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SAZETAK

Pandemija KOVID-19 oboljenja predstavlja jednu od najtezih javnozdravstvenih
pretnji sa kojom se na$ svet suocio u novijoj istoriji. U globalnoj borbi protiv
ove pandemije, znacajnu ulogu imaju klinicke laboratorije. Ovaj rad se zasniva
na iskustvima Centra za medicinsku biohemiju Univerzitetskog klinickog centra
Srbije. Koriste¢i kombinovani metod istraZivanja, ovaj rad rasvetljava brojne
izazove sa kojima se suocio Centar tokom pandemije, daje prikaz sprovodenja
promena, kao i preporuke za funkcionisanje tokom KOVID-19 pandemije, ali i u
post-KOVID eri.
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ABSTRACT

The COVID-19 pandemic represents one of the most serious public health threats
that our world has faced in recent history. Clinical laboratories play a significant
role in the global fight against this pandemic. This paper is based on the expe-
riences of the Center for Medical Biochemistry of the University Clinical Center
of Serbia. Using mixed methods research, the study sheds light on the many
challenges that the Center has been facing during the pandemic, it outlines the
implementation of change, and makes recommendations for functioning during
the COVID-19 pandemic and in the post-COVID era.
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uvoD

Proslo je skoro dve godine od kako je, u decembru 2019.
godine, u gradu Vuhanu, u kineskoj provinciji Hubej,
identifikovan sedmi humani korona virus - SARS-KoV-2,
koji izaziva tezak akutni respiratorni sindrom, i koji se
dominantno prenosi kapljicnim putem i kontaktom.
Svetska zdravstvena organizacija je proglasila KOVID-19
infekciju javnozdravstvenom pretnjom od medunarod-
nog znacaja 30. januara 2020. godine, a pandemiju ove
bolesti 11. marta 2020. godine [1]. Od pocetka epide-
mije, registrovano je 200 miliona potvrdenih slucajeva
infekcije KOVID-19 i prijavljeno vise od 4,2 miliona smrt-
nih slu¢ajeva u 222 zemlje Sirom sveta [2].

Pandemija KOVID-19 oboljenja predstavlja jednu
od najtezih javnozdravstvenih pretnji sa kojom se nas
svet suocio u novijoj istoriji. U globalnoj borbi protiv
ove pandemije, znacajnu ulogu imaju klinicke labo-
ratorije. Od pocetka pandemije, laboratorijski radnici
nesebi¢no i neumorno stoje na prvim linijama borbe
protiv KOVID-19 infekcije, kako u laboratorijama u jav-
nom, tako i u laboratorijama u privatnom sektoru [3].

Klini¢ke laboratorije su u fokusu isklju¢ivo zbog
njihove veoma znacajne uloge u molekularnom testi-
ranju, za detekciju SARS-KoV-2 RNK, i seroloskom mo-
nitoringu [4]. S druge strane, radu klinicko-biohemij-
skih laboratorija, kao i u prethodnim pandemijama,
inicijalno nije dat veliki znacaj, ni u profesionalnim
krugovima ni u javnosti. Ipak, tokom ove dugotrajne
krize, pokazalo se da su pravovremeno pruzena uslu-
ga i kvalitet klinicko-biohemijske laboratorijske dija-
gnostike, u smislu inicijalnih dijagnostickih pregleda
pacijenata, kao i biohemijskog pracenja biomarkera
inflamacije/multiorganske disfunkcije hospitalizova-
nih pacijenata sa tezim oblikom KOVID-19 oboljenja
i komplikacijama, od neprocenjivog znacaja za javno
zdravlje i bezbednost.

CiLJ

Cilj ovog stru¢nog rada je da se opisu iskustva iz prakse
rukovodenja klini¢kim laboratorijama tokom pande-
mije, sa posebnim osvrtom na iskustva Centra za me-
dicinsku biohemiju Univerzitetskog klini¢ckog centra
Srbije (CMB-UKCS).

METOD

Metod koris¢en u radu je kombinovana deskripcija
uradenog pregleda regulative i aktivnosti na terenu.
Na primeru jedinice posmatranja UKCS-a, opisani su
izazovi, neophodne promene i sprovodenje promena
i date preporuke za funkcionisanje tokom KOVID-19
pandemije, kao i u post-KOVID eri.

INTRODUCTION

It has been almost two years since, in December 2019,
in the city of Wuhan, in the Chinese province of Hu-
bei, the seventh human corona virus - SARS-CoV-2,
which causes severe acute respiratory syndrome, and
which is dominantly a droplet and contact infection,
was identified. On January 30, 2020, the World Health
Organization declared the COVID-19 infection a pub-
lic health emergency of international concern, and on
March 11, 2020, it declared the pandemic of COVID-19
[1]. Since the beginning of the epidemic, 200 million
cases of COVID-19 infection have been registered,
while more than 4.2 million deaths have been reported
in 222 countries worldwide [2].

The COVID-19 pandemic represents one of the most
serious public health threats that our world has faced in
recent history. In the global fight against this pandemic,
clinical laboratories have had an important role. Since
the beginning of the pandemic, laboratory workers
have been, selflessly and tirelessly, on the frontline of
the fight against the COVID-19 infection, both in labo-
ratories in the public, as well as in the private sector [3].

Clinical laboratories are in the focus of attention ex-
clusively for their very significant role in molecular test-
ing, SARS-CoV-2 RNA detection, and serological moni-
toring [4]. On the other hand, initially, the operation of
clinical biochemistry laboratories, just like in previous
pandemics, was not given great importance, either
in professional circles or in the public eye. However,
during this lasting crisis, it has transpired that timely
provided service and the quality of clinical biochem-
istry laboratory diagnostics, in the sense of initial di-
agnostic patient examinations, as well as biochemical
monitoring of inflammation biomarkers/multiorgan
dysfunction of hospitalized patients suffering from the
severe form of COVID-19 and with complications, is of
invaluable importance for public health and safety.

AIM

The aim of this paper is to describe the practical expe-
riences of clinical laboratory management during the
pandemic, with a special overview of the experience of
the Center for Medical Biochemistry of the University
Clinical Center of Serbia (CMB-UCCS).

METHODS

The method applied in this paper is a combined de-
scription of an overview of rules and regulations and
the activities carried out in the field. Using the example
of the observed unit of UCCS, the challenges, necessary
changes, and the implementation of the changes have
been described, and recommendations on functioning
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IZAZOVI U RADU KLINICKIH LABORATORIJA

U veoma turbulentnom vremenu KOVID-19 pande-
mije, klini¢ke laboratorije sirom sveta su se suocile sa
brojnim izazovima, koji su se prvenstveno odnosili na
adekvatnu organizaciju rutinskog rada. Tokom pande-
mije dugogodidnje slabosti laboratorija nisu isle u pri-
log dobre pripravnostii brzog reagovanja. Kada je u pi-
tanju KOVID-19, rutinski rad klini¢kih laboratorija jeste
visekomponenti proces koji se sastoji od identifikacije
virusa u uzorcima pacijenata, laboratorijske podrske
lecenju pacijenata, ali i pracenju i prognozi klini¢kog
toka, kao i od ucesca u istrazivanjima toka bolesti i te-
rapijskih pristupa.

Dugogodisnje slabosti laboratorija, koje su u pan-
demiji jo$ vise dosle do izrazaja, bile su: nedostatak
kadra, limitirani budzeti za investicije, kao i pojacan
pritisak da se poveca zadovoljstvo korisnika usluga.
Dodatni izazovi, kao $to su: rad sa opremom malog ka-
paciteta, Cesto i zastarelom; otezan dolazak servisera
za odrzavanje opreme, ali i samih zaposlenih na po-
sao, usled kontekstualnih promena, kao sto je bilo ,za-
klju¢avanje”; suocavanje sa moguénos¢u dugotrajne
ugrozenosti lanca snabdevanja reagensima i potros-
nim materijalom; stavljali su na probu kompetencije i
pripravnost laboratorijskih struktura za upravljanje u
javnozdravstvenim kriznim situacijama.

Obim i vrsta laboratorijske dijagnostike prilagoda-
vani su potrebama korisnika usluga ustanova, ¢esto
drasti¢no smanjeni i ograni¢eni samo na pacijente sa
akutnim i hitnim stanjima, dok je u nekim laboratorija-
ma ograni¢eno analiziranje testova koji zahtevaju ma-
nuelnu manipulaciju [5]. Vrlo vazan aspekt pandemije
KOVID-19 infekcije je opasnost po zdravstvene radnike
[6,7], ukljucujuci tu i laboratorijsko osoblje, pa je samim
tim veoma znacajna i primena odgovarajucih mera za-
stite, u situaciji kada infekcija i karantin smanjuju broj
aktivnih zdravstvenih radnika i namecu dodatno op-
terecenje, vec i onako preoptere¢enim zdravstvenim
sistemima. Prostor u nekim laboratorijama je ¢esto bio
nedovoljan da se odrzi propisana fizi¢cka distanca i zah-
tevao je prvenstveno fizicko restruktuiranje.

U Srbiji, u novonastaloj situaciji, kada su brzina i
nacini Sirenja bolesti, simptomi, tezina i ishod bolesti
bili nepoznanica, i kada se do novih saznanja dolazilo
na dnevnom nivou, klini¢ke laboratorije su bile suoce-
ne sa velikim izazovima i sprovodenjem neophodnih
promena.

Centar za medicinsku biohemiju Univerzitetskog
klinickog centra Srbije - referentne ustanove tercijar-
nog nivoa zdravstvene zastite u Republici Srbiji (RS),
docekao je pandemiju KOVID-19 infekcije, organizo-
van na 14 lokacija, sa 225 zaposlenih, od ¢ega 34 zdrav-
stvena radnika sa visokom stru¢nom spremom i 163

during the COVID-19 pandemic, and in the post-COVID
era, have been given.

CHALLENGES IN THE OPERATION OF CLINICAL
LABORATORIES

At a very turbulent time of the COVID-19 pandemic, clin-
ical laboratories all over the world have faced numerous
challenges, primarily related to the appropriate organi-
zation of routine work. During the pandemic, previous
long-lasting weaknesses of the laboratories have be-
come an impediment to readiness and quick response.
As regards to COVID-19, the routine work of clinical lab-
oratories is a multicomponent process comprising the
identification of the virus in patient samples, laboratory
support in patient treatment, but also clinical follow-up
and prognosis, as well as involvement in research of the
course of the illness and therapeutic approaches.

Understaffing, limited investment budgets, as well
as increased pressure to improve the satisfaction of
service users with the service, have proven to be preex-
isting weaknesses of laboratories, which have become
even more evident during the pandemic. Additional
challenges, such as: working with equipment which
has low capacity and is often outdated; difficulties for
the medical equipment service engineer, as well as for
the employees to come to the laboratory, due to con-
textual changes, such as ‘lockdown’; facing the possi-
bility of prolonged jeopardy to the reagents and con-
sumables supply chain; have all put the competencies
and readiness of laboratory management and staff to
operate in public health crisis situations, to the test.

The scope and type of laboratory diagnostics have
been adjusted to the needs of service users in the in-
stitutions, often drastically decreased and limited only
to patients with acute or emergency conditions, while
in some laboratories, analyses of tests requiring manu-
al manipulation, have been limited [5]. A very import-
ant aspect of the COVID-19 pandemic is the danger to
health workers [6,7], including laboratory employees,
which is why the implementation of appropriate safety
and protection measures is very important, in a situa-
tion where the infection and quarantine are decreasing
the number of active healthcare workers and placing an
additional burden on already overstrained healthcare
systems. The space in some of the laboratories was often
insufficient to maintain the prescribed physical distance
which is why it required primarily physical restructuring.

In Serbia, in the newly arisen situation, when the
speed and manner of disease spread, the symptom:s,
the severity and outcome of the disease, were un-
known, and when new knowledge emerged every day,
clinical laboratories were faced with great challenges
and the implementation of necessary changes.
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radnika sa srednjom/visom stru¢nom spremom. Os-
novna delatnost ovog snaznog Centra jeste pruzanje
usluga savremene laboratorijske dijagnostike iz oblasti
biohemije, imunohemije, laboratorijske hematologije,
koagualcije i imunologije, te hitne laboratorijske dija-
gnostike. Svoje usluge Centar pruza klinikama i cen-
trima UKCS-a, ambulantnim pacijentima, kao i ostalim
zdravstvenim ustanovama u Beogradu i Republici Sr-
biji. CMB-UKCS je, kao prva laboratorija u zemlji, uveo
sistem upravljanja kvalitetom prema zahtevima stan-
darda I1SO 9001, ISO/IEC 17025 i ISO 15189, a takode je
akreditovan i kod Agencije za akreditaciju zdravstvenih
ustanova Srbije.

Sa organizacione tacke gledista, oCekivanje usta-
nova tercijarnog nivoa zdravstvene zastite jeste da
laboratorija u vreme pandemije nastavi sa radom 24
sata dnevno, a oCekivanje pacijenata je, da bez obzira
na vanrednu situaciju, neometano dobijaju rezultate
laboratorijskih analiza. Pojacani pritisak da laborato-
rijske analize budu blagovremeno dostupne za veliki
broj uzoraka istovremeno, da se analiza uradi brzo i
kvalitetno kako bi se $to pre otpocelo sa potrebnom
terapijom kod pacijenata sa KOVID-19 oboljenjem, ali
i odrzao kontinuitet pruzanja usluga i hitnim ne-KO-
VID-19 pacijentima i pacijentima sa hroni¢nim ne-za-
raznim bolestima, predstavlja dodatno optereéenje za
laboratorijske radnike.

Jedan od najvaznijih izazova ove pandemije jeste
i zastita laboratorijskog osoblja od bioloski opasnih
materija (engl. biohazard). lako, kao akreditovana labo-
ratorija, CMB-UKCS ima definisanu Strategiju upravlja-
nja rizicima, koja definise rizike, moguc¢nosti njihovog
nastajanja, posledice koje mogu nastati, kao i aktiv-
nosti koje CMB, kao deo UKCS-a, preduzima sa ciljem
smanjenja, odnosno eliminacije rizika od pojave Stet-
nih dogadaja, KOVID-19 je pred CMB postavio brojne
izazove u tom smislu. Oni su se prvenstveno odnosili
na transport i postupanje sa bioloskim materijalom,
dekontaminaciju opreme i radnih povrsina, odrzavanje
licne higijene, kao i na koriS¢enje li¢cne zastitne opre-
me. Dodatni izazov su predstavljala odsustva zaposle-
nih usled zarazavanja ili samoizolacije/karantina. To se
posebno odnosilo na osoblje za odrzavanje higijene,
koje je u Cestoj komunikaciji sa viSe oblasti laboratori-
je/laboratorija.

PROMENE U RADU KLINICKIH LABORATORIJA |
NJIHOVO SPROVODENJE

Evidentno je da je pandemija uticala na rutinski rad
CMB-a. Organizaciono, u eri KOVID-19 oboljenja, CMB je
laboratorijsku delatnost ostvarivao na jos$ jednoj dodat-
noj lokaciji, u novootvorenoj KOVID bolnici UKCS-a u Ba-
tajnici. Rukovodstvo Centra imalo je veoma odgovoran

At the time of the beginning of the COVID-19 pan-
demic, the Center for Medical Biochemistry of the Univer-
sity Clinical Center of Serbia, a referral center of tertiary
healthcare level in the Republic of Serbia (RS), was orga-
nized in 14 locations, with 225 employees, of whom 34
medical biochemists and 163 medical laboratory techni-
cians. The main activity of this powerful Center is provid-
ing modern laboratory diagnostic services in the area of
biochemistry,immunochemistry, laboratory hematology,
coagulation, and immunology, as well as emergency lab-
oratory diagnostics. The Center offers its services to clinics
and centers of the UCCS, to ambulatory patients, as well
as to other healthcare institutions in Belgrade and the Re-
public of Serbia. The CMB-UCCS was the first laboratory in
the country to introduce a quality management system in
keeping with the standards I1SO 9001, ISO/IEC 17025, and
ISO 15189, and it has also been accredited by the Agency
for Accreditation of Health Care Institutions of Serbia.

Organizationally speaking, the expectation of the
tertiary level healthcare institutions has been that the
laboratory should continue its operation 24/7 during
the pandemic, while the expectation of the patients
has been that, regardless of the extraordinary circum-
stances, they should continue to receive their labo-
ratory test results. Increased pressure that laboratory
test results should be available in a timely fashion, for a
large number of samples submitted at the same time;
that laboratory analyses should be carried out quickly
and expertly, so that necessary treatment should be
administered as soon as possible in COVID-19 patients;
but also, that the continuity of providing services to
emergency non-COVID-19 patients and patients with
chronic non-infectious diseases should be maintained;
has been an additional burden for laboratory staff.

One of the major challenges of this pandemic has
been the protection of laboratory staff against biohaz-
ards. Although, as an accredited laboratory, the CMB-
UCCS has defined a Risk Management Strategy, which
defines risks, the possibilities of their occurrence, the
possible consequences, as well as the activities that
the CMB, as a part of the UCCS, has been undertak-
ing in order to lower, i.e., eliminate the risk of adverse
events, COVID-19 has placed before the CMB numer-
ous challenges in that respect. These challenges have
primarily been in the domain of the transportation and
handling of biological material, the decontamination
of equipment and work surfaces, the maintenance of
personal hygiene, and the use of personal protective
equipment. The absence of a number of the staff due
to infection or self-isolation/quarantine has also been a
challenge. This has especially been the case with clean-
ing staff, who are in frequent communication with sev-
eral laboratory areas/laboratories.
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zadatak da, u izuzetno kratkom vremenskom roku, ofor-
mi laboratoriju prema postulatima dobre laboratorij-
ske prakse, uz posStovanje propisanih mera upravljanja
medicinskim otpadom i svih preporuka za bezbedan
i zdrav rad zaposlenih. Izvrdena je instalacija opreme,
kao i obuka kadra za rad na istoj. Obavljena je nabav-
ka komercijalnih reagenasa i potroSnog materijala, kao
i verifikacija metoda. Izvrsena je unutrasnja kontrola
kvaliteta rada u laboratoriji i medulaboratorijsko pore-
denje sa drugim laboratorijama CMB-a, kao i medusob-
no umrezavanje analizatora u laboratoriji i vertikalno
umrezavanje laboratorije sa odeljenjima KOVID bolnice
i organizacionim jedinicama laboratorije u UKCS-u, itd.
U jedinicama intenzivne nege bolnice instalirani su i pu-
Steni u rad POCT gasni analizatori.

Kadrovi su rasporedivani prema trenutnim potre-
bama, ali je Ministarstvo zdravlja RS omogucdilo i prijem
novih kadrova (medicinskih biohemicara i laborato-
rijskih tehnicara), uglavhom za potrebe laboratorije u
bolnici UKCS-a, u Batajnici. Prijem novih kadrova bio je
pracen intenziviranim obukama novoprimljenog oso-
blja, u svim segmentima rada laboratorije.

Zbog odsustva zaposlenih, usled zarazavanja ili sa-
moizolacije/karantina, uveden je rad u timovima kako
bi se smanjila izlozenost zarazavanju. Pauze za obrok
koriste se u malim grupama, u prostorijama sa ograni-
¢enim brojem mesta za sedenje i prirodnom ventilaci-
jom, uz odrzavanje propisanog rastojanja.

Rukovodstvo svakodnevno pravi i kontrolise ope-
rativne planove rada, kako bi se raspolozivim resursi-
ma laboratorije odgovorilo na postavljene prioritete.
Distanciranje je uslovilo drugaciju komunikaciju, pri-
mopredaju i kontinuitet usluga medu timovima. Odr-
zavanje radne discipline i morala, ali i re3avanje pitanja
anksioznosti kod osoblja, usled fizickog distanciranja i
nemogucnosti komunikacije na pauzama, predstavlja-
lo je za rukovodioce poseban izazov.

CMB je sve vreme pandemije kontinuirano pruzao
usluge, kako pacijentima obolelim od KOVID-19 infek-
cije, tako i hitnim ne-KOVID-19 pacijentima i pacijenti-
ma sa hroni¢nim nezaraznim bolestima. CMB je pratio
epidemiolosku situaciju i organizaciju UKCS-a, analizi-
rajuci, od samog pocetka pandemije, uzorke bioloskog
materijala KOVID-19 pacijenata koji su leCeni u Klinici
za infektivne i tropske bolesti UKCS-a, ali i u privreme-
nim KOVID bolnicama na klinikama UKCS-a (Klinika za
pulomologiju, Klinika za grudnu hirurgiju, Klinika za
plasti¢nu i rekonstruktivnu hirurgiju, Klinika za der-
matovenerologiju), kao i uzorke pacijenata koji su bili
smesteni u privremenoj KOVID bolnici “Stark Arena’, a
od decembra 2020. godine, analize se vrie i u labora-
toriji novootvorene KOVID bolnice UKCS-a, u Batajnici.
Od pocetka epidemije, Centar je pruzio oko 2,6 miliona

CHANGES IN THE OPERATION OF
LABORATORIES AND THEIR IMPLEMENTATION

It is evident that the pandemic has affected the routine
operation of the CMB. Organizationally speaking, in the
COVID-19 era, CMB has been carrying out laboratory
work at an additional location, in the new COVID hos-
pital of the UCCS, in Batajnica, Belgrade. The manage-
ment of the center had the great responsibility of estab-
lishing, within a very short time frame, a laboratory that
would conform to all the principles of good laboratory
practice, while observing all the required measures for
medical waste management and all the recommenda-
tions for the healthy and safe work of the staff. Equip-
ment installation, as well as staff training for operating
the said equipment was carried out. The purchase of
commercial reagents and consumables as well as meth-
ods verification was performed. Internal quality control
of the work in the laboratory, as well as inter-laborato-
ry comparison with other laboratories of the CMB was
carried out, as was the networking of analyzers within
the laboratory and vertical networking of the laborato-
ry with the departments of the COVID hospital and the
organizational units of the laboratory at the UCCS, etc.
POCT blood gas anayzer were installed and put into op-
eration at the hospital intensive care units.

Staff was assigned according to momentary needs,
but the Ministry of Health of the Republic of Serbia also
enabled the hiring of new staff (medical biochemists
and laboratory technicians), mainly for the needs of the
laboratory at the hospital of the UCCS, in Batajnica. The
hiring of these employees was followed by intensive
training of the newly employed staff in all segments of
laboratory operation.

Because of staff absences, due to infection or
self-isolation/quarantine, work in teams has been or-
ganized, in order to limit exposure to infection. Meal
breaks are made in small groups, in rooms with natural
ventilation and a limited number of seats, while main-
taining the required physical distance.

Every day, the management makes and controls
operational work plans which enable the laboratory to
respond to set priorities with the resources that it has at
its disposal. Physical distancing has necessitated a dif-
ferent mode of communication, handover and service
continuity amongst the teams. Maintenance of work
discipline and morale, as well as the management of
staff anxiety, stemming from physical distancing and
the inability to communicate during breaks, has been
a special challenge for the management.

The CMB has maintained continuous service deliv-
ery throughout the pandemic, both to COVID-19 pa-
tients and to emergency non-COVID patients, as well
as to patients with chronic noninfectious diseases. CMB
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usluga KOVID-19 pozitivnim pacijentima, sto Cini oko
20% ukupnog broja pruzenih usluga u tom periodu.

Registrovano je povecanje broja uradenih auto-
matizovanih testova, neophodnih za dijagnostiku KO-
VID-19 infekcije, pracenje toka bolesti i komplikacija,
kao i primenjene terapije (npr. D-dimer, C-reaktivni
protein, feritin, prokalcitonin, interleukin-6, gasne ana-
lize, troponin itd.). Postojanje dve totalne laboratorij-
ske automatizacije u dve najvece organizacione jedini-
ce Centra, omogucava da kompletan proces rada, od
trenutka kada je zavrSeno uzorkovanje krvi u labora-
toriji do izdavanja rezultata, bude u potpunosti auto-
matizovan, ¢ime je kontakt zaposlenih sa bioloskim
materijalom sveden na minimum. Osim instalacije to-
talnih laboratorijskih automatizacija, oprema u CMB-u
je obnovljena prethodnih nekoliko godina, tako da je
na pocetku pandemije jos samo instalirano nekoliko
POCT analizatora u jedinicama intenzivne nege i ura-
dena verifikacija testova. CMB je na pocetku epidemi-
je obezbedio dovoljne koli¢ine reagenasa i potrosnog
materijala, ¢ime je izbegnut prekid lanca snabdevanja.

CMB je tokom pandemije obavljao venepunkciju i
analizirao uzorke pacijenata sa hroni¢nim nezaraznim
bolestima, pacijenata sa brojnim akutnim stanjima,
kao i uzorke stacionarnih pacijenata UKCS-a. Transport
i prijem uzoraka sa sumnjom na KOVID-19 ili sa potvr-
denom dijagnozom KOVID-19 infekcije, preanaliticka
i analiticka faza laboratorijskog procesa, skladistenje
uzoraka, kao i uklanjanje otpada, obavljano je prema
vazecim preporukama i procedurama CMB-a [8].

U tom smislu, radilo se na smanjenju neracional-
nog straha, sprovodenjem obuke o individualnoj zasti-
ti i merama bezbednosti u klini¢kim laboratorijama, i
uvodenjem pojacane opreznosti (svakodnevno mere-
nje telesne temperature, itd.) i mera za sprecavanje za-
razavanja (obaveza noSenja licne zastitne opreme kao
$to su maske, rukavice, naocare, viziri, mantili, pojaca-
na li¢na higijena, dezinfekcija ruku i dezinfekcija radnih
povrsina, rastojanje od dva metra medu zaposlenima u
laboratoriji, itd.). Svi zaposleni se redovno upoznaju sa
svim dopisima i preporukama Ministarstva zdravlja RS,
koje se odnose na KOVID-19 (protokol le¢enja, mere
zastite na radu, vakcinacija, itd.).

Tokom pandemije KOVID-19 infekcije, CMB-UKCS
je bio prinuden da promeni nacin sprovodenja kon-
tinuirane medicinske edukacije. Kongresi koje tradi-
cionalno, svake godine, organizuje CMB, a koji okupe
vise od 3.000 ucesnika, zamenjeni su online testovima
akreditovanim od strane Zdravstvenog saveta Srbije,
¢ime je ucesnicima omogucéeno da steknu nova zna-
nja iz veoma aktuelnih oblasti (biohemijska, seroloska
i molekularna dijagnostika u KOVID-19 oboljenju, bio-
markeri intersticijumskih bolesti plu¢a i pneumonije),

has kept abreast of the epidemiological situation and
the organization of the UCCS, analyzing, from the very
beginning of the pandemic, the samples of biological
material taken from COVID-19 patients treated at the
Clinic for Infectious and Tropical Diseases, and at the
provisional COVID hospitals at the UCCS clinics (Clinic
for Pulmonology, Clinic for Thoracic Surgery, Clinic for
Plastic and Reconstructive Surgery, Clinic for Dermato-
venerology), as well as the samples of patients hospital-
ized at the provisional COVID hospital Stark Arena, and,
as of December 2020, laboratory analyses are being
performed at the laboratory of the new UCCS COVID
hospital in Batajnica. Since the start of the epidemic,
the Center has provided approximately 2.6 million tests
to COVID-19 positive patients, which is roughly 20% of
the overall services delivered in this period.

Anincrease in the number of automatized tests, nec-
essary for COVID-19 diagnostics, follow-up of the course
of the disease and complications, as well as the therapy
applied (e.g., D-dimer, C-reactive protein, ferritin, pro-
calcitonin, interleukin-6, blood gas analyses, troponin,
etc.) has been registered. The existence of two total lab-
oratory automations, in the two largest organizational
units of the Center, enables that the complete work pro-
cess, from the moment of blood sampling completion
in the laboratory to the moment when the test results
are issued, is fully automated, which reduces contact of
the staff with biological material to a minimum. Apart
from the installation of total laboratory automation,
the equipment in the CMB was renewed in the previ-
ous several years, which is why, at the beginning of the
pandemic, only several more POCT analyzers were in-
stalled in intensive care units and test verification was
performed. At the beginning of the epidemic, the CMB
provided sufficient supplies of reagents and consum-
ables, thus avoiding the disruption of the supply chain.

During the pandemic, the CMB has been perform-
ing venipuncture and analyzing samples from patients
with chronic noninfectious diseases, patients with dif-
ferent numerous acute conditions, as well as in-patients
of the UCCS. The transport and receipt of samples from
patients with suspected or confirmed COVID-19 infec-
tion, the pre-analysis and analysis phase of the labora-
tory process, sample storage, as well as waste disposal,
have been carried out in keeping with the current rec-
ommendations and procedures of the CMB [8].

In this context, efforts have been made to reduce
irrational fear, through personal protection and labora-
tory safety measures training, and through introducing
increased caution (daily body temperature check, etc.),
as well as transmission prevention measures (mandatory
personal protective equipment - face masks, gloves, gog-
gles, face shields, gowns, increased personal hygiene,
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ali i da obezbede dovoljan broj bodova neophodan za
obnavljanje licence.

PREPORUKE ZA FUNKCIONISANJE TOKOM
KOVID-19 PANDEMUJE I U POST-KOVID ERI

Borba sa KOVID-19 pandemijom i dalje traje i nosi nove
izazove za sve, ukljucujudi i laboratorije. Globalno, KO-
VID-19 preti da ugrozi napredak postignut u dostizanju
treceg cilja odrzivog razvoja Ujedinjenih nacija, koji se
odnosi na obezbedivanje zdravog zivota i dobrobiti za
sve ljude [9]. Stoga je opéti cilj da se ova pretnja zau-
stavi, poveca dostupnost zdravstvene zastite, ojacaju
kapaciteti za prosirenje zdravstvene zastite, pravovre-
meno pruze potrebne zdravstvene usluge, da se zastite
i sacuvaju ljudi i smanje troSkovi posledica KOVID-19
oboljenja u budu¢nosti, u kojoj ¢e dominantno osetiti
efekti sadasnje zdravstvene krize. Rukovodstveno isku-
stvo UKCS-a nam govori da bi, u cilju ublazavanja utica-
ja KOVID-19 infekcije na zdravstvene sisteme, trebalo
obratiti paznju na pet oblasti javnih politika, a to su:

1. zaustavljanje prenosenja infekcije,

upravljanje budzetima,
zastita osetljivih grupa pacijenata,
obezbedivanje pruzanja usluga, i

s W

oporavak do nivoa koji se smatra novom normalno-

$¢u [10].

Kada su u pitanju laboratorije, pandemija KOVID-19
infekcije nam je jasno ukazala na ciljeve Cetiri velike in-
teresne grupe:

a) za pacijente - da dobiju pravovremenu i kvalitetnu
uslugu;

b) za laboratorijske radnike - da imaju sve uslove za
bezbedan i kvalitetan rad sa manje stresa, a sa vise
motivacije;

¢) za rukovodioce laboratorija - da rade prema una-
pred definisanim procedurama, bez potrebe za ad
hoc odlukamai stihijskim delovanjem, da trpe maniji
pritisak i ostvare bolje rezultate za svoje ustanove; i

d) za distributere - da na vreme nabave opremu i po-
tro$ni materijal i da ih neometano distribuiraju svo-
jim korisnicima.

Tek ¢e napredak u borbi protiv pandemije moci da
ukaze na prednosti i slabosti laboratorija. Kratkoroc-
ne mere reagovanja na vanredne okolnosti treba da se
upotpune dugoro¢nim planiranjem. Da bi sistemi bili
spremni za buduce pandemije, i odgovorili na ciljeve pa-
cijenata i drugih interesnih grupa, laboratorije treba da
imaju proaktivan pristup. Neophodno je formirati timo-
ve za krizne situacije iz redova laboratorijskog osoblja sa
odgovaraju¢om obukom. Na primer, trebalo bi formira-
ti timove za venepunkciju najosetljivijih grupa grada-
na u uslovima smanjenog kretanja. Time bi se smanijili

hand disinfection, work surface disinfection, a two-meter
physical distance between employees in the laboratory,
etc.). All staff are regularly informed on all the memos
and recommendations of the Ministry of Health of the
Republic of Serbia pertaining to COVID-19 (treatment
protocol, workplace safety measures, vaccination, etc.).
During the COVID-19 pandemic, the CMB-UCCS has
been forced to change the mode of implementing con-
tinuous medical training. Congresses, traditionally orga-
nized by the CMB, every year, which usually host more
than 3,000 participants, have been replaced with online
tests, accredited by the Health Council of the Republic
of Serbia, whereby the participants were provided with
the opportunity of gaining new insights into current
topics (biochemical, serological, and molecular diag-
nostics in COVID-19, biomarkers of interstitial lung dis-
ease and pneumonia), as well as procuring the requisite
number of points necessary for their license renewal.

RECOMMENDATIONS FOR FUNCTIONING
DURING THE COVID-19 PANDEMIC AND IN THE
POST-COVID ERA

The fight against the COVID-19 pandemic is ongoing
and it brings with it new challenges for all, including
laboratories. Globally, COVID-19 is threatening to jeop-
ardize the progress made in achieving the third goal
of sustainable development of the United Nations,
which is related to ensuring healthy lives and promot-
ing well-being for all people [9]. Thus, the common
goal is to stop the existing threat, increase accessibil-
ity of health care, strengthen capacities for expand-
ing health care, provide necessary health services in a
timely manner, protect and save people, and decrease
costs resulting from COVID-19 in the future, when the
effects of the health crisis occurring now will be domi-
nant. The UCCS managerial experience tells us that, in
order to lessen the effect of COVID-19 on healthcare
systems, five public policy areas should be focused on:

1. stopping the infection spread,

budget management,

protection of vulnerable patient groups,
ensuring service provision, and

SEE R GO

recovery to the level that is considered the new nor-
mal [10].

As far as laboratories are concerned, the COVID-19
pandemic has clearly shown us the goals of the four
major stakeholders:

a) for patients - to receive timely quality service;

b) for laboratory staff — to have all the necessary condi-
tions for safe and quality work involving less stress
and a higher level of motivation;
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javnozdravstveni troskovi za unajmljivanje usluga pri-
vatnih laboratorija. Laboratorije treba da izrade standar-
dne operativne procedure za upravljanje rizicima, u skla-
du sa politikama za rad u vanrednim situacijama. Time bi
se predupredilo i ugrozavanje lanca snabdevanja.

Neophodno je da se uradi strategija laboratorij-
skog testiranja zasnovana na jasnim nauc¢nim dokazi-
ma, u Cijem sklopu treba da postoji optimizacija lanaca
snabdevanja, pruzanja usluga i odlaganja bioloskog
otpada. Ovo je prava prilika da se strateski uradi pro-
cena potreba za kadrovima, na osnovu radnog opte-
recenja pre i tokom krize (koris¢enjem WISN metode), i
time podigne pripravnost za krizu i smaniji iscrpljivanje
resursa tokom krize. Strah od gubitka posla i smanje-
nja prihoda, stvara dodatni pritisak ionako ve¢ prome-
njenog mentalnog statusa vecine zaposlenih, koji sva-
kodnevnim radom u ovim okolnostima rizikuju svoje
Zivote i zZivote svojih najblizih. Rukovodioci treba da
imaju podrsku u svom radu kako bi mogli da odrzavaju
visoku motivisanost za efikasno funkcionisanje, kori-
ste¢i nematerijalne i materijalne strategije motivacije.
Generalno, trebalo bi budZetska izdvajanja preusmeriti
na obezbedivanje podsticaja i naknada i osiguravanje
bezbednosti i zdravlja zaposlenih.

Norme ponasanja tokom KOVID-19 pandemije, kao
sto je fizicko distanciranje, osim $to smanjuju izloze-
nost riziku, modifikuju i radnu kulturu. Online sastanke
i konsultacije bi trebalo ukljuciti u svakodnevne aktiv-
nosti, a proslave i druzenja na radnom mestu obustavi-
ti. Pauze za obrok treba da se koriste u grupama, u pro-
storijama sa ograni¢enim brojem mesta za sedenje i uz
konzumiranje unapred bezbedno upakovanih obroka.

ZAKLJUCAK

Izazovi i promene nastale usled KOVID-19 pandemi-
je su podsetnik da, uz svoj osnovni zadatak, moramo
kontinuirano da se unapredujemo na razlic¢itim polji-
ma. Zaposleni u laboratoriji danas imaju jedinstvenu
priliku da primene sva znanja koja su stekli u vreme
pandemije, kako bi transformisali nacin na koji rade i
ublazili efekte buducih pandemija.

Iz sadasnje perspektive, osnovni uslov je da labora-
torije imaju dovoljno osoblja, kako bi mogle da budu
fleksibilne u svom radu, a zatim da osoblje ima i odgo-
varajucu zastitnu opremu i resurse za rad, kao i da je ru-
kovodstvo iskusno i spremno da efikasno radi u kriznim
situacijama, vodedi racuna o primeni strategija motiva-
cije i promovisanju mentalnog i fizickog zdravlja.

Pouceni ovim iskustvima, kada se pandemija konac-
no zavrsi, trebalo bi da mozemo da zaklju¢imo da su la-
boratorije stru¢no i organizaciono jace nego ikad ranije i
spremne za brojne izazove koji nas ocekuju u buduénosti.

Sukob interesa: Nije prijavljen.

¢) for laboratory management - to operate according
to predefined procedures, without the need for ad
hoc decisions, and to be under less pressure while
achieving better outcomes for their institutions;
and

d) for distributers — to purchase equipment and con-
sumables on time and to distribute them to their
customers without any difficulties.

It is only the progress in the fight against the pan-
demic that will be able to reveal the strengths and
weaknesses of laboratories. Short-term measures of
reacting to extraordinary circumstances should be
completed with long-term planning. In order for the
systems to be prepared for future pandemics and
ready to respond to the goals of the patients and other
stakeholders, the laboratories should apply a proac-
tive approach. It is necessary to form teams for crisis
situations made up of laboratory staff with the appro-
priate training. For instance, teams for venipuncture of
the most vulnerable citizen groups in conditions of re-
duced mobility, should be formed. This would reduce
public health costs for procuring the services of private
laboratories. Laboratories should establish standard
operational procedures for risk management, in keep-
ing with the policies for operating in extraordinary sit-
uations. This would also ensure that the supply chain is
not threatened.

It is necessary to design a strategy of laborato-
ry testing based on clear scientific evidence, which
should also include the optimization of the supply
chain, service delivery, and biological waste dispos-
al. This is a real opportunity to strategically perform a
needs assessment regarding staff, based on the work-
load prior to and during the crisis (use of the WISN
method), and thereby raise the level of readiness for a
crisis situation and decrease the draining of resources
during a crisis. The fear of losing one’s job and suffering
a wage cut creates additional pressure in staff, whose
mental status is, in most cases, already altered, as their
everyday work in the current circumstances puts their
lives and the lives of their loved ones at risk. Managers
should be supported in their work, in order to be able
to maintain high motivation for efficient functioning,
by applying monetary and non-monetary motivation
strategies. Generally speaking, budget funds should
be redirected into providing incentives and different
forms of compensation, as well as ensuring the safety
and health of the staff.

The norms of conduct during the COVID-19 pan-
demic, such as physical distancing, not only reduce
risk exposure, but they also modify the work culture.
Online meetings and consultations should be included
into everyday activities, while celebrations and social
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events in the workplace should be discontinued. Meal
breaks should be taken in groups, in rooms with a lim-
ited number of seats and the meals should be safely
preprepared and prepackaged.

CONCLUSION

The challenges and changes resulting from the
COVID-19 pandemic are a reminder that, in addition to
our main task, we must continuously improve in differ-
ent areas. At the present time, laboratory staff have the
unique opportunity of applying the knowledge and
insights they have gained during the pandemic into
transforming the way that they work and reducing the
effects of future pandemics.

From today’s viewpoint, the main precondition is
that laboratories should have the sufficient number of
staff, in order to be flexible in their work. It is also im-
portant that the staff is equipped with the appropriate
personal protective equipment and resources for work,
as well as that the management is experienced and
prepared for efficient operation during a crisis, while
applying motivation strategies and strategies for pro-
moting mental and physical health.

Having learned from this experience, once the pan-
demic is finally over, we should be able to conclude
that the laboratories have become stronger than ever
before, both organizationally and professionally, and
ready for numerous challenges that lie ahead.
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