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Abstract

The world is facing the visible and potential consequences of climate change. No place on the Earth
is immune to these changes. Current policy applied worldwide anticipates global warming of about
2.7°C compared to pre-industrial level by the end of the century. By implementation of Nationally
Determined Contributions (NDCs), warming will be kept to 2.4°C. If long-term commitment targets
or net-zero targets are included, then warming would be kept to about 2.1°C above the pre-industrial
levels. The warming projections dropped by 0.3°C after the made pledges and established targets by
the USA and Peoples’ Republic of China. According to the “optimistic” scenario, if the 140 analysed
countries reach the zero emission targets, then the average warming will be 1.8°C, or below 2°C.
There is a significant gap between the pledges made by the governments and the total level of
actions they have undertaken so far. With the new economic challenges, it is clear that we are
at a crossroads. The impact of COVID-19 crisis will be crucial for the future of the climate policy.
Climate changes will not wait. Their threat is over our heads and each and every day we face them.
Every individual has a role to play in dealing with global climate change and we all can contribute to
this threat if we all work together in a synchronous way. A greater political involvement is needed
along with collective actions taken by all social actors. Over the last two years, the World Health
Organization has advocated for greater inclusion of health authorities and services in Nationally
determined contributions through activities to reduce the implications on health by climate change.
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NsBamox

CBetoT ce coouyBa CO BUILIMBY U TOTEHLMjaIHU TIOCTIeILIM Off KIIMMATCKUTe IpoMeHu. Hema Mecto
Ha 3eMmjata Koe He e 3acateHa ojf oBue mpomenn. CeramHata MOAUTUKA WITO Ce TIPUMeHYBa IHPyM
CBETOT TPeJIBUIYBa T7I00aJTHO 3aTorIyBatbe off okony 2,7°C Bo criope/ipa co NpeMHyCTPUCKOTO HUBO
70 Kpajor Ha Bekot. Co MMIIEMeHTalja Ha HaroHanHuTe ofpenenn mpumonec (NDCs), satormy-
BaweToKe ce ofipkut Ha 2,4°C. [{oKOJKY ce BKITyUaT JIONTOPOUHN 1e/Ii WK LieJiuTe Ha "net-zero”, Torari
3aTOMYBAbETO 01 ce 3aapsKano Ha okony 2,1°C Hajl mpeuHyCTpUCKUTe HIBOA. [IpoexiyuTe 3a 3a-
ToruIyBame ce Hamanuja 3a 0,3°C 1o [lajieHnTe BeTyBama 1 BoCrocTaBeHuTe Lefu of crpaHa Ha CAJl u
Hapopta PenyonukaKuna. Crioper; ,,oNTUMHCTUUKOTO CLIEHAPHO, OKOKY 140-Te aHamM3upaHn 3eMju
TY JIOCTUTHAT 1[eJIUTe 3a Hy/ITa eMucHja Ha IITeTHY racoBH, TOrall MPOCEYHOTO 3aToIyBabe ke Oujie
1,8°C wmm ozt 2°C. [loctou 3HauNTeNIeH ja3 MoMery BeTyBatbata /jajieHit off CTpaHa Ha BIajIvTe 1 BKYITHO-
TO HUBO Ha aKTMBHOCTH LITO THe T rpe3esie locera. Co HOBUTE eKOHOMCKM MPeJM3BILIA, jaCHO e JieKa
cMe Ha Kperorat. Binjannero na KOBUJI-19 naHzemujata Ke Onpie KIyUHO 3a MIHAHATA HA TOJIMTUKATA
TOBP3aHa CO KJMMATCKUTe MpomeHu. KMMaTckuTe MpoMeHn HeMa Jla uekaat. HuBHaTa 3akaHa e Hajj
HAIIIUTE T7IaBU U CEKOj JIeH ce coouyBame o HiB. CeKoj MoefMHer] MMa YIora BO CIPABYBALETO CO TT10-
OayTHITe KIMMATCKM POMEHY 1 CUTe Hie MOKeMe Jia TIPUJIOHeceMe 3a OTCTPaHYBatbe Ha 0Baa 3aKaHa
aKo cHTe paboTHMe 3aefIHO Ha CMHXPOHM3KMPAH HauuH. [10TpebHO e MorosieMo MoNMTUUKO BKIyUyBathe
KaKo 1 KOJIEKTUBHY aKTUBHOCTH TTPe3eMeHN Of} CUTe OMIITeCTBEHU YMHNTENU. Bo TEKOT Ha [oC/eiHuITe
nBe roymHy, CBeTCKATa 37paBCTBeHA OpraHu3aliija ce 3ajaraiie 3a ToroeMo BKIyUyBambe Ha 37[paB-
CTBEHMTE BIACTU U YCIYTY BO HalloHaIHo ojipe/ieHu PUJIOHeCH TTPeKy aKTMBHOCTH 33 HaMalyBake Ha
MMITTUKAIIKTE BP3 37PaBjeTo Off KIMMATCKUTE TPOMEHH.



Introduction

The world is facing the visible and
potential consequences of climate
change. No place on the Earth is
immune to these changes. The lat-
est paper of Lynas et al. from 2021,
clearly states that 99.9% of climate
changes have been caused by hu-
mans. People all over the world are
aware of this, but nonetheless the
actions taken and their success are
debatable’.

Did we have to wait until 2021 to ini-
tiate discussion on this issue? No! In
1896, Svante Arrhenius estimated
that with increased CO2 emission,
the Earth’s temperature would in-
crease for 5°C by 21002

In 1963, for the first time ever, an ex-
pert meeting was held and majority
of climate change implications were
presented®. In 1970, again for the first
time, the Earth Day was celebrated
and eco-campaigns were globally ini-
tiated to increase the awareness for
environmental protection®.

The first World Climate Conference
was held in 1979 in Geneva. It is con-
sidered a harbinger of the foundation
of Intergovernmental Panel on Cli-
mate Change (IPCC) in 1988.

The Secretariat of the United Na-
tions Framework Convention on Cli-
mate Change (UNFCCC) was estab-
lished in 1992 as an entity of the UN
located in Bonn, Germany. The Sec-
retariat provides technical expertise
and helps in the analysis and review
of information about climate change
reported/submitted by each country.
Today, the Convention is ratified by
196 countries, among them the Re-
public of North Macedonia’.

The aim of this paper was to make
a review of the policies and actions
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taken to tackle climate change, the
accent being on COP2°,

COP as a significant turning point

After the UN Framework Conven-
tion on Climate Change (UNFCCC)
was ratified in 1994, the next year
the first Conference of the Parties
in Berlin (COP) was held. Since 1994,
COP meets every year and it is the su-
preme decision-making body of UN-
FCCC. All states of UNFCCC review
the implementation of the decisions
and recommendations, undertake
measures and necessary decisions to
promote the implementation of the
Convention®.

The Kyoto Protocol was adopted in
1997 and it entered into force in 2005.
According to this Protocol agreed at
COP3, the industrialized countries for
the first period of the Protocol com-
mitted to limit and reduce emissions
of carbon dioxide, methane, nitrous
oxide, hydrofluorocarbons, perfluo-
rocarbons, and sulfur hexafluoride
during the five-year period of 2008-
2012 to at least 5% in comparison to
the level of these gases in 1990. The
EU and its Member States committed
to an 8% decrease in their emissions
in that period®.

The Kyoto Protocol was not ratified
by the United States of America and
Canada, so this Protocol entered into
force in the 36 remaining countries.
According to Shishlov et al., the aver-
age annual emissions in the period
2008-2012 were 24.4% below the emis-
sions from 1990. If hypothetically
the USA and Canada participated, it
would have reduced these emissions
by 11.8%. Another reason mentioned
in this paper was the collapse of the
Eastern Bloc and financial crisis in



the period of 2007 and 2008 that sig-
nificantly contributed to reduction of
greenhouse gas emissions’.

Specifically, the EU countries, with-
out Cyprus and Malta that did not
have targets, succeeded in reducing
the emissions of around 19% without
counting the additional reductions
coming from carbon and trading sys-
tems for greenhouse gas emissions?.

Unfortunately, this does not pres-
ent the real picture in the world. Ac-
cording to The Emissions Gap Report
2012, the other countries increased
the emissions so much that the in-
crease of global emissions was 32%
from 1990 to 2010°.

In spite of the international agree-
mentsonfightagainst climate change,
countries do not implement the rec-
ommendations and assignments and
even if they participate, they do not
accomplish ambitious goals™.

In 2009, COP15 was held in Copenha-
gen, Denmark, and for the first time the
objective of 1.5 to 2°C was established,
and at COP16 held in Cancun, Mexico,
industrialized countries pledged 100
billion dollars per year by 2020 for fight
against global climate change.

As a continuation of the previous
agreements, the Paris Agreement
was adopted on 12 December 2015. A
total of 193 countries were Parties of
the Agreement, and the Republic of
North Macedonia ratified it on 9 Jan-
uary 2018%,

The objectives of the Paris Agree-
ment are:

1. To reduce global warming below 2
and preferably to 1.5°C compared
to pre-industrial levels;

2. To increase the ability to adapt to
the negative impacts of climate

change and to encourage climate
resilience and development of low
greenhouse gas emissions in a
way that it does not threaten food
production,;

3. To prepare financial projections
(flows) in compliance with the
new climate plans and climate-
resilient changes'.

The adoption of the Nationally Deter-
mined Contributions (NDCs) and their
update every five years can be consid-
ered as one of the greatest benefits of
the Paris Agreement.

Article 6 from the Paris Agreement
anticipates implementation of NDCs
of the Parties through voluntary in-
ternational cooperation in order to
stimulate cleaner technologies and
an overall transition towards a low-
carbon economy. Countries with low
emissions will be allowed to sell the
excess capacity to countries with
higher emissions by an overall re-
strictions of greenhouse gas emis-
sions providing their net reduction.
Demand and supply of allowed emis-
sions will lead to formation of a car-
bon global price that will connect the
negative external effects of green-
house gas emissions and the pollut-
ants. In other words, by paying the
price for the carbon the countries
that exceed their NDCs would bear
the expenses for global warming?®.

It is indisputable that the goal to
reach a healthier world depends on
fulfillment of the above-mentioned
aims. Also, greenhouse gas emis-
sions should be reduced as soon as
possible and to reach net zero by the
middle of the 21st century. By 2020,
each country that adopted the Agree-
ment had to submit its plans for ac-
tions regarding reduction of green-
house gas emissions. According to
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this Agreement, developing coun-
tries with their financial and techno-
logical capacity have to be leaders in
accomplishing the objectives. With
the establishment of Enforced Trans-
parency Framework (ETF), starting in
2024, countries should report trans-
parently on actions taken to fight cli-
mate change.

However, according to the paper pub-
lished in Nature, in addition to In-
tended Nationally Determined Con-
tributions (INDCs), a median warming
of 2.6-3.1 degrees Celsius is expected
by 2100™.

No consensus was achieved at the
COP25 in Madrid on the issue of
common time frames for mutual
implementation of climate plans.
In general, there was no progress in
mitigation, adaptation and finance to
deal with climate crisis™. There was
no governing body that could ensure
implantation of these agreements
and hence, the Conference was con-
sidered unsuccessful®®.

United Nations Environment Pro-
gramme for 2020 expected that by
the end of this century global mean
temperatures would rise for more
than 3°C. Having in mind that the CO-
VID-19 pandemic contributed to re-
duction of CO2 emission, if countries
succeed to recover from the pandem-
ic with low carbon emission, and in
line with the pre-pandemic estima-
tions, then greenhouse gas emissions
would be reduced by 25% until 2030".

Six years after the adoption of the
Paris Agreement, climate actions be-
came a key part of the plans for recov-
ering from COVID-19 pandemic. But,
in spite of this, having in mind the
incomplete implementation of previ-
ous plans and agreements, there was
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no true hope for adherence to the
next plans and agreements. There-
fore, under the slogan Uniting the
world to tackle climate change, COP26
was held.

On 25-26 July 2021, more than 50
ministers and UN representatives
discussed about the implementation
and goals of COP26. The agenda con-
sisted of five topics: boost adaptation,
keeping 1.5°C alive, loss and damage,
finalizing the Paris Rulebook - focus-
ing on Article 6, and mobilizing fi-
nance',

One month prior to COP, as usual,
Pre-COP was held. It took place in
Milano (Milano Convention Center)
from 30 September to 2 October 2021.
In fact, Pre-COP was the last official
multilateral event where partici-
pants from more than 50 countries,
representatives of UNFCCC Secre-
tariat, civil society representatives
were present, before the meeting in
Glasgow in November®.

Within the frameworks of Pre-COP,
it is very important to emphasize
the participation of young people,
their perspectives, commitments and
recommendations presented in the
Youth Manifesto that delivers 4 key
messages:

+ Increased financial support for
the young and their engagement
and participation in the decision-
making processes regarding cli-
mate change.

+ Energy transition by 2030 that pri-
oritizes keeping 1.5°C alive. Urgent
use of diverse means available
for adaptation and alleviation of
damages, especially for the most
vulnerable groups and regions.
Recognition of tourism’s vulner-



ability by the impacts of global
climate change and building ca-
pacities, monitoring, investment
and decision-making processes
towards resilient recovery of blue
and green tourism.

+ Support participation of young
entrepreneurs, artists, farmers,
and athletes, particularly those
from marginalized groups (eth-
nic minorities, indigenous people,
persons with disabilities, etc.).
Enhance ecological transparency
and accountability. Abolishing the
fossil fuels by 2030 at the latest.
All non-states actors, including
UN bodies, fashion, sport, art, en-
trepreneurship, agricultural enti-
ties etc. must not accept any fossil
fuels investment, lobbying activi-
ties from this industry, especially
in relation to international nego-
tiations.

+ Raising public awareness, mobili-
zation of more people and active
involvement in issues addressing
climate change. Informing the en-
tire population in an accessible
and understandable way, starting
with education of children and
students at all levels through a
unique and integrated system's°,

Body language, interpersonal com-
munication, the mood, possibility for
direct discussion, shared workspac-
es, establishment of international co-
operation and building confidence -
all of these greatly affect conference
outcomes?°.

In 2021, the 26" meeting of COP was
held in Glasgow (Scottish Event Cam-
pus), Scotland, UK. The Conference
took place between 31 October and
13 November 2021. The Summit was
hosted by the UK in partnership with
Italy. It was attended by 120 coun-

try leaders, 197 representatives and
more than 40,000 participants from
governments, a large number of rep-
resentatives of non-governmental
organizations and youth movement,
activists and media.

The official negotiations happened
within a two-week period. Primarily
technical issues were discussed in
the first week, and the second week,
meetings on high level were held
and final negotiated decisions were
made?.,

Quote

“l1. Secure global net zero by mid-
century and keep 1.5 degrees Celsius
within reach.

To deliver on these targets, countries
will need to:

+ accelerate the phase-out of coal
+ curtail deforestation

+ speed up the switch to electric ve-
hicles

+ encourage investment in renew-
able sources.

2. Adapt to protect communities and
natural habitats

At COP25 we need to work together
in order to enable and encourage
countries affected by climate change
protect and restore ecosystems.

3. Mobilise finance

International finance institutions
must play their role and we need work
towards unleashing the trillions in
private and public sector finance re-
quired to secure global net zero.

4. Work together to deliver

We can only respond to challenges of
the climate crisis by working togeth-

”

er.



These targets must be translated into
action in order to accomplish them
as soon as possible. We have to halve
emissions over the next decade and
reach net zero carbon emissions by
the middle of the century?.

In line with the UK conditions, the
Summit patrons had to give real con-
tribution to global climate change
and to agree with the COP26 targets.
In fact, to accomplish them business-
es are obliged to net zero commit-
ments by 2050 or earlier with a reli-
able short-term action plan.

Many believed that Glasgow 26 was
“the last chance” to put under con-
trol global climate change. Although
there is agreement for keeping global
warming below 2°C compared to the
pre-industrial era, and preferably to
1.5°C, and despite the implementa-
tion of Nationally Determined Contri-
butions (NDCs), we are not approach-
ing these goals.

At the very beginning of COP26, the
leaders by Leaders’ Declaration stated
that they would engage themselves in
conservation and restoration of for-
ests and other terrestrial ecosystems,
decrease in vulnerability, sustainable
agriculture, and if necessary, rede-
sign agricultural policies and pro-
grammes.

The most vulnerable are at the great-
estrisk from climate change, but their
contribution has been the smallest
in causing it. Therefore, COP26 sug-
gested action on adaption to make
plans and allocate more finance for
improvement of early warning sys-
tems, defence from floods and build-
ing resilient infrastructure and agri-
culture to avoid further loss of life,
livelihoods and natural habitats?.
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COP26 PLEDGES

Glasgow Food and Climate Declara-
tion has confirmed the necessity of
all parties involved in food systems
to bring decisions on sustainable and
righteous transition and coordinated
decision-making for all involved par-
ties. Development and implementa-
tion of integrated food policies as key
elements in the fight against climate
change, reduction of greenhouse gas
emissions and appeal to governments
to establish policies for support of
these objectives.

Food systems currently account 21-
37% of total greenhouse gases, and
extreme inequalities are spread
throughout the food system and dis-
proportionately affect communities.

A total of 130 countries have prom-
ised to end deforestation by 2030.
Furthermore, they committed to zero
emission cars and vans transition by
2040, and no later than 2035 in lead-
ing markets®.

Finance as a huge challenge

The amount and access to finance are
very important for implementation
of the Paris Agreement and play a key
role in reaching “the green” recovery
from the COVID-19 pandemic. Par-
ticipants concluded that the amount
of climate finance was increasing as
well as the challenges in accessing
available finance from the climate
funds, including Green Climate Fund
(GCF). Participants emphasized that
political will was necessary to direct
and simplify approaches and that
greater individual and collective ac-
tions would be necessary to overcome
the current and future catastrophic
effects of global climate change?.



Presidency asked the Canadian and
German governments to lead the 100
billion dollars delivery plan. Within
UK’s Clean Green Initiative, finance
would be provided for supporting
the deployment of sustainable infra-
structure and green technology in de-
veloping countries?.

Developed countries agreed to con-
tinue with providing 100 billion dol-
lars annually as financial support to
developing countries until 2025%.

In order to reach Nationally deter-
mined contributions, South Africa
as the world’s largest carbon-inten-
sive producer of electricity would be
given 8.5 billion dollars over the next
3-5 years. However, trillion of dollars
of additional investment annually
would be needed to provide a safe
future with low carbon and to sup-
port countries that already live with
the devastating impacts of climate
change. Also, the United States, the
European Commission and United
Kingdom committed to work togeth-
er with other countries to support a
green recovery from COVID-19 and to
increase financial support for clean,
green infrastructure in developing
countries?,

The anticipated 20 trillion US dollars
should be shifted to infrastructure
from fossil fuels to renewable sourc-
es and energy efficiency by 2050%.

At least 23 countries undertook new
commitments to gradually discon-
tinue the usage of coal energy. On
the other hand, major international
banks committed to end the entire
international public financing of coal
power by the end of 2021. At least 25
countries and public finance institu-
tions committed to stop internation-
al public support of fossil fuels ener-
gy sector by the end of 2022. If these

commitments are fulfilled, it is clear
that COP26 meant gradual ending
of coal energy as the major cause of
climate change. Furthermore, it was
planned to end the support for new
coal power plants®.

Governmental steps are concentrated
on economic support. Will the high-
emission reduction be a priority or
the recommendations from the Paris
Agreement and all its previous her-
alds will be ignored? In spite of the
fact that World Bank (2020), Inter-
national Monetary Fund (IMF) (2020),
International Energy Agency (IEA)
(2020) and International Renewable
Energy Agency (IRENA) (2020) have
developed guidelines and recommen-
dations for sustainable recovery, they
have no political support.

By completion of the Paris Rulebook
and how the Paris Agreement is be-
ing delivered, for the first time the
developing countries and at the same
the most vulnerable ones to climate
change agreed to gradually end the
use of fossil fuels?,

At COP26, six years after the Paris
Agreement, no resolved issues on fi-
nancing global climate action, trans-
parency and mutual frameworks
for climate commitments were ap-
proved. In fact, this refers to Article
6 of the Paris Agreement. Thus, the
pathway to full implantation to the
Agreement was opened>..

Now the resolute implementation
of the contributions and targets re-
mains to be seen.

Assessments and expectations

Current policy applied worldwide
anticipates global warming of about
2.7°C compared to pre-industrial level
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by the end of the century. By imple-
mentation of NDCs, warming will be
kept to 2.4°C. If long-term commit-
ment targets or net-zero targets are
included, then warming would be
kept to about 2.1°C above the pre-in-
dustrial levels. The warming projec-
tions dropped by 0.3°C after the made

2100 WARMING PROJECTIONS

Emissions and expected warming based on pledges and current policies

60

pledges and established targets by the
USA and Peoples’ Republic of China.
According to the “optimistic” sce-
nario, if the 140 analysed countries
reach the zero emission targets, then
the average warming will be 1.8°C, or
below 2°C.
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Chart 1. Warming projections until 2100

Available at: https://climateactiontracker.org/global/temperatures/

There is a significant gap between
the pledges made by the governments
and the total level of actions they
have undertaken so far. To accom-
plish limiting warming to 1.5°C above
pre-industrial levels means that
greenhouse gas emissions should be
reduced rapidly in the next years and
decades and reach zero around the
middle of the century*.

It is estimated that natural causes
such as changes in solar radiation
or volcanic activity are estimated to
contribute to less than plus or minus
0.1°C to total warming between 1890
and 20103,

EU member states, although consid-
ered to be the leaders in implementa-
tion of climate change promises, have
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not reached the targets required by
the Paris Agreement*.

According to the National broadcast-
ing system of the UK (BBC), after long
negotiations, despite the expressed
disappointments, “the countries
agreed to phase down rather than
phase out coal”®.

With the new economic challenges,
it is clear that we are at a crossroads.
Although COP26 did not deliver the
full range of ambitions necessary to
tackle climate change, COP26 must
start now by a persistent, strenuous
fight for our lives®.



Conclusions

The impact of COVID-19 crisis will
be crucial for the future of the cli-
mate policy. Climate changes will
not wait. Their threat is over our
heads and each and every day we face
them. Every individual has a role to
play in dealing with global climate
change and we all can contribute to
this threat if we all work together in
a synchronous way. A greater politi-
cal involvement is needed along with
collective actions taken by all social
actors. Over the last two years, the
World Health Organization has advo-
cated for greater inclusion of health
authorities and services in Nationally
determined contributions through
activities to reduce the implications
on health by climate change.
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Abstract

Aim of the paper was to determine the presence of risk factors for cardiovascular diseases (CVD)
such as arterial hypertension, hyperlipidemia, hyperglycemia, overweight, smoking; and (i)
to analyze the link between the requirements of their job and the resources available to them.
Materials and methods: A descriptive and analytical cross-sectional study was conducted involving
210 professional drivers who underwent a medical examination at the Institute for Occupational
Health of the Republic of North Macedonia. The examination was done in order to assess their
ability to drive a motor vehicle; they were also given a questionnaire to fill in so as to compare the
requirements of the job and the resources available to them for doing their job. Results: One third of
the respondents had increased levels of triglycerides, glycemia and cholesterol in their blood (33.3%,
28.1%, and 21.4%, respectively); almost half (44.2%) of them were active smokers. One third of the
respondents (31.9%) were obese, with BMI >30 (kg/m2). The resources available to the professional
drivers for doing their job exceed the requirements of the job and this situation has a protective
effect on the occurrence of risk factors for CVD. Conclusion: The high prevalence of risk factors for
CVD among professional drivers can lead to development of CVD and increased incidence thereof,
which can negatively impact on their ability for safe driving. Hence the need for interventions to
prevent these risk factors, including the need to invest in the resources available to professional
drivers for doing their job.
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VisBamok

Ilenta Ha TpyzoT Oelie Ja ce AeTePMUHMpPA MPUCYCTBOTO Ha (paKTOPUTE HA PU3KK 3a MojaBa
Ha KapzuoBackynapuu bonectu (KBE): aprepricka xumeprensuja, XunepaumnuizeMuja, XUmepriu-
KeMuja, 3rojieMeHa TejlecHa TeWHa, Mylauky CTaTyc, U Jla ce aHa/IM31upa HUBHATA TTOBP3aHOCT
co bapamara 11 pecypcute Ha paboTHOTO MecTo. Matepujan u MeTo/u: lecKpUNTUBHO-aHATMTIY-
Ka CTyZIja Ha Ipecek, Bo Koja Kaj 210 mpodecnoHanHn Bo3aun bea aHamu3uPaHu JeN o] pesyi-
TaTUTe J00MeHN MPU 37IPaBCTBEHUOT MPeries] CIpoBefieH Bo MHCUTYTOT 3a Meul[uHA Ha TPYAO0T
Ha PCM mipu orieHKaTa Ha CriocoOHOCTa 3a YIPaByBatbe CO MOTOPHO BO3KIIO U Pe3yTaThTe 3a Ha-
pamara 1 pecypcute Ha paboTHOTO MeCTo Jo00MeHH o COOfjBeTeH Mpamantuk. Pesynratu: Efma
TPeTUHA O]l UCTIUTAHUL[UTE MMAa MOKAueH! BPeJHOCTU Ha TPULJMLepUUTe Bo KpBTa (33,3%);
riKeMujaTa Oetlie srofieMeH Kaj 28,1%, Xo7mecTeponoT Bo KpBTa Oellie srofieMeH Kaj 21,4% u peun-
cu mofioBuHa (44,2%) on ucnuryBanute npodecuoHanHu Bo3auu Oea aKTUBHU nymaun. TpeTnHa
(31,9%) op ucrmranutyTe 6ea o6e3nn co BMI >30 (kr/m2). Pecypcute Ha paboTHOTO MeCTO O KOH
pacrioyiaraaT UCIIUTYBaHUTe MpodecnoHatiu Bo3auu 6ea moroneMu off 6aparmara Ha PabOTHOTO
MECTO 1 0BOj MOJIe]T Ma MPOTEKTUBHO /IejcTBO BP3 TlojaBaTa Ha MCTIUTYBAHKUTe (haKTOPH Ha PU3MK
3a KBB. 3aknyuok: Bicokara npeBaseHiiyja Ha hakTopute Ha pusik 3a KBB kaj mpodecionantu-
Te BO3auy MO3Ke Jla PUJIOHece 3a 3auecTeHa mojasa 1 pas3soj Ha KBD miro, nak, Mosxke fa Biujae
BP3 HUBHATA CIIOCOOHOCT 3a Oe30eiHO YIpaByBambe co MOTOPHO BO3wio. OTTamy, MpousyeryBa
notpebara o/ MHTepPBeHIUM 3 HUBHA MPeBeHIMja BKIYUNTEITHO U WHBECTHUIINja BO pecypcuTe Ha
paboTHOTO MecTo.




Introduction

Human activity in modern living
and working conditions cannot be
imagined without traffic. The term
traffic refers to the transfer of
people, goods, news, energy from
one place to another!. Professional
drivers transport material goods
or passengers and driving is their
primary occupation which provides
their livelihood. Pursuant to the
Rulebook on the health criteria to
be met by drivers of motor vehicles
arising from the Law on Traffic
Safety and Article 3:

“professional driver is a candidate
for driver/driver of a motor vehicle of
the categories: B+E, C, C+E, D, D+E
as well as categories A, B, F, G and M
to whom driving a motor vehicle is
his/her primary occupation’.

Road traffic can be freight, passen-
ger and specific traffic. Profession-
al drivers in freight and passenger
traffic, in terms of whether they
transport material goods or pas-
sengers, can be professional truck/
heavy truck drivers, bus drivers and
taxi drivers.

Several factors, such as continuous
time pressure, sitting position of
the body during the entire working
hours, excessive stimulation from
the external environment, prob-
lematic interactions with other
road users, lack of social support at
work and shift work (rotations) 3,4
are defined as stress-related fac-
tors that simultaneously increase
the occurrence of negative effects
on drivers’ health, safety and driv-
ing performance>”.

The working conditions of pro-
fessional drivers can affect their
health and well-being?°. Profession-
al drivers are constantly exposed to
environmental impacts (e.g., noise,
smog, variable light conditions)
and poor ergonomic conditions®.

In the available literature, the
most common health problems
faced by professional drivers as a
result of exposure to occupational
harms at the workplace are: arte-
rialhypertension', musculoskel-
etal disorders'*', gastrointestinal
7' metabolic disorders'®, chronic
fatigue!®?> and mental health prob-
lems#22, However, the main health
conditions that professional driv-
ers suffer from are: cardiovascular
diseases, gastrointestinal disorders
and musculoskeletal problems’. Tse
et al. found that bus drivers have
problems with arterial hyperten-
sion and work-related stress®.

The health of professional drivers
is an important aspect related to
traffic safety. Cardiovascular dis-
eases are a leading cause of mor-
bidity and mortality in the general
population. Most studies indicate
that the risk of cardiovascular dis-
ease is higher in professional driv-
ers than in the general population
2327 Platek, Anna E. et al. point out
in their study that professional
drivers are exposed to many risk
factors for cardiovascular diseases
due to certain job characteristics
such as: working hours, work-relat-
ed stress, low physical activity and
unhealthy dietary habits??,

There are health conditions that
have obvious implications or pose a
risk to the safe operation of a motor
vehicle. With these health condi-
tions, there is a risk of unexpected
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weakness and inability to safely op-
erate a motor vehicle, which con-
firms the importance of the link
between health and traffic safety.
Health conditions in which there is
a risk of unexpected weakness and
inability to safely operate a motor
vehicle include: sudden cardiac and
cerebrovascular episodes?, neuro-
logical diseases®®, narcolepsy’!, or
hypoglycemic episodes of type I or
II diabetes??, disorders of the sen-
sory organs for sight and hearing.

Arterial hypertension, hyperlip-
idemia, hyperglycemia, increased
body weight and smoking status are
described in the available literature
as significant risk factors for car-
diovascular diseases in profession-
al drivers that can affect the ability
to safely operate a motor vehicle.
The obtained results are a baseline
for further research and analysis of
the influence of work-related fac-
tors (job demands and resources)
on the occurrence of risk factors
for cardiovascular diseases.

The aim of this paper was to deter-
mine the presence of risk factors
for cardiovascular diseases, such
as: arterial hypertension, hyperlip-
idemia, hyperglycemia, increased
body weight and smoking status,
and to analyze their link with the
job demands and resources of pro-
fessional drivers.

Materials and methods

A descriptive and analytical cross-
sectional study involving 210 pro-
fessional drivers was conducted
in the Institute for Occupational
Healthof the Republic of North
Macedonia in the period from June
2020 until October 2021.
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The data on the studied risk fac-
tors for cardiovascular diseases in
professional drivers were obtained
using the medical record for evalu-
ation of the psychophysical abil-
ity to operate a motor vehicle and
the clinical tests (laboratory tests
and ECG) as part of the medical
examination of the studied group
of professional drivers in order to
evaluate their ability to operate
a motor vehicle, which is carried
out in accordance with the “Rule-
book on the method of performing
medical examination of drivers of
motor vehicles, the criteria regard-
ing the staff and the equipment for
performing medical examination,
as well as the method and proce-
dure for issuing a health certifi-
cate for psychophysical ability to
operate a motor vehicle”33and the
“Rulebook on the health criteria
that must be met by candidates for
drivers of motor vehicles”2. The
data on the studied risk factors for
cardiovascular diseases were ob-
tained through medical examina-
tion performed by an occupational
medicine specialist and refer to
the following: anamnestic data on
selected health conditions of in-
terest (arterial hypertension, hy-
perlipidemia, diabetes) diagnosed
by a doctor and presentation of
positive findings obtained during
the examination for the following
parameters: laboratory tests (hy-
perglycemia, increased cholesterol
and triglyceride levels in the blood),
clinical parameters (ECG findings,
blood pressure), habits (smoking
status) and with the help of data on
body weight, body height and age,



the body mass index was calculated
using a calculator.

The following instruments were
used to obtain data in the current
study: Medical record for evalua-
tion of the psychophysical ability
to operate a motor vehicle (medical
record) and Questionnaire on job
demands and resources.

Electrocardiography - The analysis
of the electrocardiogram was per-
formed based on the characteristics
of: heart rate, rhythm, QRS axis,
signs of left ventricular hypertro-
phy and signs of coronary disease®.

Arterial hypertension (HTA) is de-
fined as a blood pressure (BP) with
values >140/90 mmHg in popula-
tion >18 years of age. These val-
ues correspond to BP of >135/>85
mmHg in case of home measure-
ment, i.e., average value of >125-
130/>80 mmHg in case of am-
bulatory measurement®. Blood
pressure was measured in the doc-
tor’s office with a mercury sphyg-
momanometer on the right arm in
a sitting position, after a 5-minute
rest, and the measurement was re-
peated after 2 to 5 minutes, with
mandatory measurement on the
contralateral arm as well. Elevat-
ed blood pressure is confirmed if
values of >140/90 mmHg are mea-
sured at least twice during two or
three consecutive visits. According
to the 2013 Guidelines for the man-
agement of arterial hypertension,
the European Society of Arterial
hypertension (ESH) and the Euro-
pean Society of Cardiology (ESC)
classifies blood pressure: optimal
blood pressure (<120/80mmHg),

normal blood pressure (120-129/80-
84 mmHg), high normal blood pres-
sure (130-139/85/89 mmHg), grade 1
arterial hypertension (140-159/90-
99mmHg), grade 2 arterial hyper-
tension (160-179/100-109 mmHg)
and grade 3 arterial hypertension
(>180/110 mmHg)>°.

Smoking status - the classification
of respondents according to smok-
ing status was made according to
the WHO recommendations for
defining smoking status.Respon-
dents who during the study smoked
at least one cigarette per day
weredefined as active smokers¥.

Laboratory tests - Cholesterol (ref-
erence value <5.2 mmol/L) and tri-
glycerides (reference value <1.9
mmol/L) were examined according
to the Chod-PAP-cholesterol perox-
idase method3%%.

Body mass index (BMI) is a tool that
shows the relationship between
body weight and height, of course,
taking into account the age and the
gender. It is calculated simply by us-
ing a calculator, which provides a
certain index that indicates wheth-
er the body weight is appropriate in
relation to other parameters.

Job demands and resources were
analyzed by using the modified
Questionnaire for job demands and
resources designed on the basis of
“Questionnaire on the impact of
working conditions on the health
of healthcare workers - violence
and work-related stress”, which
refers to the job demands and re-
sources, taken from the School of
Occupational Medicine, Universi-
ty of Zaragoza, Spain*’. This study
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used the section with questions re-
ferring to the job demands and re-
sources that were modified for the
needs of this study. The first part
of the questionnaire consists of
five questions referring to the job
demands to which the respondent
provided answers on a Likert scale
(never - very often) to the follow-
ing questions: at work I feel tense,
uncomfortable; my job has a nega-
tive impact on my physical or men-
tal health; I have a lot of things to
finish in an unrealistically short
amount of time; the pressure from
work affects my family, i.e. private
life, and on a Likert scale (easy -
very difficult) I tell my opinion to
my superiors. The following seven
questions refer to job resources to
which the respondent had to pro-
vide an answer on a Likert scale
(never - very often) to the following
questions: I am able to completely
finish my work duties; I am suffi-
ciently financially rewarded for my
work; I have enough advancement
opportunities at work; and on a
Likert scale (completely false - very
true) to the following questions: I
can adequately apply my knowledge
and skills at work; the workplace is
safe; I have enough funds for main-
tenance of the vehicle and for fuel
and the vehicle I drive is roadwor-
thy.

The validation of the questionnaire
was performed with the reliability
analysis, by measuring the internal
consistency of the questionnaire.
The analysis determined the follow-
ing reliability coefficients - Crom-
bach alpha for job demands was
0.704, and for job resources 0.688,
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which indicated their good and ac-
ceptable reliability.

The respondents, i.e., the profes-
sional drivers, were informed about
the objectives of the study and each
respondent signed a written con-
sent for voluntary participation in
the study.

Data obtained were statistically pro-
cessed with the SPSS programme.
Continuous variables are expressed
as mean values with standard de-
viation, and nominal variables as
absolute numbers and percentages.

Limiting factors in the study can
be errors due to no response as a
result of professional drivers refus-
ing to answer questions related to
their health status or answers not
being completely honest and com-
plete and referring to health condi-
tions that can question their ability
to operate a motor vehicle. To min-
imize these errors, before start-
ing to answer the questions, the
respondents were informed about
the motive, objectives and method
of the study, as well as the confi-
dentiality of the obtained data.

Results

Demographic characteristics

The current study included 210
male professional drivers. The av-
erage age of professional drivers
was 46.31+9.45 years, with a min/
max age of 23/67 years. Most of the
respondents 164 (78.6%) have com-
pleted secondary education.



Table 1.

Work experience I\ Mean+SD

Analysis of the sample according to work experience

Min/Max

Median (IQR)

Years of services as a professional driver

Taxi driver 51 12.08+744 1/30 10 (6-18)
Truck/heavy truck driver [RNESIN B Y ET)5] 1/40 12 (7-20) XZ(_262326911[?;
Bus driver 26 | 15.04+12.01 1/38 13.5(4-26) p=

Total 14.59+9.08

Working hours per week

12(7-20)

Taxi driver 51 | 4509:818 |  30/70 40 (40-50)
Truck/heavy truck driver [RESENEYDYENS 30/70 40 (40-45) XZ@F f0%889;
Bus driver 26 | 40.23+3.98 30/46 40 (40-40) p=:

Total 4).67+6.03

Kruskal-Wallis H test

The representation of taxi drivers
in the study was 51 (24.28%) persons
with an average of 12.08+7.44 vyears
of service; min/max of 1/30 vyears
and 50% of them with less than 10
years of service for Median IQR =10
(6-18). There were 133 (63.33%) truck/
heavy truck drivers with an average
of 14.61+9.05 vears of service; min/
max of 1/40 years and 50% with less
than 12 years of service for Median
IQR=12 (7-20).The smallest number
of professional drivers in the sample
were bus drivers, namely 26 (12.38%)
with an average of 15.04+12.01 years
of service; min/max of 1/38 years and
50% of them with less than 13.5 years
of service for Median IQR=13.5 (4-26).
For p>0.05, there was no significant
difference between the three types
of professional drivers regarding the
length of service (Kruskal-Wallis H
test:X2(2)=2,019; p=0,3644 (Table 1).

40 (40-45)
*significant by p<0,05

Years of service - The average total
years of service of professional driv-
ers in the sample was 14.59+9.08 years
with min/max of 1/40 years and 50%
with less than 12 years of service for
Median IQR=12 (7-20) (Table 1).

Working hours per week - The av-
erage number of working hours per
week for the entire sample of respon-
dents was 42.67+6.03 with min/max of
30/70 hours. For 50% of professional
drivers, regardless of the type of mo-
tor vehicle they drive, the number
of working hours per week was less
than 40 for Median=40 (Table 1).

The average number of working hours
per week for taxi drivers, truck/heavy
truck drivers and bus drivers sepa-
rately was 45.09+8.18 vs. 42.22+5.05
vs. 40.23+3.98, respectively. The mini-
mum number of working hours per
week for all three types of profes-
sional drivers was 30 hours and the
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maximum number was the smallest
for bus drivers and it was 46 hours,
and for taxi drivers and truck/heavy
truck drivers it was 70 hours each.
For p>0.05, there was no significant

Table 2.

difference between the three types
of professional drivers regarding the
number of working hours per week
(Kruskal-Wallis test: X2(2)=4.589;
p=0.1008 (Table 1).

Data on selected risk factors for CVD (anamnestic data on health conditions
diagnosed by a doctor: arterial hypertension, hyperlipidemia, diabetes)

**Diseases of interest

Arterial hypertension - HY

17(8.09%)

Hyperlipidemias - HL

11(5.24%)

Diabetes - DB

18 (8.57%)

Regarding the data related to diseases
diagnosed by a doctor for which they
receive chronic therapy, professional
drivers included in this study with re-
gards to selected risk factors for car-
diovascular diseases stated that 8.1%

Table 3.

suffered from arterial hypertension,
and 8.6% from diabetes. A smaller
percentage (5.2%) of the tested pro-
fessional drivers stated that they had
elevated levels of fat in the blood.

Data on selected laboratory and clinical parameters

Laboratory and clinical parameters

Laboratory parameters

ECG findings - pathological changes

Glycemia - increased values in the blood 59 (28.09%)
Cholesterol (total) - increased values in the blood 45(21.43%)
Triglycerides - increased values in the blood 70(33.33%)

Cardiac parameters

9(4.28%)

occupational medicine specialist

Habits - smoking status

*

According to the laboratory and
clinical tests, the highest percent-
age (33.3%) of the tested professional
drivers had elevated triglycerides lev-
els in the blood. Blood sugar levels
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Blood pressure - high blood pressure measured during the examination by the

28(13.33%)

were elevated in 59 respondents or
28.09%, while total cholesterol was
elevated in 45 respondents or 21.4%
of the studied professional drivers.



From the results shown in Table 3, we
can see that in 9 (4.3%) respondents
pathological changes were found on
the ECG, while in 28 (13.3%) respon-
dents the blood pressure was high,
i.e., above 140 mmHg for systolic
pressure and above 90 mmHg for dia-
stolic pressure.

Table 4.

Results for Body Mass Index (BMI)

BMI (kg/m’)

<25 (kg/m’)

225 (kg/m’)
WEIGHT STATUS
Underweight(UW)
Normal weight (NW)
Overweight (OW)
Obesity (OB)

The results of the calculated values
of BMI showed that more than half
of the respondents, as high as 70.5%,
wereovernourished and had a BMI
greater than 25 (kg/m?), of which 31.9%

Table 5.

scale)

JRD
(domains / questions)

Job demands

At work I feel tense, uncomfortable

Regarding the smoking status, 92 re-
spondents stated that they smoked
at least one cigarette per day, which
was 44.2% of the tested professional
drivers.

62 (29.52%)

148 (7048%)

Difference test significantly * p<0,05

(2 NW/0B: p=0.198
55 (26.19%) N\?)//O%\Q,
83 (39.52%) p-0.0"
67(31.90%) OW/OB: p=0.104

were in the obese category with BMI
greater than 30 (kg/m?). Less than one
third of the respondents, 26.2%,were
normally nourished with a BMI in the
interval of 18.5 (kg/m?) -24.9 (kg/m?).

Results for mean values of job demands and resources (job demands and resources

JRD score

Percentiles

50th
(Median)

Min/

th
Max %

Mean+SD 25t

I think that my job has a negative impact on
my physical/mental health:

I have a lot of tasks to complete in an unrealis-
tically short amount of time

I tell my opinion about work to the superiors

The pressure I feel from work also affects my
family and/or private life

Average TOTAL score

0.45+0.76
210 | 0.28+0.72 | 0/4 0 0 0
210 | 0.82+096 | 0/4 0 1 1
210 | 042+093 | 0/4 0 0 0
210 | 0.23+0.70 | 0/4 0 0 0
210 | 044056 | 0/34 | 0 0.3 0.6
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Job resources

I am able to completely finish
my work duties

I am sufficiently financially rewarded for my work

I have enough advancement opportunities at
work

I can adequately apply my knowledge and
skills at work

My work environment is safe (passengers, traffic)

I have enough funds for maintenance of the
vehicle and for fuel

The vehicle I drive is roadworthy

Average TOTAL score

2.99+0.35
210 239114 | 0/4 2 2 3
210 2.75£1.06 | 0/4 2 3 4
210 | 3.6420.77 | 0/4 4 4 4
210 | 354099 | 0/4 4 4 4
210 | 3784060 | 0/4 4 4 4
210 | 3.87+042 | 1/4 4 4 4

3.28+048 3

Job Demand -Resource

The results presented in the above
table show that the respondents (pro-
fessional drivers) had higher mean
values for job resources (mean value
on the scale of job resources 3.280 SD
0.482) than the mean values for job
demands (mean value on the scale
of job demands 0.425 SD 0.546).The
greatest job resources pointed out by
the respondents were the vehicle’s
road worthiness (mean value 3.87 SD
0.421), the possibility to maintain the

Table 6.

road worthiness of the vehicle and
had a sufficient fuel supply (mean
value 3.79 SD 0.601), the possibility
to adequately apply knowledge and
skills (mean value 3.64 SD 0.774), as
well as the job safety (mean value 3.55
SD 0.982).Respondents perceived the
time pressure as the most stressful
factor of the job, while driving a road-
worthy vehicle was the most valuable
resource of the job, which gave them
a sense of safety in the traffic.

Analysis of the relationship between the occurrence of risk factors for

cardiovascular disease and the mean values of job demands

Risk factors
for CVD

Arterial hypertension

Job demands
Average

Diabetes

Hyperlipidemias No

Yes

No abnormality detected:
Blood pressure

High BP
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No abnormality detected: 0460 0.583
Glycemia 149
Hyperglycemia 0.334 0426 (0.14)

No abnormality detected: 0440 0.525
Cholesterol 0.778
Hypercholesterolemia 0.368 0.617 (0.43)

No abnormality detected: 0411 0.518
Triglycerides 0496
Hypertriglyceridemia 0451 0.600 (0.62)

Non-smokers 0422 0.583
Smoking status -0.077
Smokers 0428 0498 (0.93)

BMI <25 0465 0.605
Body Mass Index 0.690
BMI >25 0408 0.520 (0.49)

The analysis of the obtained data re- factors for cardiovascular diseases
garding the impact of job demands did not show any statistically signifi-
on the occurrence of the studied risk cant relationship.

Table 7.  Analysis of the relationship between the occurrence of risk factors for
cardiovascular diseases and the mean values of job resources

Risk factors Job demands t
for CVD Average M) (p)
No 3.268 049
Arterial hypertension -1.245
3420 0.26 (0.21)
No 3.273 0490
Diabetes -0.792
Yes 3.369 0.367 (043)
Hyperlipidemias No 3.294 0457
1719
Yes 3.039 0.795 (0.08)
No abnormality detected: 3.277 0485
Blood pressure -0.297
High BP 3.306 0.466 (0.78)
No abnormality detected: 3.301 0485
Glycemia 1.01
Hyperglycemia 3.226 0472 (0.31)
No abnormality detected: 3.286 0476
Cholesterol 0323
Hypercholesterolemia 3.260 0.505 (0.74)
No abnormality detected: 3.305 0410
Triglycerides 1.028
Hypertriglyceridemia 3.232 0.598 (0.36)
Non-smokers 3.254 0.511
Smoking status -0.872
Smokers 3313 0442 (0.38)
BMI < 25 3.339 0460
Body Mass Index 1132
BMI >25 3.256 0490 (0.25)
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The job resources available to the
tested  professional drivers were
greater than the demands, which
contributed to having a commitment
to the job, job safety, and they did not
have any statistically significant rela-
tionship with the occurrence of CVD
risk factors.

Discussion

The current study included 210 male
professional drivers, at an average
age of 46 years and most of them
with completed secondary education
.These demographic data match the
demographic characteristics of pro-
fessional drivers worldwide who have
a distinct set of demographic charac-
teristics and have undergone selec-
tive processes regarding their physi-
cal, psychological, and educational
standards 41.

According to the anamnestic data of
the respondents, 17 professional driv-
ers or 8.1% of the respondents suf-
fered from arterial hypertension for
which they regularly received ther-
apy. The values obtained from the
measured blood pressure showed a
greater representation of this phe-
nomenon among professional driv-
ers; in 28 professional drivers mea-
sured values were higher than 140
mmHg for systolic pressure or higher
than 90 mmHg for diastolic pressure,
which was 13.3% of the respondents.
This may be the result of a newly dis-
covered condition or a condition that
some of the respondents didn’t want
to share. Similar values regarding the
prevalence of arterial hypertension in
professional drivers were observed in
the study conducted by Nadia Tigha-
Bouaziz et al. (2016), among 128 male
professional drivers with work ex-
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perience longer than 5 years, where
the prevalence of arterial hyperten-
sion was 8%. It was established that
obesity and prolonged sitting were
important risk factors for cardiovas-
cular diseases and 40% of those who
had arterial hypertension were in the
obese category with a BMI greater
than 30+

Arterial hypertension is a serious con-
dition that can cause stroke, heart
failure, peripheral artery disease and
kidney failure. In order to evaluate
the ability to drive, the focus must
be put on the potential relationship
between arterial hypertension and
sudden collapse, and the functional
disturbances that arterial hyperten-
sion can cause that affect visual acu-
ity and brain function.

With regards to the safe operation
of a motor vehicle, arterial hyperten-
sion may be the reason for the driver’s
incapacity in the case of malignant
arterial hypertension. This condi-
tion includes a syndrome of severe
elevation of arterial blood pressure
(diastolic blood pressure usually > 140
mmHg) with vascular damage, espe-
cially retinal hemorrhages, exudates
and/or papilledema, which may lead
to sudden onset of blurred vision.
Malignant arterial hypertension can
also be complicated by cerebral hem-
orrhages that can affect cognitive or
physical abilities, restricting these
patients from driving. In addition to
this extreme condition, grade 3 ar-
terial hypertension according to the
ESH/ESC Guidelines - classification
of arterial hypertension®® is strongly
and proportionally associated with
the occurrence of a stroke which
has an annual incidence of over 0.3%
when systolic blood pressure is > 180



mmHg. Therefore, professional driv-
ers should not be allowed to drive
until their arterial hypertension is
under control. According to the same
ESH/ESC Guidelines ,grade 1 or grade
2 arterial hypertension can be con-
sidered as a cardiovascular risk with-
out immediate consequences on driv-
ing safety. It should be treated, but
should not be a reason to restrict
driving®.

Professional drivers included in this
study with regards to hyperlipidemia
provided anamnestic data that 11 of
them had elevated blood fat values,
or 5.2% of the respondents. However,
the laboratory blood tests showed
that blood cholesterol was increased
in 45 respondents, which was 21.4% of
the respondents, while triglycerides
in the blood were increased in 70 re-
spondents, or 33.3%. Hyperlipidemia
as cardiovascular risk factors was
also identified in a study conducted
by Hirata RP. et al. along with obesity,
arterial hypertension, and hypergly-
cemia in a young male population of
professional bus drivers*.

Hyperglycemia, the increased level
of blood sugar in professional drivers
is one of the most common findings
in the process of evaluating the abil-
ity to operate a motor vehicle. Also
in the current study, laboratory tests
showed increased levels of blood sug-
ar of over 6.lmmol/L in 59 profession-
al drivers, i.e., in 28.1% of the respon-
dents, while 8.6% of the respondents
reported that they were suffering
from diabetes. Increased blood sugar
levels in professional drivers occur
due to the sedentary way of work and
long-term driving, fast food, reduced
physical activity, stressful situations
related to other road users, and the
increased blood sugar levels are de-

tected during regular medical exami-
nations that are mandatory for pro-
fessional drivers every 24 months.

IzadiN. etal,, in their study of 1903 driv-
ers who applied for a driver’s license,
found hyperglycemia in 52.1% of the
drivers, 9.1% of whom were in the dia-
betic phase. Overweight was observed
in 65.6% of the studied population,
44.8% were diagnosed with overweight
and 20.8% with obesity. Obesity among
professional drivers can also be noted
among professional drivers in the cur-
rent study in which 71.2% of profes-
sional drivers had a BMI over 25 and
even 32.2% were in the obese category
with a BMI over 30%.

A study published by Ronna et al. de-
scribed that in the United States pro-
fessional drivers must undergo a medi-
cal examination in order to become a
licensed driver of a commercial motor
vehicle. This certificate is valid for up
to 24 months; however it can be is-
sued for less than 24 months when
monitoring a health condition, such as
arterial hypertension. However, medi-
cal examinations of professional driv-
ers have shown that drivers have poor
overall health and a higher prevalence
of risk factors for cardiovascular dis-
eases, especially tobacco use, arterial
hypertension, and obesity, compared
to the general population*. Regard-
ing the smoking status, the percentage
of smokers is high and in the current
study, as many as 44.2% of respondents
were active smokers. Poor health of
truck drivers is often attributed to life-
style including diet, physical inactivity
and prolonged sitting.

Analysis of the mean values of job de-
mands and resources showed higher
values of job resources compared to
the mean values of job demands and
the occurrence of risk factors for car-
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diovascular diseases. According to
job demands and resources model,
high values of job resources lead to
increased productivity and motiva-
tion at work.T his process was dem-
onstrated in the critical review of the
Job Demands-Resources Model (JD-R
model) presented by Schaufeli et al. in
2014, according to which high job de-
mands led to impaired health (health
impairment process), while high job
resources led to increased motiva-
tion and higher productivity (moti-
vational process). This model also
explains the relationship between job
demands and health disorders that
can occur as a result of high job de-
mands, while job resources are asso-
ciated with motivational processes
and work productivity®.

The high prevalence of overweight,
high blood pressure and hyperlip-
idemia are risk factors for the pos-
sible occurrence of cardiovascular
diseases in professional drivers, as
indicated by the fact that 4.3% of pro-
fessional drivers were found to have
pathological changes in the ECG.

The current study provided data re-
garding the frequency of occurrence
of certain cardiovascular risk factors,
which will be further used to analyze
the effect of job-related factors on
their occurrence and their impact on
the safe operation of a motor vehicle
by applying the model of an integrat-
ed approach to the influence of work
environment and health condition of
professional drivers on the safe op-
eration of a motor vehicle.

Conclusion

Lifestyle and work through job de-
mands and resources of professional
drivers may have an impact on the
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increased occurrence of risk factors
for cardiovascular diseases. The high
prevalence of risk factors for car-
diovascular diseases in professional
drivers may contribute to the fre-
quent occurrence and development
of CVD that may affect drivers’ability
to safely operate a motor vehicle. For-
tunately, risk factors for cardiovascu-
lar diseases that have been examined
in this study are preventable health
conditions and lifestyle habits and it
is necessary to create interventions
for their timely diagnosis and treat-
ment, with the aim of preventing the
occurrence of cardiovascular diseas-
es among professional drivers. One
of the preventive approaches, also,
includes investing in increased job
resources for professional drivers.

The results of the current study
showed an increased occurrence of
risk factors for cardiovascular dis-
eases in professional drivers. The
high prevalence of obesity and the
high percentage of smokers among
the respondents, together with the
occurrence of hyperlipidemia, hy-
perglycemia, arterial hypertension
and diabetes are risk factors for car-
diovascular diseases in the studied
group of professional drivers. Job de-
mands and resources may influence
the occurrence of risk factors for
CVD. In the current study, greater job
resources compared to job demands
had a protective effect on the occur-
rence of risk factors for CVD. Invest-
ing in job resources and in developing
a model where job resources will be
greater than job demands, as it is the
case in the current study, will con-
tribute to the prevention of CVD. In
order to improve the ability for oper-
ation of a motor vehicle, timely diag-
nosis and treatment of CVD in profes-
sional drivers is required.



It is necessary, by applying the model
of integrated approach, to analyze the
impact of work environment on the
occurrence of risk factors for cardio-
vascular diseases and their impact on
the safe operation of a motor vehicle,
in order to propose preventive mea-
sures regarding diet, work conditions
(working hours, breaks during driv-
ing), introduction of regular physical
activity for timely prevention of risk
factors for cardiovascular diseases.
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Abstract

Healthcare workers are exposed to various demands at their workplace (physical, psychological,
social or organizational aspects of work) that impose constant physical and/or psychological effort
on a worker. The aim of this study was to determine the characteristics of the job demands of
healthcare workers in different segments of the health sector in RNM, categorized into three groups:
healthcare workers in hospital activity, healthcare workers in outpatient activity and technical
support and administrative staff.Material and methods: This is a cross-sectional descriptive-
analytical study, in which 418 employees participate, classified into three groups according to their
work tasks in health institutions: healthcare workers in hospital activity, healthcare workers in
outpatient activity and technical supportand administrative staff. The statistical analysis has been
done in statistical programs: STATISTICA 12.0; IBM SPSS Statistics 20.0, and the processed data are
presented in tabular forms. Results: The difference among the three groups of respondents in terms
of the following demographic characteristics and job characteristics: gender, marital status, type of
employment contract, total years of service, length of service at thecurrent workplace and number
of working hours per week, is insignificant, i.e. the three groups of respondents are homogeneous
on these issues. The average value of the physical job demands at the level of the entire analyzed
sample is significantly higher compared to the average values of all other job demands. The most
common job demands for each of the groups (physical, organizational, emotional and cognitive
job demands) have been determined, and a comparison has been made among the three groups of
respondents regarding the most significant job demands. Conclusions: The difference registered in
the physical job demands in relation to the three groups of respondents is statistically significant.
Healthcare workers in hospital activity, compared to the technical supportand administrative staff
and the healthcare workers in outpatient activity, are more exposed to the different types of job
demands. The higher average values of the physical job demands among respondents employed in
hospital activity and outpatient activity in relation to technical support and administrative staff
are also highlighted.
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WsBagox

3/paBcTBeHUTe PAOOTHUIM Ce U3/TOKEHN HA PasfnuHy OaparbaHa pabOTHOTO MecTo (Pu3nuKH,
TICHXOJIONIKH, COL[UjaTHU T OPTaHU3AIMCKI acIeKTy Ha paboTaTa) Kou Ha PabOTHUKOT My Ha-
METHYBAAT MOCTOjaH (PU3MUKK 1/UjTK Mcuxoyioniky Harop.IlenTa Ha uctpaxyBameto Oele fa ce
JleTepMUHMPAAT KapaKkTepucTHKNTe Ha baparbara Ha pabOTHOTO MECTO Kaj 37paBCTBEHU PaboT-
HUIM BO Pa3NIMUHK CeTMEHTH BO 37IpaBCTBEHUOT ceKTop Bo PCM, KaTeropusupanu Bo Tpu TPYIIM:
3/IpaBCTBEHN PabOTHUIM BO OOTHMUKA JIEJHOCT, 37]paBCTBEHN PabOTHHUIM BO BOHOOTHUUKA Jiej-
HOCT 1 TIOMOIIHO-TEXHUUKY U a]MUHUCTPATHBeH TlepcoHan. Marepujan u metoau: TpyzoT npet-
CTaBYBA JIeCKPUITUBHO-aHATUTUUKA CTY/IMja HA MPEecek, BO Koja yuecTBo 3eMaar 418 Bpaborenu
Kacubuiiupand BO TPU TPYIHU CTIOpe]] HUBHUTe PAOOTHU 3a7lauil BO 3/IPABCTBEHUTE YCTAHOBMU:
3/IpaBCTBEHN PabOTHUIM BO OOTHMUKA [JIEJHOCT, 37]paBCTBEHN PabOTHHMIM BO BOHOOTHUUKA Jiej-
HOCT 1 BpaboTeH! KO He ce 37paBCTBeHN PAOOTHHUI (TOMOIIHO-TEXHUUKHY 1 a]MUHUCTPATHBEH
nepcoHa). CTaTHCTUUKATa aHa/M3a e HarpaBeHa Bo cratucTuuku nporpamu: STATISTICA 12.0;
IBMSPSS Statistics 20.0, a obpaboTeHuTe MojiaToly ce npukaxanu tabenapHo. Pesynraru: Pas-
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CTaX, JI0JUKMHA Ha paboTeH CTaX Ha CeramHoTo paboTHO MecTo M Opoj Ha PabOTHY YAacOBU BO
TeKOT Ha HeflefiaTa e HecUrHU(UKAHTHA, O/THOCHO IO OBHe Tpalliaba rpymuTe ce Xxomorenu. [1po-
ceyHata BpeJIHOCT Ha (hu3nUKuTe Gapara Ha paboTHOTO MECTO Ha HUBO HA MCTIUTYBAHUOT MPUMe-
POK e CUTHU(UKAHTHO MOBUCOKA BO CrIopejiba co MPOoCeUHnTe BPeIHOCTH Ha CUTe JPyTH Oaparba-
OpraHM3aIMCcKy, eMOIMOHATHI U KOTHUTUBHY. JloO1eHy ce co3HaHMja 3a HajuecTuTe Haparba Ha
paboTHOTO MecTo 3a ceKoja off rpymuTe (HU3MUKH, OPTHU3AIMCKY, eMOIMOHATIHI U KOTHUTUBHH),
a HampaBeHa e 1 crope/iba Mery TpuTe IPYIHM BO BPCKa CO Haj3HauajHUTe Oapatba Ha PabOTHOTO
MecTo. 3aKnyuok: Pasnnkara Koja ce perucTprpa Kaj husuukute 6apama Ha PabOTHOTO MECTO
BO OJIHOC Ha TPUTe TPYNYU UCIUTAHMUIIM € CTATUCTUUKY CUTHU(UKAHTHA. 37[paBCTBeHUTE PabOT-
HUIM BO OOJTHUUKATA JI6jHOCT CIIOPEIEHO CO TTOMOIIHO-TeXHUUKUOT W aJIMUHUCTPATHBEH TIepPCo-
HaJl ¥ 37[paBCTBEHNTE pabOTHHUIM 0] BOHOOTHUUKA JIEJHOCT Ce ToBeKe U3/0KeHH Ha Pa3TnIHUTe
BUI0BU Oaparba Ha pab0THOTO MecTo. Ce MCTAKHYBAAT M MOBUCOKUTE TPOCEUHN BPEIHOCTH HA
(busnukure bapama Ha pabOTHOTO MECTO Kaj MCTIMTAHUIUTE BPabOTeHY BO OOTHUUKA JIejHOCT 1
BOHOOJTHUUKA JIEJHOCT BO OJTHOC HA MOMOIIHO-TEXHUUKKOT 1 AJ]MUHUCTPATUBEH MePCOHAT.
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Introduction

Due to the fact that healthcare
workers are people engaged in spe-
cific activities with the primary goal
of preserving and improving peo-
ple’s health may provide direct pa-
tient care and service delivery (doc-
tors, nurses, psychologists, social
workers, laboratory technicians,
etc.) or indirect care (accountants,
drivers, administrators, foremen,
equipment maintainers, drug distri-
bution, service planners, and even
medical waste management). Ac-
cording to the Law on Health Pro-
tection, health care is an activity
of public interest, which is carried
out in health facilities as a public
service that provides health care?.
Healthcare workers are the key ac-
tors in the process of implementa-
tion of health care measures and
activities in order to provide health
services to the patients according to
their needs, as well as best medical
practice in different health care set-
tings®. They have a great responsibil-
ity towards human life and health,
and at the same time, they are ex-
posed to various psychosocial risks
that come from the requirements
and conditions of the workplace.
These risks include various aspects
of work and the work environment,
such as the organizational climate
or culture, interpersonal relation-
ships, and the design and content
of workplace activities’. Psychoso-
cial risks at the workplace are re-
lated tostress occurrence, burnout
syndrome, harassment (mobbing),
and violence at the workplace. At
the same time, the negative conse-
quences are present not only at an
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individual level (e.g. psychosomatic
disorders in the worker) and at an
organizational level (level of work
productivity, absenteeism, and pre-
senteeism, increased number of in-
juries and accidents at work, etc.)
but also at the level of social com-
munity and national economies
(economic losses)”.

It is important to note that in the
last few years the pressure on medi-
cal personnel, especially on doctors,
has increased in many countries as a
result of various healthcare reforms
that affect the autonomy of doctors,
imposing more administrative bur-
dens and professional requirements
for continuous improvement®.

Job demands and job resources are
the main elements of the Job De-
mand-Resources Model (JD-R)®® which
is used in this research. The central
assumptionof the JD-R Model is that
whereas every occupation has its
own specific job risk factors (charac-
teristics) that affect organizational
outcomes, including employee well-
being, these characteristics can be
classified into these two general
categories—job demands and job re-
sources. The JD-R model has been
proven to have a high predictive
value for employee health and well-
being®.

Job demands, actually, refer to vari-
ous physical (e.g, high levels of noise
or crowding), psychological, social
(e.g. interpersonal conflicts, abusive
supervision) or organizational as-
pects of the job (e.g. interpersonal
conflicts) that require prolonged
physical and/or psychological (cog-
nitive and emotional) efforts and



therefore they are associated with
certain physiological and/or psy-
chological costs in workers. Job
demands are not necessarily nega-
tive, but high job demands lead to
excessive strain when the invested
personal efforts are high, which
depletes the energy of the worker
(emotional exhaustion) and it af-
fects the reduced engagement of the
individual at work (energy overload
process)’?.

On the other hand, job resources as
mental, physical, social and organi-
zational aspects of work that pro-
vide functionality in the achieve-
ment of work goals, reduce job
demands and related physical and/
or psychological costs and stimulate
personal growth, learning as well as-
employee development. Lack of re-
sources at work can lead to changes
in behaviour manifested as distanc-
ing/negative attitude towards work
or cynicism (depersonalization) and
disengagement from the work pro-
cess (motivational process). When
the organizational context is pre-
sented through adequate work re-
sources, such as proper feedback,
supervisor and co-worker support
as well as teamwork, high levels of
work engagement can be observed
among employees, as well as low
levels of depersonalization. On the
other hand, in the context of re-
duced job resources (e.g. inadequate
feedback, low salary, job insecurity,
inadequate supervisory coaching,
and poor teamwork), job demands
are particularly detrimental®®.
Hence, job satisfaction and good in-
terpersonal relationships can have
a protective function against the

impact of stress!®,

Additionally, the problem of psycho-
social risks among healthcare work-
ers has worsened as a result of the
global public health crisis caused by
the COVID-19 pandemic. Research
has shown that during the COVID-19
pandemic, stress and burnout syn-
drome among healthcare workers
increased!. Lack of health person-
nel, long working hours without ad-
equate rest periods, and shortages of
personal protective equipmentlead-
to fatigue and non-adherence to in-
fection prevention and control mea-
sures.” Somestudies suggest that
infection prevention and control
measures reduce the autonomy of
healthcare workers and contribute
to their exhaustion and occurrence
of burnout syndrome?,

The aim of this paper is to deter-
mine the characteristics of the re-
quirements of the workplace for
employees in different segments of
the health sector in RNM, catego-
rized into three groups depending
on their work tasks in health insti-
tutions: healthcare workers in hos-
pital activity, healthcare workers
in outpatient activity and employ-
ees who are not healthcare workers
(technical support and administra-
tive staff).

Material and methods

The paper is a cross-sectional de-
scriptive-analytical study. Employ-
ees in health facilities in RNM were
surveyed through Google Forms (a
cloud-based data management tool
used for designing and developing
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online questionnaires). The survey
was conducted during June - Octo-
ber 2022. Participants were asked to
complete the questionnaires online
and were encouraged to invite new
respondents from their contacts.
A total of 418 employees in health
facilities filled out questionnaires.
The respondents were categorized
into three groups depending on
their work tasks in health institu-
tions: healthcare workers (doctors,
specialist doctors, nurses/techni-
cians/laboratory workers) in hos-
pital activity - 200 respondents,
healthcare professionals (doctors,
specialist doctors, nurses/techni-
cians/laboratory technicians) in
outpatient activity -166 respondents
and employees in the hospital activ-
ity and in outpatient activity who
are not healthcare professionals,
i.e. technical support and adminis-
trative staff)- 52 respondents. The
respondents were informed about
the objectives of this research, and
their participation was anonymous
as well ason a voluntary basis.

In order to determine the demo-
graphic characteristics and job
characteristics of employees in dif-
ferent segments of the health sector
in RNM, specially designed question-
naires were used to obtain relevant
data of research interest.

The data on the demographic char-
acteristics, as well as the job char-
acteristics of the respondents, i.e.
gender, age, education degree, mar-
ital status, profile description of the
workplace, type of activity, type of
institution where they work,total
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years of service, length of service at
the current workplace, type of em-
ployment contract, number of work-
ing hours per week, night shift work,
work with patients infected with
COVID-19, have been obtained from
the Questionnaire on demographic
characteristics and job characteris-
tics specially designed for the needs
of the research through analysis of
the literature and the methods used
in other similar studies, consisting
of 14 questions.

Data on job demands have been ob-
tained with the help of Job Demands
Questionnaire specially designed for
conducting research through a re-
view and analysis of instruments
that have been used in studies in
this field", consisting of 28 ques-
tions relating to different types of
job demands: physical (the fast pace
of work, the responsibility for a
large number of patients, the lack
of personnel, the lack of equipment
and materials for work, the burden
of administrative activities and ad-
ditional tasks in the conditions of
the COVID-19 pandemic), organi-
zational (the strict hierarchical ar-
rangements of superiors, poor com-
munication between departments,
unclear and ambiguous roles and
work tasks, frequent changes to
rules and regulations in the health
facility, the unfair management
in the department, the influence
of the media on the bad image of
healthcare workers from the spe-
cific facility and problematic com-
munication among departments in
the context of the COVID -19 pan-
demic), emotional (lack of coopera-



tion with colleagues, high competi-
tion among colleagues, problems in
communication with patients, in-
adequate handling of negative feel-
ings during work, fear of making a
mistake during work and conflict
between demands home and work
environment, inadequate handling
of negative feelings during the CO-
VID-19 pandemic) and cognitive job
demands (lack of feedback on work
results, decision-making under time
pressures, insufficient participation
in decision-making, obligation to
train new employees, as well as de-
cision-making during lack of neces-
sary information and decision-mak-
ing under time pressures during
the COVID-19 pandemic). In doing
so, the respondents gave points for
each statement according to a Lik-
ert scale on which there are five rat-
ings from 1 for “hardly ever” to 5 for
“always”. The scores given for the
statements have been summed and
an average value was calculated for
the physical, organizational, emo-
tional, and cognitive job demands.

The statistical analysis has been
done in statistical programs: STA-
TISTICA 12.0; IBM SPSS Statistics
20.0, and the processed data are
presented in tabular form.

Results

The average age of all respondents
included in the survey is 41 years
with a standard deviation of 10.9.
Among the respondents, the per-
centage representation of the fe-
male gender is higher at 81.8% com-
pared to the male respondents at
18.2%. Most of the participants in
this study have university degrees-
120 (28.7%). Most respondents are
married or they live with their part-
ner - 301 (72%). In terms of job posi-
tion, i.e. the profile, the most rep-
resented healthcare workers are
nurses with 45.7%, compared to doc-
tors with 25.4%. According to the
type of activity performed by most
of the respondents, 200 (47.9%) en-
gaged in hospital activity. A large
part of the respondents work at Uni-
versity Clinics 134 (32.1%) and they
mostly work in internal medicine
(101). The largest percentage of par-
ticipants in the study are employed
with a contract for an indefinite pe-
riod of time (90%), provide direct pa-
tient care (57.9%), and do not work
in night shift (69.1%). Most respon-
dents worked with patients infected
with COVID-19, i.e. 285 (68.2%). The
average value length of total vears
of service among the respondents is
15.8 years, the average value length
of service at the current workplace
is 11.2 years, and the average num-
ber of working hours among the re-
spondents per week is 41 hours.
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Table 1. Differences among the three groups of respondents in terms of the average values
of age, total years of service, years of service at the current workplace, and the
number of working hours per week

Q1 age

technical support and administrative staff
healthcare workers in outpatient activity
healthcare workers in hospital activity

Q8 total years of service

technical support and administrative staff
healthcare workers in outpatient activity
healthcare workers in hospital activity

Q9 length of service at the current workplace

technical support and administrative staff
healthcare workers inoutpatient activity
healthcare workers in hospital activity
Q10 number of working hours per week
technical support and administrative staff
healthcare workers in outpatient activity

healthcare workers in hospital activity

The difference between the three
groups of respondents in terms of
the average age is insignificant, it is
43.1+10.0 for technical support and
administrative staff, as well as it is
the lowest among healthcare work-
ers in hospital activity -40.0+10.3
(table 1).

The longest total length of years of
service is registered among respon-
dents who work in technical support
and administrative staff 16.9+10.1,
theshortestamonghealthcare work-
ers in hospital activity15.3+10.4, the
difference among the three groups
of respondents in relation to the av-
erage value of length of total years
of service is insignificant (table 1).

The difference that is recorded be-
tween the three groups of respon-
dents in terms of the average value

standard
deviation

10.02478
1190639
10.34842

average

431
418

F=2.250028
p=0.106681

10.14649
11.77178
10.38351

F=0482186
p=0.617780

16.0

8.54753
10.03802
9.70520

F=0.021899
p=0.978340

113

7018909
6.627504
8.912478

F=2.596865
p=0.075717

40.6
419

of the length of serviceat the cur-
rent workplace is in significant. It
is 11.2+8.5referring to technical
support and administrative staff,
healthcare workers in hospital ac-
tivity-11.1+9.7 and healthcare work-
ers in outpatient activity -11.3+10.0
(table 1).

The largest number of working
hours per week is registered among
healthcare workers in hospital ac-
tivity -41.9+8.9, and the lowest num-
ber of working hours per week is
observed among respondents who
are technical support and adminis-
trative staff 39.4+7.0, the difference
among the three groups of respon-
dents in terms of the average value
of the number of working hours per
week is insignificant (table 1).
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Table 2. Display the demographic characteristics of the respondents in the three groups

technical
support and
administrative

Q2 gender

staff

male

Pearson
Chi-square
p

healthcare

workers in
hospital
activity

healthcare
workers in the
outpatient
activity

female
Q3 education degree

Secondary vocational education

Three-yearvocational studies

University degree

Specialization

Master's degree/Ph.D.
Q4 marital status

not married

married/ not married, but you live
with your partner

divorced

widow/er
Q11 type ofemployment contract

indefinite period of time

definite period of time
Q13 night shifts

yes

no
Q14 work with patients infected with COVID-19

yes

no

L 27 38 0.80873
41 139 16 p=1667399
17 2 13
5 I o 616617
50 49 p=0.0000
55 3
16 1
40 45
118 145 634015
p=0.386184
6 6
2 4
152 179 0.579874,
9 1 p=748311
L 26 102 763952,
51 140 08 p=0.0000
“ 105 oo 62.9048
38 61 34 p=0.000

The three groups of respondents
(healthcare workers in hospital ac-
tivity, healthcare workersin the out-
patient activity, and technical sup-
port and administrative staff) do not
differ significantly from each other
in terms of gender, marital status,
and type of employment contract

(p=0.667399, p=0.386184,p=0.748311)
(table 2).

But they differ significantly from
each other in terms of the level of
education, night shifts, as well as
work with patients infected with
COVID-19 (table 2).
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Table 3. Average values of the key variables in the total sample - job demands

Job demands

physical demands
organizational demands
emotional demands

cognitive demands

In general, referring to the level of
the entire examined group, the av-
erage value of physical demands
is 3.3 and it is significantly higher
compared to the average values of
all other job demands - organiza-
tional (2.5), emotional (2.1), and cog-
nitive (2.6) for p< 0.05 (table 3).

standard

average . ..
8 deviation

3335825 | 0.848541
2546480 | 0.902322 F=1424379
2153110 0.741874 p=0.00
2558214 | 0.892616

The average value of emotional de-
mands (2.1) is significantly lower
versus the average values of all oth-
er job demands - physical, organi-
zational, and cognitive for p<0.055
(table 3).

Table 4. Differences among the three groups of respondents in terms of job demands

physical demands

technical support and administrative staff
healthcare workers in outpatient activity
healthcare workers in hospital activity
organizational demands

technical support and administrative staff
healthcare workers in outpatient activity
healthcare workers in hospital activity
emotional demands

technical support and administrative staff
healthcare workers in outpatient activity
healthcare workers in hospital activity
cognitive demands

technical support and administrative staff
healthcare workers inoutpatient activity

healthcare workers in hospital activity

The average value of the physical
job demands at the workplace is the
highest among healthcare workers
in hospital activity (3.5, sometimes),
and the lowest among technical
support and administrative staff

standard
deviation

0.795217
0.882281
0.786757

Average

2.983173
3.213855
3.528750

F=11.97362
p=0.000009

2.357143
2.501721
2632857

0.847046
0.954725
0.864827

F=2.279282
p=0.103638

2.038462
2111876
2.217143

0.754931
0.709350
0.762273

F=1.627208
p=0.197728

2.368590
2.539157
2.623333

1.036027
0.895728
0.845760

F=1749684
p=0.175109

(2.9, rarely). The difference that is
registered in the physical demands
in relation to the three groups of
respondents (healthcare workers in
hospital activity, healthcare work-
ers in outpatient activity and tech-




nical support and administrative
staff) is statistically significant for
p>0.05 (table 4).

The average value of organization-
al demands is the highest among
healthcare workers in hospital ac-
tivity (2.6, rare), and the lowest
among technical support, and ad-
ministrative staff (2.3, rare). The
difference registered in the orga-
nizational demands in relation to
the three groups of respondents is
statistically insignificant for p>0.05
(table 4).

The average value of emotional
job demands is the highest among
healthcare workers in hospital ac-

tivity (2.2, rare), and the lowest
among technical support and ad-
ministrative staff (2.0, rare). The dif-
ference registered in the emotional
demands in relation to the three
groups is statistically insignificant
for p>0.05 (table 4).

The average value of cognitive job
demands is the highest among
healthcare workers in hospital ac-
tivity (2.6, rare), and the lowest
among healthcare workers in out-
patient activity (2.5, rare). The dif-
ference registered in the cognitive
demands in relation to the three
groups of respondents is statistical-
ly insignificant for p>0.05 (table 4).

Table 5. Presentation of the average values of the physical job demands in relation to the

three groups of respondents

responsibility for
a large number of
patients

technical support and
administrative staff

the fast pace of

burdened of
administrative
activities

a health facility
is in a very noisy
area

work

healthcare workers in
outpatient activity

healthcare workers in

hospital activity

lack of supplies
necessary for

lack of personnel

technical support and
administrative staff

additional tasks

in the conditions

of the COVID-19
pandemic

lack of equipment
and materials for

work work

healthcare workers in
outpatient activity

healthcare workers in
hospital activity
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The average values of the answers of
all respondents for the statements
within the framework of the physical
job demands are ordered according
to their importance for the respon-
dents: in the first place are the fast
pace of work and the burden of ad-
ministrative activities, then comes
the responsibility for a large number
of patients and the lack of staff, the
additional tasks in the conditions of
the COVID-19 pandemic, the lack of
supplies necessary for work, the lack
of equipment and materials for work
(table 5).

As the most significant physical job
demands within the group of techni-
cal support and administrative staff,
the following stand out: the burden of
administrative activities, the lack of
personnel, and the fast pace of work
(table 5).

According to the obtained results,
within the group of healthcare work-

ers in outpatient activity, the most
significant physical job demands
stand out the burden of administra-
tive activities, the fast pace of work
and the responsibility for a large
number of patients (table 5).

As the most significant physical de-
mands within the group of health-
care workers in hospital activity, the
following stand out: the responsibil-
ity for a large number of patients, the
fast pace of work, and the lack of sup-
plies necessary for work (table 5).

The average values of the physical
jobdemandsin relation to the three
groups of respondents (healthcare
workers in hospital activity, health-
care workers in outpatient activity
and technical support and adminis-
trative staff), are significantly higher
among respondents employed in hos-
pital activity and in the outpatient ac-
tivity compared to technical support,
and administrative staff (table 5).

Table 6. Presentation of the average values of the organizationaljob demands in relation to

the three groups of respondents

strict hierarchical
arrangement of
superiors

technical support and
administrative staff

poor communi-
cation among
departments

unclear and ambiguous
roles and work tasks

frequent chang-

es to rules and
regulations in the

health facility

SD.

healthcare workersin outpa-
tient activity

healthcare workers in
hospital activity
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influence of the

unfair man-
agement in the

department

technical support and
administrative staff

media on the bad

image of health-
care workers

from the specific

problematic communica-
tion among departments in
the context of the
COVID-19 pandemic
facility

52

09| 22 52 11

healthcare workers in

outpatient activity 21

166 | 2.1 | 34

166 [ 12 | 25 166 14

healthcare workers in

hospital activity 4

200122 |39

200 1.1 | 28 | 200 14

The average values of the answers
of all respondents to the statements
within the organizational job de-
mands are ordered according to
their significance for the respon-
dents: the influence of the media
on the bad image of the healthcare
workers from the specific facility,
problematic communication among
departments in the context of the
COVID-19 pandemic, the frequent
changes of the rules and regulations
in the health facility, the strict hier-
archical arrangement of superiors,
poor communication among depart-
ments, the unclear and ambiguous
roles and tasks and unfair manage-
ment in the department (table 6).

The most significant organizational
job demands within the group of
technical support and administra-
tive staff stand out: the influence
of the media on the bad image of
healthcare workers from the specif-
ic institution, poor communication
among departments, and frequent
changes to the rules and regulations
in the health institution (table 6).

According to the results obtained
within the group of healthcare
workers in outpatient activity, the
most significant organizational job

demands stand out: the influence
of the media on the bad image of
healthcare workers from the spe-
cific institution, problematic com-
munication among departments
in the conditions of the COVID-19
pandemic and poor communication
among departments (table 6).

The following stand out as the most
significant organizational job de-
mands within the group of health-
care workers in hospital activity:
influence of the media on the bad
image of healthcare workers from
the specific facility, problematic
communication among depart-
ments in the conditions of the CO-
VID-19 pandemic, poor communi-
cation among departments and the
frequent changes of the rules and
regulations in the health facility
(table 6).

The average value of the difference
of the organizational job demands is
insignificantly higher among health-
care workers in hospital activity
compared to technical support and
administrative staffand healthcare
workers in outpatient activity. The
difference in the organizational de-
mands is significantly higher among
healthcare workers in hospital ac-
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tivity compared to technical sup-
port and administrative staffand
healthcare workers in outpatient
activity about these organizational
demands: influence of the media on
the bad image of healthcare work-
ers from the specific facilityand
problematic communication among
departments in the context of the
COVID-19 pandemic (table 6).

The average values of the responses
of all respondents to the statements
within the emotional job demands
are ordered according to their im-
portance for the respondents: the
conflict between demands in the
home and work environment, the
high competition among colleagues,
inadequate handling of negative feel-
ings during the COVID-19 pandemic,
the problems in communication
with patients, the fear of making
a mistake during the work and the
lack of cooperation with colleagues.

As the most significant emotional
job demands within the group of
technical support and administra-
tive staff, the following stand out:
the conflict between demands in
the home and work environment,
the high competition among col-
leagues, and the fear of making a
mistake during the work.

According to the obtained results,
within the group of healthcare
workers in outpatient activity, the
most significant emotional job de-
mands stand out: the conflict be-
tween demands in the home and
work environment, the high com-
petition among colleagues and the
problems in communication with
patients.
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The most significant emotional
job demands within the group of
healthcare workers in hospital ac-
tivity stand out: the conflict be-
tween demands in the home and
work environment, the high compe-
tition among colleagues and the in-
adequate handling of negative feel-
ings during the COVID-19 pandemic.

The average value of the differences
in emotional job demands are insig-
nificant among healthcare workers
in hospital activity, technical sup-
port and administrative staffand
healthcare workers in outpatient
activity. The difference is signifi-
cant in the emotional job demands
and it is significantly higher among
healthcare workers in hospital ac-
tivity compared to healthcare work-
ers in outpatient activity in terms
ofemotional job demand - problems
in communication with patients.

The average values of the respons-
es of all respondents to the state-
ments within the cognitive job de-
mands are ordered according to the
importance of the respondents: the
obligation to train new employees,
decision-making under the time
pressures, decision-making under
time pressures during the COVID-19
pandemic, the lack of feedback on
work results, anddecision-making
in the absence of necessary infor-
mation and insufficient participa-
tion in decision-making.

As the most significant cognitive job
demands within the group of tech-
nical support and administrative
staff, the following are highlighted:
the obligation to train new employ-
ees, making decisions under time



pressure and the lack of feedback
on work results.

According to the results obtained
within the group of healthcare
workers in outpatient activity, the
most significant cognitive job de-
mands stand out: the obligation to
train new employees, decision-mak-
ing under time pressures during the
COVID-19 pandemic, decision-mak-
ing under the time pressuresand
making decisions in the absence of
the necessary information.

As the most significant cognitive de-
mands of the workplace within the
group of healthcare workers in hos-
pital activity, the following stand
out: the obligation to train new
employees, decision-making under
time pressures during the COVID-19
pandemic, and decision-making un-
der time pressures.

The difference in the average value
of the cognitive job demands is insig-
nificant among healthcare workers
in hospital activity, technical sup-
port and administrative staff,and
healthcare workers in outpatient
activity. The difference is signifi-
cant in the cognitive job demands
and is significantly higher among
healthcare workers in hospital ac-
tivity compared to technical sup-
port and administrative staff about
these cognitive demands: obligation
to train new employees and make
decisions under thetime pressures
during the COVID-19 pandemic.

Discussion

The difference among the groups in
terms of the following demographic

characteristics and job characteris-
tics: gender, marital status, type of
employment contract, total vyear-
sof service, length of service at the
current workplace, and number of
working hours per week is insig-
nificant, i.e. the three groups of re-
spondents on these issues are ho-
mogeneous.

Healthcare workers play a central
role in health systems, which is cer-
tainly confirmed mainlyduring the
Covid-19 pandemic, referring tothe
lack of health personnel reported
as the most common cause of dis-
orders in providing basic health ser-
vices®™ . Vulnerability in the medical
profession stems from psychosocial
health problems, organizational
requirements, and health care re-
quirements'®V,

Employees in the different seg-
ments of the health sector are faced
with different types of job demands.
The types of job demands and job
resources depend on the character-
istics of the healthcare institution
(e.g. University Clinic, Clinical Hos-
pital, General Hospital, Health Cen-
ter, etc.) and the job characteristics,
i.e. the profile of the worker (e.g. a
doctor, a nurse, technical support
and administrative staff, etc.). The
fact that some worker profiles pro-
vide direct patient care and service
delivery and are in everyday imme-
diate communication with patients,
and others are not, refers to differ-
ences in the work process, work-
place tasks, work organization, and
different disadvantages and risks
to which different workers’ profiles
are exposed?®.
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Employees deal with the following
job demands on a daily basis: physi-
cal, emotional, organizational, and
cognitive. Thus, the results of a
study by Mijakoski conducted in two
hospitals (University Surgery Clinic
and General Hospital) in RNM show
the presence of the highest average
values for all types of job demand
among the surgeons and operating
room nurses from both analyzed
health institutions!’®. In a similar
study conducted to examine differ-
ences in burnout, job demands, and
teamwork between Macedonian and
Croatian hospital nurses, Croatian
nurses have reported higher lev-
els of organizational job demands
(e.g.strict hierarchy, ambiguous
roles, problematic communication)
and emotional job demands (e.g.lack
of cooperation, high competitive-
ness among colleagues, emotional
involvement in work), while Mace-
donian nurses have reported higher
levels of physical job demands (e.g.
excessive workload, time pressure,
lack of staff and materials) which is
obviously a consequence of their dif-
ficult goal - workload (Croatian hos-
pital - 250 beds with 250 employed
nurses, while the Macedonian hos-
pital - 500 beds and 230 employed
nurses)®.

In this context, the findings of the
current study, show that at the
level of the entire examined group,
the average value of physical job
demands (3.3, sometimes) is signifi-
cantly higher compared to the aver-
age values of allother job demands
- organizational, emotional, and
cognitive. Furthermore, it has been
established that the average value
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of emotional job demands (2.1) is
significantly lower versus the aver-
age values of all other job demands
- physical, organizational, and cog-
nitive for p <0.055.

The average values of the answers
of all respondents for the state-
ments within the framework of the
physical job demands are ordered
according to their importance for
the respondents: in the first place
are the fast pace of work and the
burden of administrative activities,
then comes the responsibility for
a large number of patients and the
lack of staff, the additional tasks
in the conditions of the COVID-19
pandemic, the lack of supplies nec-
essary for work, the lack of equip-
ment and materials for work (table
5). In the three groups of respon-
dents (healthcare workers in hos-
pital activity, healthcare workers
in outpatient activity and technical
support and administrative staff) as
the most significant physical job de-
mand is the fast pace of work, but
the groups differ in terms of the ex-
posure to the other physical job de-
mands. The difference registered in
the physical job demands in relation
to the three groups of respondents
is statistically significant for p>0.05.

The average values of the physi-
cal job demands in relation to the
three groups of respondents are
significantly higher among respon-
dents, healthcare workers in hospi-
tal activity and healthcare workers
in outpatient activity compared to
technical support and administra-
tive staff, which means that health-
care workers in hospital activity and



healthcare workers in outpatient
activity experience the physical job
demands more seriously compared
to the technical support and admin-
istrative staff. This confirms the
differences in the characteristics of
job demands depending on which
segment of the healthcare sector
the respondents are involved in.

The average values of the answers
of all respondents to the statements
within the organizational job de-
mands are ordered according to
their significance for the respon-
dents: the influence of the media
on the bad image of the healthcare
workers ofthe specific facility, prob-
lematic communication between
departments in the context of the
COVID-19 pandemic, the frequent
changes of the rules and regulations
in the health facility, the strict hier-
archical arrangement of superiors,
poor communication among de-
partments, the unclear and ambigu-
ous roles and tasks and unfair man-
agement in the department (table 6).
In the three groups of respondents
(healthcare workers in hospital ac-
tivity, healthcare workers in outpa-
tient activity and technical support
and administrative staff) the most
significant organizational job de-
mand is the influence of the media
on the bad image of the healthcare
workers from the specific facility.
The difference registered in the or-
ganizational job demands in rela-
tion to the three groups of respon-
dents is statistically insignificant
for p>0.05.

The average value of the difference
of the organizational job demands is

insignificantly higher among health-
care workers in hospital activity
compared to technical support and
administrative staff and healthcare
workers in outpatient activity. The
difference in the organizational de-
mands is significantly higher among
healthcare workers in hospital ac-
tivity compared to technical sup-
port and administrative staff and
healthcare workers in outpatient
activity about these organizational
demands: influence of the media on
the bad image of healthcare work-
ers from the specific facility and
problematic communication among
departments in the context of the
COVID-19 pandemic (table 6).

In the following, the average values
of the responses of all respondents
to the statements within the emo-
tional job demands are ordered ac-
cording to their importance for the
respondents: the conflict between
demands in the home and work en-
vironment, the high competition
among colleagues, inadequate han-
dling of negative feelings during the
COVID-19 pandemic, the communi-
cation problems with patients, the
fear of making a mistake during the
work and the lack of cooperation
with colleagues. In the three groups
of respondents (healthcare work-
ers in hospital activity, healthcare
workers in the outpatient activity
and technical support and admin-
istrative staff) the most significant
emotional job demands are the con-
flict between the demands in the
home and work environment as well
as the great competition among col-
leagues. The difference registered
in the emotional job demands in
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relation to the three groups of re-
spondents is statistically insignifi-
cant for p>0.05.

The average value of the differences
in emotional job demands is insig-
nificant among healthcare workers
in hospital activity, technical sup-
port and administrative staff, and
healthcare workers in outpatient
activity. The difference is signifi-
cant in the emotional job demands
and it is significantly higher among
healthcare workers in hospital ac-
tivity compared to healthcare work-
ers in outpatient activity in terms of
emotional job demand - communi-
cation with patients.

In the end, the average values of
the responses of all respondents to
the statements within the cognitive
job demands are ordered according
to their importance to the respon-
dents: the obligation to train new
employees, decision-making under-
time pressures, decision-making
undertime pressures during the CO-
VID-19 pandemic, the lack of feed-
back on work results and decision-
making in the absence of necessary
information and insufficient partic-
ipation in decision-making.

In the three groups of respondents
(healthcare workers in hospital ac-
tivity, healthcare workers in outpa-
tient activity, and technical support
and administrative staff) the most
significant cognitive job demand
are the obligation to train new em-
ployees, decision-making under the
time pressures during the COVID-19
pandemic and decision-making un-
der the time pressures. The differ-
ence registered in the cognitive job
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demands in relation to the three
groups of respondents is statisti-
cally insignificant for p>0.05. The
difference in the average value of
the cognitive job demands is insig-
nificant among healthcare workers
in hospital activity, technical sup-
port and administrative staff, and
healthcare workers in outpatient
activity. The difference is signifi-
cant in the cognitive job demands
and it is significantly higher among
healthcare workers in hospital ac-
tivity compared to technical sup-
port and administrative staff about
these cognitive demands: obligation
to train new employees and make
decisions under the time pressures
during the COVID-19 pandemic.

These findings lead to the conclu-
sion that healthcare workers in hos-
pital activity are more exposed to
the different types of job demands
compared to technical support and
administrative staff and health-
care workers in outpatient activity,
therefore that healthcare workers
in hospital activity and healthcare
workers in outpatient activity are
more exposed to the physical job de-
mands compared to technical sup-
port and administrative staff.

Hence, it follows that the physical
job demands should not be neglect-
ed, because of the findings similar
to those in the current study have
also been obtained in other stud-
ies. In that context, in research
conducted in two hospitals (Uni-
versity Surgery Clinic and General
Hospital) in RNM, the physical job
demands among respondents of the
university surgical clinic are sig-



nificantly higher compared to other
job demands, and they are also sig-
nificantly higher compared to the
physical job demands among re-
spondents of the general hospital.
Another study, also study conducted
in RNM in order to examine differ-
ences in burnout, job demands, and
teamwork among healthcare work-
ers employed in a general hospital,
during two periods oftime (2011 and
2014) showed that the levels of phys-
ical jobdemands (increased work-
load, increased number of patients
served and complex administration
procedures) were consistently high-
er compared to the levels of other
job demands?°.

As has been stated previously, high
job demands drain workers’ mental
and physical resources resulting in
emotional exhaustion.These job de-
mands affect employee well-being
and performance. Various studies
confirm the relationship between
job demands and reduced produc-
tivity?! and work-related stress, in-
creased medical malpractice?’ as
well as mental health disorders in
healthcare workers, mainly depres-
sion and anxiety?>?.

Conclusions

The results of this study show that
the difference among the examined
groups in terms of demographic char-
acteristics and job characteristics are
insignificant, that is to say, the three
groups of respondents are homoge-
neous in terms of these issues.

Regarding the most common job de-
mands, the findings show that at the

level of the entire examined group,
the average value of physical job de-
mands is significantly higher com-
pared to the average values of all
other job demands - organizational,
emotional, and cognitive. The dif-
ference registered in the physical
job demands in relation to the three
groups of respondents is statistical-
ly significant for p>0.05.

These results indicate higher aver-
age values of the physical job de-
mands among healthcare workers
in hospital activity and healthcare
workers in the outpatient activity
compared to technical support and
administrative staff.

The knowledge that has been ob-
tained about the characteristics of
job demands of healthcare workers
in different segments of the health-
care sector is the basis for proposing
and developing strategies as well as
preventive measures at organiza-
tional and individual levels.
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KNUHUYKN UICTPAXYBAHA

Abstract

Aim of the study: To investigate plasma D-dimer levels in correlation with Child-Pugh-Turcotte
(CTP) and Model for End-Stage Liver Disease (MELD) scores in patients with liver cirrhosis (LC) of
different severity, as well as the correlation with LC-associated clinical, biochemical parameters and
complications. Material and methods: Fifty patients with LC were divided in three groups according
to LC severity using the CTP Score (CTP-A, CTP-B, CTP-C). The levels of D-dimer were measured in
sodium-citrate plasma on Siemens, BCS XP Blood Coagulometer. Kruskal-Wallis test was used to
compare D-dimer levels between the groups. Mann-Whitney U test was used to evaluate the difference
of D-dimer levels in groups with different MELD score, and to evaluate the difference in D-dimer levels
in patients with presence or absence of ascites and the difference of D-dimer levels in patients with
or without spontaneous bacterial peritonitis (SBP). Pearson’s coefficient of correlation was used to
evaluate the correlation between D-dimer levels with MELD score and the correlation between D-dimer
levels and the concentration of LC-associated biochemical, clinical parameters and complications.
Results: D-dimer levels increased with severity of the disease as assessed with CTP and MELD scores,
with a statistically significant difference between the groups (p=.0000 and p=.0001, respectively).
Group CTP-C demonstrated the highest D-dimer levels, followed by groups B and A. Patients with SBP
had significantly higher levels of D-dimers than patients without SBP (p=.0006). A significant positive
correlation between D-dimers and CTP and MELD score was detected (r= 0.74 and r=0.44, respectively;
p<.001). A correlation between D-dimer levels and several biochemical parameters characterizing
progressive liver dysfunction was observed. From all investigated biochemical parameters, the
highest significant correlation was detected between D-dimer levels and the concentration of serum
albumin (r= -0.65, p<.001). Conclusions: Plasma D-dimer levels are tightly correlated with the degree
of liver dysfunction and LC-associated complications. Therefore, D-dimer levels could be utilized as
a prognostic stratification marker and adjunctive diagnostic marker in LC-associated complications.
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VsBamok

[len Ha cryzmjara: Jla ce ucnita HUBOTO Ha Jl-IMepH Bo M1a3Ma Bo Kopesariyja co KIMHAUKMATE CKOPOBIL
Child-Pugh-Turcotte (CTP) u Model for End-Stage Liver Disease (MELD) kaj narmeHT# co 1ipHofpobHa 1u-
po3a co pasAYHa TeKIMHA, KAKO 1 HIBHA KOpeyalja co KITMHUIKY, OMOXeMUCKH TTapaMeTpyl 1 KOMITIH-
Kaliy MOBP3aHK Co 1[pHOf[poOHa 1po3a. Marepujaru v Metopu: BKymHo 50 matieHTH co 1ipo3a Ha 1[pH
7ipob Gea MoiesieHy BO TPH TPYIH CTIOpe]] TeXKMHATA Ha [Mpo3a Ha LipHIoT pob Bp3 ocHosa Ha CTP Score
(CTP-A, CTP-B, CTP-C). KonuenTpanujata Ha JI-immepuTe Oetiie ofjpe/ieHa BO I1a3Ma co HaTPUyM LATpar
Kopuctejkn ro Siemens, BCSXP kpBHuoT Koarynometap. Kruskal-Wallis Tector berrie kopucteH 3a fia ce
criopepiar HiuBoata Ha J[-mumepu riomery CTP rpymmre. Mann-Whitney U Tector Gelile HarpaBeH 3a jia ce
OfIpe/ii pa3/KaTa Bo HUBoaTa Ha JI-inMepute romery rpymite co pasmiuer MELD ckop, 11 3a fia ce otjeru
pas/MKaTa Bo HUBoaTa Ha Jl-MepuTe Kaj atyeHTy Co PUCYCTBO WM OTCYCTBO Ha aCLIUT 1 pas/ivKaTa BO
HIBOATA Ha JI-IMMepyTe Kaj MaLeHTH co ik Oe3 crioHTaH baktepucku neputorutic (SBP). Pearson-oBu-
oT KoedpuIiieHT Ha Kopenariija Oellle KOprCTeH 3 Jla ce olleHV Kopearjjara moMery HuBoata Ha [l-7iime-
pu co MELD cKopoT 11 Kopernariyjata moMery HuBoata Ha [I-IMepu 1 KOHLIeHTpaLjaTa Ha OMOXeMICKH,
KTMHIUKY TTAPAMETPH 1 KOMIUIMKAIY TIOBP3aHHU CO [PHOApoOHa 1po3a. Pesynrati: KoHreHTpatmjaTa
Ha [I-mmepuTe ce 3rofieMu co TeXMHaTa Ha Oosecta riporieHeta co CTP 1 MELDcKopOT co cTaTicTuKu
3HauajHa pasymka romery rpymare (p=,0000 1 p=,0001, coonpetro). I'pynara CTP-C rokaxka HajBucoKa
KoHLleHTpaluja Ha [l-umepu, 1o wro cieftyaa rpyrmre bu A. [larperture co SBP nmaa sHauutesiHo mo-
BICOKA KOHILIEHTpaLja Ha [I-mamepn Bo criopesiba co maryentite be3 SBP (p=,0006). Betue yrBpzieHa 3Ha-
yyTesHA TI03UTUBHA Kopenatija nomery [[-mamepure n CTP u MELD ckopot (koeduripieHT Ha Kopernariyja
1= 0,74 1= 044, coonpetHo; p< ,001). [IOMONHUTEITHO, PE3Y/ITATITE OKAKAA JIeKa [TOCTOM [TOBP3aHOCT Mery
TTa3Ma KOHIeHTpalujaTa Ha [[-IMMepuTe co KMMHUUKITE 1 6MOXeMICKY TApaMEeTPH KoM KapaKTepu3ipa-
ar mporpecyBHa JucyHKIMja Ha IipHIoTAPo6. Off cuTe UCTIMTYBAHM OMOXEMUCKY MapaMeTpH, HajBUCOKA
CTATUCTUUKY 3HAUMTE/IHA Kopesiallyja belile YTBpJieHa Mery HUBoaTa Ha [[-IuMepuTe 1 KOHIEHTpalujaTa
Ha cepymckuTe anoymuni (r = - 0,65, p< 0,001). 3aknydok: [Tnasmarckara KoHIeHTpalmja Ha [I-iMepure e
TeCHO TOBP3aHa o CTENeHOT Ha JIMCYHKIMja Ha [PHUAOTPOD 1 KOMITTMKALMUTE TOBP3AHHU €O IIMPO3a Ha
1pH 1pob. 3atoa, HUBoATa Ha JI-IMMepyTe MOJKe Jla ce KOPUCTAT KAKO IPOrHOCTIUKE MapKep 3a CTpaTh-
(buKalmja u IoNoMHUTENeH MjarHOCTHYKI MapKep BO KOMITIMKALAUTE TIOBP3aHH CO [IMPo3a Ha LIpH J1poD.



Introduction

Plasma D-dimers are the end prod-
ucts of fibrinolysis, the process
which regulates fibrin degradation
and prevents thrombosis or hemor-
rhage. In combination with clinical
probability assessment, D-dimers
are routinely used in clinical prac-
tice for ruling out pulmonary embo-
lism!?, as well as for deciding on an-
ticoagulant therapy in patients with
risk of recurrent venous thrombo-
embolism?. Liver cirrhosis (LC) is
associated with changes in hemo-
stasis?, and accelerated hyperfibri-
nolysis may be one of the mecha-
nisms that can contribute to serious
coagulopathy which can occur in LC
in different settings.

Incidence of hyperfibrinolysis and
its association with clinical param-
eters of LC has not been extensively
evaluated®. Plasma D-dimers give
precise insight in the presence of fi-
brinolysis and elevated levels reflect
overactive coagulation and fibrino-
lysis in vivo. Previous studies have
shown elevated levels in association
with liver dysfunction®, presence
of ascites’, development of sponta-
neous bacterial peritonitis (SBP)?,
and in occurrence of portal vein
thrombosis®. Consequently, it has
been suggested that they may have
a prognostic value for LC-associated
outcomes?10,

In our study we aimed to evaluate
plasma D-dimers in patients with
LC with varying degree of liver dys-
function using the Child Turcotte
Pugh (CTP) and Model for End-Stage
Liver Disease (MELD) scores. Addi-
tionally, we assessed the relation-

ship between hyperfibrinolytic state
with different biochemical and clin-
ical parameters in LC at different
stage of the disease.

Materials and methods

This was a cross-sectional study con-
ducted at the University Clinic for
Gastroenterohepatology in Skopje
between June 2021 and December
2022. Patients consecutively admit-
ted to the Clinic or evaluated at the
outpatient level were enrolled. The
inclusion criteria were as follows: 1)
diagnosis of LC of different etiology
(based on clinical presentation, rou-
tine laboratory tests and ultrasound
examination of the abdomen); 2) pa-
tients at the age of 18 years and old-
er; 3) a voluntary signed informed
consent by patients or their family.
Exclusion criteria were as follows:
1) presence of sepsis; 2) acute bleed-
ing; 3) use of vitamin K antagonists,
oral therapy with direct anticoagu-
lants or antithrombotics; and 4)
presence of malignant disease (he-
patocellular carcinoma included).
The present study was approved by
the Ethics Committee at the Faculty
of Medicine, Ss. Cyril and Methodius
University in Skopije.

The following data were analyzed:
age, gender, etiology of LC, presence
of ascites, presence of SBP [defined
as an elevated absolute fluid poly-
morphonuclear neutrophil (PMN)
count in the ascites (>250/mm?3)
without an evident intra-abdomi-
nal surgically treatable source of
infection], spleen diameter, portal
vein diameter, red blood cell (RBC)
count, hemoglobin (Hb) level, white
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blood cell (WBC) count, platelet level
(PLT), C-reactive protein (CRP), total
bilirubin (TBIL), albumin (ALB), as-
partate aminotransferase (AST), ala-
nine aminotransferase (ALT), creati-
nine (Cr), urea, prothrombin time
(PT), international normalized ratio
(INR), D-dimer levels, CTP and MELD
scores. Blood samples for laborato-
ry and hemostatic assessment were
obtained before initiation of ther-
apy for the hospitalized patients
and at a regular follow-up. Patients
were divided in 3 groups according
to their LC severity and expected
survival using the CTP score (CTP A
- 5-6 points, CTP B - 7-9 points and
CTP C - 10-15 points)12, Laboratory
hemostatic assessment was accord-
ing to already adopted protocols and
standard practice using Siemens’
fully automated coagulometer -
Dade Behring BCS® XP System, he-
matological analyzer MEDONIC and
Xprecia Stride analyzer which uses
single-use test strips with reagents
(Dade® Innovin®) at the Institute for
Transfusion Medicine.

Categorical data are presented as
mean + standard deviation, and were
compared using the Mann-Whitney
U test. The comparison of D-dimer
levels (reference range: 0-500 ng/
ml) with the CTP score was evaluat-
ed using the Kruskal-Wallis test and
Multiple Comparison test, while the
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comparison of D-dimer levels be-
tween patients according to MELD
score, presence of ascites and SBP
was made with Mann-Whitney U
test. Boxplots were also construct-
ed to demonstrate the difference in
the D-dimer levels among various
Child-Pugh classes (namely A-C) and
MELD (namely scores >15 or <15).
Scatterplots were constructed for
displaying the correlation between
evaluated variables and correlation
was assessed with Pearson’s coef-
ficient of correlation. A two-sided
P-value of <0.05 was considered to
indicate a statistically significant
difference. All statistical analyses
were performed using the IBM SPSS
Statistics?°.

Results
Patients

In total, 50 patients with LC fulfill-
ing the inclusion criteria were en-
rolled in the study. Patient charac-
teristics are demonstrated in Table
1.The mean age in group CTP-A was
56.9+10.4 years with 38.9 % being
men; in group CTP-B the mean age
was 54.0£16.7 years with 50 % being
men, and in group CTP-C the mean
age was 51.6+14.4 years with 81.3%
being men. The most common etiol-
ogy of LC was alcoholic liver disease
(13/50; 26%).



Table 1. Demographic and clinical characteristics of patients.

Variables
Number of patients (n) 18 16 16
Age (mean+SD) 56.9+104 54.0+16.7 51.6+144
Gender, %

Male 7/38.9 8/50.0 13/813

Female 11/61.1 8/50.0 3/18.7
Etiology (n)

Viral hepatitis 6 3 4

Alcohol 2 5 8

Autoimmune 6 3 /

MAFLD* 3 2 /

Others 1 3 4
Albumin, g/L 421459 340459 26.6+44 0000
(meanzSD)
Bilirubin, mol/L 155486 4334288 143241395 0000
(mean+SD)
Ascites, % 4/22.22 12/75 16 /100
SBPMN, % 0 0 8/50
Hepatic encephalopa-
s 0 2/125 10/62.5
CRP#, mg/L(mean+SD) 7196 91487 50.8+46.5 0000
PT, s (meantSD) 12.2+0.9 143123 20.0+4.0 0000
INR (meanzSD) 11:0.1 134022 18+04 0000
D-dimers, ng/ml 670.2+419.1 29720438157 6393.6+3086.1 0000
(mean+SD)
MELD scoret
(meanzSD) 8.7+3.1 12.3+3.6 24.6+74 .0000
Patients with LC-as-
sociated complication / 3/18.75 7/43.75

that led to death, %

*MAFLD: metabolic-associated fatty liver disease; “SBP: spontaneous bacterial peritonitis; ¥CRP:
C-reactive protein; tMELD score: Model for End-Stage Liver Disease score
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D-dimer and CTP Score.The mean
value of D-dimer was lowest in group
CTP-A (670.2+419.1ng/ml), and pro-
gressively increased in group CTP-
B (2972.0+3815.7ng/ml) and group
CTP-C  (6393.6+3086.1ng/ml) as
shown in Fig.1. The difference in D-
dimer levels among the groups was
statistically significant (H(2) = 26.99,
p = .0000) (Table 1). Furthermore,
significant differences were ob-

served between the different groups
(A vs. B, p= .037; A vs. C, p = .0000;
B vs. C, p = .026). The mean values
of D-dimers in patients who died of
LC-associated complication at least
2 weeks after being enrolled in the
study were 4837.97+3480.124ng/ml.
A significant strong positive corre-
lation was demonstrated between
D-dimer levels and CTP score (r=
0.74, p< .00001).

D-dimer,ng/ml
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1000
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-1000
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Figure 1. Average levels of D-dimers within different stage of LC according to CTP score

D-dimer and MELD score.

The mean value of D-dimer lev-
els in MELD < 15 group was
1864.4+3027.781ng/ml, while in
MELD group > 15 was significantly
higher, 5135.6+3580.157ng/ml (Table

2). There was a statistically signifi-
cant difference between the groups
(z =-3.73, p=.0001). As shown in Fig.
2-b, D-dimer levels were positively
correlated with the MELD score (r=
0.44; p =.001).

Table 2.  D-dimer levels in patients according to MELD score
MELD score Number of patients, n D-dimer (mean+SD), ng, mL
<15 29 1864.4+3027.781
>15 21 5135.6+3580.157

MELD

=% Ddime

a

0
-2000 0 2000 4000 6000 8000 10000 12000 14000
D-dimer,ng/ml

b

0.95 Conf.Int.

Figure 2. D-dimer levels and MELD score. a) average levels of D-dimers in patient with MELD
score < 15 and > 15; b) correlation of D-dimer levels with MELD score
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D-dimer and ascites

The
in patients

of D-dimers
ascites were

mean values
with

4362.7+3687.4 ng/ml, which were sig-
nificantly higher than those in pa-
tients without ascites, 1239.2+2537.6
ng/ml (Table 3 and Fig. 3-a). This dif-
ference was statistically significant
(z =4.07, p=.00004). Additionally, the

mean values of D-dimer levels were
significantly higher in patients with
large volume ascites (6196.9+3498.7
ng/ml), compared to patients with
small amount ascites (1306+929.9
ng/ml) (Table 3). The difference be-
tween these groups of patients was
statistically significant (z =6.41, p<
.00001).

Table 3. D-dimer levels in presence or absence of ascites and the amount of ascites
Ascites Number of patients (n) D-dimers (mean+SD, ng/mL

<15 29 1864.4+3027.781

>15 21 5135.6+3580.157

Small amount ascites 12 1306929.9

Large volume ascites 20 6196.9+3498.7
ascit - =$=D-dimer sBP = == Dedimer
a b

Figure 3. D-dimer levels in: a) patients without and with ascites; b). patients with and

without SBP
D-dimers and SBP

The mean value of D-dimers in pa-
tients with SBP was 7630.2+1483.5
ng/ml compared to patients with-
out SBP (2401.7+3291.7 ng/ml), which
was statistically significantly higher
(z =-3.42, p=.0006) (Table 4 and Fig.

Table 4.

3-b). Likewise, the comparison of the
mean value of D-dimers between pa-
tients with ascites but without SBP
(3273.6+3564.4 ng/ml) and patients
with ascites and SBP (7630.2+1483.5)
showed a statistically significant
difference (z = -2.85,p = .004).

D-dimer levels in patients without and with SBP

Number of patients (n) D-dimers (mean+SD, ng/mL

Absence of SBP 4) 2401.7£3291.7
Presence of SBP 8 7630.2+1483.5
Ascites without SBP 24 4362.7£36874
Ascites with SBP 8 7630.2+1483.5
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D-dimers and other LC-associated
clinical and biochemical parameters.

The evaluated LC-associated clini-
cal and biochemical parameters
(age, Hb, Hct, PLT, WBC, CRP, ALT,
AST, albumin, bilirubin, blood urea
nitrogen, serum creatinine, PT,
INR, fibrinogen, etiology of disease,
spleen diameter and portal vein di-

ameter) showed a significant mod-
erate positive correlation between
D-dimer levels and WBC (r =0.55, p
.0000), CRP (r= 0.42, p = .0023), PT
r= 0.44, p = .001) and INR (r =0.44, p
.001) (Fig. 4). A significant moder-
ate negative correlation of D-dimer
levels was registered for albumin
(r=-0.65, p< .00001) (Fig. 4).
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Figure 4. Significant moderate positive correlation of D-dimer levels with WBC, CRP, PT
and INR (a-d) and significant moderate negative correlation with albumin (e).

Discussion

In our study we demonstrated
that the increase of D-dimer levels
throughout different stage of LC was
in correlation with CTP and MELD
scores. This finding was in line with
previous studies. In our study, D-
dimer levels in healthy subjects and
subjects with non-cirrhotic chronic
liver disease were not assessed, but
in the study of El-Sayed et al."® a sub-
stantial difference in D-dimer levels
between these groups of patients
was demonstrated. The authors ob-
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served significantly higher D-dimer
levels in patients with Child-Pugh
class A and B compared to non-
cirrhotic patients with chronic liv-
er disease, and also compared to
healthy controls. Similar results
were demonstrated in two indepen-
dent studies in which progressive
increase of D-dimers among Child-
Pugh class A, B and C was regis-
tered*®. In a study evaluating the
correlation of D-dimers with esoph-
ageal variceal bleeding in patients
with LC, classified according to their



CTP and MELD scores, a significant
increase was detected in patients in
advanced stage of the disease, more
specifically in Child-Pugh class C
(with and without bleeding) and in
those with MELD score > 17 with
bleeding®. The results of our study
correspond to the afore mentioned
studies and has clearly demonstrat-
ed that as LC progresses, the levels
of D-dimer progressively increase.
Additionally, our study confirmed
that between different stages of L.C
according to CTP score, there was
a significant difference in D-dimer
levels that was statistically signifi-
cant (p = .0000, p < .05). The same
result was obtained when evaluated
with MELD score showing a posi-
tive correlation with D-dimer levels.
Based on current guidelines, pa-
tients with LC and a MELD score of
15 or greater should be referredfor
liver transplantation evaluation.
The group of patients with MELD
score > 15 had significantly higher
values of D-dimers compared to the
group with MELD score < 15, with a
statistically significant difference (p
=.0001, p < .05). These findings sup-
port the tight correlation of acceler-
ated fibrinolytic activity, i.e., hyper-
fibrinolysis with the degree of liver
dysfunction as assessed by the CTP
and MELD scores.

When comparing patients with LC
without and with ascites in our
study, we registered a significant
difference between the two groups.
D-dimer levels in patients with as-
cites were significantly higher
than in those without (p = .00004,
p < .05). Furthermore, there was a
statistically significant difference

(p <.00001) in D-dimer levels when
evaluating the amount of ascites
(Table 3). These results are also to
be expected given that patients with
ascites, especially those with higher
amounts of ascites have more ad-
vanced LC, i.e., are common in the
CTP-B and CTP-C class. But some
studies suggest that the elevated
D-dimer levels can also be the re-
sult of the ascitic fluid itself, as a
fibrinolytic activity of the ascitic
fluid has been demonstrated®. Still,
this is controversial as not all stud-
ies have confirmed this finding!®%.
Another finding that supports the
role of developing ascites in the
LC-associated hyperfibrinolysis, is
the reduction of D-dimer level with
treatment and resolution of ascites
(medicamentous or with ascitic flu-
id paracentesis)’?" though D-dimers
are still higher than in patients with
LC but without ascites 7?2

The difference in D-dimer levels was
even more accentuated in patients
with SBP compared to patients with
LC without ascites or with asci-
tes and no SBP. We demonstrated
a significant difference (p = .0006)
between D-dimer levels in patients
with LC and without SBP and pa-
tients with SBP. This difference was
also significant (p=.004) when com-
paring patients with LC and asci-
tes but without SBP. These findings
were confirmed in other studies®?.
Hence D-dimers can be an adjunc-
tive diagnostic tool in identifying
LC patients with SBP, and possibly
differentiating patients with asci-
tes, but without bacterial infection.
This is of importance in the clinical
management of these patients since
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SBP has a subtle presentation and
a high index of suspicion is needed
for diagnosis and prevention of LC
deterioration?’. SBP is a serious LC-
complication and leads to worsen-
ing of prognosis in patients with LC
with short-term mortality of about
15-40%%.

In our study we found a significant
but moderate positive correlation of
D-dimer levels with WBC, CRP, PT
and INR, and a significant strong
negative correlation with serum al-
bumin. This correlation confirms
once again that higher levels of
D-dimers are present in advanced
liver cirrhosis and reflect liver dys-
function.

Although our study did not evaluate
the role of D-dimers as a predictor of
mortalityrate, we detected a marked
increase of D-dimers in patients with
L.C-related death up to 2 weeks af-
ter inclusion in the study. The mean
values of the D-dimers in this group
of patients were4837.97+3480.12 ng/
ml.D-dimers were evaluated as a
possible predictive and prognostic
marker in patients with LC. Primig-
naniet al. evaluated the association
of D-dimers with the 6-week mor-
tality rate in cirrhotic patients with
esophageal variceal bleeding 16. Hy-
perfibrinolysis was present in 67%
of non-survivors compared to 11%
of survivors, and the odds ratio for
D-dimer level for predicting 6-week
mortality was 16, Another study of
703 patients with LC showed that D-
dimers can predict in-hospital mor-
tality with sensitivity of 86.84% and
a specificity of 49.17% for the cut off
value of 0.28 ng/mli0.
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The limitation of our study is the
small sample and the fact that it
was performed in a single institu-
tion. Additionally, this was a cross-
sectional study and a follow-up of
the patients would have added to
the strength of D-dimers as diag-
nostic markers for liver dysfunc-
tion and diagnosis of SBP as well as
a prognostic factor for LC-related
mortality.

Conclusion

Hyperfibrinolysis and D-dimer lev-
els are correlated with the degree
of liver dysfunction. Furthermore, a
significant increase in plasma D-di-
mers in the presence of ascitic fluid
is highly correlated with SBP, thus
it represents a promising marker
for early detection of SBP. Our study
suggests that higher D-dimer levels
should further be investigated and
validated as predictor of increased
in-hospital mortality and thus, in
the future can present a prognosti-
cation parameter for patients with
advanced liver disease.
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KITMHUYKN UCTIUTYBAHA

Abstract

Obesity in children is a growing worldwide health problem, with a tenfold increase over just four
decades. The aim of this study was to determine the prevalence of obesity and to identify central
obesity in children aged 13 years from southwestern part of North Macedonia. Materials and
methods: This cross-sectional study included a total of 178 healthy children of both sexes (boys 98,
girls 80) aged 13 years living in Tetovo, North Macedonia. Results: The prevalence of categorized
BMI according to CDC in all 13-year old children (n=178) was 4.5% underweight, 20.2% overweight
and 16.3% obese. Among boys, the total prevalence of underweight, overweight and obese was
consistently 4.1% vs. 19.4 %vs. 15.3%, while girls had statistically insignificant higher prevalence of
underweight, overweight and obese 5% vs. 21.2% vs. 17.5%. At a comparison of the central obesity
parameters like WC,WHR, WHtR showed statistically significant differences between sexes
(p<0.003, p<0.0001, p<0.011). In the entire sample, the prevalence of high risk for waist-to-hip ratio
(WHR) was 34.3% and the prevalence of high risk for waist-to-height ratio (WHtR) was 31.5%. In
boys, the prevalence of high risk for WHR was 51% and for WHtR was 35.7% while in girls for WHR
was 13.8 % and for WHtR 26.2%. A significant association of male gender with high risk for WHR
(X2=27161; df=1; p=0.0001) was found while for WHtR (X2 =1.830; p=0.176) there was no statistically
significant sssociation. It is important to underline that in boys the risk of central obesity was
6.53 times higher compared to girls of the same age [OR=6.53 (3.08-13.83) 95% CI. Conclusions:
In our study girls had a higher BMI prevalence of general overweight and obesity vs. boys, and
a significant association of male gender with high risk for WHR was detected. Additionally,
healthcare professionals should always consider assessing the measurements and risk of central
obesity in obese or overweight children, and seek for the unique risk factors associated with each
type of obesity and tailor interventions accordingly.
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KonKkypeHTCKH MHTepecH: ABTOPOT 13jaByBa
JleKa HeMa KOHKYPeHTCKM MHTepec.

W3Bamox

[JlebenmHata BO JIETCKa BO3PACT € e MOrojieM jaBHO3PaBCTBEH MpobieM robajHo, co IeCeTKPATHO
3ro7IeMyBatbe BO TeKOT Ha TOC/Ie/IHIBe UeTHpH JlelleHr. [lenTa Ha oBaa cTy/mja Oellle fia ce mporie-
HY TIpeBajieHIujaTa Ha Jebe/MHaTa 1 Ja ce MIeHT(UKYBa LieHTpaiHaTa AebenHa Kaj fielata Ha
Bo3pacT of 13 rouay Bo ceBeposananuuoT fien Ha P.C. Makenonuja. Matepujami 1 metoau: Bo oBaa
CTYZIMja Ha Ipecek Gea BKIydeHu BKYIHO 178 371paBu fielia off iBata roja (MoMuriba 98, eBojuntba 80)
Ha 13-ropmimza Bospactop Tetoo, CeBepHa Makeionuja. Pesynratu: [IpeBasenijata Ha KaTaropu-
supannor BMU criopes; CDC Kaj cute 13-roauinn fetia (n=178) bere 4,5% morxpanern, 20,2% HaTxpa-
Hetn n 16,3% nebenn. Kaj MomunibaTa BKYIHaTa TpeBajieHInja Ha MOTXPaHeTH, HaTXpaHeT 1 fiebenu
6ee 4,1%; 19,4%; 15,3%, mofeKa Kaj IeBojuribaTa MMallle CTaTUCTHUKK He3HAUKTeITHA [IOroJIeMa Mpe-
BasIeHI1ja Ha OTXPaHeTH, HaTxpaHeTu, 1 iebenn 5%; 21,2%; 17,5%. [1pu criopenbara Ha mapameTpute
3a rieHTpasHa fedemda kako WC, WHR, WHIR ucTiTe oKakaa CTaTHCTUUKY 3HAYA]HI PA3TIKK 110-
mery nonosure (p<0,003, p<0,0001, p<0,011). Kaj nienmoT npuMepok, mpeBajieHIujaTa Ha BUCOK PU3NK
3a WHR Gette 34,3%, nofieKka TipeBaneHLjaTa Ha BICOK puskk 3a WHIUR Gere 31,5%. Kaj Momunmata,
npeBazieHijaTa Ha Bucok pusuk 3a WHR Oemre 51%, a 3aWHUR 6Gerte 35,7% fofieka Kaj 1eBOjuniba-
ta 3a WHR Oeie 13,8%,a 3a WHtR 26,2%. YTBpAMBMe CTATMCTHUKY CUTHU(DUMKAHTHA TIOBP3aHOCT
Ha MaIKUoT 1oJ co Bucok pusuk 3a WHR (X2=27161; df=1; p=0,0001), nozexa 3a WHtR (X2 =1.830;
p=0.176) He MocTOM CTATMCTUUKY 3HAYAjHA TOBP3AHOCT. BaKHO € [la ce Harach JeKa Kaj MOMUMHbaTa
PU3KKOT Of LieHTpaHa fiebesita bere 6,53 mati morojieM Bo criopefioa co OHoj Kaj JIeBOjunbaTa Ha
ncrara Bospact [OR=6,53 (3,08-13,83) 95% CI]. 3aknyuok: OBaa cTyuja MoKaka JieKa [eBojunbaTa
BO criopeziba co MOMUMIbaTa MMaa TMoBKMCOKa TpeBajieHMja Ha BMU, morxpaHetoct u febenuta, a
0ellle perycTprpaHa 3HauajHa MOBP3aHOCT Ha MALIKMOT MOJ €O BUCOK pu3kk 3a WHR. 31paBcTBeHuTe
paboTHUIM Tpeba ceKorall fa pa3sMUCTTYBAaT 3a MPOI[eHKA 1 Ha PU3MKOT Off LIeHTpaiHa JlebefiHa Kaj
nebes 11 HaTXPaHeTH Jielja, Kako 1 UAeHTU(UKYBambe Ha (GaKTOpUTe Ha PU3MK MOBP3aHU CO CEKOj
THT Ha Jie0e/TMHa U COOIBETHO TTPUCTIOCOOYBAbE Ha TOHATAMOITHUTE MHTEPBEHITHH.
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Introduction

Obesity in children is a growing
public health problem worldwide.
According to the World Health
Organization, the number of chil-
dren and adolescents who are over-
weight or obese has increased dra-
matically in recent years, which is
more than ten-fold increase in the
prevalence of obesity over just four
decades.!

The causes of the increase in child-
hood obesity are complex and mul-
tifactorial, such as genetics, socio-
economic status, cultural factors,
and factors such as changes in di-
etary habits and reduced physical
activity.? Childhood obesity can
lead to a range of health problems,
including type 2 diabetes, high
blood pressure, cardiovascular dis-
eases, but it can also have a nega-
tive impact on children’s mental
and emotional well-being as it can
lead to social stigma and discrimi-
nation.>*>

The standard and widely wused
method for measuring, screen-
ing and diagnosing obesity in chil-
dren is the body mass index (BMI).
In children, the calculation of BMI
also takes into account their age
and sex. However, there are other
anthropometric measurements
that can be used to assess central
obesity, also known as abdominal
obesity or visceral obesity in chil-
dren, which is associated with an
increased risk of several chronic
diseases. Measuring waist circum-
ference (WC), hip circumference
(HC), waist-to-hip ratio (WHR), and
waist-to-height ratio (WHtR) are

64

the most common ways to measure
central obesity.

The aim of this study was to deter-
mine the prevalence of obesity and
to identify central obesity in chil-
dren aged 13 years from southwest-
ern part of North Macedonia.

Material and methods

This cross-sectional study con-
ducted between February and April
2022 included a total of 178 healthy
children of both sexes (boys 98, girls
80) aged 13 vears living in Tetovo,
North Macedonia.

To collect data for the purpose of
assessing obesity and central obe-
sity, the following anthropometric
measurements were taken: height,
weight, waist circumference and
hip circumference. Additionally,
these measurements were used to
calculate various indices of obesity,
including BMI, waist-to-hip ratio,
and waist-to-height ratio.

Height is measured using a stadi-
ometer and weight is measured us-
ing a calibrated scale. The children
were asked to remove their shoes,
any heavy clothing or accessories,
and stand straight with their feet
together on the stadiometer and the
scale. The measurement is record-
ed in centimeters (cm) for height
and kilograms (kg) for weight.°

Children’s BMI calculated by us-
ing the formula BMI=weight (kg)
/ height (m)2 was compared with
children’s BMI to age- and sex-
specific BMI charts to determine
if children were underweight, nor-
mal weight, overweight, or obese.



In our study we used the CDC 2000
(Center for Disease Control and
Prevention) BMI charts for age and
sex. The weight status was catego-
rized based on age and sex -BMI per-
centile of 85th to less than 95th is
considered overweight, while BMI
percentile of 95th or greater is con-
sidered obese.’

For accessing central obesity, WC
is measured with stretch-resistant
tape around the narrowest point of
the waist, typically just above the
belly button and HC is measured
around the widest part of the hips,
both of them with a precision of 1
mm.8

Waist-to-hip ratio (WHR): WHR is
calculated by dividing the waist cir-
cumference by the hip circumfer-
ence. A higher >=90th percentiles
WHR indicates a higher proportion
of fat stored around the waist and
is associated with a higher risk for
obesity-related health conditions.
Waist-to-height  ratio  (WHtR):
WHItR is calculated by dividing the
waist circumference by the child’s
height. A WHtR of 0.5 or higher
indicates increased health risks
associated with excess abdomi-
nal fat.9 The data obtained in this
study were analyzed with the SPSS
software package, version 22.0 for
Windows. Numerical (quantitative)
series were analyzed with measures
of central tendency (average, me-
dian, minimum values, maximum
values, interactive ranks), as well
as with measures of standard devi-
ation. The prevalence of the inves-
tigated parameters of interest was
presented as a ratio between the
representation and the whole mass

expressed in percentages. The LMS
method was used to create the spe-
cific percentile display tables of the
selected parameters according to
age and sex. A two-sided analysis
with a statistical significance val-
ueof p<0.05 was used to determine
a statistical significance.

Results

An analysis of the distribution of
the mean value and standard de-
viation of the height (cm), weight
(kg) and BMI (kg/m2), WC (cm), HC
(cm), WHR, WHtR in 13-year-old
boys and girls was made. In the en-
tire sample (n=178) the mean val-
ues of body height was 157.5 +8.2
cm, of weight 52.9+ 13.3 kg, of BMI
21.2 £ 4.4 kg/m?2, of WC 74.79 + 11.35
cm, of HC 86.61+ 11.74 c¢m,of WHR
0.90+0.44 and of WHtR 0.47+0.06.
The mean values in boys (n=98)
were: height 158.7+ 9.3 cm, weight
53.8+ 13.6 kg, BMI 21.02+4.2 kg/m2,
WC 77.47+£12.21 cm, HC 85.60 + 12.76
cm, WHR 0.98 +0.83 and WHtR
0.49+0.07. The mean values in girls
(n=80) were: height 156.4+ 7.1 cm,
weight 53.8+ 13.1 kg, BMI 21.2+4.6
kg/m2, WC 77.47+10.50 cm, HC 87.62
+ 10.73 cm, WHR 0.82 +0.05 and
WHtR 0.46+0.06 (Table 1).

With the Mann-Whitney U Test, for
p<0.05, height, weight, BMI and HC
showed no statistically significant
differences between sexes (p>0.05),
while a comparison of the central
obesity parameters like WC,WHR,
WHtR showed statistically signifi-
cant differences between sexes
(p<0.003, p<0.0001, p<0.011) (Table
2).
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Table 1. Mean and standard deviations, sex-specific differences
Age13 N Height | Weight BMI WC HC WHR WHR
years (cm) (kg) (kg/m2) (cm) (cm)

MEAN+ SD [ MEAN+SD | MEAN+SD | MEAN+SD | MEAN+SD | MEAN+SD | MEAN+ SD
All 178 | 1575+¢82 | 529+133 | 21.2+44 74.79+1135 | 86.61£11.74 | 0.90+044 | 047+0.06
Boys 98 | 158.7+93 | 53.8£13.6 | 212+4.2 774712.21 | 85.60+12.76 | 0.98+0.83 | 049+0.07
Girls 80 | 1564+71 | 52.1£131 | 212+46 [ 721241050 | 8762+10.73 | 0.82+0.05 | 046+0.06

Values are mean +SD=Standard deviation for height, weight, BMI=body mass index, WC=
waist circumference, HC= hip circumference, WHR= waist-hip ratio WHtR= waist-height

Ratio

Table 2. Height, weight, BMI,WC,HC,WHR,WHtR - comparison sex-specific differences

. Height
Height ] BMI wC HC WHR WHtR
/i Weight (0.208) (2.983) (0.794) (7120) (2.541)
P 0406 0.836 0.003 0427 0.0001 0.011

Z=Mann-Whitney U Test P= significance(p<0.05)

The prevalence of categorized BMI
according to CDC in all 13-year-old
children (n=178) was 4.5% under-
weight, 20.2 % overweight and 16.3%
obese. Among boys, the total preva-
lence of underweight, overweight

Table 3. Percentile indicators

and obese was consistently 4.1% vs.
19.4%vs. 15.3%, while in girls a sta-
tistically insignificant higher preva-
lence of underweight, overweight
and obese was found (5% vs. 21.2%
vs. 17.5%).

PERCENTILES
BMI

BOYS 98 14.89 1571 15.93 1796 20.70 2371 2781 2991 3181
GIRLS 80 14.28 15.01 15.99 1773 2040 23.97 2812 3017 | 3106
BOYS 98 60.07 61.59 64.28 68.10 7445 83.20 9844 | 103.71 | 103.93
GIRLS 80 5759 5911 60.32 62.93 70.10 80.10 89.28 91.68 | 92.63
BOYS 98 67.78 69.99 73.19 7938 85.20 9248 101.34 | 103.75 | 105.50
GIRLS 80 70.66 7191 7417 79.50 86.50 95.93 103.04 | 104.68 | 108.09
BOYS 98 0.79 0.81 0.81 0.84 0.89 0.93 0.97 1.01 11
GIRLS 80 0.72 0.73 0.77 0.79 0.82 0.85 0.89 091 0.94
WHtR

BOYS 98 0.39 040 041 043 047 0.52 0.61 0.65 0.67
GIRLS 80 0.37 0.38 0.39 041 045 0.51 0.56 0.60 0.60
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Figure 1. Distribution of overweight, obese, WHR and WHtR

Additionally, sex- and age-specific
parameters for BMI and central obe-
sity, WC, HC, WHR, and WHtR were
analyzed with LMS method sepa-
rately for boys and girls for 9 per-
centile indicators (374, 5th 10t 25th,
50th, 75t 9Qth 95t and 97t).

WHR and WHtR parameters were
classified into groups with low and
high risk for central obesity. A value
>0.5 was considered a high risk of
central obesity for WHtR, and for
WHR the 90th percentile value dis-
tribution as cut off was taken.

In all children, the prevalence of
high risk for WHR was 34.3% and the
prevalence of high risk for WHtR
was 31.5%. In boys, the prevalence of
high risk for WHR was 51% and for
WHItR 35.7%, while in girls the prev-
alence of high risk for WHR was 13.8
% and for WHtR 26.2%. A significant
association of male gender with
high risk for WHR (X2=27.161; df=1;
p=0.0001) was found, while high
risk for WHtR (X2 =1.830; p=0.176)

showed no statistically significant
differences. It is important to un-
derline that the risk of central obe-
sity was 6.53 times higher in boys
compared to girls of the same age
[OR=6.53 (3.08-13.83) 95% CI].

Discussion

General and central obesity are two
distinct types of obesity with dif-
ferent health implications. General
obesity refers to the accumulation
of excess body fat all over the body,
while central obesity refers to the
accumulation of excess fat around
the waistline and abdomen. These
two types of obesity are associated
with different health outcomes and
have been the focus of numerous
studies.

Brambilla et al. assessed the rela-
tionship between anthropometric
measures such as waist circumfer-
ence and visceral fat by magnetic
resonance imaging in children aged



7 to 16 years. According to their
data, waist circumference can be
considered a good predictor of vis-
ceral adipose tissue.!”

According to Yoo, WHtR is an index
with a high specificity for central
obesity that can be used in differ-
ent genders and ethnic groups for
central obesity in children aged >6
years.!!

A study by Chung showed that meta-
bolic syndrome was more common
in overweight adolescents with a
WHItR of >0.5 than in those with a
WHtR of <0.5.72

According to our study, girls had
a higher BMI prevalence of gener-
al overweight and obesity vs. boys
with 21.2 % vs.19.4 % for overweight
and 17.5%vs. 15.3% for obese, while a
significant association of male gen-
der at a comparison of the central
obesity parameters like WC,WHR,
WHtR (p<0.003, p<0.0001, p<0.011)
and high risk for WHR was detect-
ed. In all children, the prevalence
of high risk for WHR was 34.3%, and
the prevalence of high risk for WHtR
was 31.5%. In boys, the prevalence
for WHR was 51% and for WHtR
35.7% while in girls the prevalence
of high risk for WHR was 13.8 % and
for WHtR 26.2%.

Grigirakis et al. in a study for assess-
ment of central obesity in children
from the third and fifth grades in
Greece classified 33.4% of childre-
nat risk of central obesity. Central
obesity was significantly more prev-
alent in boys than in girls (36.0% wvs.
30.7%).13

Another Greek study detected high-
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er values in height, weight, BMI, HC
in children of both sexes, however,
the study also revealed that Greek
children had lower values in waist
circumference and WHtR than val-
ues determined in our sample of
13-year-old children.

The comparison with 13-year-old
peers from Bulgaria revealed lower
values of BMI and WC (20.67) in boys
and in girls (20.89) as well as lower
values of WC inboys (70.1+9.7) and in
girls (67.7+8.63)."

The results obtained in our study
also showed higher values for BMI,
WC, WHtR compared to earlier
studies conducted in the Balkans
(Croatia, Turkey, Cyprus), and in Eu-
rope (Switzerland, Germany and Po-
land)16-21, but our results indicated
a higher risk of central obesity prev-
alence. However, it is important to
note that our study was conducted
in a period after the COVID-19 pan-
demic, due to which-related restric-
tions in recent lifestyle changes
and physical activity levels, may
have further contributed to the rise
of obesity in children.

It is crucial to continue monitoring
trends in central obesity prevalence
and associated metabolic risks in
our children. Overall, the research
on general and central obesity in
children highlights the need for
prevention and management strat-
egies to address these health con-
cerns. These strategies should focus
on promoting healthy eating habits,
regular physical activity, and reduc-
ing sedentary behaviors.



Conclusion

In conclusion, both general and
central obesity can have significant
health implications in children, in-
cluding an increased risk of devel-
oping chronic diseases. In our study,
girls had a higher BMI prevalence of
general overweight and obesity vs.
boys, while a significant association
of male gender at a comparison of
the central obesity parameters like
WC, WHR, WHtR and high risk for
WHR was detected.

Additionally, healthcare profession-
als should always consider assessing
the measurements and risk of cen-
tral obesity in obese or overweight
children and seek for unique risk
factors associated with each type of
obesity and tailor interventions ac-
cordingly.
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KNUHUYKN UICTPAXYBAHA

Abstract

The COVID-19 pandemic, caused by the novel SARS-CoV-2 virus, started in December 2019 in the
city Wuhan, province Hubei in the Republic of China. The disease quickly became pandemic and
infected 48.539.872 people and had a mortality of 1.232.791 in 215 countries all over the world
resulting in economic and healthcare collapse. On 11-th of March the World Health Organisation
declared COVID 19 as pandemic. SARS-CoV-2 (severe form of acute respiratory syndrome coronavirus
2) as the cause of COVID 19 is the member of the coronavirus family along with MERS-CoV and
SARS-CoV-1which cause severe respiratory infections that are highly contagious and have very high
mortality. The pandemic character, the high morbidity and mortality and rehabilitation resulted
in a massive vaccine production as an attempt to control the spread of the SARS CoV-2 virus and
reduce the morbidity and mortality, especially in the most vulnerable population groups. The aim of
the study was to evaluate the association between vaccination status, number of doses and disease
severity, length of hospital stay and mortality. Material and Methods: In this case-control study we
included 230 male and female patients admitted in the Covid Centre in Acibadem Clinical Hospital
in Skopje from March 2021 to February 2022. Patients were divided in two groups according to
their vaccination status. Data about patients demographics, comorbidities, vaccination, number
of doses received, type of oxygen and ventilation support, length of stay and patient outcome were
collected. Results: A total of 230 COVID-19 positive hospitalized patients participated in the study.
50.4% of them were vaccinated, of which 86.2% received two doses, 11.2% received one and 2.6%
received three doses of vaccines. A significant association was registered between lethal outcome
and vaccination (PearsonChi-square: 532523, p=.021019), association with number of doses of
vaccination (PearsonChi-square: 766262, p=.043524), association with type of ventilation - NIV, HFO,
IMV (PearsonChi-square: 177399, df=3, p=0.00000), associationwithcomorbidity (3.90770, p=.048065).
Conclusion: Vaccination against Covid-19 and number of doses have a significant impact on disease
severity, progression and outcome of the disease.
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KonKypeHTCKH MHTepecu: ABTOPOT 13jaByBa
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WsBagox

COVID-19 kako uH(exTHBHO 3a007yBatbe 3a MPBMAT ce 1nojaBn Bo AekemBpu 2019 rouua, a mnp-
BUTE 3apa3eHn Oea Bo rpajior ByxaH, obnact Xyben Bo H.P.KuHa. Bonecra 106y maHjeMucKu
KapakTep 1 3a 0p3o poBeie 10 48.539.872 sapasenu nyre u npepusBuka 1.232.791 cmpTHuM cy-
yau Bo 215 3eMju BO CBETOT, JIOBeyBajKu 10 robajieH 37paBCTBEH M eKOHOMCKM KoJarc Ha
cBetckoTo Hacenenue. Ha 11 mapt 2020 roguua CBeTckata 3/[paBCTBeHa OpraHu3aliuja mporia-
cn COVID-19 nanpiemuja. SARS-CoV-2 (Temka dopMa HaaKyTeH pecrimpaTopeH CHH/POM KOPo-
HaBupyc 2) Kako npeausBukyBad Ha COVID-19 mpercraByBa KOpoHa BUPYC KOj IITO MCTO KAKO
u ocraHarute 7iBa KopoHa Bupycu MERS-CoV u SARS-CoV-1 ce ofiroBopHU 3a Npen3BUKYBambe
Ha aKyTHU PecnvpaTopHu UH(EKIMN KOU ce MHOTY KOHTAarvo3HU Mo MpUpojia U I0BeJyBaat 1o
BUCOK MopTanuTeT. [TaHeMUCKIOT KapakTep Ha 6ojiecta, BUCOKMOT MOPOUUTET, MOPTA/IUTET 1
jlonraTa pexabWiuTaIja JoBefioa 10 MAaCOBHO MPOKM3BOJICTBO Ha BAKIMHM CO IieJT TpeBeHrparbe
1 cripeuyBame Ha nHdekuja co SARS-CoV-2 BUpYCOT,HAMATYBabe Ha MOPOUJMTETOT U MOPTa-
JIUTETOT, 0COOEHO Kaj paHMBaTa TMOMyIalija o UMYHOKOMITPOMUTHPAHOCT U UMYHOIe(DUIIUT.
IlenTa Ha oBaa cTyjMja Oelle Jia ce UCTIATA MOBP3aHOCTA MOMETY BaKIMHATHUOT CTAaTyC U OpojoT
Ha npumen 1031 npotuB COVID-19 u TexxnHara Ha 6osecta, Jo/DKMHATA Ha O0TTHUYKUOT TTPECTOo]
1 cMpTHOCTa. Matepujami u MeToan: Bo oBaa ctyauja 6ea BKIydeHn 230 MalMeHTH O/ MalIKu 1
JKeHCKY 11071, Kou bea TpeTupanu Bo Covid 1ienTtapot mpu MudekTUuBHUOT offien Ha KnvHuukata
oonunia Ambagem CuctiHa Bo meprozioT o Mapt 2021 roauHa 1o deBpyapu 2022 roamHa.
[TatuenTute 6ea mojieieHy Bo JiBe TPYIU CTIOPe]] BAKIMHATHUOT cTatyc. [logarony 3a remorpad-
CKUTe KapaKTePUCTHKY, KOMOPOUUTETHTe, BaKIMHALMjaTa, OPOjoT Ha TPUMEHH JI03U, TUTIOT Ha
KICIOPO/IHA W BEHTUJIATOPHA TOJIIPIIKA, JI0JUKMHATA HA TIPECTOj BO OONHMUI[A, UCXOJIOT OFf JEKY-
BaweTo Oea ciefieHy 1 3abenexann. Pesynraru: Bo cryujata yuectByBaa 230 XOCTMTaIM3UPAHY
COVID-19 no3utuBHK nanmenT. Bakiuuupanu 6ea50,4% o Xocnuranusupanute, o Kou 86,2%
npumuse ase 1034, 11,2% npumune efjHa 1 2,6% npumniie TpU 1034 BakUuHU. Benie pernctpu-
paHa 3HauajHa MOBP3AHOCT MOMEry CMPTOHOCHHOT UCX07] U BakiuHanujata (PearsonChi-square:
5.32523, p=.021019), noBp3aHocTa co 6pojoT Ha J103M Ha BakiuHalujata (PearsonChi-square:
766262, p=.043524), moBp3anocta co TunoT Ha BeHtunanuja (PearsonChi-square: 177.399, df=3,
p=0.00000), 1 moBp3aHOCTa CO MPUCYCTBOTO Ha KomopoumreT (3.90770, p=.048065). 3akmyyok:
Baximnanuuor cratyc u 6pojoT Ha MpUMEHH 1031 BO HAIIATA CTYI1ja MOKaKa SHAUNTe e 3alllTH-
TeH eeKT 3a pa3Boj Ha TeKOK 0071MK Ha OoJiecTa 1 eTaneH UCxoj.
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Introduction

SARS-CoV-2 is a member of the coro-
navirus family, a group of enveloped
single-stranded RNA viruses. First
reported infections were in 2019,
and since then the SARS-CoV-2 vi-
rus (COVID-19) pandemic has spread
globally in almost every country in
the world'. Although most common-
ly attacking the respiratory system,
all systems can be affected. Signs
and symptoms can differ from as-
ymptomatic, mild illness to very se-
vere and critical disease requiring
intensive care unit admission and
death?.

COVID-19 mortality and morbidity
are affected by many different fac-
tors, i.e., gender, age and several
chronic diseases such as chronic re-
spiratory disease/asthma, heart ar-
rhythmias, hypertension, coronary
disease, diabetes and neoplasma’.
Vaccination against SARS-CoV-2 has
become crucial for limiting disease
transmission and reducing its sever-
ity, hospitalization and mortality*.
More specifically, data from system-
atic reviews underline the efficacy of
vaccination in terms of clinical sever-
ity and mortality®. Despite universal
acceptance, vaccine hesitancy is still
significant®. Finally, the occurrence
of the new variants can change all
previous data in relation to previous
emerging virus strains. In light of all
these factors, analysis of real-world
data concerning disease severity and
mortality of COVID-19 and vaccina-
tion is important for making future
national health policy.

The aim of the study was to evalu-
ate the association between vacci-
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nation status, number of doses and
disease severity, length of hospital
stay and mortality of COVID-19.

Materials and Methods

After receiving an approval from
the local Ethics Committee, we per-
formed a case-control study, includ-
ing 230 male and female Covid-19
positive patients, aged from 34 to 90
years admitted to the Covid center
at the Clinical Hospital Acibadem,
Skopje from March 2021 to February
2022. Patients were either on oxy-
gen support with 5-15 liters of oxy-
gen per minute, high-flow oxygen
support (HFO), non-invasive me-
chanical ventilation (NIMV) or in-
vasive mechanical ventilation (IMV)
and were divided in two groups ac-
cording to their vaccination status:
Group 1 included 116 patients vac-
cinated with 1, 2 or 3 doses of vac-
cine against SARS-CoV-2 regardless
of the manufacturer at least 14 days
before admission, and Group 2 was
the control group with 114 unvacci-
nated patients.

All patients tested positive to PCR
test for SARS-CoV-2 virus. Patients’
data regarding age, sex, vaccination,
number of doses, comorbidities,
symptoms, duration of disease and
therapy were collected from ques-
tionaries submitted by the patients
or their families, and from the CE-
REBRAL patient system at Clinical
hospital Acibadem from Skopje.

Results

A total of 230 COVID-19 positive
hospitalized patients participated



in the study, of which 54.3% were
men and 45.7% women. The percent-
age difference registered between
the sexes was statistically non-sig-
nificant for p>0.05 (Difference test,
p=0.0651) (Table 1).

50.4% of the hospitalized patients
were vaccinated, of which 86.2% re-
ceived two doses, 11.2% received one
and 2.6% received three doses of
vaccines (Table 1).

Comorbidities were registered in
84.8% of patients, with more than
two comorbidities registered in
40.0%. Cerebrovascular disease
(CVD) was registered in 69.1%, en-
docrine diseases (diabetes mellitus,
Addison’s disease, hypothyroidism)
in 36.5%, immunocompromising

conditions in 10.0%, chronic ob-
structive pulmonary disease (COPD)
and asthma in 8.7% and obesity in
6.1% (Table 1).

In the largest percentage (72.2%), pa-
tients ended up on oxygen support
with face mask, 26.9% on non-inva-
sive ventilation and high-flow oxy-
gen support and 0.9% (two patients)
on mechanical ventilation (Table 1).

The average age of males was
62.4+13.9 (minimum32, maximum
92 vears), and of females 66.3+11.7
(minimum34, maximum 90 vyears)
(Table 1). The difference registered
between the average age according
to gender was significant, for <0.05
(t-test=2.27101, p=0.024080).

Table. 1. Demographic characteristics and comorbidities of participants

Gender Number Percent
M 125 54.3
F 105 45.7
Vaccination
no
yes
Dose
| 13 11.2
Il 100 86.2
I1 3 26
Comorbidity
yes 195 84.8
no 35 15.2
comorbidity>=2
yes 92 40.0
no 138 60.0
CVD
yes 159 69.1
no 71 309
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DM, hypotireosis, Adison’s disease
yes 84 36.5
no 146 63.5
HBI, HD
yes 10 43
no 220 95.7
Immunocompromising
yes 23 10.0
no 207 90.0
COPD, asthma
yes 20 8.7
no 210 91.3
Obesity
yes 14 6.1
no 216 93.9
Type of oxygen support
oM 166 72.2
NIV/HFO 62 26.9
2 0.9
MV
age Average N
M 624 13.9
F 66.3 11.7
Table 2. Patient characteristics according to vaccination status
Vaccination yes no
sex Number Percent Number Percent
M 65 56.0 60 52.6
F 51 44.0 54 474
age
>67 61 52.6 53 46.5
<67 55 474 61 535
yes 98 84.5 97 85.1
no 18 155 17 14.9
Oxygen support type
oM 93 80.2 73 64.0
NIV/HFO 23 19.8 39 34.2
IMV 0 0 2 18




No gender difference in vaccination
status was registered, for p>0.05 (Pear-
sonChi-square: 0.268343, p=0.604445).
52.6% of vaccinated patients were
older than 67 vears, and 46.5% of un-
vaccinated. There was no association
between the age above and below 67
years and the vaccination status, for
p>0.05 (PearsonChi-square: 0.854422,
p=0.355304). Comorbidity was regis-
tered in 84.5% of the vaccinated, and
85.1% of the unvaccinated. There was
no association between registration

of comorbidity and vaccination sta-
tus, for p>0.05 (PearsonChi-square:
0. 016310, p=0.898379). 80.2% of the
vaccinated patients were on oxygen
mask, 19.8 % on NIV/HFO. None of the
patients in vaccinated group were on
IMV. 64.0% of the unvaccinated were
on an oxygen mask; 32.4% were on
NIV/HFO and 1.8% on IMV. An associa-
tion was registered between the type
of ventilation and the vaccination sta-
tus, for p<0.05 (PearsonChi-square:
8.53979, p=0.0360).

Table 3. Length of hospitalization according to vaccination

df

ValidN ValidN Std.Dev. Std.Dev.
yes no yes no

8.775 11403 | -3402 228

0.0007

116 114 4.852 6.724

Vaccinated patients were hospital-
ized for an average of 8.8+4.8 days,
and those who were not vaccinated
were hospitalized for 11.4+6.7 days;
the difference between the average
length of hospitalization was signif-
icant, for p<0.05.

Vaccinated patients with one dose
were hospitalized for 9.3+8.4 days,
with two doses 8.7+4.3 days and with
three doses 7.7+4.0 days. According
to the Analysis of Variance test, the
difference between the average hos-
pitalization between unvaccinated
and those vaccinated with three
doses was significant, for p<0.0
(F=3.901, p=0.0095).

21.7% (50) of hospitalized patients
died. The profile of patients who had
fatal outcome were men, not vacci-

nated, or vaccinated with only one
dose, with registered comorbidities;
they had ended on NIV, HFO, IMV,
and they were with anaverage age
of 67 years, i.e., 50% were older than
67.5 years (mean=67.5 years) (Table4).

A significant association was regis-
tered between lethal outcome and
vaccination status (Pearson Chi-
square: 5.325, p=.0210), association
with number of doses of vaccination
(PearsonChi-square: 7.662, p=.0435),
association with type of ventilation
- NIV, HFO, IMV (PearsonChi-square:
177.399, df=3, p=0.000), association
with comorbidity (3.907, p=.0480).
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Table 4. Age, gender, vaccination and type of ventilation in patients with fatal outcome

Gender Number Percent
M 28 56.0
F 22 44
Vaccination
no 32 64.0
yes 18 36.0
Dose
| 32 64.0
11 4 8.0
[1 14 28.0
Comorbidity
yes 42 84.0
no 8 16.0
Ventilation type
NIV/HFO/MV 48 96.0
MV 2 40
age Average SD
live 634 13.0
deceased 66.9 13.0

Accordingto the binary logistic re-

predictor of lethal outcome in hos-
gression, non-vaccination was a pitalized patients (Table 5).

Table 5. Binary logistic regression
Variables in the equation

95% C.Lfor EXP(B)

Exp (B)

Vaccination
Lower

1112

Upper
4.060

no 754 330
-1.695 | .256

a. Variable(s) enteredonstep 1: refyes

5.201 1 023 2125
43.669 1 000 184

Step 12

Constant

Variables in the equation

95% C.Lfor EXP(B)
Exp (B)
Lower  Upper
Sten no 085 | 322 070 1 791 1.089 580 2.046
e a
P Constant | -1.328 | .240 | 30.660 1 000 265

a. Variable(s) enteredonstep 1: female
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Variables in the equation

Type of
ventilation

SE.  Wald df Sig

Step 000 | 3 [ 1.000 000
MV 42406 | 28591418 .000 | 1 | .999 | 2609758801295863300.000
NIV/HFO | 22.676 | 3119579 | .000 | 1 | .994 7049344222.542 .000
Constant | -21.203 | 3119.579 1] .99

a. Variable(s) enteredonstep 1: ref OM
Variablesintheequation

95% C.Lfor EXP(B)
Comorbidities .E. i Exp (B)
Lower  Upper

no -076 | 439 | .030 1 862 926 392 2189
Constant | -1.216 | 403 | 9131 1 003 .296

Step 12

a. Variable(s) enteredonstep 1: yes

Variablesintheequation

95% C.Lfor EXP(B)

Sig Exp (B)

Lower  Upper

>67 227 | 321 | 502 1 479 1.255 669 2.352
Constant | -1397 | 233 | 35992 1 000 247

Step 12

Variable(s) enteredonstep 1: ref.<67years

Discussion Johnson Pharma) and inactivat-

COVID-19 is the first disease where ed vaccines (Sinopharm, Sinovac)
a large number of institutions and achieved the fastest progress. By

companies have been engaged in re- the end of 2020, nine candidate vac-
search to produce effective multi- cines have been approved for human
platform vaccines. By the end of USe in many countries®®. The first
2020. more than -60 vaccines had generation of COVID-19 vaccines de-
entelied clinical trials, of which veloped for emergency use showed
13 were in phase 3 clinical trials, Promising results for controlling the
Among them, mRNA vaccines (Pfiz- pandemic 16. The SARS-CoV-2 virus
or-BioNTech ’ Moderna), recombi- during the several waves showed a
nant adenoviral vectored vaccines large number of mutations, some of

. which were marked as “of concern”
(AstraZeneca, Cansino, Gamaleya, ’
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because they could have an impact
on health policies of public inter-
est, monitoring and immunization
strategies’. In addition, the devel-
opment of vaccines in such a short
period of time has also led to doubts
about the safety and efficacy of vac-
cines. Several studies have exam-
ined the efficacy and safety of vac-
cines. In a recent systematic review
of 42 original studies, the authors
analyzed the efficacy of various li-
censed vaccines and concluded that
vaccines successfully reduce the
number of infections, the severity
of the disease, the need for hospi-
talization, the number of hospital
days and mortality. The Pfizer-BioN-
Tech vaccine is the most studied of
the available vaccines and shows an
effectiveness greater than 90%, fol-
lowed by Moderna with an effective-
ness greater than 80%'.

In our case-control study, it was
shown that unvaccinated patients
had higher in-hospital mortality
than vaccinated ones. It was also
shown that vaccination and vaccine
dose were significantly associated
with shorter hospitalization com-
pared to unvaccinated patients.
The incidence of comorbidities was
similar in the groups of vaccinated
and unvaccinated patients. No sig-
nificant statistical difference was
found in terms of sex, age and vacci-
nation status of patients. We found
an association with unvaccinated
status and type of oxygen support
and the need for invasive mechani-
cal ventilation.

There are studies that examined the
effect of vaccination against COV-
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ID-19 and their impact on the clini-
cal picture and the outcome of hos-
pitalization, with results that are
similar or coincide with ours. José
M. Ruiz-Giardin et al. conducted a
retrospective comparative studyof
500 hospitalized patients,of which
15.4% fully vaccinated, 17.2% partial-
ly vaccinated and 67.4% unvaccinat-
ed COVID-19 positive patients. They
showed that complete vaccination
was associated with a milder form
of COVID-19 and a shorter hospital
stay®.

Papaioannou et al. in their prospec-
tive study including 166 vaccinat-
ed and 416 unvaccinated COVID-19
positive patients showed that the
mean number of days of hospital-
ization was higher in unvaccinated
compared to vaccinated patients [7.0
(95% CI: 7.0-8.0) vs. 6.0 (95%CI: 5.0-
7.0),p=0.02]. Also, age-adjusted analy-
sis showed that hospitalized unvac-
cinated patients had a significantly
higher risk of mortality compared to
hospitalized vaccinated patients?°,

Giacomo Grasselli et al. in their
Lombardy cohort study of 10 mil-
lion inhabitants, during the study
period analyzed 553 patients that
required admission to an intensive
care unit, of which 139 (25.1%) were
vaccinated, while 414 (74.9%) were
unvaccinated. Vaccinated patients
were older, with more comorbidi-
ties and mostly men. Vaccinated pa-
tients had a significantly lower risk
of intensive care unit admission
than unvaccinated patients, but
there was no significant difference
in hospital and intensive care unit
mortality?.



Robert Whittaker et al. included 716
fully vaccinated and 2487 unvac-
cinated COVID-19 positive patients
in their cohort study. Using cox
proportional hazard model adjust-
ment, they showed that vaccinated
patients had a shorter hospital stay
and a lower risk of intensive care
admission compared to unvacci-
nated patients. On the other hand,
when they were admitted to the in-
tensive care unit, the length of stay
and mortality was not significantly
different?2.

Athina A. Samara’s study conducted
from June 1, 2021 to February 1, 2022
included 760 consecutive patients
diagnosed with COVID-19 infection.
Of them, 38.7% were vaccinated, and
11.7% were diagnosed with a severe
form of the disease. Vaccination
against the SARS-CoV-2 virus had a
significant protective effect against
the development of a severe form of
the disease and mortality, but the
comparison of the length of hospi-
tal stay was not statistically signifi-
cantly different between vaccinated
and unvaccinated patients®.

The existence of comorbidities, hy-
pertension, diabetes, chronic lung
disease, heart disease and malignant
tumors are associated with the devel-
opment of a severe form of the dis-
ease?*, Additionally acute and chronic
renal failure, COPD, diabetes, hyper-
tension, cardiovascular disease, ma-
lignancy, high d-dimers, high ferritin,
age, male gender, obesity, and smok-
ing are factors associated with higher
mortality from COVID-19%>%,

However,of particular importance
is the fact that in certain studies it

has been observed that vaccination
modifies or reduces the association
of these risk factors and the develop-
ment of a severe form of the disease
and death?2?3?, On the other hand,in
the multicenter prospective study of
Anna Motos et al. From Spain dur-
ing the study period 1585 patients
were admitted to the intensive care
units of seven hospitals due to CO-
VID-19. Of them, 1314 (82.9%) were
unvaccinated, 161 (10.2%) had not
completed the vaccination protocol,
and 110 (6.9%) were fully vaccinated.
Data from 81 (73.6%) fully vaccinated
patients were available for analysis.
Among fullyvaccinated patients, 45
(55.6%) were on mechanical ventila-
tion, and only one patient required
extracorporeal membrane oxygen-
ation. In-hospital mortality was
34.6%, the meantime on mechanical
ventilation was 19.0 (9.0-28.0) days,
and the mean number of hospital-
days was 11.0 (7.0-30.0)%. The main
conclusion of this study according
to the authors was that patients
with specific comorbidities despite
being fully vaccinated could develop
a severe form of COVID-19. Impor-
tant to say that only 7% of patients
with severe COVID-19 were fully
vaccinated. A comparison between
vaccinated and unvaccinated pa-
tients with severe COVID-19 requir-
ing intensive care showed a two-to
three-fold higher prevalence of im-
munosuppression, chronic lung
disease, diabetes, kidney disease,
and hypertension. Similar results
have been published by Tal Brosh-
Nissimov et al.in their study of 152
COVID-19 positive patients from
Israel requiring hospitalization?®.
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Only 4% of patients had no comor-
bidities. Even 40% of patients were
immuno compromised. Mortality
in their study was 22% (34/152). The
authors conclude that although in
a small percentage of patients with
COVID-19 who are fully vaccinated,
the development of a severe form
of the disease and death is possible,
especially in those with multiple
comorbidities. Compared to unvac-
cinated group of patients, these pa-
tients have more comorbidities and
are immunocompromised.

The analysis of patients with a fatal
outcome in our study also showed
an association with the existence
of comorbidities. Patients with a fa-
tal outcome were mostly men over
the age of 65, had more comorbidi-
ties, and were unvaccinated or vac-
cinated with a single dose. The as-
sociation of age and gender as risk
factors for a severe form of the dis-
ease and death outcome has also
been shown in other studies. In a
2020 population-based cohort study
from Sweden, the authors analyzed
758,932 patients. Patients were cou-
ples, men and women, with an age
difference of no more than 5 years
and living together. The authors
concluded that men had a higher
risk of developing severe, intensive
care unit admission, developing
complications, and death compared
to women, and that risk varied with
age and was greatest inp atients
aged 50 to 59 years 30. The relation-
ship between age, sex and vaccina-
tion status and the number of doses
received has been shown in other-
studies as well**,
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Conclusion

Data from our study suggest that
vaccination against Covid-19 and
booster doses provide protection
against the development of a severe
form of COVID-19 and death. In ad-
dition, vaccination and the number
of doses received affect the type of
oxygen support and the need for
mechanical ventilation. Vaccinated
patients have a shorter hospital stay
and a faster recovery from the se-
quelae of the disease.
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KNUHUYKN UCTIUTYBAHA

Abstract

The most common complications of elbow trauma are contractures and neurovascular injuries. The
complications can be a result of the initial injury, but they can also be a result of a surgical treatment.
In addition to orthopedic treatment of elbow fractures, physical therapy and rehabilitation play a
significant role in treatment of posttraumatic contractures. The aim of this study was to determine
the effects of physical therapy and rehabilitation of posttraumatic elbow contractures in children.
Materials and Methods: This was a retrospective cross-sectional study conducted in the University
Clinic for Physical Medicine and Rehabilitation, Skopje in the period 01.01.2021 - 01.072022. A total
of 52 children were included, at the age between 2 and 13 years who had a posttraumatic elbow
contracture, limited range of motion, pain and/or limitations in accomplishing daily activities.
Depending on the clinical finding, children underwent a relevant physical therapy (kinesitherapy,
functional therapy, electrotherapy, thermotherapy, hydrotherapy and magnetotherapy) in duration
of three weeks. For assessing the effects of the rehabilitation therapy, the range of motion of the
elbow and forearm was examined along with the Flynn’s scale in all children, prior to and after
completion of the physical treatment. Results: Applied physical treatment resulted in a significant
improvement in all analyzed movements such as: elbow flexion (p=0.00001), elbow extension
(p=0.00001), forearm pronation (p=0.00001), forearm supination (p=0.0000) and Flynn's scale
(p=0.0000). After completion of the rehabilitation treatment, excellent results were registered in 41
(85%) children, moderate in 10 (19.23%) and favorable in 1(1.92%). Conclusion: Timely and adequate
application of physical therapy and rehabilitation can significantly improve the final outcome in
treatment of posttraumatic elbow contractures in children. A combination of different physical
procedures adequately applied and personalized can significantly improve the range of motion of
the elbow.
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N3Bagok

Hajuectire KOMIUIMKAIMU Ha TpaymaTa Ha JIAKTOT ce KOHTPaKTypU M HEeBPOBACKYJIAPHU TOBDE[U.
KomrmkarmmTe Moje fa OUaaT pe3yaTat Ha MHUIMjaTHA TIOBPEIA, HO MO3Ke Jla OMTIaT v pesyaTar Ha
XUPYPUIKK TpeTMaH. [ToKpaj opToMeicKMOT TpeTMaH Ha (hpakTypu Ha J1akToT, (DU3UKaIHA Teparja u
pexabunTaIja UrpaaT 3HAUajHa y7Iora BO TPETMAHOT Ha MOCTTPAYMATCKM KOHTPAKTypH. LlenTa Ha oBaa
crymja Gete fia ce yrBpaar edexrute off pusMKanHa Tepanuja M pexabiMTaIMja Ha MOCTTpayMar-
CKI KOHTPAKTYPU Ha JIAKTOT Kaj Jletjata. Matepujamu u metomu: OBa Gellle PeTpocrieKTUBHA CTyIMja
Ha Tpecek CrpoBejieHa Ha YHUBeP3UTeTCKATa KIMHUKA 3a (U3MKaIHA MeJMIMHA U pexabuiuTariyja,
Ckorje Bo nepuogior 01.01.2021 - 01.072022 ropmua. Briyuenn ce BKymHo 52 fiella, Ha BO3pacT mery 2 u
13 roaMHY KOM MMaJte TOCTTpayMarcka KOHTPAKTypa Ha JIAKTOT, OrpaHuYeH OTICer Ha JIBVKersa, 0K
W/1T OrPAaHNUYBAkba BO M3BPIIYBAKETO HA CEKOjIHEBHITE aKTUBHOCTA. BO 3aBUCHOCT Off KIMHUYKUOT
HAo], Ha JleriaTa nM Oellle M3BpIIeHa COO/IBeTHA (hM3MKAITHA Teparuja (KuHesuTepanuja, hyHKIMOHAIHA
Tepanuja, eJleKTpoTepariija, TepMoTepanuja, XuapoTeparija 1 MarHeToTeparuja) B BpeMeTpaerwbe o]
TP HeJle/. 3a MpolieHKa Ha edeKTiTe Of] Teparujarta 3a pexadWinTarija, orceroT Ha JBIKee Ha
JIAKTOT M TIOJITAKTUIIATa Oellle HemiTyBaHa 1 (DIMHOBATA CKaJla Kaj CHTe Jelia, TPE]] 1 110 3aBPIIYBABETO
Ha usuukmoT TpetMaH. Pesynrati: TTpuMeneTrot (usMKaneH TpeTMaH pesynTupanie co 3HaUUTeTHO
nono0pyBatbe Ha CUTe aHATM3MPAHU JIBIKEbA KAKo MTo ce: dhrekenja Ha naktoT (p=0,00001), ekcren-
3uja Ha j1aktor (p=0,00001), mpoHaimja Ha nojyiaktiiara (p=0,00001), cymiHaliMja Ha TOJUIAKTHLIATA
(p=0,0000°s) n dmmroa ckana (p=0,0000). [1o 3aBpuyBameTo Ha peXxabOWIMTALMOHUOT TPETMaH, Off-
JIAYHN pe3yTaT ce 3abenekann Kaj 41 (85%) mete, ymepenn Kaj 10 (19,23%) n noBonuu Kaj 1 (1,92%).
3axnydok: HaBpemeHara i aJieKBaTHa MpriMeHa Ha (py3MKaTHa Teparnuja 1 pexaOriTalija MoKe 3Ha-
UUTEJTHO 1A TO TOZI00PY KPajHUOT UCXO[L BO TPETMAHOT Ha MOCTTPAYMATCKU KOHTPAKTYPH Ha JIAKTOT Kaj
Tnetiata. KombuHaImjata Ha PasIMaHi GU3MUKE MPOLIEYPY COOJIBETHO MPUMEHETH 1 TIepCOHAM3MPAHH
MOKe 3HAUMTEITHO [1a TO MOI00PY OTCEroT Ha [IBIKEHE Ha JIAKTOT.



Introduction

Elbow fractures account for about
16% of all skeletal injuries in child-
hood. Supracondylar humerus
fractures are the most common
fractures in children and they com-
prise about 60% of all pediatric
fractures; the largest number of
these fractures occur in children
in their first decade of life.' The in-
cidence of elbow fractures in chil-
dren is variable and depends on
many factors, and is opposite to the
relatively small incidence of elbow
fractures in adults. Elbow fracture-
sare usually a result of trauma.
Falling from a height is the cause
of 70% of cases.? The largest num-
ber of supracondylar fractures in
children happen due to fall on an
outstretched hand, and hence, this
mechanism is frequently named
with the acronym FOOSH.3It means
that the extended elbow suffers a
severe compression, especially the
distal humerus. Flexion injury hasa
direct impact on the olecranon of
the flexed elbow. Immature bone
is subject to twisting, but absorbs
a lot of energy before breaking. In
childhood, there is a much high-
er percentage of cartilage than in
adulthood, and consequently this
percentage diminishes as the child
grows. Therefore, there are signifi-
cant differences in bone fractures
between children and adults.*?

The impact of different factors re-
lated to injury as well as therapeu-
tic intervention on bone, soft-tissue
and other structures in the elbow
area can cause posttraumatic elbow
contracture as a recognized sequel-
ae in these injuries. Posttraumatic
elbow fractures with different range
of motion can happen even after ad-

equately realized orthopedic treat-
ment.°

Elbow fractures are manifested
with clear and obvious deformities
to hidden and barely seen radiologi-
cal changes. Complications in elbow
injuries can be a result of the initial
trauma, but they can also be a result
of the surgical treatment. The most
common complications of elbow
trauma are angulation deformities
and neurovascular injuries.”® The
incidence of complications primar-
ily depends on the severity of the in-
jury, and can be reduced by prompt
and adequate treatment. Early di-
agnosis and treatment significantly
improve the clinical outcome.

In addition to the orthopedic treat-
ment in elbow fractures, physical
therapy and rehabilitation also play
an important role in treatment of
posttraumatic elbow contractures
and their related complications.9
For management of pain and swell-
ing and prior to initiation of kine-
siotherapy, several forms of physical
procedures can be used. Different
physical agents are applied, and they
influence on physiological and func-
tional regeneration of tissues, cre-
ation of biologically active materi-
als, improvement in circulation and
cellular metabolism. They are com-
bined with kinesitherapy, hydro-ki-
nesitherapy, functional therapy and
thermotherapy. Various heat proce-
dures (paraffin therapy) act on pain
relief; they reduce the increased
muscle tonus and improve elastic-
ity and extensibility of fibrous tis-
sue around the elbow. From pho-
totherapy modalities infra-red and
ultraviolet rays are used, and from
electrotherapeutic procedures the
following are applied: interferen-
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tial currents, diadynamic currents,
electrophoresis with drugs and gal-
vanic current.

The goal of the physical treatment
in elbow fractures is complete bone
consolidation, achievement of pain-
less and full range of motion by elim-
inating the present contracture, im-
provement in muscle strength and
stability of the joint. By application
of physical therapy and rehabilita-
tion, onset of deformities is pre-
vented and children can return to
their daily activities.

The aim of this study was to de-
termine the effects of physical and
rehabilitation treatment of elbow
contractures in children.

Materials and methods

This was a retrospective cross-sec-
tional study conducted in the Uni-
versity Clinic for Physical Medicine
and Rehabilitation in Skopje in the
period 01.01.2021 - 01.07.2022. The
sample consisted of 52 children
with posttraumatic elbow contrac-
ture, limited range of motion, pain,
reduced stability in the joint and/or
limitation in performing daily ac-
tivities. Following primary surgical/
conservative intervention, children
were treated on an outpatient basis
at the University Clinic for Physical
Medicine and Rehabilitation in Sko-

pje.

Inclusion criteria for participation
in the study: age from 2 to 13 years,
regardless of gender, with limited
range of motion of the elbow in any
angle, limited range of motionof the
adjacent joints, damage to the nerve
structures, regardless of previous
treatment by ansurgery doctor. Ex-
clusion criteria: blood vessels lesion,
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open fractures and age >13 - <2.

Anamnestic data comprised: age,
gender, side of injury, type of frac-
ture, time elapsed from injury to
initiation of rehabilitation therapy.

Physical therapy was started after
removal of cast immobilization,
with/without removal of osteosyn-
thetic material. Children included
in the study were examined by a
Physiatrist, and physical therapy in
duration of three weeks was recom-
mended. Depending on the clinical
finding, children were involved in a
relevant physical therapeutic pro-
gram.

All children underwent kinesither-
apy and functional therapy, and
therapeutic choice for the other
procedures of physical therapy (in-
terferential currents, diadynamic
currents, electrophoresis with KJ,
galvanic currents, magnetotherapy,
cryotherapy, paraffin therapy and
hydrotherapy) was recommended
in line with the clinical and radio-
graphic findings. Kinesitherapy
consisted of active, active-assisted,
active and active exercises with in-
dividual resistance that was pro-
gressively increased depending on
the clinical finding. Having in mind
the age of the child and local find-
ing, functional therapy included
different techniques and activities
to increase the range of motion of
the joint, to improve the muscle
strength and to improve the func-
tional status. Therapeutic program
was individually adapted in line with
the results obtained during therapy.
At the same time, we educated and
trained the parents to implement
the exercises with their children at
home.



Parameters for assessment of the
rehabilitation treatment effects
were: range of flexion and extension
of the elbow, pronation and supina-
tion of forearm on the side of the
elbow fracture. Plastic goniometer
with a minimum deviation of 1o was
used. Measurements were done in
all children prior to and after com-
pletion of the physical treatment.

The range of motion of the elbow on
admission and after completion of
therapies was also assessed with the
Flynn’s four-degree scale for each
patient as follows: a) grade/score 3 =
full range of motion of the elbow or
limitation of 50; b) grade 2 = limita-
tion of the range of motion of 5 to
100; c) grade 1 = limited amplitude
of motion of 10-150; d) grade 0 =
poor therapeutic result with limited
range of motion of more than 150.1°

Statistical analysis

Data obtained were analyzed with
the SPSS software package, version
22.0 for Windows. Qualitative series
were analyzed with the coefficients
of relations, proportions and rates,
and quantitative series with mea-
sures of central tendency (average/
mean, mediana, minimal and maxi-
mal values), as well as with mea-
sures of dispersion (standard devia-
tion). Shapiro-Wilk W test was used
for determination of the normal dis-
tribution of frequency of the exam-
ined variables. Pearson Chi-square
test was used for determination of
the association between certain at-
tributive dichotomous features. Dif-
ference test was used to compare
the proportions. Wilcoxon Signed
Ranks test was used for analysis of
numerical variables between two
measurements. To define the statis-

tical significance, a two-way analy-
sis was used with a level of signifi-
cance of p<0.05.

Results

The study included 52 children with
posttraumatic elbow contracture,
39 (75%) were boys and 13 (25%) were
girls and the ratio between genders
was 3:1, with a significant female

preponderance (Difference 50%
[(31.32-63.81) CI 95%]; p=0.0001).

The mean age of the entire group
was 6.72+2.72 years with min/max
of 2/12 years, and 50% of them
were at the age <6.5 years for me-
dian (IQR)=6.5 (5-9). The mean age of
boys was 6.41+2.59 years with min/
max 2/12 years and median (IQR) =
6 (5=9). The mean age of girls was
7.77+2.95with min/max 4/12 vyears
and median (IQR) = 8 (5-10). There
was no significant difference be-
tween genders and age (Mann-Whit-
ney U Test: Z=-1.405; p=0.1599).

The most frequent type of frac-
ture was supracondylar, found in
30 children (57.69%), and the rarest
was the fracture of the medial con-
dyle, found in only one child (1.92%).
There was no significant percentage
difference in the frequency of pre-
vious surgical/conservative treat-
ment and in the affected left/right
hand, for consequently p=0.6961 vs.
p=0.4345. Only 6 (11.54%) children
with elbow contracture suffered
from involvement of a peripheral
nerve (Table 1).
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Table 1. General and clinical parameters

General parameters N (%)
Gender
boys 39 (75%)
- p=0.0001*
girls 13 (25%
Type of fracture
supracondylar 30 (57.69%)
olecranon 3(5.67%)
radial head 5(9.61%)
proximal forearm 2 (3.85%)
lateral condyle 11(21.15%)
medial condyle 1(1.92%)
Treatment
surgical 25 (48.07%)
- p=0.6961
conservative 27 (51.92%)
Hand
left 24 (46.15%)
right 52 (53.85%) p=0.4545
Peripheral nerve lesion
no 46 (88.46%)
p=0.0001*
yes 6 (11.54%)
Affected peripheral nerve
n.medianus 1(16.67%)
n.radialis 2 (33.33%)
n.ulnaris 3(50%)

1Difference test;  *significant for p<0.05

The average number of days from in-
jury to rehabilitation in all children
was 28.54+9.86 days with min/max
of 15/60 days, and in 50% of children
with <28 days for median (IQR)=28
(20.5-30). This period was 28.05+8.75
vs. 30£12.93 in boys vs. girls, respec-
tively, without a significant differ-
ence between genders (Mann-Whit-
ney U Test:Z=-0.032; p=0.9747).

The number of rehabilitation days af-
ter posttraumatic elbow contracture
ranged from minimum 10 to maxi-
mum 20 days. On average, rehabili-
tation lasted 16.15+2.55 days, without
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a significant difference between gen-
ders (Mann-Whitney U Test: Z=-0.063;
p=0.9494). In 75% of children the re-
habilitation length was <20 days.

In children with posttraumatic el-
bow contracture, after completed
rehabilitation compared to the con-
dition prior to its initiation, there
was a significant improvement in
all analyzed movements such as:
elbow flexion (p=0.00001), elbow
extension  (p=0.00001), forearm
pronation (p=0.00001), forearm supi-
nation (p=0.00000) and Flynn’s scale
(p=0.00000) (Table 2).



Table 2. Comparison of movements prior to/after rehabilitation of posttraumatic elbow

contracture
Intergroup Comparison of movements at two time points after posttraumatic
comparison elbow fracture
Nu&})er Meant SD Min/Max  Median (IQR) Mean Rank

Elbow flexion
before treatment 52 105.38+12.-5 35/145 110 (95-120) 0.00 7=-6.105;
after treatment 52 130.19415.53 85/165 135 (120-140) 25.00 p=0.00001*
Elbow extension
before treatment 52 -24.33£1945 -70/0 -20 (-40-10) 0.00 7=5.991:
after treatment 52 0.19+139 0/10 0(0-0) 24.00 p=0.00001*
Forearm pronation
before treatment 52 71631991 10/90 80 (52.5-90) 0.00 7=-4471;
after treatment 52 83.94+769 50/90 85(80-90) 15.00 p=0.00001*
Forearm supination
before treatment 52 7788+13.98 30/90 82.5(70-90) 0.00 7=-4487:
after treatment 52 86.35+6.27 50/90 90 (85-90) 13.50 p=0.00001*
Flynn scale
before treatment 52 0.56+0.78 0/3 0(0-0) 0.00 7=-001;
after treatment 52 2774047 1/3 3(33) 26,00 p=0.00001*

Wilcoxon Signed Ranks Test*significant for p<0.05

The additional analysis showed that
none of the children with posttrau-
matic elbow contracture who under-

after physical treatment was regis-
tered in 3 children in elbow flexion,
23 children in forearm pronation, 26

went physical treatment experienced
exacerbation in movements after
treatment compared to pre-treat-
ment. Unchanged condition before/

children in forearm pronation and in
1 child with unchanged score on Fly-
nn’s scale (Table 3).

Table 3. Changes in movements after physical treatment in children with posttraumatic
elbow contracture

Comparison of movements at two time points after posttraumaticelbow fracture

before/after
Extension -
elbow

before/after
Pronation-fore-
arm

before/after
Supination -
forearm

before/after
Determined Flexion - elbow
change

before/after
Flynn scale

after<before - 0
after>before - 51
after=before - 1

after<before - 0
after>before -26
after=before -26

after<before - 0
after>before -29
after=before -23

after<before-0 | after<before-0
after>before - 49 | after>before - 47

after=before-3 | after=before -5

SIgn Test
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Table 4. Analysis on Flynn's scale of mobility before/after rehabilitation treatment

Flynn scale
score

Before treatment
N (%)

After treatment
N (%)

3 = excellent 1(1.92%) 41(85%)
2=good 6 (11.54%) 10(19.23%)
1= favorable 14(26.92%) 1(1.92%)

0 - unsatisfactory

Total

Prior to physical treatment, unsatis-
factory range of mobility was deter-
mined in majority of children with
posttraumatic elbow contracture - 31
(59.61%). After completion of the reha-
bilitation treatment, excellent results
were registered in 41 (85%) children,
good in 10 (19.23%), and favorable in
1(1.92%). There was no unsatisfactory
mobility in none of the children after
physical therapy (Table 4).

Discussion

Although the elbow is one of the
most stable joints in the human body,
posttraumatic contractures to elbow
area are common. Posttraumatic el-
bow contractures that appear as a se-
quelae of elbow trauma in pediatric
population are of different degrees of
limitation in the elbow joint. These
contractures can be a result of the
injury type, diagnostic examination,
modalities of treatment, and they
certainly pose a significant therapeu-
tic problem. After accomplishment of
orthopedic and surgical treatment,
physical therapy and rehabilitation
play an important role in improve-
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31(59.61%)

ment of the elbow range of motion
and overall functional improvement
in patients." The application of Kki-
nesitherapy, functional therapy in
combination with the other physical
procedures has a favorable impact
on the outcome in treatment of post-
traumatic contractures.'?

Elbow fractures in children hap-
pen in their first decade of life, most
often in children aged 3-10 vyears,
withthe peak incidence in the 5- to
8-year-olds. In our investigation,
the mean age of children with elbow
contracture was 6.72+2.72, which was
in agreement with literature data.

In our sample, 75% of children with
posttraumatic elbow contracture
were boys, and in all patients the in-
jury was a result of a fall on the el-
bow area, which was in correlation
with the results presented by other
authors.’>! In the literature, fall has
been reported as a cause of supracon-
dylar fractures in 90% to 95% of chil-
dren. Contracture in the elbow area
can also appear secondary as a con-
sequence of a surgical intervention,
manipulation of fractured fragments
and prolonged physical therapy.”



Therefore, the success of treatment
depends on various factors including
the choice of physical modalities as
well as the response of the tissue to
physical therapy.

Many authors have reported their
results with regards to treatment of
elbow fractures, but without precise
presentation of the ratio between
the time when injury happened and
start of rehabilitation. However, all
authors have agreed that there is cer-
tain limitation in the elbow range of
motion after removal ofcast immobi-
lization. In our sample, the average
number of days from injury to reha-
bilitation was 28.54 days, and the av-
erage length of outpatient treatment
was 16.15 days. The limitation of this
study was no long-term follow-up
when there still might be a certain
degree of elbow contracture in spite
of the applied physical therapy and
rehabilitation. A very small number
of authors have reported on the dy-
namics of regaining range of motion
of the treated elbow.'®1%2021 Orthope-
dic surgeons recommend physical
therapy after removal of the immo-
bilization in elbow fractures.??>?*> Con-
trary to this, some authors consider
physical therapy not necessary after
treatment of supracondylar humer-
us fractures.? Other authors advise
physical therapy only in case of se-
vere limitation in the elbow range of
motion, in which the range of motion
is unsatisfactory after certain postop-
erative period.”

In his study, Keppler assessed the ef-
fects of physiotherapy in improving
the range of motion of the elbow af-
ter supracondylar humerus fractures
in children. He examined 51 patients
who had been surgically treated. One
of the conclusions in his study was

that physical therapy enabled a more
rapid returnof normal elbow range
of motion in the first 20 weeks after
trauma.'®

The incidence of specific nerve inju-
ries varies in the literature. Primary
lesions are a direct result of the trau-
ma, whereas the secondary lesions
appear during surgery, management
of fractured fragments and onset of
edema in the adjacent tissue.?® In gen-
eral, it is considered that the most
common are median nerve injuries
(28%-60% of all nerve injuries), fol-
lowed by radial and ulnar lesions.?%®
In our investigation, peripheral nerve
lesion was encountered in 11.54% of
children and the prevailing was ulnar
nerve injury.

The final result of treatment of el-
bow contractures with physical ther-
apy in children included in our study
was excellent. After completed reha-
bilitation compared to the condition
prior to its initiation, a significant
improvement in the elbow range of
motion was observed in all move-
ments (flexion, extension, pronation
and supination). Also, regarding the
Flynn's scale excellent results were
achieved in 85% of children. There
were no unsatisfactory results. These
results are similar to those of treat-
ment outcome in supracondylar el-
bow fractures in studies with long-
term follow-up.?*3°

Our results also showed that kine-
sitherapy, functional therapy and
hydro-kinesitherapy in combination
with the other physical agents ap-
propriately adjusted to the time pe-
riod that corresponds to the clinical
findings can be of substantial impor-
tance in treatment and outcome of
treatment of posttraumatic elbow
contractures in children. Elbow frac-
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tures might cause functional morbid-
ity and restricted range of motion,
hence great attention should be paid
to these fractures when establish-
ing the diagnosis and conducting the
treatment. Prompt diagnosis and ap-
propriate orthopedic treatment as
well as timely and adequately applied
physical procedures within the over-
all treatment can significantly im-
prove the final outcome of treatment.

A combination of various physical
procedures adequately applied and
adjusted can significantly improve
the range of motion of the elbow.

Conclusion

Any delay in rehabilitation of an el-
bow fracture can cause disability and
can have a negative impact on further
mental and physical development of a
child. Therapeutic approach to post-
traumatic elbow fractures should be
personalized and adequately adjust-
ed, employing huge patience of all
the involved parties.
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KITMHUYKN UCTIUTYBAHA

Abstract

In the last decade, the application of radiopharmaceuticals based on zirconium-89 (*Zr)
radiometal has increased in both preclinical and clinical studies. The most frequently used
®Zr-radiopharmaceutical is *Zr-trastuzumab used in the management of patients with
breast cancer. Breast cancer is the most common cancer among women in North Macedonia
and the most common cause of death from malignant neoplasms in this population;
therefore, the introduction of new nuclear medicine procedures in these patients might
improve the management of this disease. However, the introduction of radioisotope
and radiopharmaceutical production requires significant investments, both manpower
and financial. The purpose of this work is to present the design conceptualization of a
feasibility study for the establishment of production of zirconium-89 radioisotope and
implementation of ®Zr-radiopharmaceuticals in clinical practice in the Republic of North
Macedonia and to present the initial results from the first phases of the study. This
feasibility study is designed to include preliminary analysis, market research, technical
feasibility analysis, economic analysis, review and analysis of all data and feasibility
conclusion. The evaluation of the data from the analyses conducted in all study phases
is needed to identify the favourable and unfavourable factors and circumstances in order
to make a final assessment of the feasibility of establishing the zirconium-89 radioisotope
and ¥Zr-radiopharmaceuticals production and implementation of ®Zr-trastuzumab use in
nuclear medicine practice.

IN3AIH HA OU3UBMITUTI CTYAWUJA 3A BOCTIOCTABYBAHE HA IMPOU3BOACTBO HA
ZIRCONIUM-89 PAIMOUM3OTOI MUMITIIEMEHTALIMIA HA ¥ZR-PADMODAPMALIEBTULIN
BO KJIMHUYKATA MNPAKCA BO PEMYBJ/IMKA CEBEPHA MAKEJOHUJA

KaTepmHa Konescka'!, Mapuja ATaHacoBa [lazapesa!, Maja Youescka!, Maja Benuukoscka?, ®unumn
Jonescku?, ToHu TpunyHocki?, LLlabaH MemeTi?, AHa YrpuHcka?, bucTpa AHrenoscka?’

YHusep3uliedicKu UHCTUdyd 3a G03ulipOHCKO-emucuoHa tomozpacpuja, Ckolje; YHusepsuliel oye [enyes, @akyniield 3a MegUUUHCKU Hayky, LLIdud,

Petybruka Cegepra MakegoHuja

2 YHueep3ulieliCKU UHCTUYT 3a Go3ulipOHCKO-emMucuoHa tomozpaduja, Ckoldje; YHusep3sued ,Ca. Kupun u Metioguj“so Ckolje, MeguyuHcKu chakyniie,

Petybnuka CesepHa Makegoruja

MakegoHuja

MHelutiyd 3a Galiousuoioduja u HyK1eapHa meguyuHa, Yrueep3sutied ,Ce. Kupun u Metioguj“ eo Ckolje, MeguyuHcku ¢pakyniued, Peaybiuxka CesepHa
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Hurupame: Konescka K, Aranacopa-Jlazapea M, Youescka
M, Besmukoscka M, Jonecku @, Tpunynocku T, Memeru 111,
Yrputicka A, Anrenoscka B. [Tusaji Ha dusubuiti crymja
3a BOCTIOCTaBYBAE Ha MPOM3BOJICTBO Ha zirconium-89 pa-
JIMOK30TON 1 UMITIEMeHTalja Ha “Zr-pagrohapMarieBTiim
BO KJIMHMUKATa rpaKca Bo Penyoymka CepepHa MakezjoHuja..
Apx ] 3mpasje 2023;15(1) 95:104.

doi.org/10.3889/aph.2023.6090

Knyunu 360yosu: (busubumrTh cryuja, zirconium-89 pa-
nonsoror, PZr-paarodapMarieBTuIm, Tpou3BoICTBO, Zr-
trastuzumab

*Kopecronpenigija: Kareputa KoseBcka, YHUBEp3UTETCKI
MHCTUTYT 3a TO3UTPOHCKO-eMuckoHa ToMorpaduja, Crorije, Pe-
nyormka CeBepHa MakeyioHuja.

E-mail: kolevskakaterina@gmail.com

TIpumeno: 20-(en-2023; Peuaupano: 5-maj-2023;
Tpudareno: 13-(es-2023; O6jaBero: 30-jyH-2023
Ievarapcku mpasa: 2023 Karepuna KoreBcka, Mapuja
AranacoBa-JlazapeBa, Maja YoueBcka, Maja BenmnukoBcka,
Dumn Jonecku, Tonu TpunyHocky, [laban Memern, AHa
YrpuHcka, buctpa AnrenoBcka. OBaa cTaTuja e co OTBOPeH
TIPUCTAI AUCTPUOYMPaHa T0j] YCIOBUTe HA HeJIOKAM3MpaHa
JIMLEHIA, Koja 0BO3MOJKYBA HEOrpaHMueHa yrioTpeba, JucT-
puOyIMja 1 penpojyKIyja Ha OUI0 KOj MeJIyM, JIOKOJIKY ce
LUTIPAAT OPUTMHATHIOT(ITe) aBTOP(M) 1 H3BOPOT.

KoHKypeHTCKM MHTepecH: ABTODOT W3jaByBa JieKa HeMa
KOHKYPEHTCKU HHTEPeCH.

V3Bamok

Bo mocneHata JielieHuja, pagmModapMaleBTCKuTe Tperaparid 1To COfpKar zirconium-89
(*9Zr) paZIon30TOM MMAAT 3roieMeHa MpUMeHa Kako BO TIPETKIMHIUKUTE, Taka U BO KIMHNY-
kure cryun. Hajuecto Kopueren “Zr-pagmodapmarieBrik e “Zr-trastuzumab Koj ce mpume-
HYBa BO HACOKA Ha IIIaHKpatbe Ha Teparyja Ha NalyeHT Co Pak Ha lojka. Pakot Ha Jiojkara e
HajuecTroT KapijuHOM Kaj keHuTe Bo CeBepHa Make/IoHMja 1 HajuecTa MPUUMHA 3a CMPT O]] Ma-
JITHY HEOIUIa3My Kaj 0Baa OIyJIaLija, 3aT0a BOBEyBabeTo HOBHU IMjarHOCTUUKY TTPOLeypH
BO HyK/IeapHaTa MeJIMIMHA MO3Ke Jla IPUIIoHece 3a Tofio0po TIaHMpatke Ha Teparnujata Kaj
oBye marenTr. Certak, BOCTIOCTABYBAIETO Ha MPOW3BO/ICTBO Ha PajHOM30TONN 1 pazmocdap-
MALIeBTHIM 6apa 3HAYUTENTH MHBECTUIY, (DUHAHCUCKY U KaIpOBCKu. []enTa Ha 0Boj Tpy[ e
71a TO TIPETCTaBU /IN3ajHOT Ha (GU3MOUIUTH CTY/IMjaTa 3a BOCTIOCTABYBatbe Ha TPOU3BO/ICTBO HA
zirconium-89 paMon30TON 1 MMITIeMeHTalja Ha *Zr-pauohapMarlieBTHIIN BO KIMHUUKATa
npakca Bo Peryomika Ceepra Make/ioHWja, KAKO 1 JIa 'Y TTPETCTABU PesyaTaThTe Off MoyeT-
Hute (asu Ha cryaujata. OBaa hu3MOMIMTH CTY]A e M3ajHIPaHa TaKa I1IT0 BKIIyUyBa ITPe-
MUHAapHA aHA/IN3a, UCTPKYBAE Ha [1a3apOT, aHaJIM3a Ha TeXHUUKA M3BOJUIMBOCT, CKOHOMCKA
aHaJM3a, IPervie]] 1 aHaJu3a Ha CUTe MOJIATOLM U 3aK/IYUOK 3a husubmiHoct. EBanyaimjara Ha
TIOIATOITITE O] AHAMM3MTE BO PAMKY Ha cuTe (hasu Ha CTyfujaTa e TIoTpeOHa 3a Jla ce MleHTH-
(buUKyBaaT MOBOHUTE U HETIOBONHUTE (hAKTOPU 1 OKOJHOCTH 32 JIa ce JIoHece KOHeUHa MpoLieH-
Ka Ha (hr3nOMIHOCTa 3a BOCTIOCTABYBambe Ha MPOM3BOZICTBO Ha zirconium-89 pasmon3ororn 1
897r-pamuochapmalieBTHIM U BoBeflyBatbe Ha Zr-trastuzumab Bo HyK/ieapHO-MeJIMIMHCKATA
TpaKca.
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Introduction

Radiopharmaceutical preparations
or radiopharmaceuticals are medici-
nal products which, when ready for
use, contain one or more radionu-
clides (radioactive isotopes) included
for a medicinal purpose to diagnose,
stage a disease, monitor treatment,
or provide therapy.!?

Regarding the radiopharmaceuticals
used for positron emission tomogra-
phy (PET) imaging, the application
of radiometals in nuclear medicine
worldwide is progressing steadily.
Short-lived radiometals are suitable
for combination with ligands that
exhibit rapid pharmacokinetics (e.g.,
small molecules or peptides), while
long-lived radiometals are suitable
for visualizing slow biological pro-
cesses, such as antibody biodistribu-
tion (immuno-PET).3

Zirconium-89 is one of the radiomet-
als that in the last decade has been
increasingly used in both preclinical
and clinical studies.>* The zirconi-
um-89 half-life of 78.4 h corresponds
to the biological half-life of monoclo-
nal antibodies, making this radioiso-
tope suitable for immuno-PET im-
aging.>> Immuno-PET combines the
sensitivity of PET with the specific-
ity of antibodies. The use of %Zr is
promising for monitoring antibody-
based cancer therapies and a num-
ber of studies have been conducted
to investigate the feasibility of 8%Zr
immuno-PET imaging for predicting
the efficacy of radioimmunotherapy
and antibody therapies, imaging tar-
get expression, detecting target-ex-
pressing tumors, and monitoring of
anti-cancer chemotherapies.* There
are literature data on more than 90
clinical studies, of which already
completed studies involve more than
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20 antibodies labelled with 89Zr.%

A common method for obtaining
zirconium-89 radioisotope is by ir-
radiating solid target material with
accelerated protons in medical cy-
clotrons, typically using energies of
10-18 MeV.Due to the easy availabil-
ity of the target material in natural
form, #Y(p, n)®*Zr is considered to
be the best nuclear reaction for the
production of #Zr in medical cyclo-
trons.>”?

Having in mind all the above, the po-
tential of #Zr-radiopharmaceuticals
to expand the possibilities in terms
of cancer management and research
development in North Macedonia, as
well as the fact that the only cyclo-
tron in the country is within the Uni-
versity Institute of Positron Emis-
sion Tomography (UI PET), the idea
of preparing a feasibility study for
the establishment of zirconium-89
radioisotope and #Zr-radiopharma-
ceuticals production in this institute
is rational.

The cyclotron at Ul PET, GE PET
trace 800 16.5 MeV, according to its
technical characteristics belongs to
the group of cyclotrons, which can
produce the radioisotope #Zr. UI
PET is the only site for producing
PET radioisotopes and radiopharma-
ceuticals in the country and also it
is a centre for molecular diagnostics
where 2,000 oncology patients are
scanned annually.

This study aims to present the design
of the feasibility study for the estab-
lishment of zirconium-89 radioiso-
tope production and the implemen-
tation of #Zr-radiopharmaceuticals
in clinical practice in the Republic of
North Macedonia and to present the
initial results from the first phases
of the study. The design is conceived



originally and structured taking into
consideration several aspects. The
results of the feasibility study will
provide an objective insight into all
aspects of the feasibility of this pro-
posed idea, as well as a conclusion
regarding the impact that radio-
pharmaceuticals based on this radio-
isotope may have on making clinical
decisions in the management of the
malignancies in the country.

Materials and Methods

The feasibility study to establish the
production of zirconium-89 radio-
isotope and 8°Zr- radiopharmaceuti-
cals is designed to cover the follow-
ing phases:

+ preliminary analysis;
+ market research;
+ technical feasibility analysis;

+ economic analysis (financial anal-
ysis and pharmacoeconomic anal-

ysis);
+ review and analysis of all data;

+ conclusion on feasibility.

Preliminary analysis
The preliminary analysis includes:

- review of statistical data regard-
ing malignant diseases in North
Macedonia;

- review of clinical applications
data of ®Zr-radiopharmaceuti-
cals.

The review of malignant disease
statistics is performed by literary
search of reference databases, inter-
national (Global Cancer Observatory)
and domestic (Mortality Register and
Cancer Register of Institute of Pub-

lic Health).112 These databases dis-
play statistics of malignant diseases,
such as total new cases per vyear,
most common cancers among new
cases - sex distribution, and mortal-
ity from malignant diseases in Mace-
donia (mortality rate and primary
localization).

The review of the application of #Zr-
radiopharmaceuticals in clinical tri-
als is based on a literature search,
that is, a reference database for clin-
ical trials. (ClinicalTrials.gov, a Web-
based resource maintained by the
U.S. National Library of Medicine).®

Market research

Within this step, searches are con-
ducted regarding:

- the distribution of medical cyclo-
trons in Europe;

- zirconium-89 radioisotope pro-
duction sites in Europe,;

- zirconium-89 radioisotope price,
and

- the potential possibilities for
placement of the produced radio-
isotopes at a cost-effective price.

The information on the distribution
of medical cyclotrons is obtained
from the International Atomic En-
ergy Agency (IAEA) Cyclotron Distri-
bution Database.® The research on
the production sites of zirconium-89
radioisotope in Europe is based on
a literature search of studies pub-
lished in scientific journals, data
on the production of these radio-
isotopes presented at professional
symposia and congresses, as well
as media available data from radio-
isotope manufacturers. The zirco-
nium-89 radioisotope price informa-
tion is based on data obtained from
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manufacturers. The research of the
potential possibilities for placement
of the produced radioisotope at a
cost-effective price is based on the
obtained data on the needs and pos-
sibilities for use for clinical purposes
in our country and the region.

Technical feasibility analysis

The estimation of technical feasi-
bility is based on the analysis of the
technical capacities of Ul PET in
terms of space and equipment nec-
essary for the implementation of the
production of zirconium-89 radioiso-
tope and #Zr-radiopharmaceuticals.
As part of this phase of the feasibil-
ity study, it is also verified whether
additional equipment/apparatus is
needed to realize the production.

Economic analysis

The assessment of economic fea-
sibility is conducted in two phases
and includes financial analysis and
pharmacoeconomic analysis. Firstly,
the costs are defined (direct and in-
direct), and then they are calculated
according to data obtained by a lit-
erature search, as well as data from
UI PET.

For performing pharmacoeconomic
analyses, data collected by a litera-
ture search of clinical trials con-
ducted with these radiopharmaceu-
ticals have been applied. In order to
cover the initial clinical data and to
simulate the patterns of real prac-
tice, meta-analysis is applied which
is a systematic method for finding,
evaluating and combining the re-
sults of different scientific studies.™
A cost-effectiveness analysis is per-
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formed, which is a systematic meth-
od that compares two or more alter-
native treatments by measuring the
cost of money (MKD) and the health
outcomes over the years, based on
the utility results presented in the
literature. The cost-benefit analysis
compares the net production costs
of both preparations with the bene-
fits arising from their use expressed
in monetary terms.”>" Depending on
the literature data obtained during
the research, the two analyses can
be combined.

Review and analysis of all data

The processing of the results of anal-
yses is one of the phases of the fea-
sibility study, during which the data
from all previously conducted analy-
ses are evaluated: preliminary analy-
sis, market research, technical feasi-
bility analysis and economic analysis.

Conclusion on feasibility

After conducting all the analyses, as
well as after reviewing all the ob-
tained data, a conclusion is made
about the feasibility of the proposed
idea, i.e., whether the process of
establishing production of zirconi-
um-89 radioisotope and 8°Zr-radio-
pharmaceuticals in UI PET is feasible.

Results

Given that the feasibility study is on-
going, this paper presents the results
of the analyses already done, the
preliminary analysis and the market
research (distribution of medical cy-
clotrons in Europe and zirconium-89
radioisotope production sites in Eu-
rope).



Preliminary analysis

+ Malignant diseases on a national
level

Neoplasms are the second leading
cause of death in Macedonia, after
circulatory system diseases. In 2020,
24.25 % of deaths in the popula-
tion aged 1 to 64 years and 12.68 %
of deaths in the population over 64
years were due to malignant diseas-
es.!t

In the period from 2011 to 2020, the
average mortality rate from malig-
nant neoplasms in both sexes was
180 per 100,000 population. For the
same ten-year period, the average
mortality rate from malignant neo-
plasms in men was 215 and in wom-
en 146 per 100,000 population. From
2011t0 2020, the most common cause
of death from malignant neoplasms
in men was malignant neoplasm of
the bronchi and lungs (average mor-
tality rate 63.9 per 100,000 men), and
in the same period, the most com-
mon cause of death from malignant
neoplasms in women was malignant
breast neoplasm (average mortality
rate 29.07 per 100,000 women)."?

In the period from 2011 to 2020, there
were an average of 6,808 new cases
of cancer per year or 328 cases per
100,000 inhabitants. About 87.8 % of
cancer cases were among the popu-
lation over the age of 50, of which
19.3 % were between the ages of 50
and 60 years. The most common
cancer diagnoses in the period of ten
years (2011-2020) in the entire popu-
lation were malignant neoplasms of
the bronchi and lungs with 13.12 % of
the total reported cases, followed by
malignant neoplasms of the breast,
other malignant neoplasms of the
skin, colon, stomach, prostate, liver
and intrahepatic bile ducts, rectum,

bladder, corpus uteri etc. In the male
population, the most common can-
cers in the period of 2011- 2020 were
malignant neoplasms of the bronchi
and lungs with 18.80 % of the total
reported cases, followed by malig-
nant neoplasms of the prostate, oth-
er malignant neoplasms of the skin,
stomach, colon, bladder, liver and
intrahepatic bile ducts, rectum, lar-
ynx, pancreas, etc. In the same ten
years period, the most common can-
cers in females were malignant neo-
plasms of the breast with 25.29 % of
the total reported cases, followed by
non-melanoma malignancies of the
skin, malignant neoplasms of corpus
uteri, bronchi and lungs, colon, cer-
vix uteri, stomach, ovaries, rectum,
liver and intrahepatic bile ducts,
etc.!?

According to the Global Cancer Ob-
servatory database, among 7,632 new
cases of cancer in 2020, the five most
common cancers in both sexes, with
the exception of non-melanoma skin
cancer, were cancers of the lung (14.9
%), breast (12.9 %), colorectum (12.4 %),
prostate (10.3 %), corpus uteri (4.8 %).
Among women, the most common
new cases in 2020 were cancers of
the breast (29.2 %), colorectum (14.4
%), corpus uteri (10.9 %), lung (7.2 %),
cervix uteri (3.3 %), and in men, the
most common were cancers of the
lung (21 %), prostate (18.5 %), colorec-
tum (10.9 %), bladder (7.0 %), stomach
(5.2 %). Regarding the mortality rate
from malignant diseases in 2020,
the first ten malignancies were can-
cers of the lung (23.3 %), breast (7.5
%), prostate (7.1 %), stomach (6.6 %),
pancreas (6.4 %), colon (6.0 %), brain,
central nervous system (6.0 %), rec-
tum (5.8 %), liver (4.4 %), and bladder
(3.1 %).10

99



897r-radiopharmaceuticals in clin-
ical trials

According to ClinicalTrials.gov, as of
May 9, 2021, there have been a total
of 93 clinical trials involving Zr-
radiopharmaceuticals, of which 48
studies have status completed, ter-
minated, or unknown. Most clinical
studies were conducted in the Neth-
erlands (28 studies), followed by the
United States (16 studies), Belgium
and China with 2 studies each, and
one clinical study each in Australia,
Sweden, Denmark, Korea, France
and Spain.°

897r-radiopharmaceuticals used in
these clinical trials were 89Zr-bevaci-
zumab (9 studies), 8Zr-trastuzumab
(6 studies), 8Zr-Df-IAB2M (3 studies),
897r-cetuximab (3 studies), 8Zr-pem-
brolizumab, 8%7Zr-J591, &Zr-panitu-
mumab, #Zr-girentuximab, #Zr-DFO-
pertuzumab each in 2 clinical trials
and %7Zr-Df-IAB22M2C, &Zr-KNO035,
897r-MMOTO0530A, 897r-AMG211,
897r-ABT806, 897r-daratumumab,
897r-Cripec Docetaxel, 8°Zr-GC1008,
897r-durvalumab, 897r-GSK3128349,
897r-GSK2849330, 89Zr-BI754111, 87Zr-
GSK2398852, 8%7r-RO5429083, 897Zr-
TAK-164, 89Zr-nanocoll, &Zr-DS-
8895a, 87r-RO5479599 each in one
clinical study.®

Market research

+ Distribution of medical cyclotrons
in Europe

A total of 1,266 cyclotrons are reg-
istered in the International Atomic
Energy Agency (IAEA) cyclotron da-
tabase, of which 356 are located in
Europe, Turkey and the Russian Fed-
eration (including its Asian part). In
Europe, the largest number of cyclo-
trons is in Italy - 45 cyclotrons, fol-

100

lowed by Germany - 43, France - 32,
the United Kingdom - 28, Spain - 21,
the Netherlands - 13, Belgium - 13,
Denmark - 10, etc. There are 59 cy-
clotrons on the entire territory of
the Russian Federation, and 20 in
Turkey. As for the Balkan Peninsula,
Bulgaria and Romania have 4 cyclo-
trons each, Greece two and North
Macedonia and Croatia have one cy-
clotron each.b

+ Zirconium-89 radioisotope pro-
duction sites in Europe

In the Netherlands, there is GMP
(Good Manufacturing Practice)-
compliant production of 8Zr for the
research community. Research in-
house productions are registered in
Germany, Great Britain, Italy, Tur-
key, Belgium and Russia.

Technical feasibility analysis

The cyclotron at Ul PET, PETtrace
16.5 MeV GE Healthcare Cyclotron,
according to its technical character-
istics is convenient for the produc-
tion of 8Zr radioisotope. There are
commercially available #Zr purifi-
cation and labelling modules which
compatibility with existing Ul PET
systems is being evaluated.

Discussion

A feasibility study is an analysis of
the viability, that is, the sustain-
ability of a given idea. The feasibility
study aims to objectively and ratio-
nally reveal the strengths and weak-
nesses of the proposed venture, the
opportunities and threats present
in the environment, the necessary
resources to realize the idea and fi-
nally the prospects for success. The



feasibility study assesses the proj-
ect’s potential for success; there-
fore, perceived objectivity is an im-
portant factor in the credibility of
the study. For this reason, feasibility
studies should be conducted with an
objective, unbiased approach to pro-
vide information on which decisions
can be based. The goals of feasibility
studies are to thoroughly understand
all aspects of a given project, con-
cept or plan; to identify any poten-
tial problems that may arise during
the implementation of the project;
to determine whether, after consid-
ering all the important factors, the
project is feasible that is, worth un-
dertaking. Feasibility analysis covers
several aspects of feasibility: techni-
cal, economic, financial, regulatory,
operational, temporal, etc. The as-
pects covered in the study, i.e., the
design of the feasibility study itself
are based on the characteristics of
the project/idea that is proposed.'®
A preliminary analysis is also often
performed to determine if the proj-
ect/idea concept is justified.

However, the current literature is
very scarce regarding comprehen-
sive feasibility studies in the field of
radiopharmacy. There are literature
data for some radiopharmaceuticals
regarding the analysis of technical
feasibility for their production, but
there are no data about feasibility
studies that also analyze the effect
of their potential implementation in
routine clinical practice and further
research. As a result of technologi-
cal development, the designing and
development of new radiopharma-
ceuticals are progressing rapidly,
with a continuous expansion of per-
spectives regarding their use. For
developing countries, their intro-
duction into healthcare practice is a

challenge, and therefore an objective
assessment is needed that takes into
account not only the economic as-
pect but also the clinical impact and
development of research potential.

This feasibility study for the estab-
lishment of the production of zir-
conium-89 radioisotope and 8Zr-
radiopharmaceuticals is designed
originally and it includes preliminary
analysis, market research, technical
feasibility analysis, economic analy-
sis (financial and pharmacoeconom-
ic), review and analysis of all data
and feasibility conclusion.

The preliminary analysis aims to
assess whether there is a field for
the application of %Zr-radiophar-
maceuticals in our country and for
that purpose it includes a review of
statistical data regarding malignant
diseases on a national level and a re-
view of clinical applications data of
897r-radiopharmaceuticals.

The market research is conducted
in order to define the geographical
impact of the market. The market
competitiveness and the transport
cost are factors that affect the price
of the product - radioisotope. This is
especially important considering the
nature of radioactive preparations,
i.e., their short shelf life. The lon-
ger geographic distance of the pro-
duction site to the site of use hugely
contributes to a higher price of the
radioactive product. As the results
show, there is no #Zr production in
the Balkan countries.

The technical feasibility analysis
focuses on the technical resources
available to the organization imple-
menting the proposed idea and in-
cludes an assessment of the hard-
ware, software and other technical
requirements of the proposed sys-
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tem. In the framework of this feasi-
bility study, the technical feasibility
analysis is being performed to deter-
mine whether the production pro-
cess of zirconium-89 radioisotope
and 8Zr-radiopharmaceuticals in Ul
PET is technically feasible in terms
of space and equipment.

The financial analysis, as the first
phase of the economic feasibil-
ity analysis, is carried out to deter-
mine the initial investment for the
establishment of zirconium-89 ra-
dioisotope production; financial in-
vestments (costs) in the process of
production of zirconium-89 radioiso-
tope and #Zr-radiopharmaceuticals
as well as the price of the product
(radioisotope and radiopharmaceu-
tical products).

The pharmacoeconomic analysis,
as the second phase of the eco-
nomic analysis, aims to assess the
justification for the implementa-
tion of 8Zr-radiopharmaceuticals in
clinical practice. The subject of the
pharmacoeconomic analysis is 89Zr-
trastuzumab, a radioimmunocon-
jugate containing the recombinant
humanized monoclonal antibody
trastuzumab radiolabeled with zir-
conium-89. 8#Zr-trastuzumab was
selected as the subject of pharma-
coeconomic analysis on the basis of
the preliminary analysis results. As
per statistics related to malignant
diseases, breast cancer is the most
common cancer among women in
Macedonia and the most common
cause of death from malignant neo-
plasms in this population. On the
other hand, #Zr-trastuzumab is one
of the most common #Zr-radiophar-
maceuticals in clinical trials.

897r-trastuzumab binds to the ex-
tracellular domain of human epi-
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dermal growth factor receptor 2
(HER2), enabling visualization and
quantification of HER2-expressing
tumour cells, by positron-emission
tomography.* According to the lit-
erature data, PET imaging with 89Zr-
trastuzumab supports clinical deci-
sion-making in patients with breast
cancer when HER2 status cannot be
determined by standard workup.?0?!
897r-trastuzumab has the potential to
characterize the HER2 status of the
complete tumour burden in patients
with breast cancer, thus obviating
repeat or multiple tissue sampling
to assess intrapatient heterogene-
ity of HER2 status.?? HER2-PET im-
aging with #Zr-trastuzumab shows
excellent tumour tracer uptake and
can be used to detect HER2-positive
breast cancer metastases and quan-
tify 8Zr-trastuzumab uptake, non-
invasively.? PET scanning after ad-
ministration of #Zr-trastuzumab at
appropriate doses allows visualiza-
tion and quantification of uptake
in HER2-positive lesions in patients
with metastatic breast cancer.”

After completion of all the feasibil-
ity analyses, a review of all the data
is needed in order to identify fa-
vourable and unfavourable factors
and circumstances (internal and/
or external), that is, to determine
the favourable opportunities and/or
limitations for the implementation
of the proposed idea, as well as the
benefits of eventual realization. In
the end, after data evaluation, a con-
clusion on feasibility is made.

Conclusion

When designing feasibility studies,
the aspects important for the real-
ization of a given idea should first be
evaluated and consequently, based



on them, the necessary analyses
should be defined. We have designed
a feasibility study for the establish-
ment of production of zirconium-89
radioisotope and #Zr-radiopharma-
ceuticals that covers the elements
of feasibility related to the technical
and financial aspects of the produc-
tion process, research potentials,
but also includes an assessment of
the clinical impact of the eventual
implementation of %Zr-radiophar-
maceuticals in the management of
patients with malignant diseases in
the Republic of North Macedonia.
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KNUHUYKN UCTIUTYBAHA

Abstract

Anteriorcruciate ligament (ACL) tear is one of the most common sports injuries. The all-inside
technique (AIT) for anterior cruciate ligament reconstruction (ACLR) is gaining popularity as
a more anatomic, less invasive technique with the potential for more rapid recovery. With the
recent advances in the field of sports medicine, the all-inside technique is reported to have less
postoperative pain as compared to the conventional transportable procedure. The purpose
of this research is to determine the differences in acute pain levels between undergoing ACL
reconstruction hamstring autograft m. Semitendinosus and m.gracilis versus hamstring autograft
quadrupled m.semitendinosus in first and second postoperative day. Materials and Methods: A
total of 80 patients in period of two years who underwent primary ACL reconstruction using either
HS autograft m.semitendinosus and m.gracilis or HS autograft quadrupled m.semitendinosus
consented to participate. The primary outcome of the study was postoperative pain levels that were
collected after surgery at first and second day. For the quantification of the intensity of pain after
the surgery the patients were offered a Visual Analogue Scale (VAS scale), numbered from 0 to 10
(0 means no pain, 10 is the strongest pain). This part of the research shows the results obtained by
processing patients with ACL, treated at the Department of Orthopaedics and Traumatology in the
City General Hospital ,8th of September” in Skopje. Results: The average postoperative score one
day after surgery for patients with a standard method using a graft in the form of a duplication of
m.semitendinosus and m.gracilis based on the VAS scale was 770 +0.9 and the score second day
after surgery was 4.75 + 1.1.The average postoperative score a day after the surgery for patients
treated with the method where only m.semitendinosus is used as a graft and that in the form of
quadruplication based on the VAS scale was 3.90 +3.1and the score second day after surgery was 2.70
+2.7. Conclusion: A significant reduction in acute postoperative pain was found when performing
ACL reconstruction with HS quadrupled m.semitendinosus compared to HS m.semitendinosus-m.
gracilis.

MPOLIEHKA HA BOJIKA MO PEKOHCTPYKLXJA HA MPEAEH
BKPCTEH IMTAMEHT CO AYTOIPA®T:KBAOPUITIMKATYPA HA
M.SEMITENDINOSUS HACMNPOTU M.SEMITENDINOSUSHUM.GRACILIS
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Iutupame: HecropoBcku 3, Banrenoscka 3,
VnueBa AM. Ilporienka Ha 6ojiKka 10 peKoH-
CTPYKIMja Ha TIPe/ieH BKPCTeH IMraMeHT o ayTo-
rpadT: KBaJpuIKaTypa Ha m.semitendinosus
Hacripot m.semitendinosusum.gracilis. Apx |
3npasje 2023;15(1). 105:113.

doi.org/10.3889/aph.2023.6073

Kiyunu 360poBH: npefieH BKDCTEH JUTaMeHT,
KOHTpO/Ia Ha 00J1Ka, apTPOCKOIMja Ha KOJIeHO, pe-
KOHCTPYKIIMja Ha [IPeJIHUOT JIMraMeHT, ayrorpadr
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Orira bormvia 8mn Cel‘I‘TEMBFI/I, Crorije, Pertyorm-
ka CeBepHa Makeyionmja. E-mail: nestorovskizoran@
yahoo.com
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Ieuarapcku mpasa: °2023 3opan HectopoBckH,
3opuiia Banrenoscka, Ana-Mapuja nuea. OBaa
cTaTHja e o OTBOPEH TMpHcTar AucTpuOynpaHa
TI071 YCTIOBUTE Ha HEJIOKa/IM3MpaHa JIMIeHIa, Koja
OBO3MOJKYBa HeorpaHuyeHa yrnorpeba, JMCTpu-
Oyiuja 1 pernpojyKIuja Ha G110 KOj MefInyM, J10-
KOJIKY Ce LIUTHPAaT OPUrMHATHUOT(MTe) aBTop(K) 1
U3BOPOT.

KoHKypeHTCKH HHTepecu: ABTOPOT W3jaByBa
JleKa HeMa KOHKYPeHTCKY MHTepecH.

Ns3Bamok

IToBpepata Ha peHIOT BRpeTeH nurament (TIBJT) e exra off HajuecTwTe criopTck mopen. TexHuKaTa
all-inside (AIT) 3a peKoHCTPYKIIMja Ha TpejiHATe BKpcTeHn urament (PTTBJI) ce 3mo6uBa co momyiap-
HOCT KaKo TIOBeKe aHATOMCKa, TIOMaJIKy MHBA3MBHA TeXHUKA CO MOTEHIIMjall 3a MOOP30 3aKperHyBatbe.
Co HeoJfaMHeNHIOT HaMpeJIoK Bo 0071acTa Ha CropTcKaTa MefiiluHa, TexHuKara all-inside” e peruc-
TpUpaHa Jieka MMa roMaia MocTorneparyBHa 6o7ka Bo criope/iba co KOHBEHIMOHAIHATA TPAHCTIOPTHA
npotiesiypa. LlenTa Ha oBoj TPy e Jia ce YIBPAAT pasMKUTe BO HUBOATA Ha aKyTHaTa O0JKa ToMery
ayrorpadyTor Ha TeTMBaTa 3a pekoHcTpyKija Ha [1BJ1 co m.semitendinosus u m.gracilis HacrpoTi
aytorpadT Ha TeTMBa €O KBAAPUTITMKATYpa Ha m.semitendinosus Bo MPBKOT 1 BTOPHOT TIOCTOIEPATH-
BeH sieH. Marepujamm n Metozu: BryrHo 80 narmeHTyt Bo nepuofi off 2 ToMHN Kou 6ea ToJyIoxKeH| Ha
TpUMapHa pekoHcTpyKIyja Ha [1BJT co Kopuctere Ha ayrorpadt Ha HS (m.semitendinosus-m.gracilis)
wm HS ayrorpadr (m.semitendinosus) yuectsyBaa Bo oBa cTyauja. 3a KBaHTH(UKALja Ha jaunHaTa
Ha 6o7IKa Mo M3BpIIeHaTa orepaTBHa UHTepBeHIMja Ha marenTute nM Getie onyzeHa BAC ckara,
Hymepupana oz 0 710 10, ipu o 0 3Hauu Hema boskaa 10 HajcrmHa 6oska.Bo oBa McTpakyBarbe MpyKa-
JKaHHU Ce pesy/ITaTiTe Ha MALMEeHTH o MoBPe/la Ha TpefleH BKPCTeH JIMraMeHT, JiekyBaHu Bo ['pajicka-
Ta ormira boymHuia ,8-Mu CenrreMBpu* Ha Opiie/IeHUETo 3a OpTOIeyja 1 TpaymaTosnoruja. Pesyararu:
[TpoceunroT noctonepaTuBeH pesyiTar ejieH JieH 1o orepatyjaTa 3a MalyeHT! XUPYPLIKA TPeTUpPaHU
CO CTaHZIAPJIHA MeTojia KopycTejku rpadiT Bo hopma Ha Ayrparbe Ha m.semitendinosus u m.gracilis
Bp3 ocHoBa Ha Visual Analogue Scale(VAS) ckarara berre 770 +0,9, a pe3y/ratot ofi BTOpHOT JIeH T10 orTe-
panpjara 6ete 4,75 +1,1. [IpoceyHroT ocTornepaTMBeH pesysiTaT efieH JieH 1o orepaljjata 3a maleHTy
XUPYPUIKK TPETUPAHU CO METOJIa, Kajie 1To camo m.semitendinosus ce KOPUCTH Kako rpadT 1 Toa BO
(opma Ha KBazpuIUIMKaTypa Bp3 ocHoBa Ha VAS ckaja usHecyBatie 3,90 + 3,1, a pe3yataror of BTop fieH
110 orepatyjara u3Hecysaue 2,70 +2,7. 3aKTydoK: SHaUMTEIHO HaMayBathe Ha aKyTHaTa [10CTOIepaTHB-
Ha OoJika Gelre 3abesexaHo mpy n3BejlyBambe Ha pekoHcTpykimja Ha [1BJT co HS co kBappurimkatypa
Ha (m.semitendionosus) Bo criopezida co pekoHcTpykipja co HS (m.semitendinosus-m.gracilis).
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Introduction

Anterior cruciate ligament (ACL)
tear is one of the most common
sports injuries. ACL rupture is a
common type of knee ligament in-
jury that is more common atphysi-
cally active people than at non-ac-
tive people!'. This ACL injury may
result in pain, functional limita-
tions, osteoarthritis after knee
trauma, and a lower quality of life2.
Surgical reconstruction is the most
commonly used treatment after
high grade ACL injuries®. The all-
inside technique (AIT) for anterior
cruciate ligament reconstruction
(ACLR) is gaining popularity as a
more anatomic, less invasive tech-
nique with the potential for more
rapid recovery’. ACL tear is a com-
mon injury caused by sports acci-
dents or other knee injuries, with
little distinction between regions
and countries, prevalent among
working-age patients. Traditional
literature has generally supported
ACL reconstruction over ACL re-
pair, considering to be the current
‘gold standard’ treatment for an
ACL tear®. The use of hamstring
tendons for anterior cruciate liga-
ment reconstruction has become
more accepted in recent years. The
use of a doubled semitendinosus
tendon grafts versus a quadrupled
semitendinosus tendon graft is still
a matter of contention®. Anterior
cruciate ligament reconstruction
using the hamstring tendon auto-
graft is a well-recognised and com-
monly performed procedure across
the world. The ‘all-inside’ ACL re-
construction technique is a new
development which is gaining pop-
ularity due to its unique features of
using a single tendon autograft as
compared to two tendon autografts
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used in the conventional technique.
Many studies have alluded to the
good functional results of the all-
inside techniquealong with its oth-
er advantages for example, its bone
preserving nature, reduced postop-
erative pain and smaller skin inci-
sion. The all-inside technique (AIT)
for anterior cruciate ligament re-
construction is gaining popularity
as a more anatomic, less invasive
technique with the potential for
more rapid recovery. This system-
atic review aims to critically assess
components of the technique its
safety profile, outcomes and com-
plications’. The goal of the all-in-
side method is to minimize surgical
trauma. This has also affected clin-
ical outcomes by decreasing pain
and morbidity, speeding up recov-
ery and return to activities, more
cosmetically attractive results, and
finally better stability and overall
knee function. All these potential
theoretical advantages must be val-
idated in clinical trials?.

The purpose of this research is to
determine the differences in acute
pain levels between undergoing
ACL reconstruction hamstring au-
tograft m. semitendinosus - m.
gracilis versus hamstring autograft
quadrupled m. semitendinosus in
first and second postoperative day.

Materials and methods

We performed a retrospectively
analysis of patients’ analysis un-
dergoing ACL reconstruction sur-
gery in early postoperative pain
compare HS autografts quadrupled
(m.semitendinosus) vs HS auto-
grafts (m.semitendinosus-m.graci-
lis). A total of 80 patients who were
surgically treated at City General



Hospital “8th of September” were
included in this study in period of
two vyears. Inclusion criteria in-
cluded patient from 18 to 35 years
with complete rupture of ACL and
patient without before surgery of
the knee. Exclusion criteria were
patient under 18 years, patient with
other surgery of the knee and pa-
tient with partial rupture of ACL.
Patients consented for inclusion in
the study underwent arthroscopi-

cally assisted ACL reconstruc-
tion using HS autografts quadru-
pled (m.semitendinosus) or HS

(m.semitendinosus vs m.gracilis).
For the purpose of quantifications
of strength of the pain in the first
and second postoperative days the
patients were offered a VAS scale,
numbered from 0 to 10 (0 means no
pain, 10 is the strongest pain). For
statistical analysis, SPSS v19.1 was
applied and all data was collected
in digital tables. The nonparamet-
ric Mann-Whitney U test for inde-
pendent samples was used to ana-

Fig. 1. Participants of study

lysedifferences in mean VAS scores
between the two patient groups.
Intragroup variability for the same
subjects was examined using a Wil-
coxon matched-pairs test in two
measurements on all-inside tech-
nique compared to the convention-
al transportable procedure. Statis-
tical significance was assumed at p
< 0.05.

Results

80 patients had ACL reconstruc-
tion and they were divided in two
groups (picture 1). First group (40
patients) consist of control group
(CG) and they were operatively
treated with standardmethod with
hamstrings autograft with depic-
ture od m.semitendinosus and
m.gracilis. Second or examined
group (40 patients) consist of ini-
tial group (IG) operatively treated
with hamstring autografts of qua-
drupled m.semitendinosus.

Total examiners N=80

A 4

y

Examined group N=40

Control group N=40

Gender difference between the 2
groups is presented in Table 1. De-
mographic structure of the respon-
dents included 71.2% (N=57) male
and 28.8% (N=23) female. Men pa-
tients dominated in both groups.
Specifically,67.5%(N=27) in examin-
er group were male and 75%(N=30)

in control group. Tested difference
for distribution of male and female
patient between examiner and con-
trol group gave no significant sta-
tistical difference (p=0.46). Accord-
ing to the gender distribution, we
may conclude that the two groups
were homogeneous.
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Tablel. Gender of patients
Groups
Gender - CG* 1G*+ p-level
N (%) N (%)
Male 57(71.3) 27(675) 30(75) X2 =0.55
Female 23(28.7) 13(32.5) 10(25) p=046
Total 80(100) 40 (100) 40 (100) ns

Note: *CG (graft from m.semitendinosus), ** G (grafts from m.semitendinosus and m.gracilis)

Also, concerning the patients age
from the both groups they were
homogenous,i.e., there was no signif-
icant differences concerning the age
(p=0.77). Patients from CG were of age
between 20 and 52, the mean age was
32.2 + 9.8 age; patients from IG were
of age between 20 to 58 age old, the
median age was 31.5 = 9.0.

According to Table 2 first day after the
operation patient in CG have grade
the pain with average score of 7.70 =

0.9 and the patient IG average of 3.90
+ 3.2. More than half of the patients
in CG in the day of the intervention
had pain which they have graded
with 8, otherwise half of the patients
with IG had pain with strength larg-
er than 3. Statistical analyses of sig-
nification have confirmed stronger
pain by patients treated with graft
m.semitendinosus-m.gracilis com-
pare with patients who have used
graft form m.semitendinosus (p<0.01).

Table 2.  VAS first day post-operations
Post-operations clinical examinations
Group Descriptive Statistics p-level
mean = SD min - max median (IQR)
CG 77009 6-9 8(7-8) 1=493*
IG 390+32 1-10 3(1-7) p=0.000001 sig

Note: *Z (Mann-Whitney U Test)

Table 3 shows distribution of the
scores for VAS scale in both groups
of patients, one day after the surgery
procedure. In CG the most patients’
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intensity of pain has been graded
with 7 (N=12; 30%) while patients with
IG pain have graded the pain with the
weakest grade or score (N=13; 32.5%).



Table 3. VAS scale in both groups
Groups
First day post-operation ol CG* G+
n (%) n (%)
1 13 0 13(32.5)
2 6 0 6(15)
3 6 0 6(15)
4 1 0 1(25)
5 2 0 2(5)
6 5 4(10) 1(2.5)
7 15 12 (30) 3(75)
8 20 16 (40) 4(10)
9 8 8(20) 0
10 4 0 4(10)

Note: *CG (graft from m.semitendinosus), ** G (grafts from m.semitendinosus and m.gracilis)

After second day of the surgery, VAS
scale has presented higher scores
of CG versus of IG (Table 4). Namely,
mean score was 4.75 = 1.1 in exami-
nation group versus 2.70 = 2.7 incon-
trol group.Statistics analysis shows
that CG patients received higher VAS
scores on the second postoperative

day compared to IG patients (p<0.01).
We can conclude that on the second
postoperative day, patients operated
with HS (m.semitendinosus-m.graci-
lis) have significantly stronger pain
than patients treated with HS qua-
drupled (m.semitendinosus).

Table 4.  VAS scale second post-operation day
Post-operations clinical examinations
Group Descriptive Statistics p-level
mean + SD min - max median (IQR)
CG 475+11 2-7 5(4-6) 7=4.65*
IG 27027 1-10 1(1-3.5) p=0.000003 sig

Note: *Z (Mann-Whitney U Test)

Distribution of score from VAS scale,

two days after surgery presented at
the CG patients have been scored
with intensity of pain 4(N=14;35%)

while more than half of the patients
in IG second postoperative day don’t
feel pain (N=23;57.5%) (Table 5).
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Table 5. Second post-operation day

Groups
First day post-operation * ok
vP P Total 1(1:((}%) :IG(%)
1 23 0 23(575)
2 5 1(2.5) 4(10)
3 6 3(75) 3(75)
4 15 14(35) 1(2.5)
5 14 11(275) 3(75)
6 1 9(22.5) 2(5)
7 3 2(5) 1(2.5)
10 3 0 3(75)

Note: *CG (graft from m.semitendinosus), ** IG (grafts from m.semitendinosus and m.gracilis)

Regarding the VAS scores at CG and significant difference between the
IG, evaluation by Wilcoxon Matched first and second post-operation day
Pairs Test showed that there was (p>0.01).

Table 5. Difference between first and second day

Groups
Scale of the pain VAS CG IG
mean + SD mean + SD
Scale of the pain VAS 77009 390+31
Second post-operation day 475+11 2.70+27
p-level Z=5.51p=0.0000 sig*  Z=3.92 p=0.0000 sig*

Note: *p(Wilcoxon Matched PairsTest)

From Figure 2 it can be seen that IG postoperative day (3.90 = 3.1) than CG
patients have a lower score on the (770 = 0.9).
VAS scale on the first and second

Figure 2. Mean difference on VAS

Scale of pain VA

CG I
M Fi rst pastoperative day B Secondpostoperativeday
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Discussion

Although it is difficult to anticipate
the future, historically, sports medi-
cine and arthroscopy are developing
to be increasingly less invasive. With
the advantages of less trauma (only
semitendinosus muscle or allogeneic
tendon), less early pain (preservation
of bone cortex and periosteum) and
reliable fixation effect the All-inside
technique has become an increas-
ingly popular approach of ACLR. This
technique has limitations as well as a
long learning curve and affects pro-
prioception and vascularization since
it is unfit for reconstruction through
stump preservation.

Also, the titanium plates may lead to
bone tunnel enlargement and graft
loosening®. The literature review did
not identify a significant difference in
post-operative functional outcomes
between AIT and TP group.

Many studies have compared the out-
comes between single bundle and
double bundle grafts in ACL recon-
struction and overall found no sig-
nificant differences in clinical and
functional outcomes. The optimal
outcome scoring system for evalu-
ating the outcome of ACLR is still a
controversial issue in which various
subjective or objective scoring meth-
ods such as IKDC, Lysholm, KSS, SF-
12, KOOS and VAS scoring systems
were used among the studies.

Chorea Benea et al., reported the re-
sults of a randomized controlled trial
conducted between December 2010
and September 2011. The primary
outcome measure analysed was pain
score at one month. The results show
that postoperative pain was slightly
better with the all-inside technique.
The difference in postoperative pain

between the two groups at one month
was at the limit of statistical signifi-
cance because the study was under-
powered.

In particular, a study of 37 patients by
Toan D. Duong et al. evaluated post-
operative clinical and patient-report-
ed outcomes who underwent total in-
ternal arthroscopic anterior cruciate
ligament reconstruction with IBLA
using semitendinosus tendon auto-
grafts. Their results recorded good to
excellent patient outcomes in terms
of patient-reported outcomes. The
mean postoperative Lysholm Knee
score at 1 year reached 94.03 +- 3.65
(range 86 to 98), with 24 cases (64.8%)
rated as excellent and 13 cases (35.2%)
as good.

Sahu SK and Ganesh A compared the
All-Inside technique with the conven-
tional transportable reconstruction
of the ACL in cases of ACL injuries
and evaluated the functional out-
come in patients admitted to Imsand
Sum Hospital, Bhubaneswar from
July 2017 to June 2019. Lysholm and
VAS scores were calculated at mini-
mum follow-up of 1, 3, 9 months. The
response to VAS shows that the two
group show no significant difference
as far as the level of satisfaction with
their respective operations is con-
cerned.

McDonald et al., compared VAS pain
scores and medication consump-
tion in patients undergoing ACL re-
construction with either a single or
double-bundle technique. A total of
88 patients who were treated with SB
and 41 who underwent DB ACLR were
included in the study. After analysing
the results, they found a significant
difference in pain at 1 hour after sur-
gery, with a lower mean pain score in
the SB group than the DB group.
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However, post-operative VAS pain
scores and complications rates was
lower AIT group compared to the
TP group in studies directly compar-
ing the two techniques prospectively
suggesting AIT as a good alternative
method, especially when treating
athletes with ACL injury.10.

Less postoperative pain is an evi-
dence-bases advantage of all-inside.
This was shown first in Level 1 ran-
domized controlled trial with al-
lograft comparing all-inside recon-
struction to a full tibial tunnel.lt
was then proven again using semi-
tendinosus autograft with the Graft-
Linktechnique. Given the trend for
outpatient surgery and accelerated
rehabilitation after ACL reconstruc-
tion less postoperative pain is an ad-
vantage for patients.11 Differences in
postoperative pain between various
surgical options should be discussed
with patients before a treatment plan
is made.Postoperative pain after ACL
reconstruction in an individualized
patient experience that contributes
significantly to patient -perceived
outcome. Post discharge pain after
any outpatient surgery is known to
delay return to normal daily activi-
ties and thus rehabilitation.

Conclusion

The early postoperative period is fre-
quently marked by severe pain after
anterior cruciate ligament (ACL) re-
construction. Therefore, postopera-
tive pain control is still a major issue
in ACL reconstruction in order to in-
crease preoperative patient satisfac-
tion. The all-inside technique with
quadrupled semitendinosus graft ap-
pears to be equivalent to the classic
interference screw technique with
a semitendinosus-gracilis grafts in

112

terms of outcomes and failure rates.
Based on our results we have stron-
ger pain by patients treated with
autograph tm.semitendinosus and
m.gracilis compare with patients
which has wused autograft form
m.semitendinosus.
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BA3UYHU UCTPAXYBAHA

Abstract

Research data show that in the last 50 years (1938-1991) there has been a trend of decreasing sperm
concentration in the male population in Europe by 2.3% and in the USA by 0.8%. The reasons for
such negative trend are not known, but it is assumed that lifestyle and environmental factors
have an influence on genetic factors. Aim of this study was to evaluate sperm quality in young,
healthy men in our country, and to compare sperm quality in our population with others in the
world. Material and methods: Ejaculates from 203 healthy male subjects, aged 18-32, were stored
in a thermostat at 36°C and analyzed manually on a native slide and hematoxylin-eosin-stained
slides, under a phase contrast microscope. Sperm motility was assessed at two-time intervals,
group A, 60 minutes after ejaculation and group B, 120 minutes after ejaculation, while sperm
concentration and sperm morphology were assessed at one time interval. Results:Semen analysis
showed an average volume of ejaculate3.45 = 1.5 ml, sperm concentration in 1 milliliter62.4
+ 39.2 x10(6) /ml, while total sperm concentration was 211.2 + 173.2 x10(6). In group A, values
for progressive spermatozoa were 48.6 + 18.1 x10(6) /ml and in group B, values for progressive
spermatozoa were 479 + 173 x10(6) /ml. There was no statistically significant difference between
the two time intervals (group A and group B) when interpreting sperm motility, p>0.005.
Analysis of morphology of spermatozoa showed a mean value of 6.9% for morphologically normal
spermatozoa. Conclusion: The quality of ejaculate in young men in North Macedonia is in the
range of reference values according to WHO, and also our results are similar to those from
Germany, Turkey, Bulgaria, Faroe Islands.

EBAJTYALUJA HA KBAJIUTETOT HA EJAKYNAT KAJMNAOUTE
MAXW BO PEMNYBJIMKA CEBEPHA MAKE[JOHMJA

VipeHa KocTtagmHosa-leTposal, JleHa KakalweBa-MaxkeHkoBcka!, EnngaMutesckal, JbybuuaTalwesal,

Hatawa CrtojkoBckal

1 MHcluluyd 3g M@gu%uHCKG xuctwonoduja u embpuonozuja, MeguyuHcKu haxkyniiel, YHusep3utied ,Ce. Kupun u

Meltoguj” o Ckodje,

eliybnuka CesepHa MakegoHuja

Hurupame: KocrajuHosa-[lerposa 1, Kaka-
meBa-Maskenkoscka JI, Mutescka E, Tamesa Jb,
CrojkoBcka H. EBanyariija Ha KBamuTeToT Ha criep-
MaTa Kaj Mmagute Maxi Bo Peryomika CesepHa
Maxezonnja. Apx | 3apasje 2023;15(1) 114:125.

doi.org/10.3889/aph.2022.6082

Kiyann 300poBH: TIOZIBIKHOCT HA CrIepMaTo-
30MJUTe, KOHLeHTPaLjtja Ha CriepMaTo30MpjuTe,
MOPGhOIOrHja Ha CrIePMATO30HIUTe.

*Kopecrongentyija: pena Kocrajmrona [Tetposa,
VIHCTHTYT 32 MeJMIMHCKA XUCTONIOrMja U eMOpHo-
noruja, MemmmHckn dakyiret, Yansepsuret ,CB.
Kupiin n Metomj” Bo Ckorgje, PenybnmkaCepepra-
Maxezionnja.
E-mail: irena.kostadinova@medf.ukim.edu.mk
IpumeHo: 5-(he-2023; Pemg[mpaﬂo: 12-anp-2023;
Tpudateno: 15-arp-2023; 06jaBeHo: 30-jyH-2023
Mevarapckn mpasa: “2023 Mpena Kocramu-
HoBa-IletpoBa, Jlena KakaieBa-MaxeHKOBCKa,
Enmpa Murescka, Jbybuua Tamesa, Harama
CrojkoBcka. OBaa cTaTja e co OTBOPEH MpUCTarl
JcTpuOyMpaHa TIof| YCTIOBUTE Ha HEJOKaU3M-
paHa JMLeHI, Koja 0BO3MOKYBA HeorpaHuueHa
%HOTpEﬁ@, JMCTPUOYLIja 1 penpopyKiuja Ha
WIO KOj MeJIMYM, JIOKOJIKY Ce LIUTUPAaT OpUri-
HajiHUOT(1Te) aBTOP(1) M U3BOPOT.

KoHKypeHTCKH MHTepecH: ABTOPOT W3jaByBa
Jleka HeMa KOHKYPeHTCKU MHTepecH.
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W3Bagok

VcrpakyBaukuTe MOJaTOLM MOKaKyBaart fieka Bo nocenuute 50 romuni (1938-1991) moctou TpeHj Ha
HaMaslyBare Ha KOHIleHTpalljaTa Ha criepMaTo30MM Kaj Malkara romysaimja Bo EBporna 3a 2,3% u
Bo CA[l 3a 0,8%. [IpuunHuTe 32 BAKBUOT HETATUBEH TPEH]] HE Ce TMO3HATH, HO Ce MPeTIocTaByBa Jeka
HAuMHOT Ha JKUBOT 1 (haKTOpHTe Ha OKOJMHATA MMaat B/IMjaHue Bp3 reHeTckuTe haktopu. Llenta Ha
0Baa cTy/uja Oellie J1a ce OLieH KBAIUTETOT Ha ejaKyIaToT Kaj MIajiu, 37[paBi MaKu BO HalllaTa 3emja,
3a Jla MOKeMe Jia To CriopejuMe KBaJIUTeTOT Ha ejaKky/aToT Kaj Halliata fomnysaluja co ipyrure mory-
natu Bo cetoT. Matepujan u Metoziut: Ejakynute ofi 203 371paB1 MalllKy MCIIMTAHWLIU, Ha BO3PACT Of
18-32 romnu, Oea CKTaJpaHy Bo TepMocTaT Ha 36°C M pauHO aHA/M3MPaHN Ha HATHBEH MpenapaTy
nperapatii 000eH! O XeMaTOKCUINH/e03uH, 1oJt (hasHO-KOHTpacTeH MUKPOCKOIL. TTofBIKHOCTA Ha
criepMato3ouuTe Oellie TpolleHeTa BO JIBa BpeMeHCKM MHTepBaa, rpyma A, 60 MUHYTH IO ejaKy-
nauyjara 1 rpyna b, 120 MuHyTH 10 ejakymalijaTta, JofieKa KoHIeHTpaljaTa 1 MopdonorujaTa Ha
criepMato3omu Oea aHaTM3MpaHK BO efieH BpeMeHCKH MHTepBasl. Pesynrari: AHaiM3aTa Ha ejaky-
naTITe MOKasKa MpoceueH BOMYMEH Ha ejakyiatot 3,45 + 1,5 ml, KoHIeHTpaluja Ha CriepMaTo301/i
Bo 1 mumurap 62,4 = 39,2 x10 (6) / ml, ozieka BKyInHata KOHIIEHTpalija Ha criepMaTo30ui Oerie
211,2 + 173,2 X10 (6). Bo rpymata A, Bpe[JHOCTHTE 3a IIPOrPeCcHBHM criepmato3ouam 6ea 48,6 + 18,1 x10
(6) /ml, Bo rpymara b, BpefjHoCTHTE 3a TIpOrpeckBHm criepmarosonam Gea 479 + 173 x10 (6) /ml. He-
Malle CTAaTHCTUUKM 3HauajHa pas/iKa MoMery [BaTa BpeMeHCKH MHTepBajia (rpyra A i rpyma b) mpu
MHTEepIpeTalyja Ha MofIBUKHOCTA Ha criepmartosouaure, p>0,005. AHanusara Ha Mopdosiornjata Ha
CTIePMATO30MJIUTE TIOKaXKa BPefiHoCT off 6,9% 3a MpUCycTBO Ha MOPOIONIKM HOPMATTHY CIIePMAaTo30-
WM. 3aKTyuoK: KBammTeToT Ha ejakynaToT Kaj MiaziuTe Maxu Bo CeBepHa Make/ioHuja e BO oricerot
Ha pechepentHute BpegHocty croper; C30. Hammre pesyntati ce CMUHM Ha OHKe off [epMaHuja,
Typumja, byrapuja, dapckute OcTpoBL.



Introduction

World literature points to the fact
that in many developed countries
there is a trend of declining fertil-
ity among the male population’. The
quality of the ejaculate reflects the
fertile ability of the male individual
in the fertilization process. Numer-
ous factors influence the achieve-
ment of this task. The amount of
seminal fluid, the number of sper-
matozoa, their quality in terms of
shape, vitality, motility are some of
the characteristics that reflect the
ability to fertilize2. However, many
other factors, influence this complex
process.

Research data show that in the last
50 vears (1938-1991) there has been a
trend of decreasing sperm concen-
tration in the male population in Eu-
rope by 2.3% and in the USA by 0.8%5.
It is considered that between 19 - 29
years the concentration of sperma-
tozoa is constant, but after that, de-
creased values have been observed
mainly in sperm concentration®s.

Laboratories and centers for in vitro
fertilization which study this issue,
use data given by the WHO as refer-
ence values®’. Those values are ob-
tained from studies of people from
different parts of the world in which
there are different climatic condi-
tions, different way of life, working
conditions, diet, religious customs,
traditions and so on. Studies have
shown that there is a difference in
the same age groups of respondents
from different countries®®!°, The
reasons for such regional differenc-
es are not known, but it is assumed
that regional, lifestyle and environ-

mental factors have an influence on
genetic factors''?. Low spermatogen-
ic capacity may be associated with
developmental disorders of the male
reproductive system such as cryptor-
chidism, hypospadias, and testicular
germ cell carcinoma, which are com-
ponents of testicular dysgenesis syn-
drome (TDS). There is an increasing
trend of TDS over the past decades
in western countries. The explana-
tion is sought in the exposure of the
testicles of fetuses to environmental
factors, mostly chemical ones, which
lead to endocrine disorders?®.

Lifestyle factors also affect spermato-
genesisand sperm quality. These fac-
tors include smoking, drinking, drug
abuse, diet, obesity, chemicals, pesti-
cides, use of cell phones and laptops.
Each of these factors has negative
correlation with the quality of the
sperm and fertile potential in men if
the person is overexposed™.

The aim of this study was to evalu-
ate sperm quality in young, healthy
men in our country, and to compare
sperm quality in our population with
others in the world.

Material and methods
Participants

The study was conducted in the
Laboratory for Analysis of Human
Ejaculate at the Institute of Histol-
ogy and Embryology, at the Faculty
of Medicine in Skopje, in the period
2018-2020. Human ejaculates from
203 healthy male subjects were ana-
lyzed. Respondents included in this
study were young men and students
from the Faculty of Medicine (I-VI
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year), Faculty of Dentistry (I-V year)
and University School for physio-
therapists, medical technicians, x-
ray technicians (I-1II year), all at the
Ss. Cyril and Methodius University in
Skopije.

All respondents were voluntarily in-
cluded in this study and were prop-
erly informed about the entire pro-
cedure.

The study was conducted accord-
ing to the following protocol, which
foresees the following stages and
procedures:

+ Therespondent signs an informed
consent that he consciously and
voluntarily approaches to this re-
search

+ The respondent fills out a ques-
tionnaire that contains useful
data about the subject of thestudy

+ The respondent receives informa-
tion about conditions that must
be met before delivering the ma-
terial for analysis.

This research was approved by the
Committee for Ethical Issues at the
Faculty of Medicine in Skopje.

Materials and methods

After delivering, the material for
analysis was stored in a thermostat
at temperature of 36°C. Firstly, the
method of observation was used, and
then microscopic analyses were per-
formed according to the WHO Labo-
ratory manual for the examination
and processing of human semen (5
edition). The analyses included pro-
cedures that determined qualitative
and quantitative parameters of the
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ejaculate:

+ Macroscopic examination of the
ejaculate:

» volume
= liquefaction
n pH

= viscosity

+ Microscopic examination of the
ejaculate:

Initial microscopic analysis was per-
formed using a phase-contrast, light
microscope, with magnification X40,
X60 and X100, on native and hema-
toxylin-eosin stained slides. On na-
tive slides, we analyzedsperm mo-
tility and sperm concentration. On
hematoxylin-eosin stained slides, we
analyzed sperm morphology. Sperm
vitality was assessed using the eosin-
nigrosin method of staining.

= Sperm motility

Sperm motility was deter-
mined in at least 5-10 fields of
view (progressive spermato-
zoa, non-progressive sperma-
tozoa and immotile spermato-
zoa, by counting a minimum
of 200 spermatozoa, according
to standard procedures (WHO,
5th edition). Sperm motility
was analyzed at 2-time inter-
vals, after 60 and 120 minutes
from ejaculation (group A - 60
minutes and group B - 120 min-
utes).



» Sperm vitality

The percentage of vital sperma-
tozoa in the ejaculate was de-
termined using eosin-nigrosin
method of staining, according
to standard procedures (WHO,
5th edition).

= Sperm concentration

Number of spermatozoa in 1
ml and in the entire volume of
the ejaculate was determined
by counting spermatozoa in an
Improved Neubauer chamber
according to standard proce-
dures (WHO, 5% edition).

* Sperm morphology

Differential morphological
analysis was performed on
permanent histological slides,
stained with hematoxillin-eo-
sin, by which the morphologi-
cal appearance of spermatozoa
was qualitatively and quantita-
tively determined, with a per-
centage representation of nor-
mal and deviant spermatozoa.
On the deviant spermatozoa,
we quantitatively determined
the percentage of deviations of
the head, midpiece, tail of the
spermatozoa and presence of
cytoplasmic residue (WHO, 5%
edition, Kruger’s strict criteria).

The obtained macroscopic and mi-
croscopic results were processed us-
ing a descriptive statistical method
and t-test to present the difference
between the groups. Statistical anal-
ysis was performed using SPSS 17.0
software; p<0.05 was considered as
significant.

Results

This study analyzed human ejacu-
lates from 203 respondents, aged 18
to 32 years, with the average age of
24.3 + 4.2 years.

Macroscopic examination of the
ejaculate showed that the average
ejaculate volume was 3.45 + 1.5 ml,
the smallest measured volume was 1
ml, the maximum measured volume
was 9.2 ml. 159 (78.3%) ejaculates had
a normal volume, 23 (11.3%) respon-
dents had an ejaculate with a de-
creased volume.

pH values ranged from 6.7 to 8, the
average pH value was 7.5 + 0.2; 188
(92.65) ejaculates had a normal pH
value, 12 (5.9%) ejaculates had a pH
value lower than 7.2; 3 (1.5%) ejacu-
lates had a pH value higher than 72,

Liquefaction time ranged from 15 to
240 minutes, an average of 34.5 £ 17.7
minutes. In 151 (74.4%) respondents,
the liquefaction time was shorter
than 30 minutes, while in 50 (24.6%)
respondents the liquefaction of the
ejaculate was longer than 30 min-
utes.

Viscosity of the ejaculate was nor-
mal in 185 (91.1%) respondents, while
in 18 (8.9%) respondents it was in-
creased.
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Table 1.

Macroscopic characteristics of the ejaculate

Parameter Values WHO 5 - reference values

Age (mean £ SD) (min - max) (243+4.2)(18 - 33)
Volume / ml >1.5
(mean + SD) (min - max) (345£15)(1-9.2)
volume (%)
normal (2 - 5 ml) 159(78.32)
decreased 23(11.33)
increased 21(10.35)

+ in -
i fmern AL =ness (75+02)(67-8) 72
pHn (%)
normal (7.2 - 78) 188 (92.61)
decreased 12(5.91)
increased 3(148)
Liquefaction /minutes (mean + SD) (34.5 £17.7) (15-240) 30 minutes
Liquefaction n (%)
<30minutes 151 (74.38)
>30minutes 50 (24.63)
Viscosity
Viscosity n (%)
normal 185(91,13)
increased 18(8,87)

The average sperm concentration
was 62.4 + 39.2x10(6)/ml; the low-
est value of sperm concentration in
1 ml of ejaculate was 1 million sper-
matozoa, while the highest value of
sperm concentration was 150x10(6)/
ml. Lower sperm concentration than
15x10(6)/ml was detected in 36 (17.7%)
of the ejaculates.

The total number of spermatozoa
in the ejaculate ranged from 1 to
1196x10(6); the average value of the to-
tal number of sperm in the ejaculate
was 211.2 + 173.2 x10(6). Total sperm
count in the ejaculate was decreased
(<39x10(6)) in 30 (14.8%) respondents.
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The number of progressive sper-
matozoa in Iml ranged from 0.01
to 693x10(6)/ml; average 384 =
52.8x10(6)/ml. Decreased number of
progressive spermatozoa (<10x10(6)/
ml) was detected in 37 (18.2%) ejacu-
lates.

The total number of progressive sper-
matozoa in the ejaculate averaged
119.1 = 106.5x10(6); the lowest total
number of progressive spermatozoa
was 0.038x10(6), while the highest
was 660x10(6). In 36 (17.7%) ejaculates,
the total number of progressive sper-
matozoa was decreased, it was less
than 30x10(6) (Table 2).



Table 2. Sperm concentration and sperm motility

Parameter

Sperm concentration/x10(6) /ml
(mean + SD)
(min - max)

WHO 5 - reference values

>15x10(6)/ml
(624+392)
(1-150)

Sperm concentration (/ml)n (%)
<15
>15

36 (17.73)
167 (82.27)

Total sperm concentration/ x10(6)
(mean + SD)
(min - max)

>39 x10(6)
(2112+1732)
(1-1196)

Total sperm concentration/ x10(6)n (%)
<39

>39

30 (14.78)
173 (85.22)

Progressive spermatozoa/ x10(6)/ml
(mean = SD)
(min - max)

(384528)
(0.01- 693)

Progressive spermatozoan (%)
<15
>15

37(18.23)
164 (80.79)

Total progressive spermatozoa/ x10(6)
(mean +SD)
(min - max)

(1191 £ 106.5)
(0.038 - 660)

Total progressive spermatozoan (%)
<30
>30

36 (17.74)
165 (81.28)

In the analysis performed in the first
60 minutes after ejaculation, the
number of progressive spermatozoa
ranged from 3 to 88%, average 48.6 =
18.1%; the number of non-progressive
spermatozoa ranged from 1to 23%, av-
erage 6.5 * 3.4%; the number of viable
spermatozoa ranged from 9 to 97%,
average 43.1 = 17.2%. In these analy-
ses, in 91 (44.8%) ejaculates a reduced
percentage of progressive spermato-
zoa was observed (<50%), in 17 (8.4%)
ejaculates an increased percentage
of non-progressive spermatozoa was
observed (>10%), while in 115 (56.65%)
ejaculates an increased percentage of

possessive spermatozoa (> 40%) was
observed.

In the analysis performed in the sec-
ond hour (120 minutes) after ejacu-
lation, the number of progressive
spermatozoa ranged from 2 to 87%,
average 479 + 17.3%; the number of
non-progressive spermatozoa ranged
from 1 to 30%, average 6.8 = 3.2%;
the number of possessive sperma-
tozoa ranged from 11 to 100%, aver-
age 44.3 = 174%. In these analyses,
in 100 (49.3%) ejaculates, a reduced
percentage of progressive spermato-
zoa (<50%) was observed, in 13 (6.4%)
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ejaculates an increased percentage of
non-progressive spermatozoa (>10%)
was observed, while in 115 (56.65%)
ejaculates an increased percentage of
possessive spermatozoa (> 40%) was
observed (Table 4). In 14(6.7%) ejacu-
lates spermatozoa had reduced vital-
ity (<45%) (Table 4).

When progressive spermatozoa were
compared at 60 and 120 minutes
(group A and group B), there was no
statistically significant difference
between the two groups, t=0,4028;
p=0.6873;p>0.005 (Table 3).

Table 3. Comparison of progressive sperm motility at 60 and 120 minutes

(£)  St.error

Group 1
(60 min)
- group 2
(120min)

95% confidence

interval of
difference

Table 4. Sperm motility and sperm vitality

Progressive spermatozoa (60minutes)
(mean = SD) (min - max)

Progressive spermatozoa (60 minutes)n (%)
>32%

<32%

Non-progressive spermatozoa (60 minutes) (mean + SD)

(min - max)

Non-progressive spermatozoa (60 minutes) n (%)
<8%
>8%

Immotile spermatozoa (60 minutes) (mean + SD)
(min - max)

Immotile spermatozoa (60 minutes) n (%)
<60%
>60%

Progressive spermatozoa (120 minutes)
(mean = SD) (min - max)

Progressive spermatozoa (120 minutes) n (%)
>32%
<32%

Non-progressive spermatozoa (120 minutes) (mean +

SD) (min - max)

Non-progressive spermatozoa (120 minutes) n (%)
< 8%
>8%
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WHO 5 - reference

n (%) values
>32%
(48.6£18.1)(3 - 88)
109 (53.69)
91(44.83)
<8%
(6.5+34)(1-23)
184 (90.64)
17 (8.37)
(43.1+£172)(9-97)
86 (42.36)
115(56.65)
>32%
(479 £173)(2- 87)
102 (50.25)
100 (49.26)
<8%
(6.8+3.2)(1-30)
188 (92.61)
13(64)




Immotile spermatozoa(120 minutes) (mean + SD)
(min - max)

Immotile spermatozoa(120 minutes) n (%)
<60%
>60%

Sperm vitality (mean + SD) (min - max)

Sperm vitalityn (%)
<58%
>58%

(44.3 £174)
(11 - 100)

86 (42.36)
115 (56.65)

(65.6 + 14.9)
(0-100)

14(6.89)
188 (92.61)

Table 5. Basic differential morphological analysis of spermatozoa

Normal spermatozoa n (%) (WHO-5 reference values)

>4
<96

Deviant spermatozoa n (%)
<96
>4

Head deviations n (%)
<30
>30

Midpiece deviations n (%)
<30
>30

Tail deviations n (%)
<30
>30

Cytoplasmic residue n (%)
<30
>30

Combined deviationsn (%)
<40
>4()

Morphological analysis showed pres-
ence of 6.9% of morphologically nor-
mal spermatozoa in the ejaculates.
The results of the differential mor-
phological analysis of spermatozoa
found 130 (64%) ejaculates with nor-

Basic differential morphological forms of spermatozoa

n (%)

130 (64.04)
73(35.96)

134 (65.51)
69 (33.99)

184 (90.64)
19(9.36)

169 (83.26)
34 (16.74)

174 (85.71)
29 (14.29)

189(93.10)
14 (6.90)

168 (82.76;
35 (17.24%

mal shape of spermatozoa. In the re-
maining 73 (35.96%) ejaculates, the
presence of deviations in the heads,
midpiece and tails of the spermato-
zoa was observed, as well as cytoplas-
matic residue. Analysis of the sperm
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head showed presence of this devia-
tion in 19 (9.36%) ejaculates, analysis
of the midpiece showed presence of
this deviation in 34 (16.74%)ejacu-
lates, while analysis of the tails of the
spermatozoa showed deviation in 29

(14.29%) ejaculates. Presence of cyto-
plasmic residue in spermatozoa was
noticed inl14 (6.90%) ejaculates.Com-
bined sperm abnormalities were ob-
served in 35 (17.24%) ejaculates (Table
5).

Table 6. Semen quality in young men in North Macedonia

Total number
of Age
respondents  (years)
N (203)

Volume

(ml)

Sperm

Mean (SD)

(4.2) (L5) (39.2)

concentration
(million/ml)

Total sperm  Progressive
concentration spermatozoa
(million) (million/ml)

Morphology

%)

21122
(173.2)

384
(52.8)

Median 24 3 62

207 371 1.2

Discussion

Evaluation of the parameters of the
spermogram is one of the best indi-
cators of male reproductive health15.
A large number of studies from dif-
ferent countries worldwide point to
a declining trend in semen quality;
therefore,an early screening of young
men for semen quality can contribute
to preserving and improving fertility>.

We conducted this study in order to
gain insight into the fertilecapacity
of young men in North Macedonia
and to compare the obtained results
with the latest reference values of the
World Health Organization, as well
as with other studies on this topic in
the world.

Our study comprised young healthy
men aged 18-32, because many stud-
ies suggest that spermatogenesis in
men at this age is at its highest lev-
el #>. Volume of the semen fluid was
within normal reference values, ac-
cording to WHO guidelines,3.45 =
1.5ml (mean =SD), as it was in the
study of Mendiolaet al., Jorgensen et
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al. and Rao et al 811,

The values for sperm concentration
in 1 milliliter of ejaculate were 62.4 =
39.2 x10(6) /ml (mean += SD), which is
in accordance with the WHO refer-
ence values, >15 x10(6) /ml. The total
sperm concentration in the ejaculate
was 211.2 + 173.2 x10(6) (mean + SD),
>39 x10(6). Similar values for sperm
concentration per milliliter of ejacu-
late and total sperm concentration
were reported in the studies by Jiang
et al. and Hallinget al.'®*.

Most studies report assessing sperm
motility over a single time interval.
In our study, we assessed sperm mo-
tility at two-time intervals. The first
time interval, group A - 60 minutes
after ejaculation, showed 48.6 + 18.1%
for progressive spermatozoa and 6.5
+ 3.4% for non-progressive sperma-
tozoa. At the second time interval,
group B - 120 minutes after ejacu-
lation, results for progressive sper-
matozoa were 479 = 17.3% and for
non-progressive spermatozoa 6.8 *
3.2%. There was no statistically sig-
nificant difference between the two



time intervals (group A and group
B) when interpreting sperm motil-
ity, t=0.4028; p=0.6873; p>0.005. The
obtained values for sperm motility
were within the WHO reference val-
ues. Similar values for sperm motility
were shown in the study by Li et al.’.
Sperm viability tests showed values
within the WHO reference values,
>58. The values were 65.6 = 14.9%.
Sperm morphology analysis detected
presence of 6.9% of morphologically
normal spermatozoa, which is within
the WHO reference values, according
to Kruger'’s strict criteria. In 130 ejac-
ulates, normal morphological forms
of spermatozoa were found, with the
presence of >4% of morphologically
normal forms of spermatozoa, while
in 73 ejaculates deviant morphologi-
cal forms of spermatozoa were found,
>96%. Guzick et al. in their study no-
ticed presence of morphologically
normal forms of spermatozoa higher
than 12% in fertile men'®. Assessing
morphologicallydeviant forms, we
found that sperm head deviations,
>30%, were noted in 19 ejaculates,
sperm midpiece deviations, >30%,
were noted in 34 ejaculates, sperm
flagellum deviations, >30%, in 29
ejaculates, while presence of sperm
cytoplasmic residue, >30%, was not-
ed in 14 ejaculates. The presence
of combined deviations, >40%, was
found in 35 ejaculates. For 20 years,
sperm morphology assessment has
been described by some authors as a
good indicator of male fertility!. Data
from our study show higher values of
sperm motility and concentration,
and lower value of sperm morpholo-
gy compared to the study of Dobrinov
et al., conductedon young men from
Bulgaria?®. Our findings about the
quality of the ejaculate in young men
were similar to those presented inthe

study of Halling J et al.?, done with
young men in the Faroe Islands. The
resultsof our study for sperm volume
and sperm concentration were also
similar to the results in the study
performed by Paasch et al.,which re-
ferred to young men in Germany?. A
higher value for sperm concentration
was shown in the study by Cok et al.?,
which involved a population of young
men in Turkye, as well as in the study
made by Li et al. which comprised
young men in ChinaV.

Conclusion

The results presented in this study
have given a realistic picture for the
quality of the ejaculate in young,
healthy men from our region. These
results are characteristic for the
young male population with the
same or similar conditions in life-
style, work, diet and tradition typical
for the Republic of North Macedonia.

These initial results allow us to com-
pare them with those obtained in
other countries in the world, so we
can conclude that the quality of ejac-
ulate in young men in North Macedo-
nia is within the WHO reference val-
ues, and also our results are similar
to those from Germany, Turkey, Bul-
garia, Faroe Islands.

These results will be supplemented
with data in the next few years, in or-
der to establish reference values for
the parameters of the spermogram of
the young male population in North
Macedonia.
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Abstract

Avascular necrosis of the femoral head is a condition that leads to the collapse of the femoral head,
which eventually ends in osteonecrosis of the hip head and the need for a total hip replacement. It
affects patients of both sexes between 20-55 years of age. The pathogenetic cause is a progressive
reduction of blood circulation which leads to destruction of the femoral head. Most often the
causes are corticosteroid therapy, alcoholism, smoking, trauma, etc. Decompression of the femoral
head accompanied by application of mesenchymal stem cells to the necrotic zone is a promising
regenerative method of treatment. We present a case of a 20-year-old patient who was diagnosed
with avascular necrosis of the femoral head of the left hip, due to a high dosage of corticosteroid
therapy, with Lyme disease and Devic’s optic neuritis. Corticosteroid- induced avascular necrosis
of the femoral head most commonly affects the femoral head, but other skeletal parts are not
excluded. Majority of patients complain of pain with an insidious onset, which exacerbates with
physical activity, and tends to worse with time. Early diagnosis and treatment arecrucial. Despite
some controversy regarding the treatment of avascular necrosis of the femoral head with stem
cells, the general outcomes of using stem cells appear to be positive in terms of efficacy and safety
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NsBamok

ABacKy/lapHaTa HeKpo3a Ha IaBara Ha GyTHaTa Kocka e coctojba Koja J0BejlyBa 10 KoJarc Ha (hemo-
pajiHata r7aBa, ITo Ha KpajoT 3aBPIlyBa CO 0CTEOHEKPO3a Ha I7aBaTa Ha KOJKOT 1 ToTpeba off anoapt-
poracTiKa Ha Koskot. OBaa coctojoa ru adeKTupa ratdeHTuTe ofl iBata rosia Ha Bospact ofi 20 1o
55 rogunu. [latoreHeTckara puunHa e MPOrpecBHO HaMa/lyBake Ha LMPKy/IallMjaTa Ha KpBTa LTo
JIOBEJIyBa 710 VHUIITYBakbe Ha (hemopasHata riasa. Hajuecto npuunHuTe ce MpUMeHa Ha KOPTUKOCTe-
pouJIHA Teparmja, ajKoXoau3am, Tylerbe, Tpayma UTH. [lekoMrpecnja Ha riaBata Ha OyTHata Kocka
NPUIPYKEHA CO arvTMKallja Ha Me3eHXMMaIHI MAaTHUHY KJIeTKU BO HEKPOTUUHATA 30HA € BEeTYBAUKM
pereHepaTiBeH MeTOJ| Ha JieKyBarbe. [IpukaskyBame ciydaj Ha 20-ToMIIHA MAlMeHTKa Kaj Koja bele
JMjarHOCTUIMPaHa aBacKy/lapHa HeKpo3a Ha I7iaBata Ha OyTHaTa KOCKa Off IeBUOT KOJIK MOpajyt pu-
MeHa Ha BHCOKH JI031 KOPTUKOCTepoU/HA Teparuja, co JlajMcka borect i [|eBUKOB ONTHUKY HEBPUTHC.
ABacKy/apHaTa HeKpo3a MHIyLIMPaHa Off TPUMEHA Ha BUCOKH 71031 KOPTUKOCTEPOUJIM HajueTo ja adek-
THpariaBara Ha OyTHaTa KOCKa, HO He Ce MCKJTydyBAaaT 1 OCTAHaTHTe JIeJoBH Off cKeneToT. [loBekeTo off
TalMeHTUTe Ce KajaT Ha 60JIKa CO MOJIMOJIEH MOYETOK, Koja ce BIOIYBa €O (DM3MUKA AKTUBHOCT U CO Te-
KOT Ha BpeMeTo CTaHyBa [IOMHTeH3MBHA. PaHaTa [njarHo3a u TpeTMaH ce of, KITy4Ho 3Hauetbe. U rokpaj
HEKOM KOHTPOBEP3UI BO BPCKA CO TPETMAHOT HA aBACKy/IapHA HEKPO3a Ha r7laBata Ha OyTHaTa Kocka
CO MaTUUHU KJIETKHU, Pe3Y/ITaThTe 0] KOPUCTEHETO Ha MATUUHM KIIETKH Ce UMHM JIeKa ce T103UTUBHY BO
OJIHOC Ha e(hrKacHoCTa i Oe30eHoCTa.



Introduction

Avascular necrosis of the femoral
head (AVN) is a condition that leads
to collapse of the femoral head,
which eventually ends in osteone-
crosis of the hip head and the need
for a total hip prosthesis. This is a
condition that affects patients of
both sexes between 20-60 years of
age. The pathogenetic cause is a
progressive reduction of blood cir-
culation which leads to destruction
of the femoral head."* The etiologi-
cal causes are multifactorial.> Most
often the causes are corticosteroid
therapy, alcoholism, smoking, trau-
ma, etc. The symptomatology and
radiological findings depend on the
degree of damage to the femoral
head, classified according to the Fi-
catclassification.® The main symp-
toms are pain and limited internal
rotation of the hip. The exact as-
sessment of the degree of damage is
determined by magnetic resonance
imaging.

There are several types of surgical
methods in the treatment of AVN,
from decompression of the hip
head, osteotomy, bone graft and fi-
nally total hip replacement surgery.

Decompression of the femoral head
accompanied by application of mes-
enchymal stem cells to the necrotic
zone is a promising regenerative
method of treatment.” Stem cells are
obtained by harvestingbone marrow
aspirate from the iliac bone. Satis-
factory clinical and radiographic re-
sults have been reported in patients
classified after Ficat I and II clas-
sification in 75% of cases and more
than 40% in patients classified as
Ficat stage III. The mechanism re-

fers to the increased proliferation
of cells in the process of construc-
tion and remodeling of the decom-
pressed necrotic zone. Biological
efficiency is determined by the ac-
tivity of cytokines and growth fac-
tors (beta growth factor, interleukin
8, stromal cellular alpha factor and
vascular endothelial growth factor),
which act as mediators in the regen-
eration of the bone matrix and al-
low its further remodeling. All this
results in slowing down the process
of chondral degeneration, subchon-
dral sclerosis and definite arthrosis
of the hip joint which is treated ex-
clusively with alloarthroplasty, a to-
tal hip replacement.?

The procedure is a simple, blood-
less, short-term method with un-
known complications. Patients can
tolerate stress and return to daily
activities and functional life early.®

Case report

We present a case of a 20-year-old
female patient treated at the Uni-
versity Clinic for Neurology due to
an acute demyelinating process,
transverse myelitis. Positive Bor-
relia IgM titer and positive Western-
Blot test were obtained during hos-
pitalization.The patient was treated
with a high dosage of corticoste-
roids. After the hospital treatment,
rehabilitation was performed for 4
weeks, followed by improvement
of sensitivity, stability when walk-
ing, control of urination. She was
referred to the University Clinic for
Infectious Diseases where after a di-
agnostic lumbar puncture she was
hospitalized for further examina-
tion and treatment.
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The patient presented to the Uni-
versity Clinic for Orthopedic diseas-
es for examination due to pain in
the left inguinal region, the left hip,
which radiated along the left leg, for
a period longer than 6 months.Lim-
ited and painful hip flexion as well
as external rotation were followed
up for clinical examination. Accord-
ing to the VAS scale, the patient rat-
ed the degree of pain with a score
of 8, and the value for the Harris
Hip Score was 44. Pelvic X-rays and
magnetic resonance imaging were
performed in support of avascular
necrosis of the femoral head of the
left hip, according to the Ficat clas-
sificationstagelll. After the clini-
cal and paraclinical examinations,
an indication was set for surgical
treatment. Decompression and ap-
plication of mesenchymal stem
cells, which were taken from the
bone marrow of the iliac bone, was
performed. They were processed by
centrifugation and separation us-
ing the Artrex Angel system. The
patient was introduced to spinal an-
esthesia and placed on an extension
chair. 180 ml of bone marrow were
aspirated using a 6 cm long trocar
needle 1.5 mm in diameter placed
in the anterolateral part of the iliac
crest. It was transferred to a plastic
container with anticoagulant and
further preparation in a centrifuge
followed to separate the stem cells
from the blood elements. The pre-
pared device was implanted through
a trocar directly into the decom-
pressed necrotic segment as well
as intraarticularly in the hip joint.
Quality cytometry was performed to
control the quality, the total num-
ber of nuclear cells and their via-
bility. The patient was verticalized
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on the first postoperative day with
a note not to weight bear the oper-
ated leg, and on the third day she
was discharged from the hospital.
Afterthe hospital treatment, physi-
cal rehabilitation was performedfor
four weeks, so at the control exami-
nation after the rehabilitation, the
patient did not complain of pain,
the movements were neat and pain-
less, and the Harris Hip Score was
51 points. The next control examina-
tion of the patient was atthe third
month after surgery. A native pelvic
x-ray showed an increase in bone
density in the duct from the surgi-
cally made tunnel to the change as
well as an increaseinbone density in
the necrotic zone. The Harris Hip
score was 67 points. The patient was
advised to move without crutches
and to continue strengthening the
muscles above the knees.

Six months after surgery, an MRI
of the pelvis with both hipswas
performed. A bone defect wasstill
present at the proximal end of the
head of the left femur from the pre-
vious decompression with initial
chondromalacia of the ipsilateral
femoral head and slightly reduced
acetabular joint space, but without
the presence of an osteochondral
lesion. The Harris hip score was 78
points, whichindicated a good clini-
cal outcome.

On the control examination 19
months after surgery, the patient
wasstill limping, but had no pain
and she returnedto everyday activi-
ties just like before the condition.



Fig. 1 Preoperative X ray of the pelvis, showing AVN of the femoral head of the left hip,
according to Ficat classification stage3

Fig. 2 Preoperative MRI of the pelvis - coronal view
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Fig. 3 Preoperative MRI of the pelvis - transverse view

Fig. 4 Control X-ray 19 months after surgery
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Discussion

Corticosteroid-induced avascular
necrosis of the femoral head most
commonly affects the femoral head,
but other skeletal parts are not ex-
cluded.’®" Majority of patients com-
plain of pain with an insidious onset,
which exacerbates with physical ac-
tivity, and tends to worse with time.
Early diagnosis and treatment are
crucial, because treatment modali-
ties in advanced diseases are limited
and most of the patients who suffer
from this condition are young people
and physically active.

The prevalence of corticosteroid-
induced avascular necrosis of the
femoral head varies between 3-38%
and mainly depends on the dosage
and route of administration of the
drug.’®

The pathophysiological mechanisms
till now have not been fully under-
stood; they include different theories
such as fat embolisation, intravascu-
lar coagulation, hypertrophy of the
fat cell and osteocyte apoptosis, with
a common pathway to compromise
the vascularization of the bone and
the bone marrow, leading to isch-
emic event and subsequent ischemic
necrosis of the bone tissue and final-
ly collapse of the bone.’? Recently,
a new theory for corticosteroid-in-
duced osteocyte apoptosis has been
suggested as an another pathogenet-
ic mechanism of avascular necrosis
of the femoral head, as apoptotic
osteocytes were found in a specimen
of the femoral head during total hip
arthroplasty in a patient who had
a medical history of corticosteroid
usage.’> These findings are not de-
tected in patients who have avascu-
lar necrosis of the femoral head with
previous history of trauma or alco-

hol abuse. These osteocytes tend to
accumulate in the bone and lead to
disruption of the osteocyte-lacunar-
canalicular system, as well asin the
vascular space and in the end the re-
sult is collapse of the femoral head.”

As a classical surgical treatment,
core decompression itself usually is
effective for small necrotic lesions,
but the combination of core decom-
pression with application of bone
marrow aspirate concentrate is as-
sociated with improved radiological
signs and clinical outcomes.'®"

A large number of transgenic MCS
for specific functions have been
studied and stem cell technology is
rapidly evolving. It is very important
to highlight the need of further ge-
netic studies for genetic safety of
transgenes and stem cell subpopula-
tions. The strong expression of some
specific factors may affect other nor-
mal tissues and the effect of small
molecule drugs on the differentia-
tion of the stem cells and prolifera-
tion has been confirmed. Small mol-
ecule drugs seem to be convenient
for stem cell pretreatment and may
be a research direction for stem cell
pretreatment for avascular necrosis
of the femoral head in the future.®®

The major concern regarding treat-
ment with stem cells is their safety.
Flushing, fever, mild headache are
the complications reported in a few
studies.”® 2! It has also been reported
in a few studies that transplantation
of embryonic stem cells may lead to
teratoma formation. Immune rejec-
tion and genetic modification can
also limit the clinical use of trans-
planted stem cells for osteonecrosis
of the femoral head. %2

The results obtained in this study
have shown that after the application

131



of stem cells in the necrotic zone of
the femoral head and after intraar-
ticular application, good functional
results have been achieved. Radio-
graphically confirmed good bone
regeneration was achieved and the
progression of necrosis to a higher
degree was prevented.

Conclusion

The treatment of avascular necro-
sis of the femoral head through a
minimally invasive tunneling and
decompression technique and the
simultaneous application of autolo-
gous mesenchymal stem cells ob-
tained by processing bone marrow
taken from the iliac crest gives rapid
and biologically effective results as
well as good functional results. De-
spite some controversy regarding
the treatment of avascular necrosis
of the femoral head with stem cells,
the general outcomes of using stem
cells appear to be positive in terms
of efficacy and safety. The future
perspectives are in qualitative and
quantitative characterization of cel-
lular therapies.
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Abstract

Tooth eruption is a continuous process by which developing teeth move through the soft tissue,
oral epithelium, jaw bones and overlying mucosa, to emerge in the oral cavity, contact the teeth
of the opposing dental arch, and enable teeth functional position in mastication. Abnormal tissue
interactions during tooth development may be potentially revealed as ectopic tooth development,
ectopic eruption or tooth impaction. In human dentition, permanent tooth impaction is relatively
common. Impaction of the first permanent molar is an uncommon condition and few cases are
reported in the literature. It is essential to diagnose and treat the impacted permanent molars as
early as possible because treatment at a later stage is usually more complicated due to the tendency
of malocclusion to increase with time. We report a case with impaction of the maxillary first
permanent molar and impaction of all, maxillary and mandibular permanent second molars. This
condition compromise masticatory function. Unilateral mastication also compromises the function
of temporomandibular joint. The aim of this case-report was to present orthodontic treatment
with Schwartz removable appliance in a patient with maxillary left-side impaction of the second
premolar, first molar and second molar. The goal of the first phase was positioning the maxillary
first molar into the dental arch with good bone and periodontal support. The surgical intervention,
operculectomy, was done and the orthodontic treatment started by traction of the first molar with
elastic ligature attached from the bonded bracket to the mobile appliance. One month later the
tooth movement was obvious.
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W3Bamox

Epynuujarta Ha 3a0uTe e KOHTUHYMpPaH IIPOLEC CO Koj 3abute BO pasBoj ce ABIKAT HU3 MEKOTO
TKVBO, OPAJIHIOT EMTEN, KOCKUTE Ha BUIMIIMTE M CAY3HMI[ATA IITO TM MOKPKBA, 3a [ U3/esar
BO yCHATa WIYIJIMHA, [Ja [0jIaT BO KOHTAKT CO 3abUTe O] CIPOTUBHKUOT 3a0€H JIaK U Jja ja 0BO3-
MOsKaT (QYHKIMOHAJIHATA [TO/10K0a Ha 3a01Te MpH [Bakame. AOHOPMATHITE TKIBHI MHTEPAKLINN
3a BpeMe Ha PasBojoT Ha 3abuTe MOTEHLMja/IHO MOKE [a cé OTKpHMjaT Kako eKTONMYEH pasBoj
Ha 3a01Te, eKTOMMYHA epYIIja WK NMIakImja Ha 3a6ute. Kaj uoBeuroTo 3a0ajo0, MMIaKImja
Ha TpaeH 3ab e pelaTUBHO yecTa [ojasa. VMIakiuja Ha IPBUOT TPaeH Mojap e HeBoobuyaeHa
T0jaBa 1 caMo HEROJIKY C/yJan ce TpHjaBeHn BO UTepaTypata. VIMIaKTHpaHn TpajHi KaTHUIN
HEOIIXO[HO € Jja Cé JMjarHOCTULMpaaT BO paHa (pasa M fa ce TPeTUpaar WTo e MOKHO HOPaHo,
Ouiejki TPETMAHOT BO MOZOIHEKHATA (hasa e 00MUHO MOKOMIUIMIMPAH Topajii TeHeHIjaTa fja
e 3roJIeMi MOJKHOCTA 3a Pa3Boj Ha JIeHTa/IHA MajIoK/Iy31ja co TeKOT Ha Bpemeto. Bo 0Boj IIpuKas
Ha c/1ydaj cranyBa 300p 3a MMIAKIMja HA MPBIOT MAKCHIApeH TpaeH Moiap ¥ MMIaKIpjja Ha
cuTe, MaKCHIapHUTe 1 MaHuOyIapHuTe TpajHu Bropu Mojapu. OBaa cocToj0a ja OHEBO3MOKYBa
[IBaKajHaTta (GyHKIMja Ha marenTor. EgHocTpanara MacTHKAIMja NCTO Taka Biijae HeraTHBHO I
Ha TeMIopoMaHauOyIapHuot 3r100. Lleara Ha 0BOj IPUKa3 Ha cilydaj Gewe [ia ce mpeTcraBy op-
TOZJOHCKH TPeTMaH co MoOunen anapart criope 1lBapi] Kaj marenT co efHOCTpaHa MakCHIapHa
UMIIAKLMja Ha J1eB BTOP IIpeMoJiap, IPBUOT MoJiap i BTopKoT Mojiap. Llera Ha rpBata (asa belie
TIO3KIIMOHKPAe Ha MAaKCHIAPHKOT MPB MOMAp BO 3abHMOT J1ak o AoOpa KOCKeHa M MapojjoH-
Ta/IHa MOJpIIKA. Belle HanpaBeHa XMPypLIKa MHTEPBEHLMja, OllePKYICKTOMUja, X OPTOLOHCKIOT
TpPeTMaH 3arouHa co Beuerhe Ha MPBIOT MOJIap Ha Koj bellle MocTaBeH CTaHAapzeH OpPeKeT co
eJIaCTUYHA JIAraTypa [pyKayeHa Ha MOOMIHKOT arapat. EJieH Mecer| MojoLHa IBIKEHeTo Ha
3a00T Oelie OUNrIeIHO.




Introduction

Tooth eruption is a continuous
process by which developing teeth
move through the soft tissue, oral
epithelium, jaw bones and overlying
mucosa, to emerge in the oral cav-
ity, contact the teeth of the oppos-
ing dental arch, and enable teeth
functional position in mastication.
Humans are diphyodonts, which
means we have two sets of teeth
during lifetime. The first set, the
primary teeth, also called decidu-
ous teeth, or baby teeth, start erupt-
ing at around six months of age.
The primary teeth fall out and are
replaced by second set, permanent
teeth about six years of age. The
tooth eruption occurs in three phas-
es, pre-eruptive, eruptive and post-
eruptive phase. The teeth eruption
driving force is still unknown but
is thought to be due to a combina-
tion of a few factors, which include
signals originating from the dental
follicle, root formation and elonga-
tion, which could drive the tooth in
order to acquire space within the
jaw and an occlusal force, aiding in
eruption!. Tooth development re-
sults from a complicated multistep
interaction between the oral epithe-
lium and the underlying mesenchy-
mal tissue. Abnormal tissue interac-
tions during tooth development may
potentially result in ectopic tooth
development and eruption. Tooth
eruption occurs as a tooth moves
from the developmental position to
the functional position. It is a com-
plex process that can be influenced
by a number of general factors like
genetics, nutrition, preterm birth,
hormonal factors, various systemic

diseases and some local factors?. De-
layed eruption or impaction of per-
manent teeth is one of the severe
problems that can occur during the
mixed dentition period. An impact-
ed tooth is one that fails to erupt
into the dental arch within the ex-
pected time. The permanent teeth
impaction wusually occurs in the
downward order of third molars,
maxillary canine, mandibular pre-
molars, mandibular canine, maxil-
lary premolars, maxillary central
incisors, and mandibular second
molars’. These conditions can oc-
cur in any permanent tooth, but the
incidence of delayed eruption of the
permanent first molars, especially
maxillary permanent first molars,
is very low. Permanent first molars,
known as the “key teeth” in occlu-
sion, are very important as guide
to the correct position of the teeth
in the dental arch. The eruption
of the first and second permanent
molars is especially significant for
the coordination of facial growth,
and for providing sufficient occlu-
sal support for undisturbed masti-
cation. There are many studies of
impaction in the literature but only
a few cases involving impacted per-
manent first molars. The impaction
of permanent first and second mo-
lars is uncommon, with prevalence
rates of 0.08% for the second maxil-
lary molar and less than 0.01% for
the first maxillary molar. Although,
the impaction of mandibular second
molars, given that its incidence is
0.03 to 0.21%, is a rare complication
in tooth eruption. It has been de-
tected more often in the unilateral
form than in the bilateral one and is
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more common in the mandible than
in the maxilla. Several systemic and
local factors are related to the cause
of this anomaly. Impaction may re-
sult from local causes, such as mal-
occlusion disturbances of the pri-
mary dentition, the position of the
neighbouring teeth, supernumerary
teeth, cysts, and odontoma*®. Tooth
retention has been attributed to
an alteration of the dental follicle,
which is unable to initiate the meta-
bolic processes leading to bone re-
sorption and eruption’. Roots devel-
op completely even when the tooth
cannot erupt because root forma-
tion seems to be unrelated to the
eruption process. Retention may be
related to ankylosis, which is prob-
ably due to a localised alteration of
the periodontal ligament, but it has
not yet been determined whether
impairment of the eruptive mecha-
nism occurs before or after ankylo-
sis. Based on Winter’s classification
systems, impacted molars can be
classified as vertical, distoangular,
mesioangular, or horizontal in posi-
tion according to tooth angulation.
The occlusal plane can be used as a
reference to check the depth of the
impacted molars®. 2D and 3D radio-
graphs are more than necessary for
diagnosis and treatment planning
of impacted teeth. Cases with im-
paction of more than one tooth are
indication for CBCT®. Multiple im-
pacted teeth are rare condition and
usually present in some syndromes.
Multiple impacted teeth with no ob-
vious aetiology is rare dental anom-
aly. In literature, few reports are
related to multiple impacted teeth
with no known aetiology!®.Complex-
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ity of the treatment varies widely,
so management is a big challenge
and needs a multidisciplinary spe-
cialist approach. Treatment of im-
pacted permanent molar consist of
its surgical exposure and removal
of any possible barrier. Orthodon-
tic treatment is necessary in the
event of abnormal positioning of
the tooth, malocclusion, lack of
space in the dental arch, or if spon-
taneous eruption is not expected.
Orthodontic correction or prosthet-
ic replacement of the missing tooth
are often required. It is essential to
diagnose and treat the impacted
permanent molars as early as pos-
sible because treatment at a later
stage is usually more complicated
due to the tendency of malocclusion
to increase with time and decrease
the ability of remaining dentition
to adjust’?. We report a very rare
case with multiple teeth impaction
where there was impaction of the
maxillary first permanent molar,
impaction of both maxillary sec-
ond premolars and impaction of all,
maxillary and mandibular perma-
nent second molars. This condition
compromise masticatory function.
Unilateral mastication also com-
promise temporomandibular joint
(TM]).

The aim of this case-report was to
present orthodontic treatment by
Schwartz removable appliance in
a patient with maxillary left-side
impaction of the second premolar,
first molar and second molar. Due
to the low prevalence of impaction
of the first and second permanent
molars, there is a lack of uniformity
in the management of these impact-



ed teeth, and published reports are
mostly based on case reports with
mesially inclined molars. In gener-
al, treatment options depend on the
age of the patient as one of the key
factors, severity of impaction, bone
anatomy and position of vital struc-
tures, the amount of space available,
oral health, type of malocclusion,
patient motivation and opinion, as
well as patient-related circumstanc-
es (finances). Cooperation between
different specialties (orthodontists,
oral surgeons and paediatric den-
tists), provides the best, individual
results for each patient.

Case report
Treatment objectives

The primary objectives in our treat-
ment were:

to create anchorage for the orth-
odontic traction and incorpora-
tion of the impacted first molar
into the dental arch with good
bone and periodontal support;

to regain slightly more space for
the impacted second premolar;

to position the maxillary and
mandibular second molars into
the dental arch, and

to provide functional position to
all impacted teeth.

The other objectives were to estab-
lish a good occlusion, to obtain an
optimal overbite-overjet relation-
ship and to provide long-term reten-
tion, to enhance the health of the

periodontium, and most important-
ly to provide bilateral mastication.

Treatment diagnosis

A 12-year-old girl with a late mixed
dentition was brought to our Clinic
for orthodontic treatment one year
ago. The chief complaint was the
presence of problems during masti-
cation on the left side due to delayed
eruption of the posterior teeth. The
patient had no complain of pain, no
signs of infection and had a good
oral hygiene. Clinical examination
revealed normodivergent face and
presence of good facial balance in
all proportions. Intraoral clinical
examination revealed maxillary,
unilateral, left-side absence in the
oral cavity of the permanent second
premolar, first molar and second
molar and right-side absence in the
oral cavity of the second premolar
and second molar. Furthermore, the
right and left mandibular second
molars were also absent. The man-
dibular midline was shifted due to
hypodontia of the mandibular cen-
tral incisor. There was a space de-
ficiency for teeth alignment. The
patient revealed a limited mouth
opening, microstomia. The occlu-
sal examination noted a right-side
Angle Class II, O] was 3 mm and OB
5 mm. There was anterior deep bite
and crossbite of the right perma-
nent first molar and primary first
molar (Fig. 1 a, b, ¢, d, e).
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Figure 1.

Intraoral clinical examination of a 12-year-old patient: a) Frontal view in occlusion

and shifted mandibular midline, b) Cross bite of the right permanent first molar and
primary first molar, and right-side Angle Class Il, c) Left-side view, d) Upper occlusal
view of the maxilla with left-side absence of permanent second premolar, first molar
and second molar, e) hypodontia of the left mandibular permanent central incisor.

The panoramic radiograph revealed
that all teeth were present (exclud-
ing the third molars and mandibu-
lar left central incisor). Hypodontia
of the left mandibular central inci-
sor was obvious. The left-side max-
illary permanent second premolar,
first molar and second molar were
impacted. Furthermore, there was
impaction and transposition of the
right-side maxillary second premo-
lar and impaction of all, maxillary
and mandibular second molars and
therefore, delayed teeth eruption
to the dental arch. The panoramic
radiograph revealed that the left-
side second premolar and first mo-
lar posture were mesioangular and
the position of the right-side second
premolar was almost horizontal
(Fig. 2).
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Figure 2. Panoramicradiograph ofa12-year-
old patient before treatment

A CBCT was prescribed at this stage
due to the impaction of many teeth.
The CBCT showed areas with partial
absence of alveolar bone and peri-
odontal ligament on labial side of
the left-side maxillary and mandibu-
lar first molars. Extrusion of the left
mandibular first molar was notable
due to absence of its antagonist and
unilateral mastication (Fig. 3 a, b).



Figure 3.

Treatment plan

In the presented case we used
Schwartz removable appliance for
the traction of the left upper first mo-
lar and expansion of the maxilla and
mandibula. Based on the patient’s
symptoms, extraoral and intraoral
examination, as well as on panoram-
ic radiograph and CBCT analysis, our
treatment plan included:

consultation with an oral sur-
geon about operculectomy of the
impacted left-side maxillary first
molar;

intervention, surgical removal of
the mucosa tissue of the occlu-

CBCT radiograph of a 12-year-old patient before treatment: a) Occlusal view of
upper dental arch and labial view of partial absence of alveolar bone and periodontal
ligament of the left-side maxillary and mandibular first molar, b) Notable extrusion
of the left mandibular first molar due to absence of antagonist (maxillary first molar)
and unilateral mastication.

sal surface of the first permanent
maxillary molar was done and
then we monitored/observed the
impacted tooth until the sponta-
neous eruption occurred,

in our case eruption did not oc-
cur, and hence we assisted the
eruption of the impacted teeth
by orthodontic traction.

The initial therapy had started with
wearing mobile appliance one year
ago. A standard molar bracket was
bonded three days after operculec-
tomy, so we started positioning the
tooth in the dental arch (Fig. 4 a, b).

Figure 4. a) Standard molar bracket bonded three days after operculectomy b) Occlusal view
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The traction of the first molar was
with elastic ligature attached to the
mobile appliance. Furthermore, the

orthodontic treatment in mandibu-
la as in maxilla continued by their
expansion (Fig.5 a, b, c, d).

Figure 5.

One month later, the tooth move-
ment was obvious, the upper first
molar emerged from the gingiva and
reached a more occlusal position by
traction. The molar was further ex-
truded. At 10-month follow-up, the
extrusion of the left maxillary mo-
lar continued, remained vital and
responded normally to mobility and
sensitivity with a good width of at-
tached gingiva.

140

a) Removable Schwartz appliance with expansion screw in maxilla and mandibula,
b) Occlusal view of maxillary appliance, c) Traction of the first molar with elastic
ligature attached to the mobile appliance, d) Expansion of the mandibula by turning
the screw.

Discussion

Tooth eruption is the axial move-
ment of the tooth from its position
in the bone to its final functional oc-
clusion in the oral cavity and it is of-
ten used to indicate the moment of
emergence of the tooth into the oral
cavity®. The normal eruption of de-
ciduous and permanent teeth into
the oral cavity occurs over a broad
chronologic age range. It can be in-
fluenced also by racial, ethnic, sex-
ual and individual factors'. There
are numerous eruptions regulating



molecules having similar and over-
lapping functions, which ensures
that even the absence of a single
factor does not interrupt the event
of eruption. EGF, EGF-R, CSF-1, CSF-
1R, IL-1, IL-1R, c-Fos, NFB, MCP-1,
TGF-bl, PTHrP, Cbfa-1, OPG, RANK/
RANK L are the major tooth eruption
molecules. Majority of the eruption
molecules reside in the dental fol-
licle with few in the Stellate reticu-
lum®. Some genetic disorders may
be responsible for abnormalities in
the eruption. Significant deviations
from accepted norms of eruption
sequence are often observed in clin-
ical practice. Premature eruption
has been noted but delayed tooth
eruption is the most commonly en-
countered'. In normal eruption sce-
nario, permanent teeth erupt even-
tually and replace their primary
predecessors. However, some teeth
fail to erupt. Most of these unerupt-
ed teeth are deviated or angulated
aberrantly and eventually lose their
potential to erupt and are referred
to as impacted teeth. Epidemiologi-
cal studies have reported dental
impactions to affect 25 to 50% of
human population. Impaction of
teeth can result from biomechani-
cal impediments, crowding and
malpositioning of adjacent teeth,
previous dento-alveolar trauma, in-
sufficient maxillofacial skeletal de-
velopment, thickened mucosal and
osseous tissues, eruption distur-
bances, indirect effects of cysts or
neoplasms”. Impaction of a single
tooth is a commonly observed clini-
cal finding but impaction of multi-
ple teeth is uncommon. Therefore,
only a few cases of non-syndrome

multiple impacted teeth were re-
ported in literature®?. In those
studies, the predominant explana-
tion was that some physical barrier
led to impaction and non-eruption
of teeth??. Multiple teeth impaction
is often associated with multiple
syndromes such as Cleidocranial
dysplasia, Gardner’s syndrome, Yu-
nis-Varon syndrome, Gorlin-Sedano
syndrome?. It is also common in
endocrine disorders such as hypo-
thyroidism, hypopituitarism, hypo-
parathyroidism. Metabolic disorders
like vitamin D deficiency are also as-
sociated with impacted teeth. Our
patient was with multiple teeth im-
paction, but no features of any dis-
order or syndrome were diagnosed.
Further investigation and medical
history of the patient showed no
signs of metabolic disorders like vi-
tamin D deficiency. Impacted teeth
are those which are prevented from
eruption by some physical barrier in
their path of eruption. In our case, it
seems that there was no local factor
leading to multiple impactions of
the permanent teeth. The oral soft
tissues in our case were unremark-
able and histopathological evalua-
tions of gingivae were normal. The
clinical and radiographic examina-
tions of our case revealed relative-
ly normal jaws and teeth. Delayed
or arrested eruption was probably
caused by lacking of eruptive force
due to either general, neurogenic or
mucosal and bone disorder. This was
a case of primary failure of tooth
eruption with no other systemic in-
volvement. Candidate genes for pri-
mary failure of eruption would be
the molecules that function solely
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in the pre-eruptive phase and are
expressed in cells of the dental fol-
licle and surrounding structures.
Hence, it is likely that genes like
CSF-1, NFB, and c-fos are the genes
responsible for the eruption defect
and hypodontia?. Duration and re-
sults of treatment in less frequent
cases of multiple impactions are
a major concern when compared
to more frequent single impaction
cases. Multidisciplinary approach
would be the appropriate choice as
treatment involves aesthetics, func-
tional, and oral health problems. In
case of unerupted teeth, orthodon-
tic extrusions should be attempted?.
Obtaining stable results along with
enhanced aesthetics, oral health,
and the most important function,
mastication, are the objective of
our treatment.

Conclusion

The appearance of simultaneous
multiple impactions of permanent
teeth can be observed in both sexes
with a healthy systemic condition,
without any symptoms of any syn-
drome. These non-syndromic cases
of multiple impactions are very rare.
Impaction of the maxillary first mo-
lar and maxillary and mandibular
second permanent molars does not
occur frequently. Therefore, it is
important to make an early diag-
nosis in order to start treatment at
an optimal time, since masticatory
function is compromised as in the
reported case. The decision on how
to manage orthodontic treatment is
individual and based on more gen-
eral factors such as age, psychologi-
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cal profile of the child, position of
the affected teeth, financial situa-
tion. These patients require a mul-
tidisciplinary approach to guide
“eruption” of the teeth. The listed
reasons show that the treatment of
more impacted teeth in children is
a real challenge, as is the particular
case.
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