-
dition and accordingly seek help in
time. For that purpose, the patients
themselves think that they should
have guides and directions that they
would receive from the family doc-
tors for this intervention an3d in that
way they would be informed even be-
fore they come for the examination
and they would be properly prepared
for that.

They also think more frequent ses-
sions, greater availability of doctors
and greater media representation
as facilitators would help in better
implementation of the intervention.
Training and education of medical
staff would also be of great benefit to
the implementation of the interven-
tion.

They regard the culture of living and
the stigma surrounding mental ill-
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ness, as well as religious affiliation as
barriers in the implementation of the
intervention. Then, they think that
the time for conversation should be
longer than now, if digital interven-
tion is applied. It means that the time
period given now in “My appoint-
ment” for one examination would not
be enough in case of application of
DIALOG+; therefore the time period
is considered as a barrier in the im-
plementation of the intervention.

Regarding the activities and tasks
that are given to them between two
sessions, they believe that our coun-
try does not offer enough activities.
For example, there are no support
groups, no jobs for this type of pa-
tients, etc.

Group of clinicians

Patients also think that there is a
shortage of medical staff, so that
would be another major barrier to im-
plementing the intervention. Some of
them also see the professional train-
ing of the staff as a barrier, because
they think that only psychiatrists
would have the appropriate skills
and are reserved for nurses or other
staff. Also, some patients are afraid
that the doctor-patient relationship
will be lost if too much time and at-
tention is paid to technology.

Clinicians assessed technology, com-
puter program objectification, ques-
tionnaire structuring of the session,
measurability of assessment, and
continuity of assessment as one of
the many advantages of applying this
intervention. For them, the prepara-
tion and education of professionals is
crucial, as well as the involvement of
nurses who can apply the interven-
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tion while patients wait in the wait-
ing room. According to them, it is an
easy tool to learn and to work with
especially younger colleagues. The in-
volvement of family members is also
important. The choice of the patient
is important (demography), etc. It’s
the patient’s choice. A barrier would
be the lack of staff because the inter-
vention is applied one by one. Due to
that, there would be a lack of time
and space. Clinicians also see a fi-
nancial problem - as the examination
would cost more, and those from oth-
er cities would have to pay more for
the trip. According to them, there is a
need for reorganization of the psychi-
atric service and greater involvement
of social services, psychoeducation
of the family and its involvement, as
well as a multidisciplinary approach.

Group of carers

They think that they need psychoedu-
cation. Then, financial help is need-
ed, and maybe a patronage service
that will visit them at home. The
culture of behavior is also important
to them. The lack of small groups, as
well as patients, share the opinion
that the state needs to support small
groups to support these patients, ei-
ther for socializing or for work. In-
volvement of the intervention in the
first stages of the disease, and not in
the more advanced stage, would lead
to a faster improvement of the con-
dition.

Group of policy makers

According to them, the benefit of im-
plementation would be that it guaran-
tees the same approach to all clini-
cians. Digital documentation would
be a greater value and advantage. It is



important to inform both clinicians
and patients of the existence of such
an intervention. They suggest having
guides for “My appointment” entry
and approaching world standards
of psychiatry. To make changes and
during the studies to introduce the
students to the new way of examina-
tion and the doctor’s approach to the
patient. According to them, the useful
thing is that the software is free and
available. In that way, there would
be a need to open daycare centers
and homes for support or residen-
tial homes (which is one of the future

tasks of the mental health strategy).
Barriers to implementation would be
the limited activities that the doctor
can help with. Reliability of informa-
tion received from patients. (Nurses
have said the same thing and suggest-
ed another scale for a more objective
simultaneous assessment by them
and by the clinicians).

No multisectoral connection.

*

+ Resistance to innovations in prac-
tice by clinicians.

+ The time required for the exam-
ination.

Table 1. Attributes mentioned on the interviews

Attribute and Feature

Subgroups clinicians

patients caregivers Policy makers

I. Resource Access

1. Time as a resource

2. Guidelines

3. Documentation

4. Proximity

5. Resource quality

6. Formal communication

7. Organizational training and
education

8. Staff

9. Space as a resource

10. Technology

11. Expert support

12. Programs

13. Online resources

14. Team educator

I1. Work structure

1. Timeframe

2. Continuity of care

3. Standardization of care

4. Team work

5. Reminders

6. Work load

7. Delegation of tasks

8. Order of work tasks
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9. Work tempo

10. Scheduling and shift work

11. Patient wait times

III. Patient characteristics

1. Patient demographics

2. Patient expectations and prefer-
ences

IV. Professional role

1. Clinical skill set

2. Professional role training

3. Job autonomy

4. Conflict

5. Professional development

6. Accountability

7. Code of ethics

V. Culture

1. Organizational culture

2. Culture (general)

VI. Facility characteristics

1. Type of facility

2. Geography

3. Size

4, Volume

5. Atmosphere

6. Facility characteristics (general)

7. Religious affiliation

VII. System features

1. Resource waste

2.Logistics and coordination

3. Record-keeping

VIIL. Healthcare Professional
Characteristics

1. Experience

2. Group composition

IX. Financial costs

1. Financial incentives

2. Funding system

3. Financial (general)

X. Leadership

1. Role modeling

2. Mentorship

3. Champion

XI. Collaboration
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1. Social interactions

XII.  Evaluation

1. Evaluation (general)

2. Audit

3. Organizational evaluation

4. Patient evaluation

XIII. Regulatory or Legislative
standards

1. Legal

2. Standard of practice or care

XIV.  Societal influences

1. Societal influences (general)

On-site condition assessment analysis

In analyzing the data obtained from
the on-site assessment carried out
during the visit by a responsible per-
son in charge of Queen Mary Uni-
versity of London, we obtained the
following attributes and their corre-
sponding characteristics:

1. Access to resources

+ Number of clinical staff in the
service

+ Internet (under technology)

+ Where will a study meeting be
held between patients and clini-
cians?

+ Identified dedicated meeting
space

2. Working structure
+ Type of service

+ Do patients in the service see
the same clinicians at the pa-
tients meeting?

+ Duration of routine meetings
(average)

+ Type of therapy

3. Patient characteristics

+ Number of patients with psycho-
sis observed in the previous year

+ On average, how often do pa-
tients with psychosis see each
other at routine appointments

4. Features of the building
+ Type of service

+ Number of patients recorded in
the previous year

5. System features
+ Preservation of medical records
6. Evaluation

+ Organizational readiness

Discussion

The idea of this paper was to analyze
the attributes of the context in North
Macedonia regarding the implemen-
tation of a new digital instrument/
mental health intervention that can
be used in everyday practice and to
change the doctor-patient commu-
nication. The difference in the appli-
cation of this intervention is that the
quality of life of the patient is devel-
oped and seen.

Patients have the right to be actively
involved in the design of their treat-
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ment plan, along with its implemen-
tation. They also have the right to
participate in the recovery and reso-
cialization planning process, while
respecting their needs and abilities.
The health system of North Macedo-
nia is obliged to follow these princi-
ples.

DIALOG+ directly addresses these
requirements by offering client-cen-
tered treatment and active patient
involvement through a “four-step ap-
proach”. Because it is a time-saving
intervention, DIALOG+ has a great
potential to help overcome problems
(e.g., lack of time, work overload, etc.)
resulting from the low ratio of men-
tal health professionals/residents.

All countries have community men-
tal health centers, but they generally
do not operate independently of hos-
pitals. In addition, the hospital-based
approach is still dominant, especially
given the existence of many hospi-
tals specializing in the treatment of
psychiatric disorders. The charac-
teristics of DIALOG+ (widely applica-
ble psychosocial intervention) are in
line with modern assumptions about
the psychosocial rehabilitation of pa-
tients with psychosis. Hence, it can be
a useful tool for professionals in mon-
itoring and realizing the true vision
and mission of these institutions. It
will help patients reintegrate into so-
ciety, become more independent and
use their full potential in the pursuit
of healthy and functional living.

First, it empowers patients in the
community in terms of their satisfac-
tion with life and social functioning.
Second, it promotes and encourages
the involvement of carers and other
community members in the process
of psychosocial reintegration of these
patients.
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In a study conducted in the United
Kingdom, Spain, the Netherlands,
Sweden, and Switzerland®“ DIALOG+
proved to be an effective psychoso-
cial intervention. If DIALOG+ proves
to be an effective intervention (i.e.,
if it proves beneficial for patients in
low- and middle-income communi-
ties), it is likely to be recognized and
approved by national health insur-
ance funds in low- and middle-in-
come countries.

Contextual implementation facilita-
tors that emerged from our analysis
are the following:

+ the use of technology and data
storage on tablets

+ objectification through a comput-
er program

+ structuring the session through
the questionnaire

+ the measurability of the assess-
ment

+ continuity of assessment
+ involving family members

+ preparation of guides and guide-
lines for patients, but also for cli-
nicians

+ more frequent sessions, greater
availability of doctors and greater
media coverage

+ training and education of medical
staff

+ involvement of other clinicians in
the intervention (for e.g., nurses).

Contextual implementation barri-
ers that will need to be bridged are
the following:

+ culture of living and stigma



+ longer talking sessions

+ lack of sufficient activities to be
offered to patients

+ lack of medical staff,
+ professional training of staff

+ loss of doctor-patient relationship
if too much time is devoted to
technology

+ lack of staff
+ lack of time and lack of space
+ financial problem

+ reorganization of the psychiatric
service

+ greater involvement of social ser-
vices.

The basic skills of someone who
would work with DIALOG+ should be
patience and trust, confidentiality.
There is a structure to the interview,
and if we stick to the structure, then
we will really take the time to ask
questions to people who have prob-
lems and who have come to discuss
their problems. In particular, it does
not matter if the ranking will be 2
or 4 at the moment and then it will
be 3. It does not matter at all, but it
is important to conduct a conversa-
tion and find a solution that will be
considered. Therefore, this therapy
is aimed at finding a solution. The
clinician will suggest an activity; the
patient will have to suggest an activ-
ity. We, of course, will not be able to
solve all the problems, but if we stick
to this structure, we will be able to
have more domains that people can
talk about.

The most important thing is that cli-
nicians put all life segments in the

direction of diagnosing, treating and
monitoring the whole process. DIA-
LOG+ will monitor all these 11 seg-
ments of life that are related and if
a smaller part is solved, the remain-
ing cubes will be like a domino effect.
Therefore, this domino effect in most
cases would have a positive outcome
for both patients and clinicians who
will learn a more comprehensive ap-
proach. Therapists will be upgraded
in their domain, and patients will
gain that trust and respect in order
to get the most out of this. This inter-
vention ensures that the 11 domains
of life and treatment are constantly
addressed and that patients’ attitudes
and priorities are always taken into
account®™. This is likely to increase
awareness of patients’ attitudes and
their changes over time, resulting in
care that reduces unmet needs and
increases patients’ quality of life and
satisfaction with treatment!®. Some
authors expect and suggest that pa-
tients’ quality of life may improve
even when symptoms do not show
significant changes' 8.

If applied at the secondary level, an
information campaign will be re-
quired. The directors, i.e. the man-
agement of the health institution,
will have to lobby for the workers and
their employees to use that tool more
often. Training of other medical pro-
fessionals, logistical support (tablet
service) will also be required. Patients
would prefer this intervention take
place in the outpatient services of
the community, than in the hospital
conditions and because of the stigma
not to be seen, but also because of the
faster and closer availability of Men-
tal Health Centre.
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Conclusions

DIALOG+ training should be included
in the continuous professional devel-
opment of clinicians, to have online
tutorials, to organize additional ac-
tivities with patients who use DIA-
LOG+, to distribute a brochure to
introduce the tool to patients (such
a brochure already exists), to involve
family members in the intervention,
support from the association of psy-
chiatrists and support from the Min-
istry of Health.

Here are some of our recommenda-
tions for better implementation not
only of this new digital psychosocial
intervention, but also for the imple-
mentation of some new interventions
to improve mental health in the fu-
ture:

® Application at all levels and elec-
tronically documented patient re-
cord.

® As one of the basic aspects of DIA-
LOG +, it is a step forward in terms
of encouraging the use of technol-
ogy in health care in our country.

® Access to information in order for
clinicians to know how to use it
and access to the application and
eventually enable some systems to
have easier access.

Self-evaluation for patients.

Upgrading a system that may al-
ready be obsolete, and already with
the help of new technologies allows
you to save resources and time.

® Appropriate psychoeducation and
technical support for practical ap-
plication of the intervention.

® Systematized scientific research
work.
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® Financial assistance is necessary
because the implementation of
services depends on providing tab-
lets, phones and computers dedi-
cated to this type of intervention.

® The long-term effects would be to
reduce symptoms, reduce relapse
and improve the quality of life of
our patients.

® Due to the nature of the inter-
vention, which requires technical
knowledge and operation of ap-
plications on tablets and smart-
phones, we expect younger doc-
tors, psychologists and nurses to
be the first ones to accept the ser-
vice in their daily practice.

® The selection of the patient pro-
file is aimed at the younger popu-
lation who is technically and digi-
tally more prepared to accept this
type of intervention that includes
working on applications on a tab-
let or smartphone.

® These contents should be part of
the continuous medical education
and should be appreciated and
evaluated and in the process of re-
newing the licenses there should
be a mandatory number of hours
in which the technique would be
mastered.

® [ts usage to be covered by the
health insurance fund.
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Abstract

Second generation antipsychotics (SGA) cause side effects through weight gain, dyslipidemias
(cholesterolemia, hypertriglyceridemia) as well as affected glucose homeostasis in terms of
hyperglycemia, insulin resistance and the incidence of type 2 diabetes mellitus. The aim of this
study was to investigate metabolic changes in patients treated with SGA. Materials and methods:
This was a prospective study of 50 patients treated with SGA (olanzapine, clozapine, risperidone,
quetiapine, aripiprazole) at the PHI University Clinic of Psychiatry who met the relevant ICD-
10 criteria. The following parameters were monitored: history and clinical examination, blood
pressure and pulse, height, weight, body mass index (BMI), Brief Psychiatric Rating Scale (BPRS),
Clinical Global Impression Scale (CGI-S), dose of prescribed SGA,as well as: fasting glycemia, lipid
status, HDL, LDL, glycosylated hemoglobin (HgA1C). The parameters were determined at the
beginning and after three months of treatment. Results: The subjects in terms of the criteria
of metabolic syndrome were: 64% with a larger waist circumference, 53.2% with an increase
in systolic and/or diastolic blood pressure, 31.3% with a BMI>30, and 39% with an increase in
glycaemia and reduced HDL values at 23.4%. Also,18% of the respondents met three or more
criteria. Statistical analysis of the differences in the analyzed parameters showed statistically
significant differences for the CGI-S score (p = 0.00007) and for the diastolic pressure (p = 0.038).
Correlation of equivalent doses of SGA with BMI (r = -0.637) was obtained. Discussion: The study
confirmed presence of metabolic disorders in patients treated with SGA. Although there was no
significant difference of metabolic syndrome parameters in relation to the general population, a
correlation with BMI has been established. Conclusion: This study showed that patients treated
with second-generation antipsychotics should be monitored during their treatment for the
parameters of the metabolic syndrome, particularly BMI.
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WsBamok

Bropara renepaliuja Ha aHTHIICHXOTHIM (second generation antipsychotics-SGA) mpe/in3BUKyBaat
HecakaHu epeKTH MPEKY TOpacT Ha TelecHa TeKUHA, UCTUIIeMUH (XolecTepoieMuja, XumepT-
pUrTMIepUIeMuja) KaKko ¥ 3acerHata XoMeocTasa Ha TJIMKO3aTa BO CMUCON HA XUTepriuKeMuja,
Pe3VCTEHTHOCT Ha WHCY/IMH U TojaBa Ha juabetec menutyc tum 2. llen Ha oBa mcTpaxkyBate e
Jla ce MCTUTAaT MeTaboNHUTe MPOMEHY Kaj MaijeHTuTe Tpetupatn co SGA. Matepujam 1 MeTo-
mit: OBa bette mpocnekTnBHA cTyauja Ha 50 marpenti Tpetnpatn co SGA (olanzapine, clozapine,
risperidone, quetiapine, aripiprazole) Ha J3Y YHuBepsuTeTcKa K/IMHMKA 3a TCHXMjaTphja KO T
ucronnyBaa coozisetHute MKDB-10 kputepuymu. bea ciefienu ciefiHuTe mapaMeTpu: aHaMHe3a 1
npernef, TA v nysic, BUCKHA, TeKMHA, MHIEKC Ha TetecHa Maca (hodymassindex-BMI), Kpatka cka-
71a 3a TcuxujaTprcka mporuerka(BPRS), ckama 3a rmobanen kmuHnuky Bredatok (CGI), mosata Ha
oppmHupannoT SGA, Kako : TMKeMuja Ha riajHo, nunupen cratye, HDL, LDL, raukonmsupan
xemornobun (HgAIC). Tlapamerpute bea ofipe/iyBaHn Ha MOYETOK U MOCTIE TPU MECeUeH TPeTMaH.
Pesymrati: Mermranuipre Bo OfjHOC Ha KPUTEPUYMUTe Ha MeTabonmeH cuHipoM bea: 64% co mo-
rojiem 00eM Ha CTPyK, 53,2% €0 [OpacT Ha CHCTOIeH /Win JijacToned KpBeH MPUTHCOK, 31,3% co
BMI>30, a 39% co nopact Ha riuKeMuja 1 HamaseHn BpegHoctn Ha HDLKaj 23,4%. Co ucnonHe-
TH TPU U TI0BeKe Kputepuymu Oea 18% ox ucrnuranuiute. CTaTUCTUUKATA aHAIM3A HA Pas3TUKUTE
BO aHA/IM3UPAHUTe MAapaMeTpy MOKaKa CTAaTUCTUUKM curHndukanTHn pasmku 3a CGI-S ckopor
(p=0.00007) 1 3a mujactonHnoT mputicok (p=0.038). [lobuera e Kopenaiuja Ha eKBUBATEHTHUTE
no3u Ha SGA co BMI (r= -0,637). Jluckycuja: McTpakyBameTo ja MOTBP/M TIPUCYTHOCTA Ha MeTa-
0o7HY HapyIIyBamba Kaj mareHTHTe TpeTpanu co SGA. Mako Ha caMUOT MOUETOK Ha TPETMAHOT He
rnocTon OUTHA pas/MKa Bo OJJHOC Ha MPUCYCTBOTO HAa METAbOTHUOT CHHZIPOM BO OJIHOC Ha OMIITaTa
rnonynanuja, cenak yrepfieHa e Kopenatuja co BMIL. 3axnydok: OBa mcTpakyBame MoKaxka JieKa
TalyeHTnTe KU ce TPeTUpaHy Co BTopa reHepariija Ha aHTUIICHXOTHI Tpeba Jia OuaT MOHUTO-
PUpaHU BO TEKOT HA HUBHUOT TPETMaH BO OJJHOC Ha TTApAMeTPUTe KOM r'o COUMHYBAAT MeTabOIHUOT
CHHIPOM, ocobeHo BMI.
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Introduction

Second generation antipsychotics
(SGA) reduce the risk of extrapyrami-
dal symptoms, but cause side effects
through weight gain, dyslipidemias
(cholesterolemia, hypertriglyceride-
mia) as well as affected glucose ho-
meostasis in terms of hyperglycemia,
insulin resistance and the onset/oc-
currence of type 2 diabetes mellitus'.

According to some authors, as many
as 50% of SGA patients meet the cri-
teria for metabolic syndrome, which
increases the risk of cardiovascular
disease. This metabolic syndrome
is often not diagnosed in psychiat-
ric patients, because according to
some authors only 2.4% of patients
were evaluated, and 34.5% of them
met the criteria for this condition?.
According to the CATIE (Clinical An-
tipsychotic Trials of Intervention
Effectiveness), specific gender differ-
ences have been identified in terms
of metabolic risk in women?. It is con-
sidered that in schizophrenia, espe-
cially in the female population, the
obesity would have higher values,
while in bipolar affective disorder
(BD) it would have a 50% increase in
incidence. Numerous epidemiologi-
cal studies indicate that people with
affective disorders and schizophre-
nia have an increased relative risk
of mortality that is 1.5 to 3.3 times
higher than the general population,
which can be attributed to cardio-
vascular disease or cerebrovascular
incidents. It is considered that this
may be due to poor diet or reduced
physical activity, smoking or vari-
ous forms of alcoholism and other
addictions, but also other high-risk
behaviors for the health (various in-
fections, etc.). The treatment itself
carries a special risk, i.e. the medi-
cations that are used*.

Bipolar affective disorder and
schizophrenia are endogenous men-
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tal disorders with common clinical
features such as psychotic or affec-
tive symptoms, sometimes cognitive
symptoms, but also common genetic
risk for obesity, DM and CVD, which
are thought to have a 15-20year
shorter lifespan compared to the
generalized population. In addition,
antipsychotics are used in therapy,
which in addition to the expected
therapeutic effect, carry certain
risks in terms of side effects, espe-
cially the second generation of anti-
psychotics that affect general health
in terms of the occurrence of meta-
bolic changes®.

In the treatment of various psychi-
atric disorders and conditions, espe-
cially psychotic disorders, different
antipsychotics are used, which can
significantly differ in their effective-
ness and profiles of side effects. The
differences in efficacy, but also the
occurrence of side effects depend on
the mechanism of action on differ-
ent neurotransmitter systems and
receptors®. A difference in the effect
on metabolic function in patients
treated with SGA is shown in a meta-
analysis published in 2020".

The use of antipsychotics worldwide
has grown exponentially in the last
15 years. In the United States for the
period 1997-2007 the number of us-
ers increased from 2.2 to 3.9 million
people, and in the pediatric popula-
tion by 60% in the period 2002-20078.
This is considered to be due to an
improved profile with reduced ex-
trapyramidal symptoms, the use as
adjunctive therapy in affective dis-
orders, and the improved patient
acceptance. The meta-analysis con-
firmed the prevalence of metabolic
syndrome in both acute and chronic
forms of schizophrenia, indepen-
dent of antipsychotics, and that per-
centage was about 32%. On the other
hand, cross-sectional studies have
shown that the prevalence of meta-



bolic syndrome (MetS) in patients
treated with AP was 45-50% with a
correspondingly high risk of CVDS.
SGA is increasingly used outside the
indication area, in terms of treat-
ment of psychotic depressions, at in-
adequate personality structures, as
well as other conditions that are re-
fractory to therapy (eating disorder,
obsessive-compulsive syndrome,
etc.).

Metabolic syndrome can be diag-
nosed if three of five criteria focused
on specific cardiovascular risk fac-
tors are met: abdominal obesity, low
HDL values, elevated triglycerides,
hypertension, and affected fasting
plasma glucose. This definition is ac-
cepted by the International Diabetes
Federation'” and also by the Ameri-
can Society of Cardiology!. The prev-
alence of meeting three, four, or five
components of metabolic syndrome
is often examined and in relation to
the most prevalent combinations:
triglyceride elevations, blood pres-
sure and glycaemia, which in the
Korean study case are described as
more often in men (30, 8%) in rela-
tion to women where they were pres-
ent in 14.5% of the respondents!?.

According to the criteria that take
into consideration the differences
in populations according to the Eu-
ropean criteria of IDF (Europid), i.e.
the Mediterranean type to which we
belong, the following values have
been determined for the metabolic
syndrome criteria: waist circumfer-
ence for men > 94 cm for men and
> 80 cm for women; triglycerides
> 1.7 mmol/L; HDL cholesterol for
men <1.03 mmol/L. and for women
<1.29mmol/L; elevated systolic pres-
sure > 130mmHg and elevated dia-
stolic pressure =85 mmHg, as well
as elevated glycemic values =>5.6
mmol/L.5 In addition, it is necessary
to describe the categories accord-
ing to the body mass index, such as

malnutrition with BMI < 18.5; nor-
mal body weight with BMI of 18.5-
24.9; overweight if BMI = 25-29.9 and
obese with BMI > 30.

The aim of this study is to examine
metabolic changes in patients treat-
ed with SGA regardless of diagnosis.

Material and methods

This was a prospective study of 50 pa-
tients treated at the PHI University
Clinic of Psychiatry and followed up
after 3 months of treatment. Patients
treated with inpatient or outpatient
treatment with SGA (risperidone,
olanzapine, clozapine, quetiapine,
aripiprazole) were included. Patients
met the ICD-10 criteria for: schizo-
phrenia disorders, schizoaffective
disorders, acute psychotic disorders,
persistent delusional disorders (F20-
F29), affective disorders (F30-F34) as
well as other diagnoses such as inad-
equate personality structure (F60),
compulsive disorder (F 42), inorganic
insomnia (F51), and other disorders.

Inclusion criteria: Patients aged 18-65
who meet the criteria for the above
disorders and who have given con-
sent.

Exclusion criteria: no consent given,
diagnosed with type 2 diabetes mel-
litus (DM) before SGA, pregnancy and
lactation.

Using a clinical interview, demo-
graphic data were obtained (gen-
der/sex, age, employed/unemployed,
marital status, smoker, etc.), cur-
rent and past illnesses, family his-
tory of diabetes mellitus, and then
a psychiatric examination was per-
formed and evaluation using clinical
scales: Brief Psychiatric Rating Scale
(BPRS) and Clinical Global Impres-
sion - Severity (CGI-S). According to
the recommendations of the Euro-
pean Psychiatric Association from
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2009, the somatic condition was tak-
en into consideration through vital
signs: blood pressure (BP) and pulse,
height, weight and measurement of
waist and hip circumference from
which BMI will be obtained. Labo-
ratory tests that were monitored
were: fasting glycaemia, lipid status,
HDL (high density lipoprotein), LDL
(low density lipoprotein), TG (tri-
glycerides), glycosylated hemoglobin
(HgA1C) which were determined be-
fore the beginning of the therapy and
after three months. Each patient re-
ceived information on the risk of de-
veloping metabolic syndrome and a
recommendation for a hygienic-diet
regimen according to the WHO.

The statistical analysis of the data ob-
tained from the research was done
in the statistical program SPSS 23.0.
Shapiro Wilk’s test was used to test
the normality of the data distribution.
The categorical (attributive) variables
are represented by absolute and rela-
tive numbers. The numerical (quanti-
tative) variables are represented by av-
erage, standard deviation, minimum
and maximum values, median value
and interquartile rank. Student t-test
for dependent samples and Wilcoxon
matcher pairs test were used to com-
pare the analyzed variables before the
start of therapy and 3 months later,
while Chi-square test, Student t-test

Patients included
in the study (n=50)

were used to compare the variables in
relation to gender, independent sam-
ples and Mann-Whitney test. Equiva-
lent dose correlation with certain
variables was analyzed using Pear-
son’s linear correlation coefficient
and Spearman’s rank correlation co-
efficient. Statistical significance was
defined at the level of p <0.05.

Results

The survey included 50 respondents
who met the inclusion criteria. From
the beginning, due to the current
symptomatology and the need for
correction of the treatment or due
to the somatic condition, 5 respon-
dents were excluded (one patient was
transferred to another treatment
facility, one patient had high glyce-
mic values, one patient was placed
in a depot preparation which is not
included in the study, one patient
was diagnosed with psychoorganic
syndrome, and one patient devel-
oped a complication of a metabolic
nature that has been described as a
case study™. Out of the remaining 45
patients, at the first control after 3
months, only 15 patients were fol-
lowed up who received appropriate
parameters for analysis and com-
parison. An overview of this data is
given in Figure 1.

Excluded patients (n=5) ]

Patients with control after 3 months
(n=15)

Figure 1. Diagram of patients involved
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From the obtained parameters we
present the demographic indicators
in Table 1. The research included
50 respondents, aged 18 to 63 years,

with average age 37.4 = 12.5 years. The
gender structure of the respondents
consists of 48% (24) male patients and

52% (26) female patients.

Table 1. Overview of the respondents according to demographic characteristics

Parameter N (percent %)
Gender/Sex
Men 24 (48)
Women 26 (52)
Age
mean = SD 3744 £12.5
min - max 18- 63
Marital Status
- married 16 (32)
- devorced 6(12)
- single 27 (54)
-no data 1(2)
Employment Status
- unemployed 29 (58)
- employed 19 (38)
- pensioner 2 (4)
Smoker
-yes 23 (46)
-no 27 (54)
Previously treated
- yes 22 (44)
-no 28 (56)
Family anamnesis for DM
- yes 8 (16)
o 42 (84)

Table 2 shows patients according to
diagnoses, and the presentation in-
cludes acute psychoses (F23), chronic
psychoses (F20, F21, F22, F25), affec-

tive disorders (F30, F31, F32, F33, F34)
and other disorders (F41), F42, F45,

F51).

Table 2. Overview of patients according to diagnoses

Diagnosis N (%)
Acute Psychosis (AP) 18 (36)
Chronic Psychosis (CP) 17 (34)
Affective disorders (AD) 11(22)
Other Disorders (OD) 4 (8)
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Table 3 shows distribution of respondents in relation to the type of the pre-

scribed therapy.

Table 3. Overview of used second generation antipsychotics
. . Start Second visit

Diagnosis N (%) mean + SD N (%) mean + SD

Aripiprazole 11(22) 22,50+36,20 6(12) 16,67+6,83
Clozapine 2(4) 1(2)
Quetiapine 4(8) 75,00£35,36 3(6) 56,25£12,5
Risperidone 17 (34) 3,19+1,33 4(8) 4,25+0,96
Olanzapine 16 (32) 9,71£5,15 2 (4)

Table 4 shows the data on how many
criteria of the metabolic syndrome
were present at the beginning of the
study. On this table it can be seen
that out of the total number of re-
spondents, 64% are those who have

a larger waist circumference accord-
ing to the criteria for the population
of the Mediterranean or according to
EUROID, of which 14 male and 18 fe-
male respondents.

Table 4. Present criteria of metabolic syndrome in the respondents

Criteria N %
Wiaist Circumference 50 100
Men > 94cm 14 28
Women > 90cm 18 36
Blood Pressure(BP) 47 100
Systolic>130mmHg 7 149
Diastolic>85mmHg 18 38,3
BMI 48 100
25-29,9 13 271
> 30 15 31,3
Glycaemia 46 100
Fasting > 5,6 mmol/L 18 39,1
HDL 30 100
Men<1,03mmol/L 2 6,7
Women<1,29mmol/L 5 16,7
Fulfilled Criteria 50 100
<1 30 60

2 1 22
3 8 16
4 1 2

In the criterion of increase in blood
pressure, at 53.2% of the respondents
it is with higher values, and the per-
centage is higher in diastolic pressure.
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Regarding the body mass index (BMI)
of the total number of respondents
with values higher than 30 (obese)
were 29.2% of the respondents, but



also the percentage of persons with
TT above average (overweight) were
27,1% of respondents. Fasting blood
glucose was above the recommended
average at 18 people or 39.1% had an
increase. The parameter with lower
HDL values was present in 23.4% of
the respondents, a slightly higher
percentage in women. In relation to
the criteria present for metabolic syn-
drome, it can be seen in Table 4 that
even on the first visit, 18% had 3 and
more fulfilled metabolic syndrome
diagnosis criteria, which should be
prevented from further progression.

In order to determine the differenc-
es in the analyzed parameters of the
metabolic syndrome that were avail-
able for comparison after 3 months
of treatment, only the results of pop-
ulation of 15 respondents who had
complete data were taken for mutual

comparison. The results of the sta-
tistical analysis for the tested differ-
ences in the analyzed parameters be-
tween the two time points, before the
start of therapy and after 3 months of
therapy are shown in Table 5. No sta-
tistically significant difference was
found in the values of BMI (p = 0.13),
glycaemia (p = 0.75), total cholesterol
(p = 0.64), triglycerides (p = 0.67), HDL
(p = 0.15), LDL (p = 0.75), HgAI1C (p =
0, 18), BPRS score (p = 0.63), and sys-
tolic pressure (p = 0.27), whereas af-
ter 3 months of therapy a significant
difference was found in the values of
CGI-S score (p = 0.00007) and diastolic
pressure (p = 0.038). After 3 months
of therapy, a significant reduction in
CGI-S score (4.67 = 0.65 vs. 3.75 = 0.62)
and diastolic pressure (91.9 * 14.9 vs.
79.7 = 6,4) was registered.

Table 5. Overview of the tested differences before and after 3 months of treatment

Parameters First visit Second visit el
mean + SD mean + SD
BMI 30.5+8.8 31.8+85 t=1.6 p=0.13
Glycaemia 548+09 557+04 t=0.3 p=0.75
Total cholesterol 5009 4908 t=0.5 p=0.64
Triglycerides (TG) 13204 138+ 0.6 t=0.4 p=0.67
HDL 2.07+06 1.68+0.3 t=1.7 p=0.15
LDL 25709 23809 t=0.3 p=0.75
HgA1C 58+0.5 49+24 t=0.9 p=0.37
BP- systolic 121.3+19.2 116.7 £ 10.0 t=1.2 p=0.27
BP - diastolic 91.9+149 79764 t=2.5*p=0.038
BPRS 344 +12.2 389+325 7=1p=0.3
t=6.2
CGI-S 47+ 06 3706 425000007
t (Student t-test for dependent samples) *p<0.05;***p<0.0001

Z (Wilcoxon matched pairs test)

The study also analyzed the correla-
tion between the equivalent dose of
SGA with BMI, glycaemia, total cho-
lesterol, TG, HDL, LDL, blood pressure
and HgAIC. The correlation between
the equivalent dose of SGA and BMI (p

= 0.014) was confirmed as significant,
which according to the value of Pear-
son’s correlation coefficient is negative,
i.e. indirect and of moderate intensity
(r = -0.637). It shows that with increas-
ing the equivalent dose of the SGA, the
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body mass index decreases, and vice
versa. The obtained correlation of BMI

with the applied equivalent dose of SGA
is graphically shown in Figure 2.

BMI =40,082 - ,0517 * ekBuBanneHTHa ao3a
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Correlation: r =-,6371
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Figure 2. Correlation of BMI with the equivalent dose of administered SGA

Discussion

This is a first study in our country
that monitors and controls the pa-
rameters that are key to diagnosing
metabolic syndrome in patients treat-
ed with SGA. The results confirmed
the presence of metabolic disorders
in patients that can lead to increased
cardiovascular risk and the occur-
rence of type 2 diabetes mellitus. The
results of the study showed that at the
beginning 64% of respondents had an
increased waist circumference, and
53.2% were with elevated blood pres-
sure values. In terms of BMI, 31.3% of
respondents were with a score higher
than 30, but also 27.1% of respondents
were overweight. Examination of the
laboratory parameters of glycaemia
showed elevated values in 39.1% of
the subjects, and decreased values of
HDL in 23.4%. Thereby, 18% of the re-
spondents met 3 or more criteria for
MetS.
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These data are in line with data from
the IDF, which estimates that meta-
bolic syndrome occurs due to a sed-
entary lifestyle in the modern world,
and it is estimated that about 25% of
the world’s population has metabolic
syndrome®. Therefore, predictors of
metabolic syndrome through anthro-
pometric measurements and bioelec-
trical measurements (Bio-Electrical
Impedance Analysis i.e. BIA-test val-
ues) belonging to the latest technolo-
gies are introduced. Numerous other
studies have confirmed a prevalence
of MetS of 23-29% depending on gen-
der16 or 20-30% in the general popu-
lation, and which increases with age
with respect to gender ",

Regarding the examined differences
in the parameters of MetS2%* after
three months of treatment, a highly
significant difference was found in
the values of the CGI-S score (regis-
tered significant decrease thereof), as



well as a statistically significant dif-
ference in diastolic pressure which
showed a significant reduction in
initial values. Both parameters indi-
cate a significantly improved state,
one (CGI-S score) by directly measur-
ing the condition, and the other in-
directly by calming the mental state
leading to a reduction in anxiety
and a consequent reduction in dia-
stolic blood pressure”?. Unlike other
studies which, after 6 months?% of
monitoring MetS parameters, found
weight gain and increase in total
cholesterol and triglyceride levels,
whereas our study found no chang-
es, perhaps because the monitoring
was only three month long.

Because SGAs vary widely in their
effect on MetS parameters®’ 23! and
to avoid dose influence, conversion
to chlorpromazine equivalent dos-
es was performed3*3*. The obtained
correlation between the equivalent
doses of SGA and MetS which is neg-
ative, i.e. indirect and of moderate
intensity, shows that with increas-
ing the equivalent dose of SGA, the
body mass index decreases and vice
versa. This is significant because
there is no direct positive correla-
tion between the doses used and the
increase in TT and the occurrence of
MetS.

In order to get a more complete pic-
ture of the impact of SGA on the
occurrence of MetS, it is necessary
to process data from patients who
have not been previously treated
with such drugs (drug-naive). In ad-
dition, another limitation of this re-
search is the insufficient number of
respondents for the reliability of the
obtained data. It should be empha-
sized that the research was conduct-
ed during the period of the declared
pandemic with Covid-19, which pre-
vented the monitoring of patients
and complete processing of respon-
dents, because laboratory tests were

reduced to a minimum and of what is
necessary. Apart from these changes
in the overall organization of the
health system, the current situation
had an impact on the mental health
of both the general population and
the respondents. On the other hand,
the fact from numerous studies that
persons with psychiatric disorders
do not adhere to research protocols
and do not report to scheduled ap-
pointments should be emphasized?®:.

Conclusions

It is very important that patients re-
spond well (60-80%) to antipsychotic
treatment in the first episode of psy-
chosis, but the side effects should be
considered from the very beginning.
Although second-generation anti-
psychotics are better tolerated, they
also carry the risk of side effects in
terms of occurrence of metabolic
syndrome features, and should be
monitored regularly for these pa-
rameters.

Psychiatrists, as well as family phy-
sicians who are in frequent contact
with their patients, in addition to
the therapeutic response to the ap-
plied SGA, need to monitor these pa-
rameters of the metabolic syndrome
regularly, especially BMI, in order
to early recognize and diagnose the
initial changes. Since there is an in-
dividualized response to a particular
SGA that the patient is receiving, it
is necessary, when the early detec-
tion of an increase in one of the pa-
rameters of the metabolic syndrome,
to change the antipsychotic with
another that carries a lower risk of
developing metabolic disorders. In
the meta-analysis that includes 18
antipsychotics, a recommendation is
given which drug has the least effect
and an individualized approach to
treatment is recommended.
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In such conditions, there is a need
for an interdisciplinary approach
and close cooperation, i.e. teamwork
with a specialist in the field of endo-
crinology who would have a role in
managing the risk of type 2 diabetes
mellitus and the risk of cardiovascu-
lar disease.

Although not scientifically proven,
there is hope that understanding
the diagnosis of metabolic syndrome
will motivate people and their GPs to
take appropriate steps to reduce the
risk of CVD and DM2, especially in
the practice of lifestyle modification.
The risk of metabolic disorders can
be reduced by appropriate psychoed-
ucation of patients in terms ofa hy-
gienic-diet regime and proper nutri-
tion, as well as advice on increased
psycho-physical activity. However,
if necessary, appropriate pharmaco-
logical interventions should be ap-
plied depending on the parameters
involved.
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KIMMHUYKN UCTPAXYBAHA

Abstract

Heparin-induced thrombocytopenia (HIT) is a condition caused by antibodies against the platelet
factor 4 (PF4)/heparin complex. This significantly increases the risk of bleeding and thrombosis
in patients, which is essential in the postoperative period. In this study we examined the rate of
seroconversion of anti-PF4/heparin antibodies in patients with rheumatoid arthritis (RA) and
osteoarthritis (OA) after total knee or hip arthroplasty. The aims of the study were to assess
the risk of HIT by evaluation of induction of anti-PF4/heparin antibodies in patients with RA
and OA after total knee or hip arthroplasty, treated prophylactically with enoxaparine. Material
and methods: We followed 36 patients aged 18 to 80 years, after total knee or hip arthroplasty,
treated prophylactically with enoxaparine. Patients were divided in two groups: patients with
RA and patients with OA. They were examined for occurrence of HIT. Blood was sampled twice,
from a peripheral vein, for immunologic tests. The first time it was done before enoxaparine
application and the second time postoperatively 10 days after surgery. We noted demographic
data, anti-PF4/heparin antibodies, erythrocyte sedimentation rate (ESR), CRP, RF, antiCCP and
anti-nuclear antibodies Hep2 (ANA). Results: There was no significant difference in the values of
anti-PF4/heparin antibodies in patients with RA and OA preoperatively. The presence of anti-PF4/
heparin antibodies was significantly lower in RA patients compared to OA (714% versus 27.27%,
p=0.034). There was no significant association between levels of anti-PF4/heparin antibodies
and ESR, CRP, RF, CCP, ANA. Conclusion: The results obtained showed a lower level of anti-PF4/
heparin antibodies in patients with RA than in patients with OA. This shows that there may be a
difference in the generation of this antibody in patients with RA compared to patients with OA,
prophylactically treated with enoxaparine after total knee or hip arthroplasty.

[MPUCYCTBO HA AHTU-T®4/XEMNAPUH AHTUTENIA
KAJ TTAUMEHTU NPODUNAKTUYKU TPETUPAHU CO
EHOKCAMNAPWH MO OPTOINEACKU ONMEPATUBEH 3AMAT
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W3Bagok

Xenapun-Hpytppaara Tpombotrrorienyja (XUT) e npesi3Brkana off aHTUTe N KOH TPOMOOLMTHHIOT (hak-
Top 4 (Td4)/xenapun Komrekcor. Taa 3HAUMTEITHO TO 3rojieMyBa PU3MKOT Off KPBABEHe 1 TPOMOO03a Kaj
TAIMeHTIITe, 1ITO € 0c00eHO eceHIMjATHO BO TIOCTOMePaTHBHIOT eprioft. Bo oBaa cTy/uja ja mporieHyBanme
CTarKara Ha cepoKoHBep3uja Ha anTi-1(M4/xenapyH aHTUTeNara Kaj MaiyeHT Co PeBMATOMIEH apTPUTHC
11 0CTEOAPTPUTHC 10 MMITIAHTALIM]A HA TIPOTe3a Ha KOJIK WA KOJeHO JIeKYBaHY MPOMIIAKTHUKM CO eHOKCa-
napyH. Llenra Ha HCTpakyBarbeTo Gelll /i ce MPOLEHN PU3UKOT Off XeTapUH-MHIYIAPaHa TPOMOOLMTONe-
Hja MPeKy eBajyaliyija Ha MHYKIMjaTa Ha aHTi-TD4/XernapyH aHTUTeNaTa Kaj TIaleHTH CO PeBMATOMJIeH
apTPHUTHC 1 OCTEOAPTPHTHC TI0 UMIIIAHTAIT}A HA TIPOTe3a Ha KoJeHa WK KOJIK, JIeKYBaH! MPOMIAKTIKY
co eHokcarapyH. Matepujan u Metoym: Bea ucrvranm 36 maimeHTy, Ha Bo3pact of 18 1o 80 rogunu, ro
VMITTAHTalMja Ha TTPOTe3a Ha KOJTK WM KOMEHO, JIeKYBaH! MPOUIAKTIIKY CO eHOKcArapuH. [ laipenTite
Oea roiesieHH BO JIBE eJIHAKBY I'PYITH, OfIHOCHO MAIIMEHTH cO peBMaTousleH aprpuric (PA) v nariieHTH co oc-
Teoaprpurtic (OA). [TarierTuTe bea criefieHn 3a BpeMe Ha XOCTIMTAM3aljaTa Ha KmiHUKaTa 3a OpTOMe/ICKi
bonect 3a rojaBa Ha X1T. Bo /iBa Hapata Oetlie 3eMeHa BeHCKa KPB, Off riepudhepHa BeHa, 32 IMyHONIOIKHI
ncrenyBarba. [1pB mat Toa Oelrle HampaBeHO MpeJ] MOUeTOK Ha JIeKYBame €O eHOKCATIAPHH, a BTOP TIaT T10-
crorepatiiBHo, 10 fieHa 1o onepatiBHUOT 3acat. bea HoTMpaHy emorpadcku rofatory, anti-Td4/xera-
puH anTrTena, ceppmenTaruja Ha epurportit (ESR), CRP, RE, CCP, ANA, rojaa Ha XUT. Pesynraru: Hemarne
CUTHI(VKAHTHA Pas/vKa BO BpenHocTyTe Ha aHTi-TM4/xenapyH Kaj marpenTute co OA 1 PA mpejoriepa-
uBHO. CTankara Ha aHTi-T(]4/xerapiH aHTnTeNa Kaj narpentute co PA Gelrie CUrHA(MKAHTHO MOHKICKA O]
oHaa Kaj natpentite co OA (714% nacriportit 2727%, p=0,034). Hematiie curHuvKaHTHa OBP3GHOCT Ha BPEJT-
Hoctute Ha antia-Td/4 anturenoro co Bpeanoctute Ha ESR, CRP, RF, CCP wm ANA. 3axnydok: Pesynrarure
VKayKaa Ha HaMmaJleHa MHIJIeHI]a Ha aHTi-TA4/xermapyH aHTITeNa Kaj natpeHTrTe co PA Bo criopefiba co
onme co OA. OBa yKasKyBa Jieka MoCTOM pasyivka Bo aHTy-TD4/xerapyuH IMYHUOT OJITOBOP Kaj MALMEHTH CO
PA Hacripotit onvte co OA, MpohinakTHyKY JIEKYBAHH CO éHOKCAMAPUH, 110 OPTONeJICKH OTepaTuBeH 3adat
3a MMITTAHTalIMja Ha POTe3a Ha KOJK WK KOJIEHO.



Introduction

Heparin-induced  thrombocytope-
nia (HIT) is an immunologic condi-
tion which can develop in patients
treated with heparin (!), through the
generation of antibodies which rec-
ognize the complex between platelet
factor-4 (PF4) and heparin®. PF4 is
released rapidly after platelet acti-
vation and binds to heparin, forming
PF4-heparin complexes’. These mol-
ecules elicit an immune response,
thus the creation of anti-PF4/hepa-
rin antibodies®. Recent data suggests
that these antibodies bind to the
PF4/heparin complexes and activate
platelets thus accelerating the pro-
cess of coagulation®. There is data
showing the presence of anti-PF4/
heparin antibodies in patients who
have not received heparin®. PF4
could also be an antigen target for
autoimmune diseases’. Anti-PF4/
heparin antibodies could be induced
in patients after major surgery with-
out exposure to heparin® HIT is even
discovered after the postoperative
prophylactic use of fondaparinux, an
inhibitor of factor Xa®. Studies have
reported the existence of “sponta-
neous” HIT, potentially caused by in-
flammation or infection!®. Crauel et
al. showed an association between
bacterial infections and occurrence
of anti-PF4/heparin antibodies!.
These were present in about 20% of
patients after total knee arthroplas-
ty'2. Besides the routine prophylactic
use of heparin products in these pa-
tients, the prothesis itself is a major
challenge for the immune system be-
cause of the mechanical damage to
bone and connective tissue during
the surgery®.

Compared to different surgical pro-
cedures, arthroplasty results in a

high postoperative incidence of an-
ti-PF4/heparin antibodies. The pro-
cedure itself can induce their cre-
ation in patients with RA (which is
an autoimmune disease by itself) or
in patients with OA. The presence
of anti-PF4/heparin antibodies and
its risks in patients with RA, treated
prophylactically with enoxaparine
after total knee or hip arthroplasty
has not been well examined.

We investigated the induction of an-
ti-PF4/heparin antibodies in patients
with RA and OA treated prophylac-
tically with enoxaparine after total
knee or hip arthroplasty and its po-
tential association with erythrocyte
sedimentation rate in the first hour
(ESR), C-reactive protein (CRP), rheu-
matoid factor (RF), anti-CCP (anti-cy-
clic citrullinated peptide), antinucle-
ar antibodies by Hep2 (ANA).

The aims of this study were to exam-
ine the induction of anti-PF4/heparin
antibodies in patients with RA and OA
after total knee or hip arthroplasty,
prophylactically treated with enox-
aparine. We also examined whether
there was any association in the in-
duction of these antibodies and ESR,
CRP, RF, anti-CCP, ANA. This was
done with the goal to recommend
an optimal model for postoperative
management of these patients.

Material and methods

We investigated the induction of an-
ti-PF4/heparin antibodies in patients
with RA and OA, prophylactically
treated with enoxaparine after total
hip or knee arthroplasty and its asso-
ciation with ESR, CRP, RF, anti-CCP,
ANA. The study was conducted at
PHI University Clinic for TOARILUC
where recruitment and follow-up of
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patients was done. Laboratory tests
were conducted at the immunology
laboratory of the University Clinic
for Rheumatology.

The study included patients aged 18
to 80 vyears, previously diagnosed
with RA or OA, hospitalized at
TOARILUC Department of Orthope-
dic Surgery for total knee or hip ar-
throplasty, prophylactically treated
with enoxaparine. All patients were
informed about the goals and pro-
cedures involved in the study and
signed an informed consent form be-
fore being included.

A total of 36 patients were divided into
two groups, patients with OA and RA.
The groups were comparable in re-
gards to size, age and sex distribution.

Patients with an infection, thrombo-
sis on admission to hospital, those
treated with heparin in the last
month before admission or patients
with other autoimmune diseases
such as systemic lupus, systemic scle-
rosis, sarcoidosis, Lyme borreliosis,
etc. were not included in the study.

After a detailed anesthesiologic ex-
amination, detailed demographic
data were collected. Blood was col-
lected preoperatively from a periph-
eral vein for anti-PF4/heparin anti-
bodies, ESR, CRP, RF, anti-CCP, ANA.
Postoperatively blood was collected
on the tenth day of enoxaparine pro-
phylaxis for anti-PF4/heparin anti-
bodies, ESR, CRP, RF, anti-CCP, ANA.

The blood was analyzed at the im-
munology laboratory of the Universi-
ty Clinic for Rheumatology in Skopije.
RF and CRP test were done with a
BioSystem A15 biochemical analyzer.
The levels of anti-CCP antibodies was
done with Elisis Duo (Human) ELISA
analyzer, while for the anti-PF4/hep-

86

arin antibodies a Mindray MR-96A
ELISA analyzer was used. Antinucle-
ar antibodies were tested by immu-
nofluorescence by the same certified
physician on an Olympus CX31 im-
munofluorescence microscope.

During the hospitalization all pa-
tients received standard follow-up
regarding blood tests and physical
examination. Patients were assessed
for the emergence of HIT, which was
done using the 4T test.

Data were entered into an electronic
database and analyzed by SPSS, v19.1
(SPSS, Chicago, IL, USA). Comparison
was done with the Student’s t-and
Chi-square tests. We used a multi-
variant logistic regression to iden-
tify independent risk factors for the
induction of anti-PF4/heparin anti-
bodies. Correlation was assessed us-
ing the Pearson’s analysis of correla-
tion. P values <0.05 were considered
statistically significant.

Results

Patient’s average age was 70.1 +/-
9.23 in the RA group and 72.7 +/- 7.5
years in the OA group. In the RA
group 2 (14.28%) were men and 12
(85.72%) women, while in the OA
group 7 (31.82%) were men and 15
(68.18%) women. All patients with RA
were previously diagnosed accord-
ing to the EULAR 2010 criteria. Of
these patients, 10 (71.43%) were an-
ti-CCP positive, 9 (64.29%) were pos-
itive for RF IgG and 2 (14.29%) were
ANA Hep2 positive. Twelve patients
(85.71%) with RA were treated with
disease-modifying antirheumatic
drugs (DMARDs) according to the
definition of EULAR (biologic, meth-
otrexate, leflunomide, sulfasalazine
or antimalarial).



Table 1. Postoperative occurrence of anti-PF4/heparin antibodies. Demographic, clinical,
serologic and immunologic characteristics

Rheumatoid arthritis Osteoarthritis
Postoperative conversion Postoperative conversion
Positive Negative P value Positive Negative P value

n=1 n=13 n=6 n=16
Sex (male/female) 0/1 2/11 0.584 2/4 5/11 0.291
Age +/-SD 66.7+/-9.2 | 704 +/-799 | 0.630 729+/-76 | 726 +/-75 0.601
BMI (kg/m2)+/-SD | 248+/-11 | 25.2+/-3.8 0.901 281+/-38 | 276 +/-39 0.599
RF IgG (IU/ml) 18.8 +/-25.9 | 60.1+/-70.9 0.137 56+/-112 | 78+/-13.4 0.145
CRP (mg/dl) 1.62 +/-1.13 | 1.32 +/-1.45 0.316 0.15+/-1.01 | 0.21+/-0.96 [ 0.532
ESR (mm/1 gac) 544 +/-234 | 581+/-30.1 | 0.334 61.2+/-21.1 | 594 +/-169 | 0.312
Anti-CCP (mg/dl) 06+/-01 |250+/-5432| 0.022 0.0 +/-556 [ 0.0+/-0.0 0.667
ANA (Hep2) 0/1(0%) 2/13(15.38%) |  0.879 1/6 (16.67%) | 2/16(12.5%) | 0.918
Use of DMARD 1/1(100%) |11/13(84.61%)| 0.856 0/6 (0%) 0/16 (0%) NA
HIT 0/2 (0%) 0/13 (0%) NA 0/6 (0%) 0/16 (0%) NA

There were no anti-CCP positive
patients in the OA group, while 2
(9.09%) were RF IgG positive and 3
(13.64%) were ANA Hep2 positive.

We compared the presence of an-
ti-PF4/heparin antibodies in both
groups. The rate of postoperative
conversion was significantly low-
er in patients with RA compared to
patients in OA group (7.14% versus
27.27%, p=0.034). There was no statis-
tical significance in the association
of anti-PF4/heparin antibody inci-
dence and ESR, CRP, RF, anti-CCP or
ANA.

There were no patients diagnosed
with heparin-induced thrombocyto-
penia in the study period.

Discussion

In this study we examined the occur-
rence of anti-PF4/heparin antibodies
in patients with RA and OA after sur-
gery, prophylactically treated with
enoxaparine. Previous studies have
shown the presence of anti-PF4/

heparin antibodies in patients with
systemic erythematous lupus (SLE)
and antiphospholipid syndrome>™.
To date there are very few studies
examining the association of an-
ti-PF4/heparin antibodies with oth-
er diseases and risk factors such as
RA, OA and knee or hip arthroplas-
ty. [zumi et al. presented data that
the generation of anti-PF4/heparin
antibodies was reduced in patients
with RA, compared to patients with
OA after total knee arthroplasty,
prophylactically treated with edox-
aban®. According to this study, 25.5%
of patients with OA after total knee
arthroplasty were positive for an-
ti-PF4/heparin antibodies. This cor-
relates well with our data, since we
observed a lower postoperative se-
roconversion in the RA compared to
the OA group (7.14% versus 27.27%,
p=0.034).

Heparin-induced thrombocytopenia
is caused by antibodies against the
complex of platelet factor-4 and hep-
arin 2. Heparin has high affinity to-
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wards PF4 and after binding together
they become a center of a powerful
antigen stimulation, with the cre-
ation of anti-PF4/heparin antibodies
(16). The presence of these antibod-
ies is shown in patients after arthro-
plasty who have not been treated
with heparin products?. It is consid-
ered to be an effect of the postopera-
tive inflammatory process'®.

There are several theories regard-
ing the lower incidence of anti-PF4/
heparin antibodies in patients with
RA. According to Ohayama et al."
the serum of patients with RA has
many immune complexes contain-
ing PF4, so this molecule is much
less available for the formation of
anti-PF4/heparin antibodies. Other
studies 15 present the opinion that
treatment with DMARDs causes im-
munomodulation and immunosup-
pression which may be the reason
for the lower generation of anti-PF4/
heparin antibodies. Brauweiler et al.
demonstrated the presence of B-cell
anergy in patients with autoimmune
inflammatory diseases because of
which the generation of anti-PF4/
heparin antibodies was inhibited?°.

Our data did not show an associa-
tion between the use of DMARDs
and the induction of anti-PF4/hepa-
rin antibodies. Previous studies have
presented data that 52% of patients
with RA who were anti-CCP positive
had immune complexes containing
PF42122_ [t is possible that patients,
especially those with high levels of
anti-CCP and RF are preimmunized
towards PF4 which inhibits the pro-
duction of anti-PF4/heparin anti-
bodies?.

This study t showed no statistical
significance between the presence
of anti-PF4/heparin antibodies and
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inflammatory markers such as ESR
and CRP, immunologic factors such
as RF, anti-CCP, ANA or clinical el-
ements BMI, or the use of DMARDs.

Conclusion

The rate of postoperative serocon-
version is significantly higher in
patients with OA compared to the
RA group. This suggests that OA pa-
tients require more attention from
clinicians especially regarding po-
tential HIT, after total hip or knee
arthroplasty, prophylactically treat-
ed with heparin products such as
enoxaparine.
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KNUHUYKN UCTPAXYBAHA

Abstract

Developmental hip dysplasia includes a wide range of conditions such as subluxation, dislocation,
hip instability, and teratological hip. The diagnosis was confirmed by clinical examination,
ultrasound examination and anterior-posterior view radiograph (AP). Treatment varied
depending on the patient's age and the degree of dysplasia: Pavlik harness, closed reduction, open
reduction and corrective osteotomies. In this study 242 patients were included, of whom 198
were female patients and 44 male. All of the patients were treated with conservative treatment-
closed reducation and spica casting. Left-sided dislocations were more common than right sided
dislocations with predominance in the female patients. The main treatment in follow-up patients
was closed reduction with or without adductor muscle tenotomy (m. add. longus). In cases
with unsuccessful attempt of closed reduction, open reduction was performed with or without
adductor muscle tenotomy. Depending on the residual dysplasia, patients were additionally
treated with pelvic osteotomies (Salter ,s inominate osteotomy), varus derotation osteotomy,
valgus osteotomy, proximal femoral resection, and trochanter major transposition. 167 patients
were treated with closed reduction and 3 with open reduction. The remaining patients were
treated with closed reduction and additional surgery or with open reduction and additional
surgery. Out of all treated patients, only 10 patients had recurrent dislocation of the hip, 7 female
and 3 male patients. Closed reduction was performed again on two patients, and open reduction
of the hip was performed on one patient. The average age of patients was 21.5 months. By
presenting the cases in a period of 10 years, it was conclud that most cases were diagnosed later.
Also, the standard closed reduction treatment was successful even after the first year in said
patients. Depending on the residual dysplasia of the hip, in order to achieve better congruence of
the joint, additional surgeries were performed.

PA3BOJHU HAPYLLIYBAHA HA KOJTKOT KOU CE TPETUPAHU HA
KIMHUKATA 3A OPTOMNEACKWU BONECTU - BO NMEPUOA Of 10

r0anHN (2009-2018)

MapuHa KoMHeHoBMK !, 3opaH BoxxmHoBCKM?, AnekcaHpap TpajaHoBckm?, AnekcaHaap CaBecki?,
HejaH [amjaHoBMWK?, Mrop ATaHacOBCKM?

1 3gpascitiseq gom- Ckodje; Peliybnuka Cesepra MakegoHuja. ) )
2 YHueep3ullielUcKa K/IUHUKQ 3a tpaymattonozuja, optdodequja, aHeclle3uonozuja, peaHumayuja u UHIeH3UBHO /ieKys8arbe;
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ce TPeTMPaHW Ha KIMHMKaTa 3a opToneficku 6o-
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F-mail: bozinovski.z@gmail.com

Tpumeno: 1-pes-2022; Pesupupano: 18-arp-2022;

TpudpateHo: 27-anp-2022; 0bjaBeno: 23-jyH-2022
Mevarapcku mpasa: 2022 Mapuna KoMHeHo-
BuUK, 3opaH boxuHoBcku, Anekcanziap TpajaHos-
cku, Anekcanpiap Casecku, [lejan [lamjaHOBHK,
Urop AraHoBcku. OBaa cTaTija e CO OTBOpeH
TIPUCTAI JUCTPUOYIpaHA T0]] YCIIOBUTE HA HEJlo-
Ka/lM3upaHa JIMLEHLa, Koja 0BO3MOKYBa Heorpa-
HUYeHa yrorpeba, McTpubyLmja 1 perpojyKimja
Ha OMII0 KOj MeJIMyM, JIOKOJIKY Ce LUTUPaaT Opu-
TUHATTHUOT(1Te) aBTOP(11) 1 U3BOPOT.

KoHKypeHTCKH MHTepecH: ABTOPOT M3jaByBa
JleKa HeMa KOHKYDEeHTCKU MHTepecH.

NsBagok

Bo pasBojHuTe HapylyBamba Ha KOKOT BIIETyBAaT MIMPOK CTIEKTAP Ha COCTOj0M KaKo CYONyKCaruja, Mcio-
Kalluja, HecTabMIHOCT Ha KOJTK M TePATOJIONIKHM KOJTK. JIijarHo3ara ce MoTBp/lyBa co KIMHUUKY MPeryie]l, exo-
coHorpad)cKu Mperyieft 1 aHTepo-foctepropHa  pamuorpacduja (All). TpeTmaHoT Bo 3aBUCHOCT OFf BO3pacTa
Ha MALMeHTOT 1 CTENeHoT Ha JIMCIUTasuja Moske Jia Oufle co [TaB/MKoBY peMeHUM A M HeKPBAaBa Pero3uliija
ce JIo KpBaBa Perosuiyja 1 KopekTuBHI octeoToMun. Lles Ha 0Boj TpyJ e Jia ce MpuKaske TPeTMaHOT Ha
]pa3BojHKTe HAPYLIYBAHA Ha KOJKOT Ha Kymnnkara 3a Oprorezicku 6omect Bo CKortje. Matepitjas n MeTopi:
Bo oBaa ctymija ce BKTyueHy BKYIHO 242 mateHTyt of Kou 198 ce skeHCKH MatyieHTd v 44 MaIlki marjeH-
1. Kaj cute matieHT OCHOBEH TPETMaH e HeKpBaBa perosuiija. JIeBocTpaHuTe JiyKcaluu ce modpojHi co
TpeJIoMMIHALIMjA KOH 3KeHCKIOT 1o/, OCHOBEH TPeTMaH Kaj c/iefieHuTe MallieHTH e HeKpBaBa perosuiiyja co
W Oe3 TEHOTOMMja Ha ajiyKTopHaTa Mycky/atypa (m. add. longus). Kaj marenmi co HeycrieneH 00w 3a
HeKpBaBa periosuliija HarpaBeHa e KPBaBa Pero3uiinja co Wi 0e3 TeHOTOMIja Ha ajiIyKTOpHaTa MyCKyIia-
Typa. Bo 3aBuCHOCT 071 pe3ujlyaiHaTa UCTyIasuja Ha 31710007 MAIMEHTHTe Ce TPETUPAHH JIOMONHUTENHO 1
€O Kap/MAYHI OCTEOTOMIH (HHOMVHAHTHA ocTeoToMuja 1o CasTep), Bapyc IepoTaTiBHa OCTEOTOMHja, BAITYC
OCTEOTOMMU]a, PECeKIIMja Ha TIPOKCUMAIeH (heMyp 1 TPAHCTIO3MIIMja Ha TOIeMIOT TpoxaHTep. Pesyirati: yk-
CalKTe Ce CO TPeIOMMHAII]A Kaj KeHCKIOT TI07T ¥ TI03aCTaIleHH ce JIeBOCTpaHuTe JIYKCAlK BO Of[HOC Ha
JIeCHOCTPAHKTe JIYKCALMM 1 Kaj C1Te OCHOBEH ToueTeH TPeTMaH e HeKpBaBa perio3uiiyja Ha KoKor. 167
TalyeHT ce TPeTUpPaHu caMo O HeKpBaBa Pero3uifja Ha KOJIKOT, a 3 cO KpBaBa pero3uliyja Ha KOJIKOT.
OcraHaruTe TAlMeHT ce TPETUPAHH CO HeKPBABA PEo3ULIMja 1 JIOTOJTHUTEIIEH OrlepaTiBeH 3adat Wi Mak
KPBAaBA PeTiosHIIyja 1 JI0MOTHITe IeH orepaTyiBeH 3adar. Off ciTe TPETUPAHH TAIMeHTH, camo Kaj 10 marfieH-
TH MMAJIO PeJTyKcallyja Ha KOJIKOT M Toa Kaj 7 ALeHTH O] KeHCKH 11071, 3 Kaj MaLleHTy off MalKKoT roit. Kaj
JIBe 071 HUB TTOBTOPHO € HarpaBeHa HeKpBaBa Pero3uliyja, a Kaj efiHa KpBasa perio3uiimja Ha Kokor. CpejiHa
BO3PACT Ha TPeTMaH Kaj natenture e 21,5 meceliy. [loeKeTo off ctyuauite ce IMjarHOCTUIIMPAAT MOJIOLHA,
CTAHZIAPJHMOT TPETMaH HeKpBaBa Perio3uLinja e yeriellieH 1 rocyle HaBplileHa MpBa rojiMHa Kaj NaljdeHTuTe.
Bo 3aBucHoCT of1 pe3ujIyaTHaTa UCTIa3uja Ha KOJIKOT, €O 1[eJ1 1 ce MOCTUIHe Nofio0pa KOHIPYeHTHOCT Ha
3r71000T Ce TPABAT JIOMOHUTEITHY ONlePATHBHH 3ahaTi.
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Introduction

Developmental dysplasia of the hip
can be defined as abnormal hip de-
velopment which includes bone
structures such as acetabulum and
proximal femur, labrum, capsule
and other soft tissue. This includes
a wide range of conditions such as
subluxation, dislocation, hip insta-
bility, and teratological hip.! The
causes of developmental dysplasia
of the hip are unknown. Aproxi-
mately one of 1000 children is born
with a dislocated hip, while 10 out
of 1000 children are born with a
subluxated hip.? Dysplasia occurs
in one out of 100 children; develop-
mental dysplasia of the hip is more
common in females (6:1), in 60% of
the patients the left hip is affect-
ed.? Bilateral dislocation is found in
only 20% of the cases.? Risk factors
for developmental dysplasia of the
hip are as follows: firstborn child,
female sex, breech presentation,
positive family history, oligohy-
dramnios. The diagnosis is set with
clinical examination, ultrasound
examination and anterior-posterior
view radiograph (AP). Clinical tests
that are used during the examina-
tion are the Ortolani maneuver,
the Barlow -maneuver and the Ga-
leazzi sign. With the Ortolani ma-
neuver we reposition the dislocated
hip into the acetabulum. In infants
who are more than 3 months old,
the limited hip abduction (asymme-
try in both hips abduction) is a sure
sign of developmental dysplasia of
the hip.

The study of Kotlarsky P et al.,
demonstrated that limited hip ab-
duction after eight weeks of age is
strongly associated with develop-
mental dysplasia of the hip.> Ad-
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ditional characteristics are asym-
metrical gluteal fold and lower
limb-length discrepancy, standing
or walking with external rotation of
the leg in already walking patients.!
Tpendelenburg sign can be seen
in patients with dislocation who
are already walking, while “wad-
dling gate” can be seen in patients
with bilateral dislocation, i.e., the
child limps with both legs. In ad-
dition to the clinical examination,
the ultrasound examination is also
mandatory. According to the Graf
method, the ultrasound finding in-
cludes static evaluation of the hip
joint. The study of Dessi A. et al., in-
dicates that ultrasound screening
should be performed to all newborn
babies aged 4-6 weeks, even when
clinical signs or risk factors for de-
velopmental dysplasia of the hip
are lacking.*

In cases when developmental dyspla-
sia of the hip is diagnosed with ultra-
sound examination or it is diagnosed
after 6-9 months of age, anterior-pos-
terior view radiograph (AP) of the
pelvis is done with central position
of both knees. Another additional
diagnostic is: arthrography, comput-
ed tomography and MRI scan. Com-
puted tomography (CT) is performed
more often in the assessment of the
efficiency of the reposition after
closed or open reduction of the hip.
The efficiency of the closed reduc-
tion with standard anterior-poste-
rior view radiograph (AP) cannot be
assessed through the plaster cast
immobilization. Computed tomog-
raphy (CT) enables us to see the hips
on the axial plane and thus confirm
the reposition. By using low-dose
radiation techniques, such as 1 mSy,
we can obtain adequate radiation
dosage for the hip radiography.’



The treatment of the develop-
mental dysplasia of the hip de-
pends in the age of the patient.
According to Pavlik, the most suit-
able time for treatment with Pavlik
harness are the first 8-9 weeks, while
the acetabulum is still not filled with
soft tissue structures. The reposi-
tioning and recentering of the femo-
ral head in infants are much easier.6
If the treatment is unsuccessful or
the patient is older than 6 months,
closed reduction is performed with
or without prior traction. If neces-
sary, subcutaneous tenotomy is also
performed on the m. add. longus.
When the patient is above 2 years of
age, i.e., the dislocation is diagnosed
after the patient started walking,
closed reduction is performed, and
depending on whether there is sub-
sequent dysplasia of the hip, surgical
procedures follow.

If the closed reduction is unsuc-
cessful, open reduction of the hip
is performed. Depending on the
condition of the dislocated hip and
the subsequent dysplasia, several
surgical treatments are sometimes
needed in order to obtain a con-
gruent joint.! There are many com-
plications that can arise from the
treatment of developmental dyspla-
sia. One of the most serious compli-
cations is avascular necrosis (AVN)

of the femoral head in children who
are inadequately treated with maxi-
mal hip abduction. AVN is most of-
ten caused iatrogenically.’

The main iatrogenic causes of AVN
are disorders of the circulation of
the head, necrosis of the head due
to pressure thereon, traction, the
force with which the reposition is
performed, the position of the im-
mobilization after the “frog leg po-
sition” reposition, the ossification
of the nucleus and the position of
the femoral head, as well as the use
of the Hilgenreiner brace.’

The aim of this paper is to present
the treatment of developmental
disorders of the hip at the Clinic for
Orthopedic Diseases in Skopje.

Materials and methods

In the period 2009-2018, a total of
242 patients were included and treat-
ed in our study, whereas 44 male and
198 female patients were noted. The
patients were treated at the Clinic
for Orthopedic Diseases in Skopije.

Results

The average age of the treated pa-
tients was 21.5 months. The young-
est patient was 2 months old, and

Table 1. Distribution of developmental disorders in patients by the conditions and gender.

Diagnosis Female Male Total
Dislocations 183 41 224
Bilateral dislocations 67 8 75
Right-side dislocations 48 15 63
Left-side dislocations 60 18 78
Subluxations 9 / 9
Right-side subluxations 5 0 5
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Left-side subluxations 6 2 8
Single-side subluxation with dislocation of D 1 13
the other hip

Dysplasia 5 / 5
(without dislocation or subluxation)

Dysplasia with subluxation or dislocation 26 6 32
Bilateral dysplasia 12 2 14
Left-31d_e 10 0 10
Dysplasia

nght—31fie 1 3 u
Dysplasia

the oldest patient was 153 months
old (12 years and 9 months).

Developmental disorders of the hip
are most common in Skopje - 70 pa-
tients, followed by Kumanovo - 30,

Tetovo - 14, Veles - 12, Gostivar - 12,
Strumica - 10, Stip - 6, Prilep - 4, Kri-
va Palanka - 4, Kavadarci - 4, Radovis
-3, Debar - 3, Gevgelija - 2, Struga - 2,
Negotino - 1, Sveti Nikole - 1, Kratovo

Table 2. Distribution of developmental disorders in patients by the conditions and gender.

RNS without other intervention

RS without
other inter-
vention

167

3

RNS + tenotomy of add. muscles
(RNS- Closed reduction)

[OF]
—

RNS+ tenotomy of add. muscles +salter innominate osteotomy

RNS+ salter innominate osteotomy

RNS+pemberton osteotomy

RNS+ Pemberton osteotomy+derotative osteomy

RNS+derotative osteotomy

RNS+ tenotomy of add. muscles +derotative osteotomy

distally

RNS+derotative osteotomy+Transposition of the greater trochanter

RNS+VRDO

RS+ tenotomy of add. Muscles
(RS- Open reduction)

RS+ derotative osteotomy.

RS +tenotomy of add. muscles +derotative osteotomy

RS+ derotative osteotomy+Salter innominate osteotomy

RS+ tenotomy of add.muscles +Salter innominate osteotomy

RS+resectio femoris (shortening) +derotative osteotomy

RS+VRDO

Proximal Valgus osteotomy

===, lNW] N =] = N ==N ] -
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VRDO )
(Varus Derotation Osteotomy)

Derotation osteotomy+Salter innominate osteotomy 2
Salter innominate osteotomy 12
Extractio OSM 10
(there is no data on the type of the performed operation)

-1, Bitola - 1, Kichevo - 1, Kochani - 1
patient.

Discussion

The papers of Sewell, Clarke N. M et
al., show that the ultrasound exam-
ination is the most reliable meth-
od for describing the anatomical
characteristics of the hips of the
children under 3 months of age.??
Screening is crucial for the early di-
agnosis and treatment of the devel-
opmental disorders of the hip, and it
should begin in the maternity ward
where clinical examination must
be performed and advice for ortho-
pedic examination must be given.
AP radiography is important in diag-
nosing and confirming the diagnosis
in children above 3 months of age; it
is not necessary before the age of 3
months due to the fact that ossifica-
tion nuclei of the femoral head begin
to appear at the age of 4-6 months."
Acceptable manner of treatment of
developmental dysplasia of the hip
in the literature is graded from the
least invasive treatment to increas-
ing the invasiveness of the treat-
ment.? Pavlik harness remains the
most acceptable and the most used
method in children with developmen-
tal dysplasia under 6 months of age,
with a high success rate. Should the
Pavlik harness fail to provide stabili-
ty of the hip, the next step is closed
reduction of the hip under general
anesthesia and placement of abduc-

tion plaster cast with flexion in the
hips with or without arthrography.’
The safe zone of Ramsey is the range
between maximal passive abduc-
tion of the hip and the angle of ab-
duction where the femoral head
becomes unstable. Immobilization
must not be placed in maximal ab-
duction, because this increases
the chances of AVN of the hip.3".
The plaster cast immobilization
is placed in 90-100 degrees of hip
flexion and controlled abduction
which is less than 70 degrees.
If the safe zone of Ramsey is wide, the
hip is considered stably repositioned,
while if greater abduction and inter-
nal rotation greater than 10-15 de-
grees are required to keep the hip in
the acetabulum, it is considered un-
stable repositioning.!

In order to increase safe zone that
would allow greater abduction, an
open or closed tenotomy of m. adduc-
tor longus was performed depending
on the size of the adductor contrac-
ture." After the successful closed re-
duction, the residual dysplasia of the
hips, when necessary, is usually treat-
ed with Salter innominate osteotomy
and, less frequently, with Pemberton
osteotomy or Dega acetabuloplasty.

Varusderotationosteotomyisperformed
in cases of severe femoral anteversion.?
If the closed reduction failed, then
the next solution was open reduction
of the hip, if necessary, with pelvic
osteotomy or femoral osteotomy.!”
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The purpose of the treatment of de-
velopmental dysplasia of the hip is
to keep the reduced hip in order to
obtain a concentric shape of the
femoral head for better congru-
ence of the joint which will reduce
the risk of early AVN which leads to
early osteoarthrosis of the joint.10
The rate of osteonecrosis of the fem-
oral head after treatment with Pavlik
harness ranged from 1% to 30% in the
study of Al-Essa’s. S. R et al.’®

The risk of developing osteone-
crosis is high in Graf type IV hips
or in patients where the disloca-
tion was proven with an anteri-
or-posterior view radiograph (AP).
Initial treatment above 3 months of
age, delay in ossification of femoral
head at the beginning of the treat-
ment, prolonged treatment accom-
panied by strong adductor contrac-
ture of the hip are risk factors for
development of AVN of the femoral
head. The rate of development of
osteonecrosis of the contralateral
healthy hip in cases where the dis-
location is unilateral and that are
treated with Pavlik harness is 2.9%.°
According to the literature, after be-
ginning to walk, i.e., above 2 years of
age, direct open reduction of the dis-
located hip should be performed.

The metacentric study of Morina
C et al. shows results from 15 cen-
ters where a total of 222 cases were
treated with closed reduction in the
last 20 years. In 5.3% of patients
the reduction was unsuccessful, 8%
of the had recurrent dislocation or
subluxation, and 4.7% of them had
post-reduction osteochondritis. Suc-
cessful open reductions of the hip
were performed on 120 patients. 7%
of them had recurrent dislocations
and subluxations and 13% of them
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had post-reduction osteochondritis.”?
The study of Hayazi M Al Shehri et
al. shows that the successful closed
reduction in congenitally dislocated
hips within the recommended age (4-
15 months of age) results in improved
acetabular development, i.e., forma-
tion of the acetabulum within a min-
imum of 12 months after the closed
reduction.”

Screening as a method of choice is
confirmed by the fact that if aban-
doned, the rate of late detection will
increase and there will be a signifi-
cantly increased expected risk of
avascular necrosis of the hips and
less successful results, because the
surgical treatment, i.e., the open re-
duction of the hips will be more com-
mon.

Conclusion

By presenting the cases within a pe-
riod of 10 years in this study, we can
conclude that most of the cases are di-
agnosed later, but also that the stan-
dard treatment of closed reduction is
successful even in patients above one
year of age. Surgical procedure of the
acetabulum and the proximal femur
is used to correct residual dysplasia.
Open reduction can give rise to com-
plications such as avascular necrosis
of the femoral head (AVN).
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KNUHUYKN UICTPAXYBAHA

Abstract

Invasive fungal infections caused by Aspergillus are a significant problem in immunocompromised and
critically ill patients and associated with increased morbidity and mortality. Early diagnosis of invasive
aspergillosis is still a big clinical and diagnostic challenge. Conventional methods are not sensitive
enough, and therefore, there is a need for rapid, more sensitive methods for early diagnosis of invasive
fungal infections with Aspergillus. The aim of this study was to evaluate the diagnostic performance,
sensitivity and specificity of serological panfungal (1,3)-B-D-glucan marker compared to conventional
method for diagnosis of invasive fungal infections with Aspergillus. Material and methods: Specimens
of 125 patients divided into 4 groups égroup [ - immune deficiency, group II - prolonged ICU stay, group
[11 - chronic aspergillosis, group IV - cystic fibrosis), classified according to clinical diagnosis and EO-
RTC/MSG criteria, were analyzed at the Institute of Microbiology and Parasitology, with conventional
and serological methods, during a period of two years. Results: A total of 71 isolates of Aspergillus
were confirmed in this study. Four isolates were recovered from bloodculture of tpatients with primary
immune deficiency. With BAL culture, Aspergillus was detected in the group of chronic aspergillosis
(63.33%), followed by the groups of cystic fibrosis (56.67%), éjrimar immune deficiency (51.43%), and
the group with pro%onge ICU stay (43.33%). Sensitivity and specificity of BAL culture were: 64.29%
and 100%, 59.09% and 100%, 54.55% and 12.5%, 100% and 54.17%, in 1, II, Il and IV group, respectively.
In 79.1% (53/67) from gositive BAL cultures in all groups, A. fumigatus was confirmed, of which, 32.1%
(17/53) in group 111, followed by ﬁgroup [ -2642% (14/53) and group IV - 26.42% (14/53), and 15.1% (8/53)
in group II. Other species confirmed in BAL were A. flavus 16.42% (11/67) and A.terreus 4.48% (3/67).
Sensitivity and specificity of the serological panfungal (1,3)-8-D-glucan (BDG) marker were: 64.71% and
85.71%, 50% and 875%, 36.36% and 50%, in groups I, Il and 111, respectively. No positive findings of the
panfungal (1,3)-3-D-glucan (BDG) marker were found in the group with cystic fibrosis. Conclusion: The
results obtained in this study have demonstrated that a positive (1,3}-8-D-glucan assay highlights the
value of this test as a diagnostic adtjunct in the serodiagnosis of invasive fungal infections with Asper-
gillus, and along with the results from conventional mycological investigation, helped in reaching a
timely antifungal treatment with a favorable clinical outcome.

EBATYAUMJA HA (1,3)-B-D-IMHUKAH ECEJ BO IUJATHO3A HA

WHBA3UBHN MHOEKL MM CO ASPERGILLUS
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W3Bamok

VHBasuBHuTe (hyHramHun uHpekumn co  Aspergillus mpeTctaByBaaT cepuoseH mpoOmeM  Kaj
VIMYHOKOMITDOMUTHPAHUTe JIMI]A W KPUTMUHO OONMHWTe JIWI[a, W Ce AacOlMpaHd CO 3roleMeH
MOpOUZMTET 1 MOpTaUTeT. PaHa /injarHosa Ha MHBA3MBHATA aCTIePriios3a e ce VIITe rofieM KIMHAUKY
¥ JIMjarHOCTUUKM TIPENU3BUK. KOHBEHIIMOHATHITE METOMM He Ce JIOBOJIHO CeH3UTUBHM, U 3apajii Toa,
Cce HAMETHYBa NOTpeba 3a Op3u 1 MOCEH3UTYBHY METOMH 3a PaHa [IfjarHo3a Ha MHBA3WBHK (DYHTATHY
uHbeximy co Aspergillus. LenTa Ha oBaa cTyauja belile ia ce eBanyypa AUjarHOCTUYKKIOT MepdopManc,
CEH3UTMBHOCTA ¥ CTIEL(UUHOCTA HA CePONOMIKKUOT MaH(yHraneH mapkep (1,3)-B-D-rmukaH criopeieHo
CO KOHBEHIMOHATTHUOT METOJl 3a JIMjarHo3a Ha WHBA3MBHHUTe (QyHTanHuM uH(eKimn co Aspergillus.
Marepujan u Metozu: [Tpumeporm of 125 natmenTs, nozenenn Bo 4 rpymu (rpyma [ - umyH aedutur, rpyrma
1T - mpornoxrupan mpectoj Bo EWJT, rpyma 11 - XpoHuuHa acreprinosa, rpyma IV - myctiuHa (proposa),
¥ KmacuuImpany crioper KiiHnukata qujarHosa u EORTC/MSG kpurepuymute, Gea aHa u3upaHi Ha
MHctuTyToT 32 MUKPOOMONOTHja 1 MApa3uTONorHja, CO KOHBEHLMOHAHY 1 CEpOIIOITKI METOJIU, BO TeK
Ha J1Be-rofuiieH nepuop. Pesyntatit: BryrHo 71 usonart Ha Aspergillus 6ea moTBpzieHn Bo 0Baa CTyuja.
Yernpu usonati bea JIOKaKaHW BO XeMOKY/ITYpa, Kaj MAleHTH co mpuMapeH uMmyH fechutmt. Co
kynrypa Ha BAJI, Aspergillus HajuecTo Oelre IeTeKTHPaH BO TPyIiaTa Ha XpOHWUHa acTiepriiosa (63,33%),
110 IITO CJIefIyBaa rPyruTe co ryicTnuHa (hubposa (56,67%), mprumaper nmyH feduur (51,43%), u rpyrara
JMIA CO TIPOTIOHTHPAH TPECTOj BO eIMHMIIATE 33 MHTEH3MBHO JieKyBawe (43,33%). CeHsuTuBHOCTA 1
crietbnuHocTa Ha Kynrypute Ha BAJT 6ea: 64,29% u 100%, 59,09% u 100%, 54,55% u 12,5%, 100% u
54,17%, Bo I, 11, I i IV rpyra, coopsetHO. Bo 79,1% (53/67) o mosuTnBHuTe KynTypit Ha BAJT Bo cite rpyrmu,
Oee lokaxkaH A.fumigatus, of kou, 32,1% (17/53) op rpyma 111, moroa 26,42 %},14/53) on rpyma I m 26,42%
(14/53) on rpyma 1V, Kako 1 15,1% (8453) on rpyma II. Jlpyru crierecy notepeny Bo BAJI Gea A.flavus
16,42% (11/67) u A.terreus 4,48% (3/67). CensutiBHOCTA 1 CTIELMMDUUHOCTA HA CEPONONIKMOT MTaH(pYHraeH
(1,3)-B-D-rmuxan (BDG) mapkep Gea: 64,71% u 85,71%, 50% n 875%, 36,356% 1 50%, Bo rpyrmte I, 11 u 111,
coofiBeTHO. He Gea fieTeKTpaHy MO3UTUBHI Haoaw off aHdyHramHuor (1,3)-B-D-rmmkan (BDG) Mapkep
BO Ipymarta co iucTiuHa (rbposa. 3akyuok: Pesynrarute off oBaa CTy/Mja MOKaKaa JieKa MO3UTUBEH
Haof] Ha (1,3)-B-D-rKaH ja MCTAKHYBA BPEJHOCTA HA OBOj TECT KAKO JIMjATHOCTMUKO HATOMONHYBatbe
BO Cepojijartosata Ha MHBA3uBHUTe (yHramay undekiym co Aspergillus, v 3aefiHo co pesynTatite
O]1 KOHBEHLMOHATIHUTE MUKOTONIKY UCIIUTYBAkbA, IOMAraar BO HaBpeMeHa MpuMeHa Ha aHTU(yHraiHa
Teparmja, M OCTUTHYBakbe MOBOMEH KTMHUUKY UCXOJI.



Introduction

Invasive fungal infections are signif-
icant causes of morbidity and mor-
tality, especially in immunocompro-
mised patients undergoing steroid
treatment, chemotherapy resulting
in severe neutropenia, hematopoi-
etic stem cell and solid organ trans-
plantation.! AIDS and malignant
diseases can also contribute to de-
velopment of this opportunistic fun-
gal infection. Aspergillosis usually
affects the respiratory system and
manifests as a broad-spectrum of dis-
eases including aspergilloma, chron-
ic pulmonary aspergillosis, allergic
bronchopulmonary aspergillosis and
invasive aspergillosis, which is the
most aggressive and rapidly spread-
ing form of infection to the brain,
heart, liver, and kidneys, with a very
high mortality rate.? Criteria for di-
agnosis of invasive aspergillosis have
greatly benefited from the European
Organisation for the Research and
Treatment of Cancer (EORTC) and
Mycoses Study Group (MSG) recom-
mendations for defining invasive
fungal infections including invasive
aspergillosis.> To achieve a favorable
prognosis of these life-threatening
fungal infections, an early initiation
of an antifungal therapy is necessary.
It relies on a timely and accurate di-
agnosis, which in turn is still a big
laboratory challenge, because clini-
cal symptoms and signs as well as
radiological signs are often non-spe-
cific. Histopathologic demonstration
of microorganisms in tissue speci-
mens or growth of fungal agents in
culture media is still the “gold stan-
dard” method.* However, invasive
procedures for specimen collection
may be sometimes contraindicated,
especially in patients with profound
respiratory insufficiency. Conven-

tional methods are time-consuming
and relatively insensitive, since they
are positive in less than 30% of all
invasive Aspergillus infections, and
they depend on the quality of the
specimen submitted. Also, some fun-
gal pathogens require prolonged in-
cubation, which could further delay
the mycological diagnosis.’

Due to all these limitations, a lot
of work has been done in recent
years for development of alterna-
tive nonculture-based diagnostic as-
says for detection of invasive fungal
infections, like detection of fungal
biomarkers. Serum (1,3)-p-D-glucan
(BDG) is a panfungal marker which
is a cell wall polysaccharide, found
in many pathogenic fungi including
Aspergillus species, that can be pres-
ent early in the blood and body fluids
in patients suffering from invasive
fungal infections. Serum B-D-glucan
concentrations show a constant rise
even before manifestation of clini-
cal signs, and then start to decrease,
and eventually become negative if
patients respond well to antifungal
treatment.® Conversely, patients not
responding do not show a decrease or
show a continuous rise of this mark-
er. The Fungitell test (Associates of
Cape Cod) is a chromogenic kinetic
test that was approved in 2003 by the
U.S. Food and Drug Administration
for the presumptive diagnosis of in-
vasive fungal infections.” It may allow
earlier diagnosis of invasive fungal
infections than is otherwise possible
with other conventional methods.
The Fungitell BDG assay is a chro-
mogenic, quantitative EIA based on
the clotting cascade of the Limulus
or horseshoe crab. Unlike most oth-
er standard ELISA tests, this assay is
a kinetic ELISA, meaning that each
well for each patient sample, which
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is run in duplicate, is read, and op-
tical density values recorded every
30 seconds over a 40-minute peri-
od. Findings from 4 different meta-
analyses performed over the vyears
have shown that in patients with a
higher risk of development of inva-
sive fungal infections, single positive
B-D-glucan testing is associated with
sensitivity and specificity generally
ranging between 60 and 90%.% Other
studies, performed primarily in pa-
tients with hematologic malignan-
cies, have shown that the presence
of two consecutively positive B-D-
glucan results increase specificity of
the assay to almost 99%, suggesting
that these results may be used as a
diagnostic marker for the presence
of an invasive fungal infection.?

The aim of this study was to evalu-
ate the diagnostic performance,
sensitivity and specificity of serum
(1,3)-B-D-glucan BDG marker in com-
parison with conventional methods
(culture) for diagnosis of invasive in-
fections with Aspergillus species.

Material and methods
Study design

A prospective diagnostic study was
performed at the Institute of Micro-
biology and Parasitology, Faculty of
Medicine, Skopje, Republic of Mace-
donia, during a 2-year period (2014-
2016).

Group of patients and mycologi-
cal investigations

In this study, clinical specimens
(from mucosal surfaces of respira-
tory tract and blood cultures) from
125 patients divided into 4 groups,
according to clinical diagnosis and
risk factors for invasive aspergillosis,
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were analyzed at the Laboratory for
diagnosis of fungal infections of the
Institute of Microbiology and Parasi-
tology, Faculty of Medicine, Skopije,
Republic of North Macedonia. These
groups included patients with pri-
mary immune deficiency, critically
ill patients treated in intensive care
units, patients with chronic asper-
gillosis and cystic fibrosis patients.
Invasive fungal infection was defined
according to the revised definitions
by the EORTC/MSG (European Orga-
nization for Research and Treatment
of Cancer/Mycoses Study group) con-
sensus group, with the necessary
modification that (1,3)-p-D-glucan
panfungal marker was not included
in the microbiological criteria.> The
specimens were investigated with
conventional mycological methods,
by inoculation of specimens on cul-
ture media for support of fungal
growth (Sabouraud and chromogen-
ic CALB medium (Oxoid)). Blood cul-
ture was performed with automat-
ed BacT/Alert system (bioMerieux,
France), Gram stain and culture on
Sabouraud and selective chromo-
genic CALB medium (Oxoid). Identifi-
cation of Aspergillus on species level
was performed with macroscopic
analysis of grown mold colonies and
further microscopic analysis of the
reproductive elements (conidia) with
lactophenol cotton blue method. De-
tection of (1,3)-p-D-glucan panfungal
marker was made by Fungitell assay
(Associates of Cape Cod).” A total of 5
pl of serum were briefly pretreated
with 20 ul alkaline reagent solution
(0.125 M KOH/0.6 M KCI) for 10 min
at 37°C and then 100 ul reconstituted
Fungitell reagent was added to the
sample placed into triplicate wells of
a 96-well microtiter plate. The reac-
tion was incubated for 40 minutes



at 37°C and the optical density was
measured at 405/490 nm with spec-
trophotometer. The mean rate of op-
tical density change was determined
for each well, and the BDG marker
concentration was determined by
comparison to a standard curve.
Interpretation of BDG marker val-
ues was as follows: <60 pg/ml, nega-
tive; 60 to 79 pg/ml, indeterminate;
>80 pg/ml, positive. The test results
of the BDG marker assay were not
available for the clinicians’ decision
on treatment (BDG results were not
used for the management or classi-
fication of IFI). Proven and probable
IFI were considered to be true-posi-
tive cases for analysis. Patients with
possible invasive fungal infection
were considered to be true-negative
cases.

Statistical analysis was performed
using the Statistical Package for
the Social Sciences (SPSS) for Win-

dows. The results of our study
are presented as numbers and per-
centages. Differences in distribution
of proven, probable and possible fun-
gal infections with Aspergillus were
compared by Pearson Chi square
test. P value less than 0.05 was con-
sidered statistically significant.

Results

Specimens from mucosal surfaces of
respiratory tract and blood cultures
from 125 patients were divided in 4
groups (patients with primary im-
mune deficiencies, critically ill pa-
tients treated in intensive care units,
patients with chronic aspergillosis
and cystic fibrosis) according to clini-
cal diagnosis and EORTC/MSG (Euro-
pean Organization for Research and
Treatment of Cancer/Mycoses Study
group) criteria (Fig. 1).

Gender analysis of study patients re-

v

Group I Group II
Primary immune Critically ill patients
deficiency
N=30
N=35

v

Group III Group IV
Chronic aspergillosis Cystic fibrosis
N=30 N=30

Fig. 1. Classification of patient groups according to clinical diagnosis and EORTC/MSG
(European Organization for Researsh and Treatment of Cancer/Mycoses Study group)

criteria

vealed that men were more frequently
distributed in I, IIl and IV group (60%,
60%, 53.33% respectively), whereas in
group II, both genders were equally
distributed. The average age of pa-

tients in all groups were: 40.8+17.7,
59.7+13.3, 64.7+6.3, and 28.9+8.5 years,
respectively (Table 1).
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Table 1. Characteristics of patients according to gender and age

Aspergillus
Group | Group Il Group Il Group IV
N=35 N=30 N=30 N=30
Gender n (%) n (%) n (%) n (%)
Men 21 (60%) 15 (50%) 18 (60%) 16 (53.33%)
70 (56%)
Women
o) [0) [0) 0
55 (44%) 14 (40%) 15 (50%) 12 (40%) 14 (46.67%)
ap=0.81
Age (years) mean+SD, min-max
40.8+17.7 59.7£13.3 64.7+6.3 28.9+8.5
5-69 4-78 52-76 18-52

ap(Chi-square test)

Distribution of patients according to
clinical diagnosis for proven, prob-
able and possible fungal infection,
with EORTC/MSG criteria (European
Organization for Research and Treat-
ment of Cancer/Mycoses Study group)
are presented in Figure 2. According

to EORTC/MSG criteria, only a small
percentage of patients had proven
infection with Aspergillus. Of these,
20% (7/35) of patients had some type
of primary deficiency, and 10% (3/30)
had a prolonged stay in an intensive
care unit.

0%

100%
90% 26.672 6.67
80%
70% 80
60%
50%
63.33
40% 73.33
30%
0,
20% 20
10%

group | group Il

group Il group IV

EORTC/ MSG criteria

= proven

probable possible

Fig. 2. Distribution of fungal infections according to EORTC/MSG criteria in all groups

Differences in distribution of proven,
probable and possible fungal infec-
tion with Aspergillus were statistical-
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ly significant between group I versus
groups III and 1V, and between group
IT versus groups III and IV (Table 2).



Table 2. Distribution of proven, probable and possible fungal infections according to EORTC/

MSG criteria
Aspergillus Group | Group Il Group llI Group IV
N=35 N=30 N=30 N=30
Gender n (%) n (%) n (%) n (%)
proven o 0
10 (8%) 7 (20%) 3 (10%) 0 0
probable 21 (60%) 19 (63.33%) 22 (73.33%) 6 (20%)
68 (54.4%) 0 =370 2270 0
possible 0 0 0 0
47 (37.6%) 7 (20%) 8 (26.67%) 8 (26.67%) 24 (80%)
bp < 0.001
Ivsll p=0.3 Ilvslll p=0.345 lllvsIV p<0.001
[vslll p=0.03* llvsIV p<0.001
[vsIV p <0.001

ap (Chi-square test)

Mycological investigation of blood
cultures in our patients demonstrat-
ed positivity only in 4 patients. All
positive blood cultures were discov-

b(Fisher exact test) *p<0.05 **p<0.01

ered from patients with primary im-
mune deficiency. A. fumigatus was
identified as an etiological agent in
all positive blood cultures (Table 3).

Table 3. Positive blood cultures in four groups of patients

Aspergillus Group | Group Il Group Il Group IV
N=35 N=30 N=30 N=30
Blood cultures n (%) n (%) n (%) n (%)
Negative 121 0 0 0 0
(96.8%) 31 (88.57%) 30 (100%) 30 (100%) 30 (100%)
Blood cultures - species
A. fumigatus 4 0 0 0
n=4

Differences in positivity of blood cul-
tures were insufficient for analysis of
the statistical significance (p=0.46).

With cultural analysis of bronchoal-
veolar lavage (BAL), presence of As-
pergillus was most frequently found
in the group of chronic aspergillosis
(63.33%), followed by the CF group
(56.67%), the group with primary im-
mune deficiency (51.43%), and 43.33%
of patients hospitalized in ICU.

Regarding the presence of fungi in
positive BAL specimens, the most
frequently identified species (79%)
was A. fumigatus (53/67). Thirty-two
percent of the isolates (17/53) of A. fu-
migatus originated from specimens
of patients with chronic aspergillo-
sis, and 26% (14/53) were identified in
specimens from patients with prima-
ry deficiency and cystic fibrosis (Table
4).
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Table 4. Bronchoalveolar lavage (BAL) culture and identified fungal species

Group | Group I Group Il Group IV
N=35 N=30 N=30 N=30
Blood cultures (%) n (%) n (%) n (%) n (%)
negative 58 17 4857%) | 17 (56.67%) 11(36.67%) | 13(43.33%)
(46.4%)
P‘;;i;z;? 18 (51.43%) 13 (43.33%) 19 (63.33%) 17 (56.67%)
Chi-square: 2.59 p =0.46
Identified mold species in BAL
A. fumigatus n=53 14 8 17 14
A. flavus n=11 4 2 3
A.terreus n=3 2 1 0 0

ap(Chi-square test)

Investigation of presence of panfun-
gal marker (1,3)-beta-D-glucan (BDG)
in serum was performed in parallel
with blood culture and BAL culture.
Positive findings of panfungal mark-
er, in parallel with positive blood cul-
ture and BAL culture, were detected
in 19 (54.29%) patients in group I, and

Table 5. Detection of BDG marker in serum

12 patients (40%) in both II and III
group (Table 5). The differences in the
distribution of positive and negative
specimens were confirmed as statis-
tically significant between the group
with primary immune deficiency and
cystic fibrosis group (p=0.0000016).

Group | Group Il Group Il Group IV
N=35 N=30 N=30 N=30
BDG n (%) n (%) n (%) n (%)
negative 82 16 (45.71%) 18 (60%) 18 (60%) 30 (100%)
(65.6%) SR 0 0 0
positive 43 19 (54.29%) 12 (40%) 12 (40%) 0

(34.4%) £770 0 ?

Lvs Il vs Il 2p=0.25

| vs IV 2p=0.0000016**

ap (Chi-square test)

Results of the descriptive statistics for
the concentration of the BDG marker
are presented in Table 6. Along with
blood culture and BAL culture, a sta-
tistically significantly lower concen-
tration of panfungal BDG marker
was measured in the group of cystic
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b(Fisher exact test) **p<0.01

fibrosis compared to all other groups
(p<0.0001). The average concentra-
tion of BDG panfungal marker was
highest in the first group (93.17+55.3
pg/ml), followed by 11, IIT and IV group
(70.1£50.0, 68.6+48.1, 4.2+1.1 pg/ml re-
spectively). The median value of con-



42.5 pg/ml (range 34-96), and 4 pg/ml
(range 4-5), respectively.

centration of BDG panfungal mark-
er in all four groups was 112 pg/ml
(range 36-133), 44 pg/ml (range 33-96),

Table 6. Descriptive statistics for the concentration of the BDG marker in serum

Aspergillus  BDG concentration (pg/ml)
mean = SD min-max median (IQR) p-value
BDG
group | 93.17+55.3 32-254 112 (36-133) H=7.34 9p<0.0001
group Il 70.1+50,0 17-211 44 (33-96) Ivs IV <p<0.0001
group Il 68.6+48.1 29-199 42.5 (34-96) [lvs IV p<0.0001
group IV 4.2+1.1 1-6 4 (4-5) lllvs IV <p<0.0001

°p (MannOWhitney U test) dp (Kruskal-Wallis test)

fections with Aspergillus in the group
with immune deficiency are present-
ed in Table 7.

Comparative diagnostic performanc-
es of conventional (blood culture
and BAL culture) and panfungal BDG
marker for diagnosis of invasive in-

Table 7. Diagnostic performances of conventional (blood culture and BAL culture) and
serological methods in the group with immune deficiency
Method Se(%) Sp(%) PPV(%) NPV (%) LR+(%) LR-(%)
Blood culture |14.29 100 100 22.58 / 0.86
BAL culture 64.29 100 100 41.18 / 0.36
BDGinserum |64.71 85.71 94.74 37.5 45 042

in the group with prolonged ICU stay
in critically ill patients are presented
in Table 8.

Comparative diagnostic performanc-
es of conventional (BAL culture) and
serological methods for diagnosis of
invasive infections with Aspergillus

Table 8. Diagnostic performances of conventional (BAL culture) and serological methods
in the group with prolonged ICU stay

Method Se(%) Sp(%) PPV(%) NPV(%) LR+(%) LR-(%)
BAL culture 59.09 100 100 47.06 / 0.41
BDG inserum (50 87.5 91.67 38.89 4 0.57

Comparative diagnostic performanc- invasive infections with Aspergillus
es of conventional (BAL culture) and in the group with chronic aspergillo-
serological methods for diagnosis of sis are presented in Table 9.

Table 9. Diagnostic performances of conventional (BAL culture) and serological methods
in the group with chronic aspergillosis

Method Se(%) Sp(%) PPV(%) NPV(%) LR+(%) LR-(%)
BAL culture 54.55 12.5 63.16 9.09 0.62 3.64
BDG in serum 36.36 50 66.67 22.22 0.73 1.27
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In the group with cystic fibrosis, only
BAL culture was analyzed, and this
method had the following diagnos-
tic performances: sensitivity 100%,
specificity 54.17%, positive predictive
value 35.29%, negative predictive val-
ue 100%, likelihood ratio for positive
finding was 2.18%, likelihood ratio for
negative finding was 0.

Discussion

Invasive fungal infections present
an increasing global burden in im-
munocompromised and critically ill
patients. Early mycological diagnosis
with adequate detection and identifi-
cation of the etiological agent and an-
tifungal susceptibility profile is criti-
cal for favorable clinical outcome.!

In our study, we detected only 4 posi-
tive blood cultures caused by A. fu-
migatus, and all of them were from
patients with primary immune defi-
ciencies. Blood culture, as a diagnos-
tic test for invasive aspergillosis, with
aspergillemia, according to EORTC/
MSG classification, had 14.29% sensi-
tivity and specificity 100%. The signif-
icance of positive blood culture with
Aspergillus species varies depend-
ing on the patient population. In the
study of Kontoyiannis et al, positive
blood cultures with Aspergillus spe-
cies represented pseudofungemia
in all 12 patients with solid tumors,
whereas proven or probable aspergil-
losis was registered in 12 of 24 patients
with hematological malignancies.’ In
another study, which analyzed pa-
tients with pulmonary aspergillosis,
aspergillemia was registered in 10.1%
of patients of 89 patients examined.!®
Transplantation of hematopoetic
stem cells was the main predispos-
ing condition for the development
of invasive aspergillosis."" According
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to literature, there are no studies in-
vestigating the significance or impor-
tance of positive blood cultures with
Aspergillus in this high-risk group
of patients. In a retrospective study
of Simoneau et al., of a total of 525
patients with transplantation of he-
matopoetic stem cells, 377 received
allogenic, and 148 autologous trans-
plantations. Aspergillemia was reg-
istered 23 times in 21 patients. Ac-
cording to Simoneau, positive blood
cultures with Aspergillus are very
rare and usually clinically insignifi-
cant, despite the capability of this
fungus to cause invasion of vascular
compartments in immunocompro-
mised patients. Aspergillus fungemia
in this study was represented with
17% of all fungemia cases (23/131) dur-
ing a 23-year-follow-up of all funge-
mia cases in this medical center.”? In
a similar medical center, during a 17-
year follow-up, fungemia with Asper-
gillus was registered in 4% of all cas-
es with fungemia. Still, in this study,
non-transplant patients with hema-
tological malignancies were also in-
cluded.” In the study of Simoneau
and collaborators, only one of 19 cas-
es of fungemia with Aspergillus was
confirmed as true fungemia. All cases
of aspergillemia were detected dur-
ing a period of 11 years, with a system
based on lysis-centrifugation.”? Out
of 23,000 blood cultures analyzed,
only 0.2% demonstrated positivity
with growth of Aspergillus. Despite
the fact that all blood cultures were
investigated with a biosafety cabi-
net, still, contamination with conidia
of filamentous fungi couldn’t have
been prevented. During recent years,
many studies have analyzed true as-
pergillemia with automated systems,
and none of these documented asper-
gillemia.'> In the study of Simoneau,



experimental inoculation of blood
culture bottles was performed, with
BacT/Alert system, and growth with
Aspergillus was confirmed, which
additionally adds to the capabil-
ity of the system to support growth
of filamentous fungi.”? According to
Lopes-Bezerra, vascular endothelial
cells exposed in vitro to kill hyphae
of Aspergillu were continuously de-
stroyed.” Probably, viability of endo-
cytosed hyphae of Aspergillus species
is deeply compromised, which con-
tributes to small chances for recovery
of fungi by blood culture. Although A.
fumigatus can grow in blood culture
bottles, still, blood cultures from pa-
tients with invasive aspergillosis are
usually negative, and reasons for this
are still unclear.”® Girmenia et al. pre-
sented a small number of positive
blood cultures (10%) in patients with
invasive aspergillosis, which contrib-
uted to the general perception of a
very low sensitivity of blood cultures
for diagnosis of invasive aspergillo-
sis.’® Most scientists agree that posi-
tive blood cultures with Aspergillus
are very rare, even in high-risk pa-
tients, like transplant patients with
hematopoetic stem cells, hence most
positive blood cultures are actually
pseudofungemia, and are not con-
nected with real invasive aspergillo-
sis. Also, some studies suggest that
DNA of Aspergillus is free in the blood,
so most likely that is the reason for
the low sensitivity of blood cultures
for diagnosis of invasive aspergillo-
sis.’® As previously discuissed, clini-
cal and radiological presentation, as
well as the number of positive blood
cultures and the system of blood cul-
tures used, should be taken into con-
sideration when analyzing the signifi-
cance of positive blood cultures with
Aspergillus. Ussully only one positive

blood culture with the automated
system means pseudofungemia.

In our study, the culture of BAL speci-
mens demonstrated growth of Asper-
gillus most frequently in the group
of chronic aspergillosis (63.33%), fol-
lowed by 56.67% of patients with cys-
tic fibrosis, 51.43% of patients with
primary immune deficiency, and
43.33% of patients with prolonged
ICU stay. Sensitivity and specificity of
BAL culture was: 64.29% and 100%,
59.09% and 100%, 54.55% and 12.5%,
100% and 54.17%, in I, II, III and IV
group respectively. In the study of
Tashiro et al., 165 isolates of Aspergil-
lus species were detected in culture
of respiratory tract of 139 patients.
Of these, 62 (45%) were colonized
with Aspergillus, but didn’t demon-
strate clinical symptoms of aspergil-
losis, and the other 77 patients (55%)
had some type of pulmonary asper-
gillosis classified as chronic (48%),
aspergilloma (29%), invasive (13%), or
ABPA (10%). In the study of Tashiro,
patients with chronic necrotizing as-
pergillosis or aspergillom, most fre-
quently had COPD, tuberculosis or
cancer of the lungs. Some of them
had received systemic immunosupre-
sive drugs for a prolonged period, or
had some chronic diseases like dia-
betes, cancer or hepatic chirrosis.”
In patients with invasive aspergillo-
sis, the main predisposing factor had
been hematological malignancy, and
they were subsequently treated with
immunosupresive drugs. Patients
with ABPA frequently demonstrated
signs of bronchial asthma (88%) or
other atopic diseases (63%). In our
study regarding the distribution of
species from positive BAL cultures,
in all four groups, A. fumigatus was
identified in 79.1% (53/67), and from
these, 32.1% (17/53) in patients with
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chronic aspergillosis. A. fumigatus
was also identified in an equal num-
ber of patients in I group - 26.42%
(14/53) and IV group - 26.42% (14/53),
and 15.1% (8/53) in the group of criti-
cally ill patients. Other species con-
firmed in our study, in positive BAL
cultures, were A. flavus (16.42% (11/67)
and A. terreus 4.48% (3/67)). Of these,
36.4% (4/11) were due to isolates of A.
flavus, confirmed in patients treated
in ICU, and 27.3% in the group with
cystic fibrosis. Two isolates of A. ter-
reus, (66.7%) were confirmed in pa-
tients with AIDS, and one isolate in
a patient with metastatic tumor of
the brain, treated in ICU. Still, in our
study, A. fumigatus was a dominant
fungus in AIDS patients (4/6), who
had their CD4 numbers below 50/
mm3 and 10/mm3. Similar data were
presented in the study of Meyohas
et al., who confirmed CD4 numbers
below 50/mm3 in their patents with
positive BAL culture.”® In the study
of Lortholary, 28 out of 33 patients
(84.8%) had a positive BAL culture for
Aspergillus.” In the study of Mennink-
Kersten, distribution of Aspergillus
among 165 confirmed isolates in BAL
cultures, demonstrated presence of
41% of A. fumigatus and 32% A. niger,
but also A. versicolor (12%), A. terreus
(6%), A. flavus (5%), A. nidulans (2%),
A sydowii (1%) and unidentified Asper-
gillus species (0.6%).2° In this study, A.
fumigatus was the predominant spe-
cies in patients with invasive asper-
gillosis (82%), aspergilloma (68%), and
chronic aspergillosis (54%), while A.
niger was on the second place. Zar-
rinfar et al. demonstrated presence of
A. flavus, A. niger and one case with
mixed infection with two species (A.
flavus/A. niger) in positive (23 %) BAL
cultures.?’ In contrast to our study,
where A. fumigatus was predominant
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species, the most frequent agent in
the study of Zarrinfar was A. flavus.?!
In our study, we did not isolate A. ni-
ger in BAL cultures of our patients.
Although A. fumigatus is considered
as the most pathogenic species, still
this species can frequently be a col-
onizer of the respiratory tract with-
out any clinical manifestation of in-
vasive aspergillosis, which was also
registered in our study, especially in
those patients categorized as pos-
sible infections according to EORTC/
MSG criteria. Diagnostic value of As-
pergillus identification in respiratory
specimens is sometimes question-
able, since it is very difficult for the
clinican to differentiate between col-
onization and infection. According to
Ader, discovery of the same species of
Aspergillus in more specimens dur-
ing an antibiotic treatment, without
favorable pharmacological response,
in patients with a high risk, should
raise a concern for the development
of invasive aspergilosis.?? Therefore,
isolation of Aspergillus from respira-
tory tract specimens in critically ill
patients with high risk and clinical
signs of pneumonia requires a faster
decision for a prompt initiation of
antifungal treatment.”?* Although
in some cases colonization is tran-
sient in the respiratory tract, still it
could present as a serious warning
sign of an infection with Aspergil-
Ius.?> In 63.33% of our patients with
chronic aspergillosis, BAL culture
confirmed presence of Aspergillus,
and all were due to A. fumigatus. Sim-
ilar data were found in the study of
Tashiro, where A. fumigatus was the
predominant species (54%), followed
by A. niger (24%), A. terreus (10%), A.
versicolor (6%), A. flavus (4%), and A.
nidulans (2%) (17). Perfect et al. also
confirmed A. fumigatus (69%) as the



most frequent isolate in positive BAL
cultures, followed by A. niger (13%),
A. flavus (2%), and other species (5%)
among their patients®*. ABPA is an al-
lergic form of aspergillosis due to hy-
persensitivity to Aspergillus, where
the predominant cause is A. fumiga-
tus.” In our study, all isolates of CF
specimens were positive for A. fumig-
atus - 82.4% (14/17), and only 10% due
to A. flavus (17.6%).

The serological diagnosis of infec-
tion with Aspergillus species was per-
formed with detection of the panfun-
gal (1,3)-beta-D-glucan (BDG) marker
in patients’ sera. The concentration
of BDG marker in all four groups
was 112 pg/ml (range 36-133), 44 pg/
ml (range 33-96), 42.5 pg/ml (range
34-96), and 4 pg/ml (range 4-5), re-
spectively. BDG panfungal marker
in serum from immune deficiency
patients demonstrated sensitivity of
64.71% and specificity 85.71%. In con-
trast to our results, with median val-
ues of this marker 112 pg/ml, Lahmer
et al. demonstrated much higher con-
centrations of BDG marker in 22 out
of 30 critically ill patients with hema-
tological malignancies (median value
306 pg/ml).?® According to values of
BDG marker and mycological evi-
dence, 10 patients were classified as
probable invasive aspergillosis (34%)
and 12 patients (40%) as possible as-
pergillosis. The overall sensitivity of
the assay was 90% and specificity 85%
in patients with invasive aspergillo-
sis, in contrast to our results, where
we demonstrated a lower sensitivity
(64.71%) and specificity (85.71%).

The panfungal BDG marker in sera
of critically ill patients in our study
showed lower sensitivity compared
to the group with primary immune
deficiency (50%), and specificity was

87.5%. Similar results were obtained
by Cai et al., who demonstrated low-
er sensitivity of BDG marker in their
study, with sensitivity of 48.1% and
specificity of 78.8%.2° In the study of
Lahmer et al., 49 immunosupressed
patients with respiratory insufficien-
cy and treated in ICU were analyzed.
Thirteen of these patients (26%) had
probable invasive aspergillosis. The
BDG marker assay in these patients
demonstrated much higher concen-
trations compared to patients with-
out probable invasive aspergillosis
(375 [103-1000 pg/mL; P<.001] in con-
trast to 64 [30-105 pg/mL; P<.001]).3°
Data from literature on BDG marker
concentrations in serum in critically
ill patients treated in ICU are very few
and insufficient, since they show that
serum concentrations of BDG marker
do not always correlate with invasive
aspergillosis and are not specific (if
cut-off is 20 pg/mL).>

BDG in serum in the group with
chronic aspergillosis showed sen-
sitivity of 36.36% and specificity of
50%. In the study of Kami et al. 10/16
patients with proven aspergillosis,
8/14 with probable aspergillosis, and
44/185 control patients demonstrated
positive findings with BDG panfun-
gal marker in serum. Three of eight
patients with localized invasive as-
pergillosis, and 7/8 patients with dis-
seminated aspergillosis were positive
for the BDG panfungal marker. Sensi-
tivity and specificity of the panfungal
BDG assay were 63% and 76%, respec-
tively. Sensitivity was 88% in patients
with disseminated aspergillosis, but
only 38% in those patients with local-
ized invasive aspergillosis.> Similar
results were obtained in our study,
with sensitivity of 36.36% and speci-
ficity of 50%, in patients with localized
invasive aspergillosis. Sensitivity was
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lower in patients with localized as-
pergillosis compared to patients with
disseminated infections, and there
was a statistically significant differ-
ence (p=0.0406). In another study,
29/178 patients with proven invasive
aspergillosis, 33/210 probable cases of
aspergillosis and 117/1877 specimens
from patients without invasive asper-
gillosis were positive for BDG marker.
Three of 99 specimens from patients
with localized invasive aspergillosis
and 26 of 79 specimens from patients
with disseminated invasive aspergil-
losis were positive for BDG marker.
In this analysis, sensitivity and speci-
ficity of the BDG assay was 16% and
94%, respectively. Sensitivity was 33%
in patients with disseminated asper-
gillosis, but only 3% in patients with
localized infection. Lower sensitivity
of the assay was registered among
patients with localized infection with
Aspergillus compared to those with
invasive form. This difference was
statistically significant (p<0.0001).32
In the group of cystic fibrosis, no ele-
vated values of the panfungal marker
was registered. Theel et al., evaluated
the performance of the BDG assay in
serum, for identification of invasive
fungal infections in immunocompro-
mised patients with proven, probable
and possible aspergillosis according
to EORTC/MSG criteria.*® Among 109
patients, the BDG assay demonstrat-
ed a low positive predictive value for
serological diagnosis of invasive fun-
gal infections with serum analysis of
BDG marker (26.7%). Still, the nega-
tive predictive value of the assay was
much higher (84.8%). Mutschlechner
et al. evaluated the BDG assay with
sera obtained from non-selected
transplant patients with solid organs
suffering from proven and probable
aspergilosis according to EORTC/
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MSG criteria. In 109 sera from 135 pa-
tients with proven, probable aspergil-
losis or without evidence of invasive
aspergillosis, with cut-off of 100 pg/
mlL, sensitivity, specificity, positive
and negative predictive value of the
BDG assay were 79.2%, 81.8%, 69.2%,
and 83.1%, respectively.34 Ahmad
et al. evaluated diagnostic value of
the BDG marker in immunocompro-
mised mice, with intravenous inject-
ed conidia of A. terreus. The culture
of lung specimens showed growth of
A. terreus. Positivity of the BDG assay
in serum was 43%.%

Conclusions

The results of this study have indi-
cated that no single method could
provide definite etiological diagnosis
of invasive fungal infection caused
by Aspergillus. When using a con-
ventional method, it is neccessery to
provide more specimens from each
patient, in frequent time intervals,
and cautiously interpret the results
obtained, since colonisation with fun-
gi without clinical signs of infection
is possible. Still, clinicians should be
aware that these methods are time-
consuming, with low sensitivity, and
depend on the quality of the speci-
men submitted.

Analysis of the serological panfungal
(1,3)-beta-D-glucan marker has dem-
onstrated that this assay could be an
additional useful diagnostic tool for
screening of invasive fungal infec-
tions, but results should be interpret-
ed alongside other clinical and labo-
ratory findings.

In conclusion, implementation and
analysis of different microbiological
methods, as well as appropriate in-
terpretation of results, in collabora-



tion with clinicians, is the most im-
portant aspect towards accurate and
precise etiological diagnosis of in-
vasive aspergillosis and earlier start
of antifungal treatment in order to
achieve favorable clinical outcome.
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Abstract

The geriatric population in R. Macedonia presents a specific group that needs continuous evaluation
of their oral health. According to WHO data in 2010, 12 % of the population was aged 65+ years in
Macedonia. Aging is the process with different specific changes in all systems and organs, including
the orofacial system. The most common conditions associated with age in the geriatric population
are teeth loss, parodontopathy, precancerous lesions and oral carcinomas, xerostomia, resorption
of the residual alveolar ridge, and overall dysfunction of the orofacial system. There is a great
influence of the performed prosthodontic therapy in geriatric patients on the overall and general
health. The aim of this study was to evaluate the condition of the soft tissues in geriatric patients,
especially in patients with prosthodontic treatments, their oral health, and the influence of oral
health on life quality. Material and methods: Observational cross-sectional study was conducted in
geriatric patients and Geriatric Oral Health Assessment Index (GOHAI) was used for self-assessment
of their oral health and the impact of oral conditions and performed dental treatment on quality
of life. Results: Participants witha mean age of 72.88 years reported several general and systemic
diseases, and the main risk factors for their oral mucosal changes were smoking and drinking
alcohol. Total anodontia was observed in 375% of respondents and partial anodontia in 62.5%.
The average period of wearing dentures was 78 years. The total scoreof the quality of life and oral
health of the respondents varied in the interval 1.93 + 0.65, and the average value in the subjects
with prosthetic constructions for p> 0.05 (p = 0.19) was slightly higher in relation to the subjects
without any prosthodontic device. Conclusion: GOHAI-12 score in the study had a low value, less
than 50 indicated that the respondents were in poor oral health. According to the results of the
self-assessment, there was a weak to moderate perception of oral health. An integrated approach is
needed to achieve a critical positive level of general and oral health in geriatric patients.
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V3Bamok

T'epujaTpucKata nomy/anyja Bo MakezioH1ja MpeTcTaByBa crielydyHa rpyrna Koja uMa norpeda oji KoH-
TUHYPaHa eBajTyaliija Ha HUBHOTO opastHo 3apasje. Criopen nofatoimte Ha C30 Bo 2010 ropmma, 12 % of
HacesieHueTo Bo Maxe/ioHuja Oro Ha Bopact 65+ ropunn. CTapeereto e Mpoliec co pasnuHy Crieluguy-
HJ IPOMEHY BO CUTe CUCTEMH 1 OPraHu, BKTYUYBajK1 ro 1 opodalimjanHioT cucTeM. HajuecTute coctojou
TIOBP3aHK CO BO3PACTa Kaj repujaTprickaTa Momy/atija ce ryberse Ha 3a0uTe, IapofIoHToNATHja, TIpeKaHIle-
PO3HY JIe3u 1 OPajHK KApIMHOMHM, KCEPOCTOMHja, PeCOPITIMja Ha Pe3W/yaIHIoT alBeoniapet rpebet u
1eJIOKYTHA /ichyHKIMja Ha opodaliujalHuoT cricTeM. [oemo e BljaHieTo Ha U3BpIeHaTa NpoTeTHUKa
Tepariija Kaj repujaTpuCcKuTe MaleHTH Bp3 HUBHOTO LeJIOKYITHO 1 OTTIITO 37paBje. LlenTa Ha oBaa cTymja
Oeltle j1a ce MPOLIEHN coCToj0aTa Ha MEKKTe TKUBA Kaj repjaTpUCKITe MalMeHTH, 0cO0EHO Kaj TarlieHTHTe
CO TIPOTETUUKM TPETMAHH, HUBHOTO OPAJIHO 37paBje 1 BMAHNETO Ha OPAJTHOTO 37[paBje BP3 KBAUTETOT
Ha KuBoTOT. Marepujan u metoau: CripoBejjoBMe OTCepBallOHA CTY/Mja Ha MpeceK Kaj repujaTpucKute
TALMeHTH, a TepUjaTpUCKMOT MHIEKC 3a MpoLieHKa Ha opasHoTo 3apasje (GOHAI) erne ynorpebeH 3a fja
ce U3BPIIM eBajlyalluja Ha HUBHOTO OPAJTHO 37paBje U BIMjAHUETO Ha OPATHUTE COCTOJOM U M3BPIIEHUOT
JIeHTaJIeH TPeTMaH BP3 KBAJIMTETOT Ha KUBOTOT. Pesyraru: McnuranuiyTe co mpoceuHa Bospact of 72,88
TO/IHY [IPHjaBuUJIe TIOBEKe OIIITY 1 CUCTeMCKY 3a0071yBatba, a raBHITe (pakTopy Ha PU3KK 3a TPOMEHHUTe
Ha OpajiHaTa MyKo3a OuJie TIYIIEETO 1 THeHeTo alkoXoJl. BKymHa aHofioH1mja e 3abenexkana Kaj 37,5% of
UCTIUTAHULIATE U JIe/TyMHa aHOJIOHIM]a Kaj 62,5%. [IpoceyHnoT neproyi Ha Hocerse MpoTesy n3Hecysate 7,8
rofIiHA. BKymHaTa oljeHKa 3a KBAJIATETOT Ha JKUBOTOT 1 OPATHOTO 37paBje Ha NCTIATAHMIUTe Bapypalile BO
yHTepBasor 1,93 + 0,65, a MpoceuHata BpeHOCT Kaj CYOjeKTHTe CO TIPOTETHUKM KOHCTpYKLH 3a p> 0,05 (p
=0,19) Gere HelITo MOBUCOKA BO OIHOC Ha cybjekTiTe 0e3 0110 KaKBa IPOTETHYKA U3PaboTKa. 3aK/TyyoK:
Pesynraror Ha GOHAI-12 Bo cTyaujata vmMalie HUCKa BpeJHOCT, TIOMaIKy of 50 1ITo MoKaska Jieka UCTy-
TaHuIyTe Oea co cmabo opamHo 37ipasje. Crope[T pesynTaTiTe Off CAMOOI[EHYBAIHETO, MMalle ciaba 710
yMepeHa Teplieriyja 3a HUBHOTO OPAIHOTO 37pasje. [ToTpebeH e MHTerpupaH MpUCTaIt 3a I Ce MOCTUrHe
KPUTHYHO TIO3UTUBHO HKBO Ha OMIITOTO 11 OPATHOTO 37paBje Kaj reprjaTpUCKUTe TAlHeHTH.



Introduction

Aging of the population is a natural
process and reality, both in devel-
oped and underdeveloped countries
in the world. According to Euro-
stat in 2008 in Europe over 20% of
the population was old. The World
Health Organization (WHO) in 2010
for the first time established a data-
base on oral health in 163 of 193 reg-
istered countries. The data from the
last census in 2002 in the Republic
of Macedonia, showed that the geri-
atric population from 65 to 85 years
was 214,915, of which 96,752 were
men and 118,163 women.According
to the WHO data in 2010, 12% of the
population was over 65 yvears oldin
Macedonia’.The data for the capital
city Skopje indicated 72,968 people
at this age, of which 50,428 men and
22,540 women?2.

The geriatric population in the Re-
public of Macedonia is a specific
group that needs continuous evalu-
ation of their oral health. There is
not much data on the state of oral
health in the geriatric population in
our country, and the cross-sectional
study that covered 8 rural and urban
areas (Skopje, Vardar, Eastern,
Northeastern, Southeastern, South-
western, Pelagonia, and Polog re-
gion)conducted in 2015/2016on a
representative sample of432people
(age>65 years) showed a high preva-
lence of anodontia of 45.1%, poor
oral hygiene, and even 60-80% of re-
spondents needed some urgent pros-
thetic treatment>.

Aging is a process with different
and specific changes in all systems
and organs, and it affects the hu-
man bodyincluding the orofacial
system too. In the elderly popula-
tion, the number of remaining teeth

is reduced, and their condition is
changed. The changes of the teeth
occur physiologically and gradually
over the years, and are manifested
at all layers of enamel, dentin, pulp,
and cement. Oral soft and hard tis-
sues are also affected by the aging
process. These changes in the mouth
are not pathological, and they are
manifested on a macro and micro-
scopic level“.

The most common conditions associ-
ated with aging are tooth loss, peri-
odontitis, precancerous lesions, and
oral cancers, xerostomia, resorption
of the residual alveolar ridge, and
complete dysfunction of the oro-
facial system® Oral hygiene habits
are also age-dependent, and oral hy-
giene maintenance is often irregular
or not performed, and is a result of
impaired vision and reduced manual
and cognitive capacity in the elder-
ly®.In this population, it is very im-
portant to discover all those factors
that lead to the appearance and de-
velopment of leukoplakia and other
precancerous lesions as early as pos-
sible’. Precancerous lesions and oral
cancers are much more common
in the elderly than in the younger
population, and screening tests are
an important tool for asymptomatic
patients in everyday practice®. The
effectiveness of screening tests is
evaluated according to the diagnos-
tic value in terms of their sensitivity,
specificity, and the number of cases
detected with them?1°,

Poor and inadequate prosthetic
treatment in geriatric patients does
not provide good masticatory func-
tion, and the masticatory forces in
these patients can be reduced by up
to 60%". Therefore, careful planning
of prosthetic treatment, improve-
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ment of oral hygiene, and proper
diet are very important factors for
proper assessment of the quality of
life of the geriatric population relat-
ed to oral health'.

The aim of this study was to assess
the condition of oral status in ge-
riatric patients with and without
prosthetic devices, their general and
dental health, and the impact of oral
health on quality of life.

Material and methods

The data for the paper was ob-
tained by clinical and epidemio-
logical examination, observational
cross-sectional study conducted in
the geriatric population - patients
over 65 years of PHI UDCC “St. Pan-
teleimon”, Skopje (Picture 1). Eighty
respondents who were included in
the study signed an informed con-
sent form. The examination was ap-
proved by the Ethics Committe for
examination at the Faculty of Den-
tistry, UKIM in Skopje.

Figure 1. Epidemiological survey and
clinical examination

Respondents were divided into 2
groups according to the presence or
absence of prosthetic construction
in the mouth: 40 respondents at the
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Clinic for dental prosthetics with
prosthetic constructions and 40 re-
spondents without prosthetic con-
structions.

All participants completed a ques-
tionnaire with anamnestic data on
their general health status - medical
history and oral health status - dental
history, as well as data from the anal-
ysis of risk factors and oral hygiene,
and completed a GOHAI - question-
naire (Global / General Oral Health
Assessment Index).The GOHAI ques-
tionnaire for self-assessment of oral
health and the impact of oral condi-
tions on quality of life consists of 12
questions such as functional limita-
tion, aesthetic dissatisfaction, dis-
comfort during chewing, avoidance
of certain types of food, avoidance of
social contacts, and more. The ques-
tionnaire covers the problems of the
elderly in three dimensions: physical
functioning such as eating, speaking,
and swallowing; mental functioning
such as oral health concerns, dissat-
isfaction with appearance and avoid-
ance of social contacts; pain and dis-
comfort, use of pain medication or
discomfort in the mouth.The ques-
tions are written positively or nega-
tively, to stimulate the respondents
to give their assessment of their oral
health. The answers are evaluated
with number 1-5 where 1 = never, 2 =
rarely, 3 = sometimes, 4 = often and
5 = always. The overall score on the
scale is the sum of all the values for
each question, and the low value in-
dicates the presence of an oral health
problem. A higher GOHAI score indi-
cates better oral health status. The
values also show three levels of sub-
jective perception of respondent’s
oral health: poor, moderate, and good
perception. At the Clinic for prosth-
odontics, a clinical examination (ex-



tra and intraoral) was performed to
evaluate the oral condition, the pres-
ence of mucosal changes, dental and
prosthetic status>7®,

Results

The socio-demographic characteris-
tics of respondents are an important
indicator with high significance in
epidemiological research (Table 1). The
mean age of our respondents was72.88
years, most of them32.5%, were aged
75-79 years and 1.25%at least were over

Table 1. Socio-demographic characteristics

85 years. Gender distribution showed a
higher presence of female respondents
(57.5%) - compared to male respondents
(42.5%). According to the place of resi-
dence, most of them originate from ur-
ban environments 82.5%, 16.25% from
the peri-urban environment, and the
smallest number live in rural areas
(1.25%). Only 20% of our geriatric pa-
tients had completed universityeduca-
tion, most of them had secondary edu-
cation (57.5%), while persons without
education or completed primary edu-
cation were 22.5%.

RISK FACTORS PHI UDCC
numberpercent

GENDER

male 34 42.5%
female 46 57,5%
AGE/years

65-69 24 30%
70-74 25 31,25%
75-79 26 32,5%
80-84 4 5%
85-90 1 1,25%
Over 90 / /
language

Macedonian 72 90%
Albanian 3 3,75%
other 6,25%
education

without / /

4 grade / /
primary 18 22,5%
secondary 46 57,5%
university 16 20%

117



Respondents also had several gen-
eral and systemic diseases, mostly
cardiovascular diseases such as hy-
pertension (47.5%), rheumatic cardio-
myopathy and angina pectoris (15%),
hypotension (12.5%), and arrhythmias
(7.5%). Prevalence of the eye diseases
and cataracts was registered in 12.5%
and reduced vision in 22.5%of respon-
dents. Diseases of the gastric mu-
cosa and ulcer were present in 20%,
20%had diseases of the bones and
joints, and 12.5% of female patients
were diagnosed with osteoporosis,
for which they received therapy with
bis-phosphonates. Of the endocrine
diseases, the most common were di-
abetes mellitus (25%) for which the
patients most often used therapy
with Glucophage tablets or insulin
ampoulec, and 12.5% of patients suf-
fered from thyroid disease.

Risk factors for oral disease are he-
reditary predisposition and condi-
tions or risks that depend on lifestyle

and some behaviors (smoking, exces-
sive alcohol consumption, drug use,
tattooing and piercing, and HPV-16
virus infection).

Data were analyzed and the results
obtained are displayed in Table 2.
Respondents did not provide infor-
mation that any of them used ille-
gal substances, got a tattoo, or had
a piercing. Risk factors were smok-
ing and alcoholconsumption, and
there were no data on HPV infec-
tion. Forty-five percents smoke or
smoked, of which 61.1% werw men
and 38.8%women. On average, every-
one smoked 1-2 packs a day, and 40%
stopped more than three years ago, or
about 10 years ago. Regarding alcohol
as a risk factor, 47.5% drank alcoholic
beverages 6-11/week, and 5% drank
1-5 drinks/week, most of the respon-
dents still drink some beer or brandy
when they have the opportunity, and
only 20% gave data that they no lon-
ger consume alcoholic beverages.

Table 2. Prevalence and distribution of risk factors

36(45%)
SMIS;(]IENG 22(61,1%)
14(38,8%)
female
HOW MANY CIGARETTES? 1-2 boxes
HOW LONG? 20 years
WHEN DID YOU QUIT? Quit more than 3 years ago
ALCOHOL / AVERAGE AMOUNT OF 6—113(1?141171;55 //°) .
ALCOHOL W
ABUSE OF PROHIBITED SUB- N
STANCES
TATTOOS / PIERCINGS no
INFECTION / HPV VIRUS no
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Most of the respondents did not know
the exact reasons for the extraction
of the largest number of their teeth,
so fractures, a large dental caries
process, and periodontitis were most
often mentioned. Total anodontia or
no teeth in the upper and lower jaw
were observed in 37.5% of patients,
while partial anodontia had 62.5%.
More than 53.33% of patients with
complete anodontiawere women. Of
the patients with partial anodon-
tia, 72% were females and 28% were
males. The average age of patients
with total anodontiawas 72.63 rang-
ing from 65 to 80 years. The average
age of patients with partial anodon-
tiawas 72.66 ranging from 65to 80
years.

Regarding the number of remain-
ing teeth as an important indicator
of the oral healthstate, the average
number of remaining teeth in the up-
per and lower jaw in patients was 14.5
ranging between 4and 23 teeth. The
most common cause of tooth extrac-
tion was loosening or periodontitis,
followed by large carious lesions and

Table 3. Prosthetic rehabilitation

fractures of the teeth. The periodon-
tal status of the patinets with partial
edentulousness was noted by record-
ing the presence/absence of gingival
bleeding, the presence/absence of
periodontal pocket, and the lost at-
tachment from 0-3mm to 12mm. In-
flammation and gingival bleeding, at
least one periodontal pocket 4-5 mm
deep and a lost 0-3mm attachment to
at least one tooth were observed in
all patients with residual teeth.

Prosthodontic constructions pres-
ent in the mouth are total prosthe-
sis, partial prosthesis, skeletal pros-
thesis, crowns, bridge, and combined
prosthetic rehabilitation (bridge/
prosthesis). Of all respondents 93.33%
hadtwo total prostheses, 6.66% had
one total prosthesis in the upper
jaw and partial edentulousness with
lower partial acrylic prosthesis and
in 3.33% prosthetic rehabilitation
was performed in combination with
a lower total prosthesis, and partial
edentulousness in the upper jaw with
a visceral skeletal prosthesis (Table 3).

PROSTHETIC REHABILITATION number %

2 total dentures 28 35%
1 total denture / /
Total/partial denture 2 2,5%
Partial/partial denture 10 12,5%
Skeletal denture 7,5%
Bridges 5%
Bridge/Partial denture 18 22,5%
Bridge/Total denture 2 2,5%
Upper total denture/bridge/lower partial denture 4 5%
Bridge/partial skeletal denture/silicone denture 5+1 7,5%
Total 80 100%
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Patients had a total of 60 total acryl-
ic prostheses and 26 partial acrylic
prostheses. The average wearing den-

tures time was 7.8 years ranging in an
interval of 3-20 years (Figure No. 2).

Figure 2. Total prostheses

Calculation and results of the ques-
tionnaire for the GOHAI index

The GOHAI Questionnaire consists of
12 items/questions: T1(How often do
you limit the amount of food you eat
because of problems with your teeth
or dentures?); T2(How often do you
have problems with biting or chew-
ing any kind of food (solid meat or ap-
ples)?); T3(Do you have difficulty swal-
lowing?); T4 (How often have your
teeth or dentures prevented you to
speakthe way you wanted?); T5 (How
often you were able to eat without
feeling discomfort?); T6(How often
have you avoided contact with peo-
ple because of the condition of your
teeth or dentures?); T7(How satisfied
are you with the look of your teeth,
gums or dentures?); T8 How often
have you used medication to relieve
pain or discomfort from around your
mouth?); T9(How often have you been
concerned about the condition of your
teeth, gums or dentures?); T10(How
often do you feel nervous or aware
of problems with your teeth, gums
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or dentures?); T11(How often did you
feel uncomfortable eating in front
of people because of problems with
your teeth or dentures?); T12(How of-
ten were your teeth or gums sensitive
to heat, cold or sweets?).

Responses to the questions are scored
according to the Likert scale and a
GOHALI score is obtained, according
to which the oral health is divided
into three categories: high - good
oral health 57-60; moderate - second-
ary oral health 51-56; low - poor oral
health less than 50.

The obtained score can be catego-
rized for easier and faster determi-
nation of the level of psychometric
characteristics according to the oral
health self-perception: less than 50
as “low perception, 51-56 as” moder-
ate perception "for oral health, 57-
60 as“ high perception ”. Table 4 and
Figure 3 show descriptive statistics of
the total score and the average score
for the quality of life and oral health
of respondents.



Table 4. Quality of life and oral health/total, average score / Descriptive statistics

&b = : =
o < | Confidence | Confidence | .S = = = =
GOHAL 1 =1 B | os00% | +500% | 2 | & |E | 2| =
<< 2}
Sum 80 | 15,48 14,32 16,63 14,50 | 1238 6 32 5,19
Total
Average 80 | 1,93 1,79 2,08 1,81 |[154,/5| 0,75 | 4,00 0,65

The total score that refers to the
quality of life and oral health in re-
spondents from group 1 varied in
the interval 15.48 + 5.19; + 95.00% CI:
14.32-16.63; the median was 14.50;
the sum of the total score was 1238;
the minimum value was 6 and the
maximum value was 32. The average

score referring to the quality of life
and oral health of the respondents
from group 1 varied in the interval
1.93 + 0.65; + 95.00% CI: 1.79-2.08; the
median was 1.81; the sum of average
score was 154.75; the minimum score
was 0.75 and the maximum score was
4.00.

Y ATl wAl T # R D LA
LRVl SRl SRS o Dl R -

fead

T

Figure 3.

oral health in male respondents (x =
2.05) for t = 1.40 and p> 0.05 (p = 0.17)
was slightly higher thanin female re-
spondents (x =1, 85).

Table 5 presents the difference in the
quality of life and oral health of re-
spondents in relation to gender. The
average value of quality of life and

Table 5. Quality of life and oral health / Gender

Ve | 52 | EF = Zo |22 B | kB3
ariable | © = = o = Al =2 | = 8 = =

== =@ T S= |28 |E= |28
Average® |05 | 185 | 140 | 78 | 017 | 34 | 46 | 063 | 066
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There was an insignificant correla-
tion between the average value of
quality of life and oral health and
their age (72.48-5.25). For r = -0.21 (p>
0.05) a moderately weak negative in-
significant correlation was found.
Namely, with a single increase in the
age of the respondents by one year,

the quality of life and oral health de-
creases insignificantly by 0.03 units.
The average value of quality of life
and oral health in the respondents in
peri-urban environment (x = 2.27) for
t=-2.17and p <0.05 (p = 0.03) is signif-
icantly higher than in respondentsin
urban environment (x = 1.86).

Table 6. Quality of life and oral health / Environment

e . .=

== o 8 < Z s | =22 | B = > =3

Variable | & 2 S _‘E = 5| ~ | 28| EE 2 S = _‘E
=5 | =F z S| SR | 25| 28

(=W (=W

Average™ | g6 227 | 217 | 78 [0,03| 66 14 | 058 | 084

For F = 0.57 and p> 0.05 (p = 0.57),
there was no significant difference
in the quality of life and oral health
when it comes to the education of
respondents. Table 7 shows the dif-
ference in the quality of life and oral

health of respondents in relation to
smoking. The average value of quality
of life and oral health in smokers (x =
2.15) for t = 2.74 and p <0.01 (p = 0.008)
was significantly higher than in non-
smokers (x = 1.76).

Table 7. Quality of life and oral health / Smoking

o~ £ » & o .2

= 9 (5] =Z = = § > = = g

Variable 5 = 5 é = | = o |E2 = = S2| A 2

= £ = 3 = s g S5 |2 g < g

V%) =) = = A - S A A 3 o

= 2 2

Average™ | o1s | 176 | 274 | 78 | 0008 | 36 | 44 | 072 | 053
The average value of quality of life and Discussion

oral health in respondents who drank
alcohol (x = 2.03) for t = 1.30 and p> 0.05
(p = 0.20) was slightly higher than in the
respondents who did not drink alcohol
(x = 1.85). The average value of quality of
life and oral health in respondents with
prosthetic constructions (x = 2.03) for t
=-1.32 and p> 0.05 (p = 0.19) was slightly
higher in relation to respondents with-
out prosthetic structures (x = 1.84).
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Oral health is important for general
health and well-being and has a ma-
jor impact on quality of life. It is de-
fined as a state of absence of pain in
the mouth and face, oral diseases,
and disorders that limit individual ca-
pacities for chewing, biting, laughing,
talking, and psychosocial well-being.
About 30% of the European popula-
tion aged 65-74 do not have natural



teeth and have reduced function and
quality of life’®. The average life expec-
tancy of people is constantly increas-
ing due to better living conditions, ed-
ucation, and better health care. Life
expectancy in 1900 was 45 years, and
in 2000 it was twice higher(85 years).
Aging, on the other hand, is associat-
ed with higher rates of morbidity, dis-
ability, and lower quality of life. Oral
diseases and the reduced number
of teeth affect the orofacial system
and its functions in elderly patients™.
They have problems with chewing,
decreased sense of taste, bad breath
(fluoride), dry mouth (hyposalivation
and xerostomia), burning syndrome,
speech and communication prob-
lems, pain in TMJ, etc.”>. Age is not al-
ways directly related to tooth loss and
is most likely the result of periodon-
titis, caries, poor general health, and
socioeconomic factors®. However,
the number of elderlywith anodontia
in different countries is quite high (6-
78%), and this has a negative impact
on the quality of life related to oral
health (OHRQoL)". According to the
WHO, anodontia is a severe physical
disability that causes several clinical,
functional, and psychological difficul-
ties. In this study, partial anodontia
was recorded in all patients missing
more than one tooth. Studies in some
Western European countries show
a higher number of remaining teeth
than data obtained from our geriatric
respondents (37.5% partial and 62.5%
total edentulousness). A study con-
ducted in Germany gives data on an
average of 14 remaining teeth in sub-
jects from the age group 60-65, and
only 3 remaining teeth on average in
the group 75-79 vears!®. A study con-
ducted in Sweden after the continu-
ous implementation of measures to
improve oral health showed a reduc-

tion in the rate of toothlessness from
14% in 1973, to 8% in 1993 and only 1%
in 2003"™. This confirms that the atti-
tude towards age and the number of
remaining teeth have changed, and
today it is known that regular main-
tenance of oral hygiene, proper diet,
and visit to the dentist give positive
results in preserving natural teeth.
Prosthetic constructions (total and
partial dentures) successfully restore
mastication, phonetics, and aesthetic
function, but also contribute a lot to
the improvement of social life. Prop-
er chewing function is of great im-
portance because it also affects the
effect of digestion. During aging, the
secretion of gastric juice decreases,
and proper preparation of the bolus
is especially important, because the
masticatory efficiency of dentures is
16-50% compared to chewing with
natural teeth?.

Health-related qualityoflife(HRQoL)
and oral health-related quality of
life represent the condition of the
teeth and mouth and general health
of patients, and their assessment
is performed using several indices.
The GOHAI General Oral Health As-
sessment Index measures people’s
perceptions of the social impact of
oral disorders on their general well-
being?.. The index specializes in the
evaluation of oral functional prob-
lems in elderly patients and the ef-
fects of dental treatment?. It con-
sists of 12 questions related to the
ability to do social activities and
lack of pain and infection. If the pa-
tient does not answer more than 3
questions, his data are invalid and
are not used for statistical analysis.
The total points are 0-60, and the
validity of the index was checked in
a study conducted on a sample of
1775 patients, which showed great
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reliability and accuracy?. The to-
tal Cronbach’s Alpha = 0.65 in our
study was high and indicated a very
strong internal consistency between
responces to 9 questions regarding
functional limitations of patients.
The total score that refers to the
quality of life and oral health of the
respondents varied in the interval
15.48 + 5.19 (22.84 with all values
included) the minimum value was
6 and the maximum 32. GOHAI-12
score in this study was very low val-
ue, less than 50, and indicated that
respondents from group 1 were with
poor oral health and according to
the results of the self-assessment,
there was a weak to moderate per-
ception of oral health.

Conclusion

Evaluating problems in geriatric den-
tistry alone is certainly not always
enough. It is necessary to find appro-
priate solutions to the problems that
exist today not only in terms of den-
tal practice but also in terms of edu-
cation and social care. As the popu-
lation ages and part of it become
institutionalized, the incidence of
caries and periodontal disease will
increase, with an increase in the de-
gree of partial or total anodontia.
An integrated approach is needed
to achieve a critical positive level of
general and oral health, especially
for patients placed in homes and in-
stitutions for their care. Coordinat-
ed medical care is as vital as support
from different dental specialties. An
adequate number of professionally
trained medical personnel and ad-
equate education of the dental staff
is of great importance.
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MPEINEQ HA JIMTEPATYPA

Abstract

The main characteristics of children are phenomena of growth and development. Child
development could be defined as a complex unfolding of a series of skills and adaptations, with
very predictable stages, that occur in multiple dimensions at approximately the same time and in
approximately the same order.There are several types of developmental delays in children. These
delays can affect child’s physical, cognitive, communication, social, emotional, or behavioural
skills. Developmental delays are common in childhood, occurring in 10%-15% of preschool children
in different forms. Global developmental delays are less common, occurring in 1%-3% of preschool
children. The article gives some practice parameters for identification and management of child
development based on the newest published articles included in the PubMed database.
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NsBagok
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Introduction

Being a long-term paediatrician and
psychologist, as well as an educator, I
feel an obligation to give some sugges-
tions about issues related to the pub-
lic health. In this context I think that
the developmental delay is not enough
evaluated in the curricula of medical
studies in our country and this article
is devoted to this issue.

The main characteristics of children
are phenomena of growth and devel-
opment, processes that permit to rich
maturity and functioning of the whole
organism. Child development stages
are theoretical milestones, some of
which are asserted in nativist theories.
As a reminder, nativist theorists are
based on the hypothesis from Noam
Chomsky and argue that children are
born with an innate ability to organize
laws of language, which enables them
to easily learn a native language. They
believe that children have language-
specific abilities that assist them in
mastering a language. Opposite to this,
constructivism is based on a theory of
learning in which the learners (chil-
dren) construct the language through
experiencing things and reflecting on
those experiences. Cognitive construc-
tivism was developed by Piaget, a well-
known developmental psychologist.

However, development is quite differ-
ent than growth. Growth only refers to
the child getting bigger in size (changes
in quantity). When we talk about nor-
mal development, we are talking about
changes in quality, i.e., developing
skills like: gross motor, fine motor, lan-
guage, cognitive and social skills. Still,
children reach developmental mile-
stones at their own pace, and some
move faster than others. It is known
that two siblings in the same family,
even tweens, may reach milestones at
different rates.

Developmental delays are common
in childhood, occurring in 10%-15% of

preschool children in different forms.
Global developmental delays are less
common, occurring in 1%-3% of pre-
school children. In this way, develop-
mental delay is really the problem of
the public health'?3.

The main obligation of the paediatri-
cians is to assess the development of
every child and to alarm even minimal
deviation of the norm. Minor, tempo-
rary delays are usually no cause for
high concern, but an ongoing delay or
multiple delays in reaching milestones
can be a sign for different problems
later in life.

For the purpose of this article a sys-
tematic search was conducted using
PubMed and retrieving published ar-
ticles in the last two decades. In ad-
dition, a bibliography of 160 articles
available at the American Academy of
Neurology Web site (http://www.aan.
com/) were identified and reviewed for
preparation of parameters discussed
in this article. The following key words
were used: developmental delay, chil-
dren, screening. Important results ob-
tained from this review are presented
in this article.

Epidemiology

Globally, approximately 53 million chil-
dren are supposed to have identifiable
developmental problems delay. Since
95% of the population resides in low
and middle-income countries, there
is an increased risk of developmental
delays and disorders. Although the ex-
act prevalence of developmental delay
is unknown, according to the World
Health Organization (WHO), 10% of
the population in each country has a
disability of one or another kind. In the
United States, roughly 15% of children
have been reported to have at least one
developmental problem. In England,
the prevalence of intellectual delay
in children under the age of five and
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adults is 2.7% and 2.17%, respectively.
The incidence rate for general develop-
mental delay is 1% to 3% in school-age
children or younger. Autism prevalence
is approximately 2.5%. These numbers
change each year, but unfortunately,
they are increasing®°.

The prevalence of delay in develop-
ment involving respective domains
among children is based on data re-
ported in children getting services by
USPSTF (United States Preventive Ser-
vices Taskforce). For the United States,
they are as follows: cognitive (1% to
1.5%); learning disability (8%); speech
and language (2% to 19%) and any delay
(15%)e.

According to Drakenstein Child Health
Study (DCHS) conducted in Western
Cape, South Africa, the risk of low de-
velopmental performance in the high-
risk environment was higher among

boys. Likewise, several other studies
have also reported a slightly increased
incidence in males, possibly due to ge-
netic variability on the X-chromosome’.

There are several types of developmen-
tal delays in children. These delays can
affect child’s physical, cognitive, com-
munication, social, emotional, or be-
havioural skills. Often, developmental
delays affect more than one area of a
child’s development. When a child has
delays in many or all of these areas, it
is called global developmental delay.

Aetiology

Some developmental delays have an
identifiable cause. However, for many
children, the cause of the delay, or mul-
tiple delays, is not clear. Boxes 1 and 2
show common aetiologies for delay, as
well as test needed for the evaluation.

Box 1. Common aetiologies of developmental delay:?®

Prenatal

* Genetic disorders: Down syndrome, fragile X syndrome,

chromosomal microdeletion or duplication
» Cerebral dysgenesis: microcephaly, absent corpus callosum,
hydrocephalus, neuronal migration disorder

» Vascular: occlusion, haemorrhage

» Drugs: cytotoxic, anti-epileptic
» Toxins: alcohol, smoking

» Early maternal infections: rubella, cytomegalovirus,

toxoplasmosis

» Late maternal infection: varicella, malaria, HIV

Perinatal

* Prematurity, intrauterine growth retardation, intraventricular

haemorrhage, periventricular leucomalacia
» Perinatal asphyxia: hypoxic-ischaemic encephalopathy
» Metabolic: symptomatic hypoglycaemia, bilirubin-induced

neurological dysfunction
Postnatal

* Infections: meningitis, encephalitis

» Metabolic: hypernatraemia, hyponatraemia, hypoglycaemia,

dehydration

» Anoxia: suffocation, near-drowning, seizure
*» Trauma: head injury, either accidental or non-accidental

* Vascular: stroke
Others

» Sacial: severe understimulation, maltreatment,
malnutrition (deficiency of iron, folate and vitamin D)

* Maternal mental health disorder
» Unknown

Box 1: Common causes for developmental delay
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Box 2. Additional tests for children referred to a Child

Development Unit:
Genetic evaluation
+ Child appears syndromic

« Clinical findings suggestive of any genetic condition
+ Family history of developmental delay/intellectual disability

Creatine phosphokinase test

« Gross motor delay, especially in boys
Screening for inborn errors of metabolism
» Unexplained global developmental delay and a history of

regression

TORCH (toxoplasmosis, rubella cytomegalovirus, herpes

simplex and HIV) screen
+ Macrocephaly/microcephaly
Neuroimaging

* Focal neurological deficits/abnormal neurological findings

Electroencephalography

» History suggestive of seizures/regression

Box 2: Needed evaluations for global developmental delay

Routine screening for inborn errors
of metabolism in children with glob-
al developmental delay has a yield
of about 1% that can increase up to
5%, in particular situations such as
relatively homogeneous and isolated
populations. When stepwise screen-
ing is performed, the yield may in-
crease to about 14%. In our country,
unfortunately due to financial deficit
and disorganization, screening pro-
grams are not regularly performed
in all obstetric settings®.

Forms of delay

Having in mind all written before,
child development could be defined
as “a complex unfolding a series of
skills and adaptations, with very pre-
dictable stages, that occur in multi-
ple dimensions at approximately the
same time and in approximately the
same order.” To assess whether an
infant or a child is developing at a
healthy and normal pace, paediatri-
cians and child development experts
consider four domains (or aspects) of
development:

+ Motor skills, including large (or
gross) motor skills, such as roll-

ing over, crawling and learning
to walk and run, and fine motor
skills, such as the ability to pick
up and eat small pieces of food or
hold a pencil and draw or write.

+ Sensory skills, including how a
child uses the senses (taste, smell,
touch, sound and sight) to learn
about the environment.

+ Social skills, including how an in-
fant interacts with parents and
caregivers, and then with others,
including siblings, extended fam-
ily and strangers.

+ Cognitive skills, including how
child’s attention, memory, think-
ing and learning skills develop
and grow.

A significant delay is defined as
a performance two standard de-
viations or more below the mean
on age-appropriate, standardized
norm-referenced testing. The term
global developmental delay is usu-
ally reserved for vounger children
(i.e., typically less than 5 years of
age), whereas the term mental re-
tardation is usually applied to older
children when IQ testing is more
valid and reliable.
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Cognitive delays may affect child’s
intellectual functioning, interfering
with awareness and causing learn-
ing difficulties that often become
apparent after a child begins school.
Children with cognitive delays may
also have difficulty communicating
and playing with others.

Shaken baby syndrome, seizure
disorders, and chromosomal disor-
ders that affect intellectual devel-
opment, such as Down syndrome,
may increase the risk of a cognitive
delay. This type of delay may occur
also in children who have experi-
enced a brain injury due to an infec-
tion, such as meningitis, which can
cause swelling in the brain known
as encephalitis. In most cases, how-
ever, it is not possible to identify a
clear reason for this type of delay.

Motor skills’ delay interfere with
a child’s ability to coordinate large
muscle groups, such as those in the
arms and legs, and smaller muscles,
such as those in the hands. Infants
with gross motor delays may have
difficulty rolling over or crawling;
older children with this type of de-
lay may seem clumsy or have trouble
walking up and down stairs. Those
with fine motor delays may have dif-
ficulty holding onto small objects,
such as toys, or doing tasks such as
tying shoes or brushing teeth. Some
motor delays result from genetic
conditions, such as achondropla-
sia, which causes shortening of the
limbs, and conditions that affect
the muscles, such as cerebral palsy
or muscular dystrophy. They may
also be caused by structural prob-
lems, such as a discrepancy in limb
length.

Social, Emotional, and Behavioural
Delays are mainly related with neu-
robehavioral disorders such as au-
tism spectrum disorder and atten-
tion deficit hyperactivity disorder.
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Due to differences in brain develop-
ment, they may process information
or react to their environment differ-
ently than children of the same age.
These delays can have an impact on
a child’s ability to learn, communi-
cate, and interact with others.

Some speech delays are receptive
language disorders, in which a child
has difficulty understanding words
or concepts. Children with this type
of speech delay may have trouble
identifying colours, body parts, or
shapes. Others are expressive lan-
guage disorders, in which a child
has a reduced vocabulary of words
and complex sentences for his or
her age. A child with this type of
speech delay may be slow to babble,
talk, and create sentences. Often, a
child with a speech delay has a com-
bination of receptive and expressive
delays.

Children may have speech delays
due to physiological causes, such as
brain damage, genetic syndromes,
or hearing loss. Other speech delays
are caused by environmental fac-
tors, such as a lack of stimulation.
In many instances, however, the
cause of a child’s speech delay is un-
known.

The evaluation of the developmen-
tal delay is based on one-on-one di-
agnostic play sessions and evidence-
based measurement tools such as
the Bayley Scales of Infant and Tod-
dler Development and the Mullen
Scales of Early Learning.

Delay in development is generally
determined when a child does not
attain developmental milestones as
compared to peers from the same
population. Statistical terms are
often used to classify the degree of
delay into mild (functional age (FA)
<33% below chronological age (CA),
moderate (FA 34% to 66% of CA),
and severe (FA <66% of CA). “De-



velopmental delay” is a general de-
scriptor of a broad phenotype that
must then be specified by carefully
determining one or more elements
linked to the area of disrupted de-
velopment.

Most developmental disabilities oc-
cur before a child is born, but some,
as mentioned before, can occur af-
ter birth due to infection, injury,
or other factors. In this context the
first step in the evaluation of devel-
opmental delay is metabolic screen-
ing as well as cytogenetic studies.

In the group of innate causes for
global developmental delay, in ad-
dition to Down syndrome, Rett syn-
drome is believed to be the most
common cause of developmental
delay in females. Seizures, autistic-
like behavior, ataxia, intermittent
hyperventilation, and stereotypic
hand movements occur in most pa-
tients with Rett syndrome mainly
after the age of 18 months together
with microcephalia. Rett syndrome
is believed to be one of the leading
causes of global developmental de-
lay/mental retardation in females
and is caused by mutations in the X-
linked gene encoding methyl-CpG-
binding protein 2 (MECP2). About
80% of patients with Rett syndrome
have MECP2 mutations. The preva-
lence of Rett syndrome in the gener-
al population is approximately 1 to
3 individuals per 10,000 live births.

The accumulated data suggest that
cytogenetic studies will be abnor-
mal in 3.7% of children with global
developmental delay, a yield that is
likely to increase in the future as
new techniques are employed. In
mixed populations (both males and
females), a yield of between 0.3% and
5.3% (average vield of 2.6%) has been
demonstrated for fragile X testing.
The higher range of this yield exists
for testing amongst males. Thereis a

suggestion that clinical preselection
for the fragile X syndrome amongst
males may improve diagnostic test-
ing beyond routine screening.

Having in mind the mentioned
facts, the main recommendation
is to conduct a routine metabolic
screening for inborn errors of me-
tabolism together with some cyto-
genetic testing of child with devel-
opmental delay even in the absence
of dysmorphic features or clinical
features suggestive of a specific
syndrome. In children with unex-
plained moderate or severe devel-
opmental delay, additional testing
using newer molecular techniques
(e.g., FISH, microsatellite markers)
to assess for subtelomeric chromo-
somal rearrangements (6.6%) may
be considered.

What is the role of lead and thyroid
screening in children with global
developmental delay?

Lead is the most common environ-
mental neurotoxin. Studies over
several decades have shown a rela-
tion between marked elevations in
serum lead levels, clinical symptoms
and cognitive deficits (but not de-
finitively mental retardation). Our
team (paediatricians together with
public health professionals) evalu-
ated children in the Veles region.
Our assessment confirmed a nega-
tive correlation between blood lead
level and IQ in a sample of school
children from Veles region where
the lead factory was active (Fig.1)9.
Additionally, some other direct
negative effects from lead poison-
ing were proven. The pressure of
scientists and public health profes-
sionals was so hard ending with the
closure of the lead factory in Veles.
Still, some consequences from lead
toxicity are present.
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Scattemlot: blood lead level (na/dl) vs. I1Q (Casewise MD deletion)
IQ=11063-.5694 * blood lead level (
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Figure 1: Correlation of blood lead level and 1Q

Unrecognized congenital hypothy-
roidism is a potentially treatable
cause of later developmental delay.
Delay in diagnosis and treatment
beyond the newborn period and ear-
ly infancy has been clearly linked to
later often substantial, neurodevel-
opmental sequelae. Implementation
of newborn screening programs has
been extremely successful in elimi-
nating such sequelae.

What is the diagnostic vield of EEG in
children with global developmental
delay?

An EEG can be obtained when a child
with global developmental delay has
a history or examination features
suggesting the presence of epilep-
sy or a specific epileptic syndrome.
Data are insufficient to permit mak-
ing a recommendation regarding the
role of EEG in a child with global de-
velopmental delay in whom there is
no clinical evidence of epilepsy.

What is the diagnostic vield of neu-
roimaging in children with global
developmental delay?

Available data from some studies
show that CT contributes to the eti-
ologic diagnosis of global develop-
mental delay in approximately 30%
of children, with the yield increas-
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ing if physical examination findings
are present. MRI is more sensitive
than CT, with abnormalities found
in 48.6% to 65.5% of children with
global delay with the chance of de-
tecting an abnormality increasing if
physical abnormalities, particularly
cerebral palsy, are present.

In this context, the presence of
physical findings (e.g., microceph-
aly, focal motor findings) increases
the vield of making a specific neu-
roimaging diagnosis, and physicians
are advised to consider obtaining a
scan in this population. If available,
MRI should be obtained in prefer-
ence to CT scanning when a clinical
decision has been made that neuro-
imaging is indicated.

Are vision and hearing disorders
common in children with global
developmental delay?

Several studies have shown that
children with global developmen-
tal delay are at risk to have primary
sensory impairments of vision and
hearing. Estimates of vision impair-
ment or other visual disorders range
from 13% up to 50% whereas signifi-
cant audiological impairments oc-
cur in about 18% of children based
on data in one series of patients'.



However, it is recommended that
children with global developmen-
tal delay undergo appropriate vi-
sion and audiometric assessment
at the time of their diagnosis. Vi-
sion assessment can include vision
screening and a full ophthalmologic
examination (visual acuity, extra-
oculo-movements, fundoscopic). Au-
diometric assessment can include
behavioral audiometry or brain-
stem auditory evoked response test-
ing when feasible.

Treatments for developmental de-
lays vary according to the specific
delay. Some treatments include
physical therapy for help in motor
skill delays, and behavioural and
educational therapy for help with
ASD and other delays. A new report
shows that a severe developmental
brain disorder due to fragile X syn-
drome might be treated with drugs
that inhibit a neurotransmitter re-
ceptor called mGluR5. The idea,
that mGluR5 stimulates excessive
protein synthesis in fragile X neu-
rons disrupting their functions, be-
came well validated by experiments
in the lab of David et al.11 and some
others worldwide, using several ani-
mal models of the disease. In the
future some other new approach in
the treatment of developmental de-
lay might appear.

Issues related to quality of life and
social support of families who have
children with developmental de-
lay need also further studies. They
should include the benefits that
medical testing confers by reduc-
ing parental concerns related to
determining a specific etiology and
by providing important information
regarding prognosis, genetic coun-
seling, alleviation of parental anxi-
ety, and planning future education-
al and treatment needs.

Conclusion

There are different forms and causes
for developmental delay. The inci-
dence of development delay globally
is about 1-10% in the school period.
The regular neonatal screening and
cytogenetic studies are needed for
early and exact diagnosis. The ear-
lier diagnosis gives better prognosis
based on specific therapeutic ap-
proach. In order to help these chil-
dren some different therapeutic
methods are available. For early di-
agnosis and prevention massive neo-
natal screening are needed.

This paper has presented an over-
view of the common etiological fac-
tor as well as of some parameters in
diagnostic approach. Further stud-
ies in this field are important and
needed.
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MPETNEL HA JIMTEPATYPA

Abstract

Children with developmetal language disorder have impaired developmental pattern of language
structure. Literature data speak in favor of delay and/or difficulties in development of phonological,
lexical, morphological and syntactic structure, but the nature of developmental language disorder
(DLD) has still not been elucidated. The aim of this paper was to present and analyze data about
phonological awareness in children with DLD based on a systematic literature review. Also, we
wanted to point out some methods of assessment and stimuli/encouragement in development
of phonological abilities. The research presented in the analyzed literature have shown that
current knowledge regarding phonological awareness in children with DLD is mainly obtained
from comparative stuides of children with developmental language disorder and children with
normal language development. A large number of results has revealed that different components
of phonological awareness in children with DLD are less developed compared to their peers with
typical development. Studies have also presented current assessment techniques and importance
of phonological awareness preventive stimulation progams, which are an important indicator/
parameter for the development of reading and writing as well as for onset of impairments in
learning these skills.

®OHOJOLLKA CBECHOCT KAJ IELIA CO
PA3BOJHO JASUYHO HAPYLIYBAKE

Mune Bykosuk!, Mupa JoBaHoBcka?, J1aHa Jepkuk Pajuk?
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2 J3Y 3ae0g 3a pexabunutiayuja Ha criyx, 208op u énac — Ckolje
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Meuarapcku mpaBa: “2022 HMwie ByKoBuK,
Mupa JoBanoBcka, JlaHa Jepkuk Pajuk. Oaa
CTaTMja e co OTBOPEH MpucTar AUCTpuOynpaHa
T10/] YCJIOBUTE Ha HEJIOKa/IM3MPaHa JIMLeHIA, Koja
OBO3MOXKYBa HeorpaHuyeHa yrorpeda, JAUCTpH-
OyLmja 1 penpojyKiuja Ha 6110 KOj MeJtyM, JIo-
KOJIKY Ce LUTUPAAT OpUrHHAIHKOT(Te) aBTop(M) 1
M3BOPOT.

KoHKypeHTCKHM MHTepecH: ABTOPOT M3jaByBa
JleKa HeMa KOHKYDEeHTCKU MHTepecH.

WsBamok

[leriata co pasBojHO ja3MUHO HApYIIyBalbe MMAAT M3MeHeT oOpasel] HA Pa3BOjOT HA ja3MuHATa
crpykrypa. Tlofatoture off UTEpaTypaTa CBejouaT BO MPUJIOT Ha JIOI[HEHe U/Win abHOPMATHO-
CTM BO Pa3BojoT Ha (DOHOJOIIKATA, NeKCHUKaTa, MOPOIONKATA U CHHTAKCUUKATa CTPYKTYPa, BO
IpUpoZiaTa Ha PasBOJHOTO jasmuHo HapymyBame (PJH) ceyuite e HernosHata. Llen Ha 0Boj Tpyz e
BP3 OCHOBA Ha Mperjie]] Ha JuTepaTypa, Ha CUCTeMaTCKU HauMH Jia ce MPUKaKaT M aHalu3upaar
oaToLIN 3a (hOHOJOMIKATA CBECHOCT Kaj fieriata co PJH. McTo Taka cakaBme Jja HCTAKHEME HEKOU
MeTOJIM Ha MPOIeHKa U MOTTHKHYBAbE Ha Pa3BojoT Ha (OHOMONKUTE criocoOHOCTH. PesynraTute
O]l aHA/IM3aTa Ha TOJATOLM Off JIUTepaTypaTa MOKAKYBAaT Jleka COBPEMEHUTe Co3HaHKja 3a (ho-
HOJIOLIKATA CBECHOCT Kaj Jetjata co PJH BornaBHO MoTekHyBaaT o7l KOMIapaTMBHUTE CTYLUM Ha
TIOCTUTHYBAkbA Ha JlelaTa co Pa3BOjHOja3MUHO HAPYIIYBakbe U [iella co TUMueH pasBoj. [loroneMuotr
0poj pe3ynTaTH MOKaKyBaar fieKa pa3TuyHuTe KOMIOHEHTH Ha (OHOONIKa CBECHOCT Kaj JierlaTa co
PJH ce pa3Buenu Bo moMajia MepKa BO criopeziba co HUBHUTE BPCHUIIM CO TUIMYEH pasBoj. Mcto
TaKa, NPUKAKAHU Ce aKTyeHUTe TeXHUKHM Ha TTPOLIEHKA M UCTAKHATO € 3HAUEHETO Ha ITPeBeHTHB-
HUTE POrPaMH 3a MIOTTUKHYBathe Ha Pa3BOjoT Ha (OHOMONIKATA CBECHOCT, KOja TPETCTABYBA BAXKEH
T10Ka3aTell Ha Pa3BOjOT Ha UNTae 1 [UIIYBabe 1 [T0KaBa Ha PEUKHU Ba YUCHETO Ha OBUE BELITUHU.

135




Introduction

Phonological awareness is the con-
sious awareness of the phonological
structure of words in one’s language
which along with phonological rep-
resentation presents a unique con-
struct.! The concept of phonological
representation is an abstract one and
in a broader sense it means storage of
phonological information in the long-
term memory.? There is considerable
debates in the scientific literature
about distinctive features of phono-
logical processes. Regarding phono-
logical abilities, no clear distinction
exists in determination and usage of
the terms phonemic and phonologi-
cal awareness and very often they
are used as synonyms in the litera-
ture. Phonemic awareness means
segmenting words into phonemes
and blending phonemes into words,
and it is a part of the concept of pho-
nological awareness. Phonological
awareness is a wider construct than
phonemic awareness.>* It is the abil-
ity to analyze and synthesize syllables
and words, i.e., longer language units
than phonemes, but also manipula-
tion with phonological elements of
the words. In other words, phono-
logical awareness is defined as the
ability of a child to recognize words
as parts of a sentence, to recognize
and reproduct words that rhyme, and
to recognize syllables in a word.> It is
considered that phonological aware-
ness is established when a child de-
velops the ability to identify and
reproduce words that rhyme, to iden-
tify sounds in the words and to seg-
ment a word into sounds.® Its devel-
opment and the development of the
other components of phonological
awareness are thought to be very im-
portant for children before they start
going to school. However, phonologi-

136

cal awareness is a narrower constuct
than meta-linguistic awareness.3*
Phonological skills include usage of
phonological representations along
with consciousness and metacogni-
tive skills byfast and serial identifi-
cation and working and short-term
memory.’

Until recently, developmental lan-
guage disorder (DLD) has been re-
ferred to as specific language im-
pairment (SLI) while in the past this
type of impairment was called devel-
opmental dysphasia. It is defined as
a developmental language disorder
found in children without intelectual
disabilites, visible cerebral pathology,
sensory and serious motor disorders.?
Diagnosis is established in children
who present with at least a 12-month
expressive language delay, a 6-month
receptive language delay and in situa-
tions when there is a 12-month differ-
ence between mental and language
maturity. In addition, in children
with DLD the intellegence coefficient
is above 85, which means it ranges
from average to above the average in-
tellectual abilities.?

Children with developmental lan-
guage disorderexhibit altered de-
velopmental patterns of particular
linguistic categories, that is, dishar-
monious language development. In
fact, there is a significant delay and
abrnormalities in the development of
certain elements of language struc-
ture. Children manifest lexical defi-
cts by expressing themselves with
shorter words; they haverestricted
vocabulary and evident difficulties in
using pollysylabic words. Grammar
deficitsare manifested at the level of
morphology and syntax. Phonological
disorders are manifested by making
reversal, inversion and metathesis



of phonemes in the words, and very
ofter a larger number of sounds are
either spoken or used.!°

The aim of this study was to make
a literature review and analyses of
empirical data about phonological
awareness in children with develop-
mental language disorder (DLI). Also,
current techniques for assessment
of phonological awareness as well as
methods of stimulation the develop-
ment of phonological awareness in
these children have been presented.

Material and methods

A systematic literature search was
made by using the following databas-
es: Google Scholar, KoBSON, Cross
Reference and PubMed. The following
keywords were used: developmental
language disorder, specific language
disorder, phonological disorder, phono-
logical deficits in children with specific
language disorder, assessment of pho-
nological abilities.

Phonological awareness in
children with DLI

In order to better understand the
phenomenon of DLI, different as-
sumptions were formulated so as to
describe syntactic, phonological, se-
mantic and speech disorders. Litera-
ture review has shown that nowadays
there has been considerable debate
about the most appropriate theoreti-
cal approach regarding the nature
of developmental language disorder.
As a result, several hypotheses were
formulated. Some of them speak in
favor of the existence of various defi-
cits such as deficit in the specialized
module for learning a language, dis-
orders in auditory perception, memo-

ry deficit and disorders in the domain
of information processing.!?

Studies that investigated phonologi-
cal awareness in children with dis-
orders in the language development
showed that these children per-
formed significantly weaker results
in different types of tasks of phono-
logical awareness than children with
typical language development (TLD).
For example, in the study conducted
by Milosevic and Vukovic (2018) sta-
tistically significant differences were
observed in identification and pro-
duction of rhyme between children
with DLD and children with TLD."
Having in mind that the ability of
finding words that rhyme is one of
the earliest components of phono-
logical awareness which is developed
in children, the authors made a com-
parative analysis where they com-
pared children with DLD with their
peers with TLD. They found out that
children with DLD had weaker per-
formance than their peers with TLD.
The authors concluded that the abil-
ity of identifying and production of
rhyme is an important indicator of
the phonological development, but
also an important component of pre-
reading skills.”

Certain emprical data show that
children with DLD in preschool
period have no developed abil-
ity of more complex phonological
word processing. Therefore, chil-
dren achieve better results in sim-
pler tasks relying solely on their
working memory (synthesis and
segmentation at the level of pho-
nemes and syllables) and weaker
performance in more complex
tasks (deletingphonemes, substitu-
tion of phonemes, production of
rhyming words).!
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Colic (2015) confirmed that preschool
children with DLD diagnosis showed
statistically significantly worse re-
sults on complex elements of phono-
logical awareness (rhyming, deleting
phonemes, substitution of phonemes,
segmentation, synthesisof phonemes,
syllables and words) when compared
to children with TLD. However, the
author emphasized that children
with DLD successfully accomplished
tasks that required simpler aspects of
phonological processing (analysis and
synthesis of words in/to syllables and
words) probably owing to the devel-
oped phonological memory, although
they showed poorer results compared
to children with TLD.?

In a study by Australian authors, a
more detailed comparative analy-
sis was made between phonological
awareness in children with DLD and
children with TLD. Children with DLD
were compared to their peers with
TLD matched for age (one subgroup)
and matched for receptive language
skills (the other subgroup). The au-
thors noticed that children with DLD
were more successful in the tasks of
naming speed than younger children
matched for linquistic skills, but still
less successful than their peers with
TLD. As for the tasks of phonologi-
cal short-term memory and working
memory, as well as the tasks of pho-
nological representation, children
with DLD had weaker performance
than both subgroups of typicially-de-
veloping children.”

Farquharson et al. (2014) in their
study demonstrated that children
with DLD had the same pattern of
phonological processing as the chil-
dren without language impairment
regarding tasks of repeating and de-
leting sounds in the words and non-

138

words, although children with DLD
performed less wellthan children
with TLD. Children with DLD were
very successful in the task of phono-
logically similar words and in cases
when the initial and final two sounds
were different. The authors conclud-
ed that the difference between typi-
cally-developing children regarding
language skills and children with DLI
were of quantitative rather than of
qualitative character.!®

In the literature, phonological and
lexical influences on phonological
awareness are explained by two theo-
ries. According to the first theory, in
which frameworks the hypothesis
of phonological deficit was formu-
lated, children with poor phonologi-
cal skills have difficulties in storing
and processing sounds in words. The
other theory is based on the lexical
restructuring model and is focused
on the role of phonemic features that
enable children to discern similar
words from one another. It is sup-
posed that as the vocabulary grows
an increased phonemic processing is
required.’®

Literature data show that some cog-
nitive processes influence on per-
forming language tasks in children
with DLD. Some researchers think
that the primary deficit in DLD is in
the memory (sensory, short-term,
working and long-term memory),
which might explain the weaker per-
formance in phonological awareness
of children with this impairment. It is
almost certain that all three memory
systems are necessary for phonologi-
cal processing of words. Sensory or
perceptual memory stores informa-
tion obtained through the senses, in
this case auditory, from half a second
to several seconds, whereby this piece



of information is not transformed
and processed. Having in mind these
assumptions, some authors believe
that children with DLD probably have
the same achievements in the task of
identifying the initial sound in a word
as children with TLD since this task
does not depend on memory func-
tion."> More complex tasks of phono-
logical awareness, such as eliminat-
ing the initial phoneme in a word,
require a good sensory short-term
and long-term memory and, hence,
children with DLD perform less well
in these tasks than children with TLD
due to phonological memory deficit.

In spite of the large number of stud-
ies conducted on phonological mem-
ory, lexical approach and phonologi-
cal awareness in children with DLD,
there is a lack of comparative studies
of these skills in order to determine
which one is the most developed and
which one isaffected.Such findings
might contribute in creating targeted
intervention plans, but also in reduc-
ing the negative impact on the devel-
opment of reading in children with
DLD due to deficit of the mentioned
skills.

Numerous studies have empha-
sized the correlation of phonological
awareness with subsequent literacy
difficulties in children. One of them
is the longitudinal study of Zourou et
al. (2010) presenting interesting re-
sults.18 The authors found improved
phonological awareness in their ex-
aminees after certain time interval.
However, the fragile nature of pho-
nological awareness was also shown
as well as the fact that children with
DLD failed to cope with the acquire-
dreading and spelling skills that re-
quire a high level to manipulate pho-
nemes.'8

Research conducted in Serbia has
revealed a high correlation be-
tween phonological ability expressed
through phonological awareness and
syntactical awareness with initial
reading.”” A recent study conducted
in the Serbian-speaking area has also
shown that children with difficul-
ties in reading have weaker phono-
logical awareness than children with
typical-reading development.?° Other
studies have also indicated the risk
of impairment in literacy acquisition
due to limited phonological aware-
ness.? It is considered that children
with reading problems have weaker
phonological awareness compared
to children with normal reading de-
velopment. In spite of the fact that
phonological awareness is not fully
developed before mastering reading
and writing, there is still no precise
answer to the question to what level
phonological awareness in children
is developed before they master these
skills.?? The development of reading
skills, as we all know, requires much
more activity than only encoding
(transformation of sounds into let-
ters) and decoding (transformation of
letters into sounds).

The study of Ramus et al. (2013) ex-
amined the phonological abilities in
children with DLD and children with
dyslexia by using a broad battery of
tests. It was found out that children
with DLD did not necessarily have
phonological deficit or reading diffi-
culties, and that the nature of pho-
nological disorder was different in
these two groups of children. In oth-
er words, the authors of this study
suggest that DLD and developmental
dyslexia do not necessarily appear as
comorbidities, i.e., they can appear
independently of each other. Chil-
dren with DLD show impairments
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in both phonological representa-
tions and phonological skills at the
same degree, whereas children with
dyslexia show significant disorders
in phonological skills.?®> Also, the au-
thors think that deficits in phonologi-
cal representation are rather a result
of involving cognitive skills that are
associated with phonological repre-
sentationthan of the representation
themselves. This means thatthere is
a relationship between impairments
in phonological representationswith
deficits in focusing attention, short-
term and long-term memory, meta-
cognitive skills, understanding in-
structions, etc.?

Assessment of phonological
awareness

Some of the tasks that assess pho-
nemic and phonological awareness
are extracting the initial sound in a
word, extracting the final sound in
a word, finding a word in a group of
words that differs from the others
by the initial or final phonemes, seg-
mentation of one word into constitu-
ent phonemes and syllables, blending
phonemes into syllables and words.**
Tasks for assessment of phonologi-
cal awareness include finding rhym-
ing words, i.e., identifying rhyming
pairs of words in a group of words or
providing a rhymewith a given word.
The analysis of these tasks suggests
no clear boundary between those
that measure or assess phonemic
awareness from those that assess
phonological awareness. In the Eng-
lish speaking countries, phonologi-
cal awareness in children is assessed
by Phonological Awareness Test-2 -
PAT-2 (from 5 to 9.11 years), Suther-
land Phonological Awareness Test —
Revised SPAT-R, Comprehensive Test
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of Phonological Processes - CTOPP
and Pre-Literacy Skills Screening -
PLSS.»2 Also, screening tests have
been developed such as Phonological
Awareness Screening Test - PAST.®

One of the operational models or
tests of phonological awareness de-
veloped in the Serbian speaking area
and is widely used is the FONT test.
It consists of seven subscales: blend-
ing syllables, identifying the final syl-
lable, recognizing rhyme, phoneme
segmentation, identifying the final
phoneme, phoneme substitution and
phoneme elimination/deletion. Hav-
ing in mind that the validation of
the test is still an ongoing process,
the authors have suggested frame-
work norms for children aged five to
nine year.4 However, when they ap-
plied this test in children with TLD,
it was not possible to make a general
division into less and more demand-
ing tasks with which phonological
awareness was examined in children
with speech and language disorders.
It was assumed that the majority of
tests would be more difficult to be
performed by children with language
disorders regardless of their age.>®

One of the instruments that is used in
phonological awareness in children is
the Emerging Literacy & Language As-
sessment - ELLA.31 ELLA is an Ameri-
can test translated and adjusted for
the research needs in the Serbian
language and where three important
features (length of words, frequency
of words, combination of vowels and
consonants in words) have been tak-
en care in order to find adequate sub-
stitutions for the original text that
would match the Serbian language. It
consists of three parts, each of which
contains several scales. The first part
refers to examination of phonological



awareness, the second examines de-
coding and the third is intended for
examination of memory."”

One valuable method for testing
naming speed in children with DLD is
PredCiP test aimed at a more detailed
inspection of phonological skills in
children with DLD.32 PredCiP is a test
for evaluation of pre-skills of reading
and writing, i.e., a screening test for
assessment of children’s linguistic
readiness to master initial academic
skills. This test contains tasks for as-
sessment of phonology, phonological
memory, pragmatics and visual per-
ception.’

Stimuli/encouragement for the de-
velopment of phonological ability

It is generally accepted that phono-
logical awareness and naming speed
are good predictors of reading and
writing in children with normal de-
velopment of speech and language
skills. Naming speed is important for
the development of fluent reading
(holistic word recognition) and for
reading comprehension and is associ-
ated with reading speed. Good skills
in naming speed are a good predictor
of later recognition of graphemes.
Results obtained in studies discuss-
ing naming speed show that children
with DLD significantly slower per-
form task of this kind than children
with TLD. Empirical evidence show
that naming speed deficit is associ-
ated with reading deficit, and hence,
it is believed that the assessment of
these skills in preschool children may
be of preventive character. There-
fore, some researchers of language
disorders in children emphasize the
importance of therapeutic program
contents in children with DLD. Tak-
ing into account their own research,
state that treatment program of chil-

dren with DLD should contain a larg-
er number of tasks aimed at develop-
ment of naming speed skills.>

Finally, during the development of
the mother tongue structure individ-
ual differences are mainly seen at the
level of language expression, which is
important since individual deviations
in the normal development of lan-
guage expression should not be char-
acterized as delayed development
or language disorder. Knowledge
about any problems in phonological
awareness has resulted in experts’
increased interest in creating pro-
grams directed to encouraging the
development of phonological abilities
in typically-developing children, but
also in children who show deficits in
speech and language development.
Some authors suggest targeted pro-
grams that would encourage devel-
opment of phonological awareness,
which would be performed two to
three times per week in sessions of
10 to 30 mintues during preschool
period. Also, it is recommended to
perform these activities throughout
plays/games and in accordance with
the age.>

Conclusion

Literature review has shown that for-
mer knowledge regarding phonologi-
cal awareness in children with DLD
is primarily a result of comparative
studies involving these children and
children of normal language develop-
ment. A large number of studies has
demonstrated that children with DLD
have weaker performance in phono-
logical awareness tasks, especially in
the more complex ones. According to
empirical evidence, simpler types of
tasks such as analysis and synthesis
of sounds and syllables in words, do
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not pose difficulties for children with
DLD. Furhter analysis of empirical
data has shown that the delayed pho-
nological awareness development in
preschool children is associated with
difficulties later in acquring academ-
ic skills, especially the reading skill.

For the assessment of phonological
ability different types of tasks are be-
ing used and they measure different
components comprised by phonologi-
cal awareness. Literature review has
revealed that the FONT test is a valu-
able tool for assessment of phonologi-
cal ability in children whose mother
tongue is Serbian having in mind the
vast amount of empirical findings
based on the application of this test,
mainly in children with TLD. Also,
important insturments for examina-
tion of phonological abilities are the
PredCip and Emerging Literacy & Lan-
guage Assessment (ELLA)tests, which
have been used in both, children with
DLD and children with delayed/slower
progression in initial reading.

Finally, literature data give evidence
about risks that exist in children with
phonological awareness disorders
regarding their mastering of school
skills, that is, reading and writing.
Given the fact that children with
reading difficulties have delayed pho-
nological awareness development, it
is assumed that intervention during
preschool period could be of crucial
importance to pevent or reduce lit-
eracy difficulties.
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NMPUKA3 HA CJTYYA)

Abstract

Congestive heart failure is a growing global health problem. Left ventricular assist device (LVAD) is
amethod used to extend the life of patients with congestive heart failure as a definitive treatment
or to “bypass” the period until heart transplantation. Ventricular arrhythmias in patients with
LVAD are not uncommon. The aim of this paper is to present the case of a patient with an
already implanted LVAD and the need for appropriate interdisciplinary medical treatment. Case
report: We present the case of a 54-year old patient, with implanted LVAD - HeartMate 3 due
to severe congestive heart failure. The patient was admitted with jaundice at the PHIU Clinic
for Gastroenterohepatology with performed endoscopic retrograde cholangiopancreatography
(ERCP)) procedure and a stent was placed in the choledochus duct. Immeasurable blood pressure
and pulse were recorded in this patient. The ECG was approaching VF (ventricular fibrillation)
and it was all asymptomatic by the patient. LVAD mechanical pump leads to continuous blood
flow, which means that patients with LVAD not infrequently have no pulse or measurable blood
pressure. Also, in patients with LVAD, ECG pulses are with electrical disturbances. VF and
ventricular tachycardia (VT) are ventricular arrhythmias that are often seen on ECG in patients
with implanted LVAD. Usually these arrhythmias occur with unknown duration and terminate
spontaneously. Conclusion: Patients with LVAD are prone to cardiac arrhythmias. The continuous
development of medical devices leads to a continuous educational and clinical approach to
patients.
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NsBagok

KoHrecTrBHaTa cprieBa ciabocT e pacTeuku riodaneH 3apaBcTBeH MpoodaeM. Ype/oT 3a eBo BeH-
TpUKy/apHa acucrenimja (LVAD) ce KopucTi 3a MPOJIOJDKYBAtbe HA JKUBOTOT HA MAIMEHTUTe CO
KOHTeCTHBHA CpIleBa c1aboCT Kako feMHATHBEH TPETMaH MK 3a TIPEMOCTYBAabe Ha MepPUOIoT [0
TPAHCIIAHTALMja Ha cplie. BeHTpUKyIapHUTe apUTMIK Kaj ratenTute co LVAD He ce HeBooOMya-
eHu. llesrra Ha 0BOj TPV € 1A ce IPUKasKe CITyUajoT Ha MalueHT co BeKe Brpafied LVAD n motpebata
0]} COOIBETEH UHTePUCLUIUIMHAPEH MeJIMIIMHCKU TpeTMaH. [IpiKas Ha ciyuaj: Bu npetcraByBame
cyuaj Ha S4-ropuuien nanuent, co Brpagied LVAD - HeartMate 3 mopajiu Telika KoHrecTuBHa cp-
1eBa caboct. ITaryeHToT e mpruMeH co ukTepyc Ha J3Y KIMHMKATa 3a racTpoeHTepoxenaTosormja
110 TITO € W3BpIIeHa eH[0CKOTICKa PeTporpajiHa Xomanrnonankpeatorpaduja (ERCP)) u e mocrasen
CTEHT BO X0JIe[IOXYCHUOT KaHasl. Kaj 0BOj MalleHT e PerucTpupaHo HeMepIiuB KPBEH MPUTMCOK U
nync. Ha EKI e perucrpupana VF BentpukynapHa dpudpunaimja (VF)  ceto Toa betiie acummromar-
CKM 0[] CTpaHa Ha natuenTor. Mexanuukara nymna Ha LVAD Bojiu [10 KOHTMHYMPAH ITPOTOK Ha KPB,
1ITO 3HAUM Jieka nateHture co LVAD He peTKo Hemaart MyJjic Wi MepJnB KpBeH MpUTUCOK. Mcto
TaKa, kaj natuenture co LVAD, EKI ummnyncure ce co enektpuunu HapyiyBawa. VF 1 BeHTpUKynap-
Ha Taxukap/uja (V) ce BeHTPUKYIAPHU apUTMIN KOM UecTo ce riaefaat Ha EKI' kaj manwenTute co
umriantupad LVAD. Hajuecto oBue aputmui ce jaByBaaT CO HENO3HATO BpeMeTpaewe U CTIOHTaHO
3aBpuryBaar. 3aknydok: [latuenture co JIBAJ] ce ckoHu KoH cpuieBd aputmun. KOHTUHYMPaHUOT
pa3Boj Ha MeJIUI[MHCKUTE TIoMarajia BoJu KOH KOHTUHYMPAH eJlyKaTUBEeH 1 KIMHUUKY MPUCTaIl BO
TPETMAHOT Ha Mal[HeHTHUTe.
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Introduction

Congestive heart failure (CHF) is a
global health problem. Around 26
millions peoples in the world have
this growing health problem. Long
time congestive heart failure was
treated only with medicaments. But
with the increase in the incidence
of CHF, especially in the elderly pop-
ulation, the need has arisen for the
development of devices with me-
chanical circulatory support such
asLVAD!2,

The first LVAD was set by Dr. De-
Bakey in the distant 1966. Since
then, technological LVADs have
been greatly improved. In Europe,
about 500 LVADs are implanted an-
nually, while in the USA over 1700
devices. Today LVAD is used to ex-
tend the life of these people with
CHF. LVAD’s are used as a definitive
treatment or to bridges the period
until cardiac transplantation.The
use of LVAD has doubled the surviv-
al rate and significantly improved
the quality of life of these patients
with this health problem3*.

Episodes of ventricular arrhyth-
mias are not uncommon in patients
with LVAD.Ventricular fibrillation
(VF) is a malignant arrhythmia that
causes chaotic electrical activity of
the heart with a lack of ventricular
activity and a sharp drop in cardiac
output. It leads to hypoperfusion in
all organs of the human body and if
you do not react quickly with CPR
and DC defibrillation, rapid death
occurs. VF is the number one cause
of sudden cardiac death in the
world>.

We report for our experience with
a patient with LVAD after per-
forming endoscopic retrograde
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cholangiopancreatography(ERCP)
who survived a sustained VF of un-
known duration and all of this as-
ymptomatic.

Case report

We describe the case of patient
A.D., born in 1973, with implanted
LVAD - HeartMate3 (picture 1) due to
severe congestive heart failure. The
patient had a myocardial infarction
three years ago when he had a coro-
nary angiography with three stents
placed on the coronary arteries. He
has a history of hypertensive dis-
eases, he is diabetic and he was also
operated on for anulcusventriculi-
sanguans. He smoked cigarettes for
30 years, until three years ago when
he quit. The patient was on regular
cardiological, diabetic and gastro-
enterological therapy.

Picture 1. Patient with LVAD
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The patient was admitted with jaun-
dice at the PHIU Clinic for Gastro-
enterohepatologywith hyperbiliru-
binaemia (total bilirubin 88 ymol / L
and direct bilirubin 76 ymol / L), ele-
vated cholestatic parameters (alka-
line phosphatase 88 U / L, GGT 867
U/ L). Ultrasound revealed a finding
of an inflamed calculous gallblad-
der and also intra and extrahepatic
dilatation of the biliary trunk.It was
indicated and performed in the pati-
entERCP procedure and a stent was
placed in the choledochus duct.

The request for an urgent cardiac
consultation was due to the patient’s
immeasurable blood pressure and ab-
normal ECG. The cardiac examination
revealed that the patient had LVAD
implanted almost 2 years ago. There
was immeasurable blood pressure
and pulse, the ECG was approaching
sustained VF (picture 2)and it was all
asymptomatic by the patient. After
twenty minutes, VF spontaneously
terminates in a normal stable sinus
rhythm (picture 3).

Picture 2. ECG with VF in patient with LVAD

Picture 2. Spontaneous termination of VF in sinus rhythm

Discussion

A medical examination of a patient
with immeasurable blood pressure
and pulse, with an ECG showing VF
and all of it asymptomatic by the pa-
tient is a truly dramatic experience.
Especially if you have no previous ex-
perience with patients with implant-
ed LVAD. Cardiologists usually triage

patients with CHF forcardiac sur-
gery implantation of LVAD. But many
cardiologists do not follow these pa-
tients after LVAD implantation. The
possibility of sudden cardiac death in
these patients is a reason for cardi-
ologists and clinicians in general to
be cautious in the treatment of these
patients and that is why we present
this case report.
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LVAD enables continuous flow
to patients. Indications for LVAD im-
plantation are patients with a low
left ventricular ejection fraction
(<25%) who ware inotrope dependent
or were persistently NYHA functional
class IIIb or IV despite optimal medi-
cal therapy. Also, maximal oxygen
consumption under 12 ml/kg/min
was often used as an inclusion cri-
terion.Implantation of LVAD it’s be-
ing used to extend the life ofpatients
with congestive heart failure as a de-
finitive treatment or to “bypass” the
period until heart transplantation.

HeartMate 3 heart pump is a small,
implantable mechanical circulatory
device that serves to support patients
with heart failure.This pump utilizes
technology known as Full Maglev (full
magnetically-levitated) Flow technol-
ogywhich reduces the damage to the
blood flowing through the pump6.
The pump is implanted at the apex
of the heart where it receives blood
from the left ventricle and transmits
it through the tube to the aorta. It
works by pumping blood in a continu-
ous flow from the left ventricle to the
aorta and further to the whole organ-
ism.External parts of the LVAD are
the controller which is the brain of
the whole system and batteries which
are the energy of the system.The
pump is connected to a cable drive-
line that runs through the skin of the
abdomen and is connected to the con-
troller externally.Parameters that are
monitored on HeartMate 3 LVAD are:
speed (normal range is 8600 to 9800
rpm), flow (normally 4-6 L/min), pow-
er (normal range is 4-7W) and pulsa-
tility index (PI typically range from 3
to 7). It has been medical proven that
there is a significant improvement in
the ejection fraction after one year of
using LVAD!678,
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The impeller in a mechanical pump
rotates thousands of times per min-
ute. This leads to continuous blood
flow, which means that patients
with LVAD not infrequentlyhave no
pulse or measurable blood pressure.
Patients with LVADs not infrequent-
lydo not have a palpable pulse. Be-
cause of that traditional blood pres-
sure measurement by auscultation or
automated cuff is less reliable.LVAD
guidelines recommend the mean
arterial blood pressureto be in the
range of 70 to 80 mm Hg. It should
not exceed 90 mm Hg.And all this is
a usual and expectedcondition in pa-
tients with implanted LVAD®.

In patients with LVAD, ECG pulses
are with electrical disturbances.
These patients have ECG changes
that did not precede implantation
normally occur.VF and VT are ven-
triculararrhythmias that are not in-
frequentlyseen on ECG in patients
with implanted LVADand strangely
they are often well tolerated3,5. But
there are also cases in which sudden
cardiac death occurs. Most often due
to continuous flow and electrical in-
terference these arrhythmias occur
with unknown duration and termi-
nate spontaneously.Sacha P. Salz-
berget al., describe a case report of
a patient who survived a seven-hour
sustained VF10. In our case the pa-
tient converted to sinus rhythm after
twenty minutes but we have no data
when VF started because the patient
was not placed on continuous ECG
monitoring.

The rapid technological development
in the world especially in medical
technology leads to constant changes
in the treatment of patients. How-
ever, VF is a deadly arrhythmia. Pa-
tients with LVAD who are exposed to



other medical procedures must be
very carefully monitored and specifi-
cally monitor their clinical condition.
Of course, it should be considered
that there is no possibility of elec-
trolyte imbalance that needs to be
corrected with fluid and electrolyte.
Most patients with LVAD due to CHF
already have pre-implanted ICD, in
which case the level of defibrillation
of the implanted ICD in these patients
should be checked and eventually re-
programmed. Also, patients or medi-
cal staff should perform a daily self-
test on the LVAD to ensure that the
device is working properly>*1215, The
approach to these patients should be
multidisciplinary.

Conclusion

We presented this case report to em-
phasize the specificity as a medical
case and awareness of the need for
special treatment of these patients.
Patients with LVAD should be close-
ly monitored for arrhythmias before
/ for / after any other more serious
medical intervention. The occur-
rence of VF requires professional su-
pervision and appropriate medical
management.The continuous devel-
opment of medical devices leads to a
continuous educational and clinical
approach to patients.
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MPUKA3 HA CJTYYAJ

Abstract

So far, the literature data have presented a combination of several autoimmune triggered disease
in patients, but the research is scarce and very limited. In this context we present a rare case
of autoimmune thyroiditis with a concomitant autoimmune hepatitis. Hashimoto thyroiditis
is an autoimmune disorder in which immune cells lead to impairment, destruction of the
thyroid hormone producing cells and tissue fibrosis with consecutive primary hypothyroidism.
Autoimmune hepatitis is a chronic liver disease with unknown etiology, which is assumed to
be T cell mediated condition where immune cells produce autoantibodies responsible for
inflammation, destruction and fibrosis of the hepatic parenchyma. In this case report, we
discuss the possible correlation in the spectrum of autoimmune diseases concerning Hashimoto
thyroiditis and autoimmune hepatitis.
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KonkypeHTCKH uHTepecu: ABTODOT 13jaByBa
JieKa Hema KOHKYPEHTCKI MHTepecH.

WsBagok

[lo cera, Bo muTepatyparta ce cpekaBaar MoiaTolly 3a KOMOMHAIIHja 07f HEKOJIKY aBTOMMYHHM 0071eCTi
Kaj pas/InuHM MAlUeHTH, HO CTYIMUTe O] 0BA M0JIe HA HCTPAKYBAMe Ce OCKYIIHU U orpaHnyeHu. Bo
0BOj MTPUKA3 Ha CIyYaj, MpeTcTaByBaMe pefioK Cyydyaj Ha aBTOMMYH THPOWIUTHC CO NCTOBPEMeEH aBo-
TUMYH XeraTuTuc. XalmmoTo TUPOUUTIC € aBTOUMYHO 3a0071yBatbe BO KOE KJIeTKUTe Ha UMYHUOT
crCcTeM JIOBEJIYBaar JI0 ONITeTyBarbe 1 YHUIITYBAbE Ha KIIeTKHUTe KOUIITO T MPOM3Be/IyBaaT X0pMo-
HOT HA TUPOMJIHATA 3KJIe3/ia U TKUBHA (GUOPO3a co mocyesioBaTesieH MPUMapeH XUIOTUPOUIM3AM.
ABTOMMYHHOT XeTIATUTHC € XPOHMUHO 3aboMyBarbe Ha IIPHUOT /Ipob CO Hermo3HaTa eTHONIOorHja, 3a
Koe ce TPeTHocTaByBa Jieka e coctojba mocpefyBana off T-KIETKUTe Kajie MO UMYHUTE KIIeTKU
Tpou3BeslyBaaT aBTOAHTHTENA OZTOBOPHM 3a BOCIAJIeHNe, VHUIITYBambe 1 (nbposa Ha Xemaras-
HUOT NapeHxuM. Bo 0Boj prKa3 Ha ciyuaj ja MCKYTHpaMe MOKHATa Kopesaliija BO CIeKTapoT Ha
ABTOMMYHY D07IeCTH KOM Ce 0JIHecyBaaT Ha XalMOTO THPOUMTHCOT 1 aBTOMMYHIOT XeTlaTUTIIC.
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Introduction

Autoimmune thyroid diseases (AITD)
are organ specific autoimmune dis-
orders, where both genetic and en-
vironmental factors are included
into the etiological spectrum'. Pa-
tients with AITD are predisposed
to develop other autoimmune dis-
orders. Autoimmune hepatitis (AIH)
is a disease of unknown etiology in
which destruction of the liver tissue
occurs, resulting in a permanent
liver tissue damage that eventually
leads to liver failure. AIH occurs in
children and adults of all ages; has
a female predominance and affects
different ethnic groups?.

In this paper we report a rare case
of AIH in a patient with preexisting
Hashimoto thyroiditis (HT).

Case report

We present a 58-year-old female re-
ferred to our Institute of Pathophys-
iology and Nuclear Medicine in June
2013 with symptoms of difficulties
in swallowing and tachycardia, for
assessment of possible thyroiditis.
Initial examination excluded sub-
acute thyroiditis. The laboratory
findings revealed normal sedimen-
tation rate and TSH and FT4 lev-
els. However, levels of aTPO were
increased 195 plU/mL (reference
values <10 plU/mL), which was an
indicator of AITD - Hashimoto thy-
roiditis, in the euthyroid phase. The
ultrasound (US) of the thyroid gland
presented hypoechoic gland struc-
ture with hyper-echoic reflections
which additionally pointed to the
AITD. Since the US detected also a
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thyroid nodule, a fine needle aspira-
tion biopsy (FNAB) was performed.
The results of the FNAB showed a
combination of benign thyrocytes
and lymphocyte infiltration.

The patient was scheduled for an-
nual follow check-ups and treat-
ment with Selenium (50 pg per day)
was initiated. In 2016, TSH levels in-
creased above the reference range
and hypothyreosis was diagnosed.
Anti-thyroglobulin antibodies (aTG)
were also highly elevated (>3000
plU/mL). Treatment with 25 ng of
levothyroxine was initiated.

In 2017, the patient gave data that
she was more prone to tiredness in
the last year and she felt a constant
pain under the right rib arch. She
was referred to the University Clin-
ic for Gastroenterohepatology for
further examination. The results
from the blood analysis showed in-
creased levels of the liver enzymes
AST 100 (normal ranges 7-52 U/L)
and ALT 86 (normal ranges 13-39
U/L). Ultrasound of the abdomen
was performed presenting liver
inhomogeneous structure with fi-
brotic changes. Additional analysis
suggested and confirmed the di-
agnosis behind the liver changes,
such as serum auto-antibodies level
and liver biopsy. Serum levels of the
antinuclear antibodies (ANA) were
elevated seven times above

reference value. ANA screen was
7.08 IE/mL (reference value < 1 neg-
ative).

The enzyme status profile is pre-
sented in Table 1.



Table 1. Enzyme status profile

Enzymes U/L Reference value
Alkaline phosphatase 136 36-126 U/L
Aspartate aminotransferase 26 10-34 U/L
Alpha amylase 76 30-110 U/L
Lactate dehydrogenase 142 <248 U/L
Gamma-glutamyl transferase 136 9-64 U/L
Alanine aminotransferase 33 10-45 U/L

Liver biopsy was additionally per-
formed and confirmed the diagnosis
of autoimmune chronic active hep-
atitis. The patient was also put on
a hepatoprotective treatment and
scheduled for regular check-ups at
the Gastoentorohepatology Clinic, in
addition to regular examinations at
the Institute of Pathophyisology and
Nuclear Medicine.

Discussion

The increased liver biomarkers in pa-
tients with autoimmune thyroiditis
can indicate an underlying autoim-
mune hepatitis, as was the case we
herein presented. Our patient had
elevated liver biomarkers (AST and
ALT) five yvears after the initial diag-
nosis of AITD. Autoimmune serology
also confirmed presence of antinu-
clear antibodies, which were seven
times above the reference range.
The levels of anti-cytoplasmatic and
other analyzed autoantibodies of the
IgG class were within the reference
range. The seronegativity for the al-
ready mentioned auto- antibodies
did not rule out the AIH. The sero-
positivity for ANA was a diagnostic
factor that led to the necessity of
performing a liver biopsy. The biop-
sy results were in favour of autoim-
mune chronic active hepatitis.

Hashimoto thyroiditis is the most
frequent autoimmune disease that
affects the thyroid cells by develop-
ing antibody mediated processes,
lymphocytic infiltrations, forma-
tions of antithyroid antibodies and
consecutive fibrosis of the tissue®“.

Clinical evidence that highlights the
coexistence of two or more autoim-
mune diseases in one patient is abun-
dant. Since Hashimoto thyroiditis is
the most common thyroid autoim-
mune disease (AD), it is frequently
associated with another organ spe-
cific or organ nonspecific AD>°,

In several studies, patients who
have been suffering from rheuma-
toid arthritis (RA) are known to have
multiple autoimmune disorders in-
cluding HT. The prevalence of AITD
and RA varies between regions and
countries such as 37% in Columbia
(America), 30% in Egypt (North Afri-
ca), 24.4% Scotland (Europe), 15.9% in
Turkey (Asia). A subject of controver-
sy for some authors is the increased
prevalence of AITD in patients with
systemic lupus erythematosus (SLE).
The prevalence of HT in SLE, mixed
connective tissue diseases, Sjogren’s
syndrome and polymyositis/derma-
tomyositis were much higher than
in the general population” 8 °.

Autoimmune hepatitis is an inflam-
matory condition of the liver with
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chronic progressive characteristics.
It is presented with elevated amino
transferases, persisting antinuclear
antibody, high levels of IgG and in-
filtration with plasma cells and lym-
phocytes. There is no specific evi-
dence about its etiology up to date.
There are two types of autoimmune
hepatitis described in the literature.
The first one is known as type 1,
which is characterized with the pres-
ence of anti-smooth muscle antibod-
ies in which antinuclear antibodies
could be but it is not obligatory to be
present. The other type is type 2, as-
sociated with anti-liver microsomal
type 1 antibodies or anti-liver cytosol
type 1 antibodies!® ™,

Antinuclear antibodies are the first
autoantibodies to be related with
AIH, but they are not disease specif-
ic. Scientific studies showed that 50-
75% of AIH patients are ANA-positive.
ANA can sometimes also be found
in healthy persons or patients with
other liver diseases including fatty
liver disease, drug produced liver le-
sions or viral hepatitis. Antinuclear
antibodies in autoimmune hepatitis
attack the nuclear chromatin, his-
tones, centromere, double-(ds) and
single-(ss) stranded deoxyribonucleic
acid (DNA) and other constituents of
the cell nucleus.

However, testing for ANA antibodies
is necessary for AIH diagnosis'.

In some studies, the authors confirm
that patients with AH are more like-
ly to develop concomitant autoim-
mune disease of the thyroid gland.
Patients who had AITD and AILD
showed higher levels of IgG, since
IgG was positively correlated with
thyroid antibodies and thyroperoxi-
dase antibodies® 4,

Since AIH is a progressive disease,
a missed diagnosis can have serious
consequences. If untreated, AIH can
have a fatal outcome due to changes
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of the liver tissue that might lead to
cirrhosis and consecutive liver fail-
ure. Elevated levels of liver enzymes,
alanine transaminase (ALT) and
aspartate transaminase (AST) are
common findings in asymptomatic
patients. Even though history and
physical examination of the patient
might not suggest an underlying
condition, a stepwise analysis should
begin based on the prevalence of
diseases that cause elevations of
transaminase levels. Most common
causes that can lead to liver enzymes
elevations are excessive alcohol
consumption, family history of he-
mohromatosis, hepatitis B and C and
medications. Various medications
are known to cause liver damage.
Many of these are often included in
daily practice such as NSAID, antibi-
otics, anti-seizure drugs, anti- tuber-
culosis drugs, antidepressants. The
absence of specific signs and lack
of symptoms and specific criteria
makes the diagnosis of drug-induced
liver damage (DILI) difficult. DILI oc-
curs via several known mechanisms.
Among these mechanisms are im-
pairment of the structural and func-
tional integrity of the liver, produc-
tion of a metabolite that affects the
liver structure, beginning with a
systemic hypersensitivity response,
production of a reactive drug metab-
olite that binds to liver proteins to
produce new antigenic drug-protein
adducts, which are subsequently tar-
geted by hosts’ defenses. Liver biopsy
is used and might be quite a helpful
diagnostic tool when there is an un-
defined liver disease or possible au-
toimmune hepatitis®™.

The marking of injury and typical
characteristics of AIH are impre-
cise, thus the differential diagnosis
is very comprehensive. In AIH cases
with an acute hepatitis presenta-
tion of tissue deterioration, the dif-
ferential diagnosis predominantly



includes acute viral hepatitis and
drug- induced liver injury (DILI). In
cases with a chronic hepatitis pat-
tern, chronic viral hepatitis, other
autoimmune diseases and/or Wilson
disease should be appraised. Idiosyn-
cratic DILI can mimic the clinical,
biochemical and serological consti-
tution of AIH. In non-acute AIH, non-
alcoholic steatotic hepatitis (NASH)
is a foremost clinical differential di-
agnosis. Positive autoantibody serol-
ogy, usually with low levels, is pres-
ent in 20-48% of NASH patients. It is
necessary to exclude infection with
hepatotropic viruses before the di-
agnosis of definite or potential AIH.
Serological testing is recommended
in all patients with this differential
diagnosis, especially for hepatitis vi-
rus A and hepatitis virus E (HEV) in-
fection'®.

Conclusion

Patients with HT who report symp-
toms of liver involvement and have
high levels of aTG and aTPO autoan-
tibodies should be referred for fur-
ther investigation for possible con-
comitant AIH, since there could be
a possible correlation and overlap
in the spectrum of autoimmune dis-
eases.
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MPUKA3 HA CJTYYA)

Abstract

Morning Glory Syndrome (MGS) is an uncommon congenital anomaly of the eye nerve (optic
nerve) that resembles a flower known as morning glory, impairs vision, and may be associated
with both ocular and non-ocular abnormalities. It has a characteristic fundoscopic appearance
consisting of a large funnel-shaped cavity on the optical disc. We register an unusual congenital
anomaly of the optic disc in a three-year-old female child.

CUHAPOM HA “MORNING GLORY™-

rop VicjaHoscku!, Brcepa Benkosckat
1 KnuHuka 3a o4HU bonectiu; YHusepsutlel Ce. Kupun u Metlioguj ao Ckolje, MeguyuHcku chaxkyntietd, Petybnuka CegepHa

MakegoHuja

]_Iu'mpame Ucjanoscku U, Benkoscka b. Cunp-
pom Ha “Morning Glory”™- nmpukas Ha ciydaj Apx |
SnpaB]e 2022;14(1) 157:161.

doi.org/10.3889/aph.2022.6048

Kotyunu 360posu: Curipon Ha “Morning Glory”,
OINTHUKH JUCK.
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3UTeTCKA KIMHWKa 3a ouHn Gosiectrt, CKorije, Peny:
Grmka CeBepra Makezonmja. E-mail: dr. 1S]anovsk1@
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Ilevarapcku mpasa: 2022 Wrop Mcjanoscky,
bucepa Benxoscka. Oaa cratuja e co 0TBOpeH
TpUCTAIl MCTPUOYMPaHa T0f] YCIIOBUTE Ha HeJlo-
Ka/lu3Upana JIMLeHLa, Koja 0BO3MOXKYBA Heorpa-
HiueHa yrotpe6a, AucTprbyLyja 1 pernpozyKiuja
Ha 6uso 1<o1 MEJIYM, JIOKOJIKY Ce LUTHpaaT opu-
TMHATTHUOT(1TE) alz;Top(J 1) ¥ U3BOPOT.

KoHKypeHTCKH HHTepecH: ABTOPOT W3jaByBa
JleKa HeMa KOHKYPEeHTCKHU MHTepecH.

VisBamok

Cunzpomor Ha “Morning Glory” (MGS -Morning Glory Syndrom) e HeBooOHuaeHa KoHreHuTaHa aHOMATHja
Ha ONTUUKIOT HePB KOj HAJTMKYBA Ha [IBET M03HAT KaKO ,morning glory”, ro HapyiiyBa BUJIOT 1 MOKe jia Oujie
TIOBP3aH 1 CO OKYZIAPHH 1 HEOKYNIapH! abHOpMayHoCTI. VMa KapakTepuctideH (yHI0CKONCKY U3TIe] KOj
ce COCTOM Off ToJIeMa TPasHiHa B0 (hopMa Ha MHKA Ha ONTHUKHOT JMCK. Bo OBOj TPYJI MPe3eHTHpaMe HeBo-
obruaeHa BPojieHa aHOMaJIija Ha ONTUUKMOT [ICK Kaj TPH TOJIIIHO JETe Of JKEHCKHOT TOJ.




Introduction

DMorning Glory Syndrome (MGS), first
described by Kindler!, is a congenital
defect, a malformation of the optic
nerve that resembles a flower known
as morning glory. It is characterized
by an enlarged funnel-shaped cavity
in the optic disc, the part of the eye
where the optic nerve fibers leave the
retina. The disc is enlarged and has a
white center (which gives the appear-
ance of a white pupil). The number of
blood vessels that are twisted is in-
creased because they come from the
enlarged disc that has a white center,
which results in this malformation
to look like the petals of a flower?. In
the medical literature, most reported
and documented cases are unilater-
al (affecting only one eye), sporadic
(without other cases in the family),
and occur in females 3° .

Symptoms include very poor eyesight
with poor visual acuity. MGS can oc-
cur on its own or in combination
with other eye abnormalities, such
as strabismus or lazy eye (amblyopia)
or other non-ocular problems such
as brain disorders”. Typically, indi-
viduals with non-ocular findings also
have a broad head, a suppressed na-
sal bridge, and a defect or cleft in the
middle of the upper lip°. MGS appears
to be caused by the failure of the op-
tic nerve to fully form as the baby de-
velops. Manschot considers MGS to
be a mesoderm disorder10. According
to Lee & Traboulsi MGS is not inherit-
ed and the genetic defects associated
with it have not been confirmed!.

The most severe complication is ret-
inal detachment and can occur in
about 26-38% of people with MGS™.
MGS is sometimes misdiagnosed as
optic nerve coloboma®,
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The prevalence of MGS is unknown, a
study conducted in Stockholm, Swe-
den registered a prevalence of 22.6 /
100,0003.

Treatment involves surgery and may
result in some vision recovery. De-
pending on other related abnormal-
ities, some patients require referral
to several specialties such as neuro-
surgery, interventional neuroradiol-
ogy, otolaryngology, and dentistry.
All people diagnosed with “morning
glory” disc anomaly should have a CT
scan and MRI of the head 3*.

Case report

Child 3 years old, girl, was scheduled
at the Department of Pediatric Oph-
thalmology at the Clinic for Eye Dis-
eases Skopje with Dg.OD Esotropia
cum hypertropia by a specialist oph-
thalmologist from secondary health
care.

During taking the anamnesis from
the girl’s mother, it is found out that
the curvature of the right eye inside
the nose is from birth. Pregnancy
was normal and the baby was born
on time.

During the examination, the child is
visibly upset and it is not possible to de-
termine the visual acuity of both eyes
and to examine the fundus, but the
curvature of the right eye is visible.

Due to the age of the child, it was decid-
ed to examine the fundus under gen-
eral anesthesia in the operating room
with the help of a fundus camera.

An examination of the fundus under
anesthesia diagnoses Morning Glory
Syndrome of the right eye.

Bottom of the right eye: Papilla ner-
vi optici (optic disc) enlarged to pale
white. There are no blood vessels



through the gliosis tissue. Macula Lu-
tea (point of clear vision) has a clear
reflex. The retina is neat (Picture 1).

Left eye’s left eye: Papilla nervi op-
tici is at the level of the retina with
clear boundaries, blood vessels with
normal lumen and fullness. Macula
Lutea has a clear reflex

Cabred.0

Ity S

Picture 1. Fundus of the right eye

Discussion

The etiology of the Morning Glory
anomaly is poorly understood. There
are some similarities with coloboma
on the optical disc.

The visual prognosis in individuals
with an anomaly of morning glory is
poor. In addition to the abnormal disc
itself and the propensity for serous
retinal detachment, there is an added
variable of complexity of high refrac-
tive errors, amblyopia, and strabis-

Therapy: try to close the better eye
(left eye) for 3 hours consecutively
per day.

Advice is given for ENT examination
and consultation with a neurophthal-
mologist.

mus. Although surgery for eye strabis-
mus and treatment of anisometropic
amblyopia is recommended and may
result in some vision restoration,
dramatic improvements are rare>.
Treatment of other related abnor-
malities requires an interdisciplinary
approach, often including neurosur-
gery, interventional neuroradiology,
otolaryngology, and dentistry. All pa-
tients who are found to have a disc
anomaly on a routine ophthalmolog-
ic examination should have a MRI of
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the brain, MRI, and timely referrals
to an appropriate subspecialist.

Conclusion

Patients with MGS need to be ex-
plained the need to wear goggles for
two compelling reasons. Because the
individual with MGS usually has ben-
eficial vision in only one eye, preserv-
ing normal eye vision is essential. The
strong link between MGS and retinal
detachment also means that contact
sports should be avoided, and if this is
not possible, goggles designed to re-
duce the risk of ocular trauma should
be worn. Educating the patient about
the symptoms of retinal detachment
will also be helpful as emergency
medical care can prevent the detach-
ment from worsening and allow for
careful monitoring of the condition.
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MPUKA3 HA CITYHAU

Abstract

Correct positioning of the canines after their retraction is of great importance for the function,
stability and esthetics. Aim: Two case reports were presented to compare the efficiency of two
techniques for canine retraction, segmented mechanics using 0.017 x 0.025 TMA T-loop vs sliding
straight-wire mechanics using elastomeric chains. Material and methods: The first case describes
orthodontic treatment with 0.017 x 0.025 TMA T-loop whereas the second case describes a 9 mm
canine retraction using elastomeric chains. Results: Depending on the type of malocclusion both
techniques for canine retraction can be used. Post treatment results showed canine retraction
with good anchorage control and no mesial movement of the molars.Conclusion: Both techniques
provide an optimum rate of tooth movement and none of the methods can be considered superior
in terms of tooth movement or side effects, including rotation, tipping, root resorption, anchorage
loss, as well as associated pain.

TEXHUKA HA TNPAB IAK U CETMEHTUPAHA
TEXHWKA 1NPU PETPAKLIUJA HA KAHUH
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JMcTpuOyMpaHa 1o YCIoBUTE Ha HeJIOKasu3u-
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KoHKypeHTCKH MHTepecu: ABTOpOT 13jaByBa
JieKa Hema KOHKYPEHTCKI HHTepecH.

NsBagok

[IpaBu/Ha MO3KIIKja Ha KAaHMHUTE [0 HUBHATA PETPAKIIja e 07 ToleMa BaKHOCT 3a (pyHKIMjaTa,
crabuHocTa 1 ecretukata. e Ha Tpyaot: [Ipukas Ha JiBa ciydau co 1ef [a ce criopesu edu-
KaCcHOCTA Ha JIBe TEXHUKH 3a PeTpakiija Ha KaHWHUTe, CerMeHTpaHa TexHuKka Kopuctejku 0.017
x 0.025 TMA T-omua Bepcyc TeXHHKA Ha MPaB JlaK KOPUCTEejKY eflacToMepHY aHiu. Marepujan u
metogi: [IpBroT ciyuaj e mpukas Ha oprogiontcku tperman co 0.017 x 0.025 TMA T-omua, j1o/1eKa
BTOPUOT CJIyuaj e IpyKas Ha YMM peTpaklyja Ha KaHMH CO eJlacToMepHM JlaHuu. Pesyinratu: Bo
3aBUCHOCT Off TUIIOT Ha MAJIOKJTy3Mja MOKAT Jla ce KOPUCTAT U JIBeTe TeXHUKY 3a PeTpakilija Ha
KaHMHOT. JlobneHuTe pesynTatyl 1o peTpakiiija Ha KAHUHOT IOKAKyBaaT 00pa KOHTPOIa Ha aHKO-
pakara 6e3 Me3HjaTHo JIBIKelbe Ha MolapuTe. 3aKIyUoK: [IBeTe TeXHUKY MOKaKYBAAT ONTHMATHA
cTarnKa Ha JIBIKete Ha 3a0uTe 1 HUEJIeH METOJl He MOJKe Jia ce CMeTa 3a CYMepUOpeH BO 0JIHOC Ha
IIPYTHOT BO TIOTTIE], Ha JIBIDKetbe Ha 3abuTe Wi HecakaHu edeKTH, BKTy4yBajKi poTaliuja, NHKJIH-
Hallyija, Pecopriiija Ha KOpeHoT, 'yOUTOK Ha aHKOpayka, KaKko ¥ MPUApyKeHa 0oJIKa.




Introduction

Anterior dental crowding with the
need of canine retraction is the most
frequently encountered condition in
orthodontic practice'. Teeth align-
ment plays an important role in facial
esthetics and facial harmony and the
presence of maxillary dental crowding
is esthetically less acceptable when the
4 maxillary incisors are misaligned?.
The presence of crowding associated
with canine ectopic eruption due to
arch length tooth material discrepan-
cy further motivates patients to seek
orthodontic treatment>*. On the other
hand there is malocclusion like Angle
Class II division I, where the choice of
treatment depends on patient’s age,
etiology of the deep bite, skeletal and
dental morphology, vertical dimen-
sion, the relationship of the teeth to
the surrounding soft tissue structures,
length of lip and occlusal plane®. Not
all patients with deep overbite and in-
creased overjet should be treated with
the same mechanics®. Canine retrac-
tion is a very important step in treat-
ment of patients with crowding, an
ectopically erupted canine and first
premolar extraction cases. Correct po-
sitioning of the canines after retrac-
tion is of great importance for the func-
tion, stability, and esthetics. Canines
can be retracted by friction (sliding)
and frictionless (non-sliding) mechan-
ics, using T-loops for tooth movement.
Both techniques depend on the type
of malocclusion. Continuous mechan-
ics in severely crowded cases results

4

*

Figure 1. Pretreatment facial photographs.

in round tripping with proclination of
the anterior teeth during leveling and
aligning. This is followed by en-masse
retraction of the entire anterior seg-
ment thereby increasing treatment
time. On the contrary, the segmental
mechanics involves placing brackets
only in the posterior segment and ini-
tially and individually retracting the
canine into the premolar extraction
space’. This provides space for unrav-
eling the crowding in the upper and
lower arch without proclining the an-
terior teeth. The segmented arch has
been designed to deliver relatively light
constant forces with reasonable con-
trol over the anchor units®®. The aim
of this paper was to present two case
reports and to compare the efficiency
of the two techniques used.

Casereport 1

In this case report, we describe a
16-year-female patient presented with
a chief complaint of irregularly placed
upper and lower front teeth. The pa-
tient was diagnosed as severe Angle’s
Class II malocclusion with maxillary
prognathism and skeletal deep bite.
She had dental Class II division 1 mal-
occlusion associated with an increased
overjet, 14 mm, and excessive gingival
display on smile, 4 mm overbite and
super-eruption of maxillary incisors,
with occlusal cant, presence of bad
oral habits and infantile swallowing.
Both arches exhibited minor crowding
(Fig.1 and Fig. 2).

.
had
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Figure 2. Pretreatment intraoral view of the patient.

Treatment objectives

The primary objective was to correct
the deep bite because of its potential-
ly detrimental effects on periodon-
tal health, temporomandibular joint
function, as well as esthetics. Due
to the patient’s vertical maxillary
excess, the large interlabial gap and
the long lower facial height the treat-
ment objectives were to correct the
increased overjet and to reduce the
maxillary incisor proclination with
retraction of the incisors and canines
in the space of the extracted first pre-
molars. Treatment objectives for the
occlusion were to correct molar and
canine relation and to achieve canine
guidance with anterior disclusion.
For the soft tissue the treatment ob-
jective was to achieve lip competency
and ideal facial profile.

Treatment plan and progress

Due to the fact that the patient avoid-
ed surgical method for her malocclu-
sion correction, our treatment plan
in this case was alternative (cam-
ouflage) with upper premolars ex-
traction. The upper first premolars
were extracted to reduce the overjet
and to align canines properly in the
arch form. 0.022 x 0.028 MBT pre-
scription was used. Alignment was
done by 0.014 and 0.016 Ni-Ti and ac-
tive tiebacks. Most of the extraction
space was utilized for alignment of
canines. In the first phase, we did a 9
mm canine retraction with preserved
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vertical dimensions of upper incisors
(Fig. 3). Canine retraction incorpo-
rated new forces and moments into
the system so the good anchorage
control to overcome the side effects
of the mechanics was crucial. In the
second phase of our treatment, we
established Class I canine and Class II
molar relationship and we achieved
ideal overjet and overbite by cor-
recting the incisor inclination along
by en-masse retraction of the inci-
sors and their intrusion. Due to the
forces and moments created by the
system of incisor intrusion and ca-
nine retraction, the largest number
of posterior teeth was incorporated
into posterior segments and a good
anchorage control was achieved. For
incisor intrusion and canine retrac-
tion with elastomeric chains in order
to prevent incisor bite deepening we
used 0.017 x 0.025 Connecticut intru-
sion arch and 0.019 x 0.025 stainless
steel as base archwire7. We ligated
and tied the intrusion arch at the
lateral incisors and between the cen-
tral incisors to prevent the loss of
distal anchorage and to prevent the
extrusive force generated on the inci-
sors when the canine retraction was
done!'. Molar relation was corrected
by light Class II elastics. Finishing
was accomplished with coordinated
upper and lower 019x.025 stainless
steel wire (Fig. 4).



Figure 4. Second phase: incisor intrusion and Class | canine and Class Il molar

relation shipestablished.

Treatment results

The change in our patient’s smile
was the most impressive part of the
treatment. Outstanding results were
achieved with an improved facial
profile and smile harmony (Fig 5).
With extraction of the first upper
premolars, 9 mm retraction of upper
canines was achieved.

The Class II molar relation was fixed
and Class I canine relationship was
corrected and occlusal contacts

were obtained between all of the
other teeth, especially the canines.
A mutually protected occlusion was
obtained with stable contacts in cen-
tric relation and efficient protrusive
movements, as well as right and left
lateral movements (Fig. 6).

Figure 5. Facial and smile photographs at the end of the treatment
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Figure 6. Intraoral view at the end of the treatment.

Case report 2 smile, anterior bimaxillary crowd-
ing, an ectopically erupted upper left
canine,buccally positioned and den-
tal arch asymmetry (Fig. 7).

In the second case report we describe
a 17-year-old female patient with
chief complaintof her unpleasant

Figure 7. Extraoral view of patient’s smile before orthodontic treatment.

Intraoral examinatiot described An- region, bimaxillary crowding and
gle class I on both sides, III Class ten- palatinally placed left lateral incisor
dency on the left side in the canine (Fig8).

Figure 8. Intraoral view of the patient before treatment.
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Ortopantomographic radiograph showed ectopically erupted tooth 23, not
erupted teeth 18, 28 and 38 and 48 already in occlusion (Fig.9).

Figure 9. Orthopantomografic radiograph of the patient before treatment.

Treatment plan and progress

Due to space deficiency for canine
retraction the upper left first pre-
molar was extracted. Segmented
technique involved placing braces
only on the teeth of the posterior
segment and retracting the ectopi-
cally placed canine at the site of the
extracted first premolar. This pro-
vided space in the arch for leveling
the teeth in the anterior segment
without their proclination as would
have been the case if a straight-wire
technique was applied and all teeth
were aligned at the same time. An
absolute anchorage for canine re-
traction and no mesial movement
of the molars was planned. Properly
aligned teeth (upper left lateral in-
cisor and upper right central inci-
sor) were not included in the level-
ing phase in order to prevent their
inclination and to prevent the gen-
eration of unfavorable interbracket
geometry resulting in the formation
of an occlusal cant and thereby in
reducing treatment time. With 0.017
x 0.025 segmental titanium molyb-
denum alloy T-loop, the horizontal
force acted on the tooth performing
itsbodily distalization and its retrac-
tion by closing the extraction space.
For this case of mesial typing of the
canine, the T-loop was activated
horizontally until canine correction
was achieved. Once the canine cor-

rection was achieved, the activation
of the standard T-loop began with
a moment of reactivation and hori-
zontal activation, which produced
a translatory bodily canine move-
ment. Depending on the position of
the canines in the dental arch, an-
ti-rotation bends are used to over-
come the tendency for the canines
to rotate. The T-loop was positioned
closer to the canine so that it occu-
pied an asymmetric position rela-
tive to the middle of the distance
between the canine and the molar.
For a T-loop with a height of 7 mm,
a horizontal length of 10 mm with
an activation of 3 mm, strength of
100 g was obtained (Figl0). After 5
months of individual canine retrac-
tion with 3mm activation at each
visit and leveling of teeth with 0.014
nickel titanium arch, an arch proto-
col was used: 0.016 nickel titanium,
0.016 stainless steel and 0.016 x 0.022
nickel titanium and 0.017 x 0.025
stainless steel. After the treatment
with segmented arch and achieving
correction of the ectopically posi-
tioned canine in Angle class I rela-
tionship in 5 months, the second
phase of our treatment was contin-
ued with straight wire technique in
order to correct the maxillary and
mandibul crowding, to achieve ideal
overjet and overbite and to improve
incisor inclination, which, led to
improved occlusion and satisfactory
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smile for the patient. By presenting
this case report, we have highlighted
the efficiency of segmented mechan-
ics to optimize the orthodontic treat-
ment, to reduce the duration of treat-
ment time and to achieve ideal results

without side effects on the surround-
ing teeth and tissues. The use of good
biomechanical principles helped us to
achieve all treatment goals and objec-
tives in a very short period (Figll).

Figure 10.
retraction.

Intraoral view of T-loop and initial phase of orthodontic treatment of canine

Figure 11. Intraoral view of second phase of orthodontic treatment.

Treatment results

The results of our treatment showed
correction of the ectopic placement
of the canine. By canine distaliza-
tion for 7 mm in place of the extract-
ed premolar, the first-class Angle
was obtained as well as sufficient
space to resolve the anterior maxil-
lary crowding. The inclination of the
incisors was improved, the dental
midlines coincided with each other
and with the face and an ideal over-
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jet and overbite were obtained. We
achieved improvement of the occlu-
sion and a satisfactory smile for the
patient by correcting the maxillary
and mandibular crowding and good
maintenance of the buccal occlusion
on both sides, both in canine and
molar regions. We achieved stable
occlusal contacts in central occlu-
sion as well as absence of occlusal
interferences during mandibular ex-
cursions (Fig.12 and Fig.13).
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Figure 12. Extraoral view of the patient at the end of the treatment.

Figure 13. Intraoral view of the patient at the end of the treatment

Discussion

Since the canine retraction proce-
dure takes the longest duration of the
entire orthodontic treatment, the
main goal is to achieve a rapid and
controlled canine retraction with
minimal anchorage loss. There are
two main canine retraction mechan-
ics: the sectional mechanics which
involves frictionless tooth move-
ment, and the continuous mechan-
ics involving friction tooth move-
ment. The friction persists between
archwire and bracket when pulling
the canine distally using sliding me-
chanics. On the other hand, friction-
less mechanics imply the use of the
sectional method such as the use of
Burstone’s T - loop. Different types
of mechanisms have been described
for correcting tooth. A controlled
tooth movement is always the goal
of an orthodontist especially during
the phase of canine retraction. De-

pending upon the relationship of the
line of action of the force to the cen-
ter of resistance of the tooth, predic-
tion of tooth movement in the three
planes of space is possible!®’3, There-
fore, to preserve supporting tissues
and prevent dental trauma and re-
sorption, in addition to performing
the treatment in a predictable way
and within a shorter period of time,
in both cases we decided to extract
the first premolars to ensure the
proper positioning of the maxillary
canines in the dental arch. Segment-
ed TMA T-loop showed three dimen-
sional controls*. Segmented T-loop
served as a retraction spring, which
offered not only a distal driving force
on the canine but also a moment for
anti-distal tipping as well as torque
control of canine®". As the retrac-
tion progressed, the ectopic tooth
was moved distally from the root of
the lateral incisor. In the last stage,
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a vertical component of force oper-
ating on the canine became more
desirable. On the other hand, many
retraction devices could be used to
represent the continuous mechan-
ics technique. However the choice
of elastomeric chains used in this
study was based on the fact that due
to the incisor torque control and the
control of upper molars position, the
force that they produced was favor-
able in space closure.

Conclusions

Based on the favorable results, it
would be safe to assert that the
treatment adopted in these clinical
cases was the most appropriate one.
Because of the large space deficiency
for the ectopically placed canine and
the facial features, one premolar ex-
traction was critical to treatment
success. Controlled movements of
the canine with the aid of segmental
T-loop and proper anchorage control
enabled a simple and predictable ap-
proach. Due to the increased overjet
and the other symptoms in the sec-
ond described case, the alternative
treatment with upper premolars ex-
traction was crucial for treatment
results. Both techniques described
provided an optimum rate of tooth
movement and none of the methods
can be considered superior in terms
of tooth movement or side effects,
including rotation, tipping, root re-
sorption, anchorage loss, as well as
associated pain.
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