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Na zavrsnici prve Cetvrtine 21. veka, uobic¢ajena su preispitivanja o nau¢nim i stru¢nim dostignu¢ima
kaoiizazovima u oCuvanju i unapredenju zdravlja stanovnika, odnosno leCenju i rehabilitaciji pacijenata.
Preispitivanja su neophodna, iako teska, a kada se rade na pravi nacin, uvek donose neophodnu
snagu i kvalitet u promisljanjima o inovacijama. Period za nama odlikuju posledice finansijskih i
javnozdravstvenih katastrofa, pojave novih oboljenja, ratovi u okruzenju, migracije, drustvena previranja
i preispitivanje vrednosnih sistema, visestruka kriza zdravstvenih radnika, informatizacija i digitalizacija
drustva, i porast troskova zZivota, kao i troSkova za ocuvanje zdravlja i okruzenja. Period koji je pred
nama, od nas, kao naucnih i stru¢nih ljudi, zahteva ponasanje i osec¢anja koja odlikuju znanje, vestine,
mudrost i umetnost da se odrZe zdravstvena dostignuca, javna dobra i pravi¢no unaprede uslovi zivota
i rada za sve ljude, bez izuzetka. Autori ¢lanaka u ovoj svesci, u svojim nauc¢no-stru¢nim promisljanjima,
bave se i dostignu¢ima i izazovima profesionalaca, ¢cime se sveska preporucuje kao zanimljiv izvor za
inoviranje znanja u medicini i zdravstvenoj zastiti.

Autorka pisma uredniku, dr Mirjana Andeli¢, objasnjava domete inovativne primene plazme bogate
trombocitima u stanjima u ginekologiji, naglasavajuc¢i neophodnost rigoroznih istraZivanja efikasnosti
primene kod brojnih intrauterinih i intraovarijalnih stanja.

U nasem fokusu je nau¢ni rad tro¢lanog tima, dr Bosiljke Bikanovi¢, dr Janka Jankovica, i dr Milene
Cavi¢, kojim se otvara tema o smislenosti populacionog skrininga genoma kao opcije za rano otkrivanje
rizika od onkoloskih bolesti. Opisujuci termin precizno javno zdravlje, autori objasnjavaju da korist od
pravilne upotrebe vestacke inteligencije i profilisanja genoma postoji ukoliko se istovremeno radi na
eliminacijirizika za nastanak maligniteta, te ¢uvaju, odrzavajuiizgraduju zdrava zivotna i radna okruzenja.

Na analiticki nacin, tim stru¢njaka predvoden dr Ljubicom Dimitrijevi¢ kao prvim autorom
originalnog rada, predstavlja klini¢cku sliku i ishode le¢enja kod teskih stanja sa intracerebralnim
krvarenjem i konstruktivno objasnjava uspesnost primene razlicitih vrsta antikoagulanasa, na osnovu
rezultata kohortne studije sprovedene 2024. godine u Specijalnoj bolnici za cerebrovaskularne bolesti
,Sveti Sava”.

U svom originalnom radu, Franciska da Karidade Felis Citanga, Selina Malakias kriticki predstavlja
upravljanje ljudskim resursima u namibskoj pokrajinskoj bolnici "N'Gola Kimbanda", u Angoli, ukazujuci
da nedostatak stru¢njaka, losa raspodela funkcija, neadekvatni uslovi rada, te ograni¢enja u znanjima i
vestinama, predstavljaju glavne prepreke da zdravstvene strategije uspeSno odgovore na zdravstvene
potrebe stanovnistva.
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EDITORIAL

As we reach the end of the first quarter of the 21st century, it is natural to reevaluate scientific and
professional achievements as well as the challenges in maintaining and improving the health of the
population, including the treatment and rehabilitation of patients. Although difficult, retrospection is
necessary, and when done properly, it always brings the necessary strength and quality to considerations
regarding innovations. The period behind us was characterized by the consequences of financial and
public health disasters, the emergence of new diseases, warfare in our part of the world, migration,
social turmoil and re-examination of value systems, a multiple crisis of health workers, computerization
and digitalization of society, and an increase in the cost of living, as well as the costs of protecting health
and the environment. The period ahead requires from us, as scientists and professionals, behavior and
feelings founded in our knowledge, skills, wisdom, and the art of maintaining health achievements
and public goods and fairly improving living and working conditions for all people, without exception.
In their scientific and professional reflections, the authors of the articles in this issue deal with the
achievements and challenges of professionals, which is why we recommend this issue as an interesting
source that offers new insights into innovations in medicine and health care.

The author of the letter to the editor, Dr. Mirjana Andeli¢, explains the scope of the innovative
application of platelet-rich plasma in different conditions in gynecology, emphasizing the necessity of
rigorous research into the effectiveness of the application of this method in numerous intrauterine and
intraovarian conditions.

Our focus is on the research article of a three-member team, Dr. Bosiljka Bikanovi¢, Dr. Janko
Jankovi¢, and Dr. Milena Cavi¢, which delves into the topic of the meaningfulness of population genome
screening as an option for early detection of the risk of oncological diseases. Describing the term precise
public health, the authors explain that the proper use of artificial intelligence and genome profiling is
beneficial provided that, at the same time, efforts are made to eliminate the risk of malignancy and
preserve, maintain and build healthy living and working environments.

In an analytical manner, the team of experts led by Dr. Ljubica Dimitrijevi¢ as the first author of
the original paper, describes the clinical presentation and treatment outcomes in severe conditions
with intracerebral bleeding and constructively explains the success of the application of different types
of anticoagulants, based on the results of a cohort study conducted in 2024 at the Sveti Sava Special
Hospital for Cerebrovascular Diseases.

In her original article, Francisca da Caridade Felix Chitanga, Celina Malaquias critically presents the
management of human resources in the Namibe Provincial Hospital “N'Gola Kimbanda”, indicating that
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Dr Vesna DPordevic i saradnici, u svom originalnom radu opisuju primenu ¢etiri nova prognosticka
sistema bodovanja (,skoring” sistema) primarne mijelofibroze u ispitivanju korelacije citogenetike i
stepena fibroze kostane srzi, i daju procenu znacaja klinickog pracenja stepena rizika hromozomskih
aberacija i stepena fibroze kostane srzi kod pacijenata sa primarnom mijelofibrozom.

U svom originalnom radu, kroz prikaz serije slu¢ajeva lekara sa Zapadnog Balkana, SaraTintor analizira
razloge njihovog iseljavanja iz mati¢ne zemlje, nemacki pravni sistem, uspostavljanje profesionalnog
statusa i profesionalni napredak u Nemackoj, kao i opste zadovoljstvo lekara.

Preglednirad dr Predraga Burdevi¢a i dr Danijele Jovanovic detaljno prikazuje klini¢cku manifestaciju
veoma retke i agresivne forme plazmocitnih diskrazija. Opisujudii najnovije terapijske modalitete, autori
ukazujudi na potrebu nastavka ulaganja u istrazivanja i inoviranje pristupa lecenja koji bi dali bolje
ishode.

Zoonoze spadaju u naj¢es¢e novootkrivene bolesti. Dr Dolika D. Vasovi¢, i saradnici opisuju redak
slu¢aj zoonoze - dirofilariozu donjeg o¢nog kapka. lako pravovremena hirurska intervencija cesto dovodi
do potpunog izlecenja, komplikacije mogu da nastanu zbog neadekvatne dijagnostike i leCenja. Autori
dodatno isti¢u da je dirofilarioza endemska bolest u Srbiji, mada se ¢esto povezuje sa putovanjima u
zemlje Mediterana.

Prikaz slucaja, dr Miljane Vrhovac i koautora, postupno opisuje leCenje KOVID-19 primenom leka
casirivimab/indevimab kod pacijenta sa povredom vratnog dela kicme, ¢cime se dopunjuju nedostajuca
znanja i pruzaju odgovari na dileme sa kojima se suocavao stru¢ni kadar u prethodnom periodu.

Kroz prikaz sluc¢aja periferne paralize facijalnog nerva, kao retke manifestacije neuroendokrinog
tumora srednjeg uva, dr Ana Miljkovi¢ pruza sjajan primer neophodnosti integrisane zdravstvene zastite
u funkciji multidisciplinarnog upravljanja, kako bi se poboljsali ishodi i minimizirali rizici od recidiva.
Ovakav pristup pocinje ranim prepoznavanjem simptoma maligniteta na primarnom nivou zdravstvene
zastite, a na bolnickom nivou ukljucuje naprednu dijagnostiku i snimanja, histopatoloske potvrde, i
potom hirurske intervencije i pomocne terapije.

Raznovrsnost opisanih studija pokazuje bogatstvo mislii delanja u nasem profesionalnom okruzenju
i inspiriSe nas da doprinesemo zdravijoj sadasnjosti i buducnosti. 1z tog razloga, svesku zaokruzujemo
novim pozivom za radove, koji objavljujemo u celini.

S postovanjem,

Prof. Dr Milena Santri¢ Milicevi¢
Glavni i odgovorni urednik
Srpski medicinski casopis Lekarske komore
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workforce shortages, inefficient role distribution, inadequate working conditions, and skill gaps are the
main obstacles to health strategies successfully responding to the health needs of the population.

In their original article, Dr. Vesna Dordevic¢ et al. describe the application of four new prognostic
scoring systems of primary myelofibrosis in examining the correlation between cytogenetics and the
degree of bone marrow fibrosis, and provide an assessment of the importance of clinical monitoring of
the degree of risk of chromosomal aberrations and the degree of bone marrow fibrosis, in patients with
primary myelofibrosis.

In her original article, by presenting a series of cases of doctors from the Western Balkans, Sara Tintor
analyzes the physicians’ motivation for emigration from their home countries, their professional status
establishment and development in Germany, the German legal system, and overall satisfaction of the
physicians.

The review paper by Dr. Predrag Purdevi¢ and Dr. Danijela Jovanovi¢ presents in detail the clinical
manifestation of a very rare and aggressive form of plasmacytic dyscrasia. Describing the latest
therapeutic modalities, the authors highlight the need to continue investing in research and innovating
treatment approaches that would yield better outcomes.

Zoonoses are among the most common newly discovered diseases. Dr. Dolika D. Vasovic¢ et al.
describe a rare case of zoonosis - dirofilariasis of the lower eyelid. Although timely surgical intervention
often leads to complete resolution of the condition, complications can arise due to inadequate diagnosis
and treatment. The authors additionally point out that dirofilariasis is an endemic disease in Serbia,
although it is often associated with trips to Mediterranean countries.

The case report, by Dr. Miljana Vrhovac et al., provides a step-by-step description of the treatment
of COVID-19 with the drug casirivimab/indevimab in a patient with an injury to the cervical spine,
thus providing the missing insights and answers to the dilemmas faced by health professionals in the
previous period.

By presenting a case of peripheral facial nerve paralysis, as a rare manifestation of a neuroendocrine
tumor of the middle ear, Dr. Ana Miljkovi¢ provides an excellent example of the need for integrated
health care and multidisciplinary management, in order to improve outcomes and minimize the risks of
disease recurrence. This approach begins with the early recognition of symptoms of malignancy at the
primary level of health care, and continues at the hospital level encompassing advanced diagnostics
and imaging, as well as histopathological confirmation, followed by surgical interventions and adjuvant
therapies.

The diversity of the studies described demonstrates the richness of thought and activity in our
professional environment and inspires us to contribute to a healthier present and a healthier future.
This is why we end our issue with a new call for papers, which we are publishing in its entirety.

Sincerely,
Prof. Milena Santri¢ Mili¢evi¢, PhD

Editor-in-Chief
Serbian Journal of the Medical Chamber

SERBIAN JOURNAL OF THE MepicAL CHamser | Volume 6/No. 1 | March 2025 9



PISMO UREDNIKU LETTERS TO THE EDITOR
Mirjana Andeli¢

NOVE PRIMENE PLAZME BOGATE TROMBOCITIMA U GINEKOLOGUI

NEW APPLICATIONS OF PLATELET-RICH PLASMA IN GYNECOLOGY 13

FOKUSU IN THE SPOTLIGHT

Bosiljka Bikanovi¢, Janko Jankovi¢, Milena Cavi¢

PRECIZNO JAVNO ZDRAVLJE: DA LI JE POPULACIONI SKRINING GENOMA SMISLENA OPCIJA ZA RANO
OTKRIVANJE RIZIKA OD ONKOLOSKIH BOLESTI? RAZMATRANJA 1Z SRBIJE

PRECISION PUBLIC HEALTH PERSPECTIVE: IS GENOMIC POPULATION SCREENING A VIABLE OPTION FOR THE
EARLY DETECTION OF RISKS FOR ONCOLOGICAL DISEASES? REFLECTIONS FROM SERBIA 16

ORIGINALNI RADOVI ORIGINAL ARTICLES

Ljubica Dimitrijevi¢, Dejan Munjiza, Nikola Mitovi¢, Marija S. Stankovi¢, Biliana Georgievski-Brki¢, Marjana Vukicevi¢
INTRACEREBRALNO KRVARENJE | PRIMENA RAZLICITIH VRSTA ANTIKOAGULANASA - KLINICKA
PREZENTACIJA | ISHODI LECENJA

INTRACEREBRAL HEMORRHAGE AND THE USE OF VARIOUS TYPES OF ANTICOAGULANTS — CLINICAL
PRESENTATION AND TREATMENT OUTCOMES 28

Fransiska da Karidadi Felis Citanga, Selina Malakijes

UPRAVLJANJE LJUDSKIM RESURSIMA U NAMIBSKOJ POKRAJINSKOJ

BOLNICI,N'GOLA KIMBANDA", ANGOLA

HUMAN RESOURCE MANAGEMENT AT NAMIBE PROVINCIAL HOSPITAL

- N'GOLA KIMBANDA, ANGOLA 35

Vesna Pordevi¢, Maja Perunici¢-Jovanovié, Dijana Sefer, Sandra BiZi¢-Radulovic,

Ivan Soldatovi¢, Milena Todorovic Balint

KORELACIJA CITOGENETIKE | STEPENA FIBROZE KOSTNE SRZI U PRIMARNOJ MIJELOFIBROZI
CORRELATION OF CYTOGENETICS AND GRADE OF BONE MARROW

FIBROSIS IN PRIMARY MYELOFIBROSIS 52

Sara Tintor

DA LI DA OSTANEM ILI DA ODEM? PERCEPCIJA SRPSKIH MEDICINSKIH RADNIKA,

ISELJENIKA U NEMACKOJ

SHOULD I STAY OR SHOULD I GO? PERCEPTIONS OF SERBIAN

EMIGRANT MEDICAL WORKERS IN GERMANY 64

10  Mart 2025. | Volumen 6 /Broj 1 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



CONTENTS

PREGLEDNI RADOVI REVIEW ARTICLES

Predrag Burdevi¢, Danijela Jovanovic¢
PLAZMOCITNA LEUKEMIJA
PLASMA CELL LEUKEMIA 79

PRIKAZI SLUCAJEVA CASE REPORTS

Dolika D. Vasovi¢, Dejan M. Rasi¢, Ivan Marjanovié, Tanja Kalezi¢, Margita Lucic¢

DIROFILARIOZA DONJEG OCNOG KAPKA: REDAK SLUCAJ OCNE PARAZITSKE INFEKCIJE

SA MOGUCOM ENDEMSKOM EKSPOZICIJOM

LOWER EYELID DIROFILARIOSIS: A RARE CASE OF OCULAR PARASITIC INFECTION

WITH POSSIBLE ENDEMIC EXPOSURE 87

Miljana Vrhovac, Tijana Stanisi¢, Milan Mirkovic, Jelena Veli¢kovi¢, Sead Dalifi, Danilo Jeremic,

Filip Pilipovi¢, Tatjiana Adzi¢-Vukicevic1

LECENJE COVID-19 PRIMENOM LEKA CASIRIVIMAB/INDEVIMAB KOD PACIJENTA

SA POVREDOM VRATNOG DELA KICME: PRIKAZ SLUCAJA

TREATMENT OF COVID-19 WITH CASIRIVIMAB/INDEVIMAB IN A PATIENT

WITH CERVICAL SPINE INJURY: A CASE REPORT 95

Ana Miljkovi¢

PERIFERNA PARALIZA FACIJALNOG NERVA KAO MANIFESTACIJA

NEUROENDOKRINOG TUMORA SREDNJEG UVA - PRIKAZ SLUCAJA

PERIPHERAL PARALYSIS OF THE FACIAL NERVE AS A MANIFESTATION

OF NEUROENDOCRINE TUMOR OF THE MIDDLE EAR — CASE REPORT 104

UPUTSTVO AUTORIMA INSTRUCTIONS FOR AUTHORS

SERBIAN JOURNAL OF THE MeDICAL CHamBER | Volume 6 /No. 1 | March 2025 11



12 Mart 2025. | Volumen 6 /Broj 1 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



NOVE PRIMENE PLAZME BOGATE TROMBOCITIMA U GINEKOLOGUJI

LETTERS TO THE EDITOR

NEW APPLICATIONS OF PLATELET-RICH PLASMA IN GYNECOLOGY

Mirjana Andeli¢’

' Poliklinika Andeli¢ i saradnici, Novi Sad, Srbija

Postovano urednistvo,

Obracam Vam se sa ciljem da skrenem paznju na
nove primene plazme obogaéene trombocitima (engl.
platelet-rich plasma - PRP) u ginekologiji - intrauterinu
primenu i intraovarijalne injekcije.

Upotreba PRP-a privukla je znacajnu paznju u
poslednjoj deceniji zahvaljujuci sposobnosti da pro-
movise regeneraciju tkiva putem diferencijacije celija
i stimulacije trofi¢kih aktivnosti. Plazma bogata trom-
bocitima se Siroko koristi za promociju zarastanja i re-
generacije u razli¢itim oblastima medicine, kao $to su
ortopedija, stomatologija, dermatologija, plasti¢na hi-
rurgija, nega pacijenata sa komplikacijama dijabetesa,
te tokom kardiohirurskih operacija i carskog reza [1]. U
oblasti ginekologije, PRP se koristi u tretmanu simpto-
ma stres urinarne inkontinencije i genitalne rejuvena-
cije [2]. Posebno su zanimljive novije metode primene
PRP-a u ginekologiji, kao $to su intrauterina primena i
intraovarijalne injekcije PRP-a [3].

Intrauterina primena PRP-a srece se kod stanja
kao sto su Asermanov sindrom, gde dolazi do oStecenja
bazalnog sloja endometrijuma i formiranja intrauteri-
nih adhezija, zatim kod hroni¢nog endometritisa, kao i
kod pacijentkinja u procesu vantelesne oplodnje sa ne-
receptivnim endometrijumom. Aghajanova i saradnici
u radu Autologous Platelet-Rich Plasma Treatment for
Moderate-Severe Asherman Syndrome: The First Experien-
ce prvi su pokazali primenu intrauterinih PRP infuzija
kod ljudi. Studija je ukljucivala grupu od 15 pacijentki-
nja koje su primile autologni PRP sa ASermanovim sin-
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Dear Editorial Board,

I am reaching out to draw attention to new applica-
tions of platelet-rich plasma (PRP) in gynecology, par-
ticularly its intrauterine application and intraovarian
injections.

The use of PRP has gained significant attention
over the past decade due to its ability to promote
tissue regeneration by facilitating cell differentiation
and stimulating trophic activity. Platelet-rich plasma
is widely used to enhance healing and regeneration
in various medical fields, such as orthopedics, dentist-
ry, dermatology, plastic surgery, the care of patients
with diabetes-related complications, cardiac surgery
and cesarean sections [1]. In gynecology, PRP has
been applied in the treatment of stress urinary in-
continence and genital rejuvenation [2]. Particularly
intriguing are the emerging PRP applications in gy-
necology, such as intrauterine administration and in-
traovarian injections [3].

Intrauterine PRP application has been used for
conditions such as Asherman’s syndrome, which in-
volves damage to the basal endometrial layer and
the formation of intrauterine adhesions, as well as
for chronic endometritis and patients undergoing in
vitro fertilization (IVF) with a non-receptive endome-
trium. Aghajanova et al., in their study *Autologous
Platelet-Rich Plasma Treatment for Moderate-Severe
Asherman’s Syndrome: The First Experience*, were the
first to report intrauterine PRP infusion in humans. The
study included 15 patients with Asherman’s syndrome
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dromom putem Wallace IUl katetera neposredno nakon
adheziolize, i 15 pacijentkinja u kontrolnoj grupi. Nije
zabelezena statisticki znacajna razlika medu grupama
kada je u pitanju uspeh u zacecu, usled nedovoljno ve-
likog uzorka, ali je uspesno ukazano na sigurnost i pris-
tupacnost intrauterine primene PRP-a [3]. Liu i saradnici
sproveli su meta-analizu koja sugeriSe da intrauterina
aplikacija autologne plazme bogate trombocitima
(PRP) moze biti efikasan terapijski pristup za tanak en-
dometrijum, jer povecava debljinu endometrijuma kod
pacijentkinja sa tankim endometrijumom, i poboljsava
ishod trudnoce, uz odsustvo nezeljenih efekata [4].

Intraovarijalne PRP injekcije primenjuju se kod
preuranjene ovarijalne insuficijencije (POIl) i u me-
nopauzi, sa ciljem spreavanja ovarijalne atrezije i
podsticanja rasta primordijalnih i preantralnih foliku-
la. Cakiroglu i saradnici regrutovali su 311 Zena sa POI
za primenu intraovarijalnih autolognih PRP injekcija.
Nakon 3Sest nedelja, spontana trudnoca razvila se kod
23 pacijentkinje (7,4%), dok je kod preostale 201 Zene,
70% razvilo barem jedan antralni folikul nakon tretma-
na PRP-om [5]. Eliasova meta-analiza je pokazala da je
na osnovu analize najsireg nau¢nog pregleda do sada,
koji se uglavnom sastoji od opservacionih studija, PRP
tretman jajnika doveo do statisti¢ki znacajnog pobolj-
$anja glavnih parametara plodnosti kod Zzena sa sma-
njenom ovarijalnom rezervom kao $to su broj antralnih
folikula, AMH (Antimilerov hormon), FSH (folikulosti-
muliraju¢i hormon), i LH (luteiniziraju¢i hormon) [6].

Upotreba PRP-a na ovarijumima i endometrijumu
pokazala je obecavajuce rezultate kod pacijentkinja sa
niskom ovarijalnom rezervom ili nereceptivnim endo-
metrijumom, kao i kod postojecih indikacija u ginekolo-
giji u sferi zarastanja rana, lihen sklerozusa, vulvodinije, i
stres inkontinencije urina. Kod primene PRP-3, ipak, po-
stoje brojni izazovi u standardizaciji metode, usled in-
dividualnih razlika u broju trombocita i sadrzaju faktora
rasta kod pacijenata, zatim varijabilnost indikacija, te ve-
liki broj razlicitih protokola za pripremu PRP-a. Vazno je
napomenuti da postoje pacijenti koji nisu kandidati za
ovu metodu - pacijenti sa malignim bolestima, akutnim
infekcijama, zatim sa poremecajima koagulacije i auto-
imunim bolestima. Smatram da ove metode zasluzuju
mnogo vise paznje u nasoj zemlji, ali i da je potrebno
dalje potvrdivanje efikasnosti kroz dodatna velika, mul-
ticentri¢na rigorozno izvedena istrazivanja, uz pracenje
tokom duzeg vremenskog perioda.

Srdacan pozdrav,
Mr sci dr Mirjana Andeli¢,
specijalista ginekologije i akuserstva, supspecijalista fer-
tiliteta i steriliteta

Sukob interesa: Nije prijavljen.

NEW APPLICATIONS OF PLATELET-RICH PLASMA IN GYNECOLOGY

who received autologous PRP via a Wallace IUl catheter
immediately upon adhesiolysis, along with a control
group of 15 patients. While no statistically significant
difference in conception success was observed due
to the small sample size, the study effectively demon-
strated the safety and feasibility of intrauterine PRP
administration [3]. Liu et al. conducted a meta-analysis
suggesting that intrauterine application of autologous
PRP may be an effective therapeutic approach for thin
endometrium, as it increases endometrial thickness in
affected patients, improves pregnancy outcomes, and
is free of adverse effects [4].

Intraovarian PRP injections are used for pre-
mature ovarian insufficiency (POI) and menopause,
aiming to prevent ovarian atresia and stimulate the
growth of primordial and preantral follicles. Cakiroglu
etal. recruited 311 women with POI for intraovarian au-
tologous PRP injections. After six weeks, spontaneous
pregnancy occurred in 23 patients (7.4%), while among
the remaining 201 women, 70% developed at least one
antral follicle following PRP treatment [5]. Elias’s me-
ta-analysis, which represents the most extensive scien-
tific review to date (primarily based on observational
studies), demonstrated that ovarian PRP treatment led
to a statistically significant improvement in key fertili-
ty parameters among women with diminished ovarian
reserve, including antral follicle count, anti-Millerian
hormone (AMH), follicle-stimulating hormone (FSH),
and luteinizing hormone (LH) levels [6].

Although PRP application to the ovaries and endo-
metrium has shown promising results in patients with
low ovarian reserve or a non-receptive endometrium,
as well as in established gynecological indications such
as wound healing, lichen sclerosus, vulvodynia, and
stress urinary incontinence, several challenges remain
in standardizing the method. These include individual
variations in platelet counts and growth factor content,
variability in indications, and a large number of differ-
ent PRP preparation protocols. It is also important to
note that certain patients are not suitable candidates
for this method, including those with malignant dis-
eases, acute infections, coagulation disorders, and au-
toimmune diseases. | believe these methods warrant
greater attention in our country and require further
validation through large, multicenter studies conduct-
ed with rigor and long-term follow-up to confirm their
efficacy.

Best regards,
Mr. Sci. Dr. Mirjana Andeli¢,
Specialist in Gynecology and Obstetrics, Subspecialist in
Fertility and Sterility
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PRECIZNO JAVNO ZDRAVLJE: DA LI JE POPULACIONI SKRINING
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OD ONKOLOSKIH BOLESTI? RAZMATRANJA 1Z SRBIJE

IN THE SPOTLIGHT

PRECISION PUBLIC HEALTH PERSPECTIVE: IS GENOMIC POPULATION
SCREENING A VIABLE OPTION FOR THE EARLY DETECTION OF RISKS
FOR ONCOLOGICAL DISEASES? REFLECTIONS FROM SERBIA
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SAZETAK

Ovaj rad ima za cilj da objasni termin precizno javno zdravlje i njegovu primenu u
ranom otkrivanju onkolo3kih bolesti i genomskih rizika za ove bolesti. Ukratko
se razmatra upotreba vestacke inteligencije i profilisanje genoma, ukljuujuci i
uvide u trenutno stanje inovativnih pristupa u Republici Srbiji. Potrebno je stvo-
riti okruZenje za skladistenje velikih genetickih i zdravstvenih skupova podataka
koje je zaSticeno i interoperabilno, u skladu sa principima nesmetanog prona-
laZenja, pristupacnosti, interoperabilnosti i ponovne upotrebe (engl. findability,
accessibility, interoperability, and reusability - FAIR). Sira upotreba genomike u
ranom otkrivanju rizika od onkoloskih bolesti mora da ispuni dobro utvrdene kri-
terijume za populacioni skrining, Sto trenutno nije slucaj. Faktori rizika koji mogu
da izazovu ispoljavanje gena dovodeci do onkoloskih bolesti su dobro poznati,
a to su: nezdravo okruZenje ukljucujuci zagadenje vazduha, pusenje i izloZenost
duvanskom dimu, stres, neuravnotezena ishrana i drugi tetni faktori. Stoga bi
nadleZne zdravstvene institucije i donosioci odluka u oblasti zdravstvene politike
trebalo da se fokusiraju na izgradnju zdravog okruZenja isto koliko i na rad na
tehnickoj i tehnoloskoj zdravstvenoj informacionoj infrastrukturi neophodnoj za
dalji razvoj genomike i preciznog javnog zdravlja.

Kljucne redi: precizno javno zdravlje, genomika, veStacka inteligencija,
onkoloske bolesti, skrining, zdravstvena politika
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ABSTRACT

This paper aims to discuss the term precision public health and its application in
the early detection of oncological diseases and genomic risks for these diseas-
es. The use of artificial intelligence and genomic profiling are briefly elaborated
on, including reflections on the current status of innovative approaches in the
Republic of Serbia. An environment for big genetic and health data sets storage
that is protected and interoperable needs to be created, in keeping with the find-
ability, accessibility, interoperability, and reusability (FAIR) principles. Wider use
of genomics in the early detection of risks for oncological diseases must meet
the well-established criteria for population screening, which is currently not the
case. The risk factors that can trigger the penetrance of genes, thus leading to
oncological disease, are also well known, and are as follows: unhealthy environ-
ments including air pollution, smoking and exposure to second-hand smoke,
stress, unbalanced diet, and other harmful factors. Therefore, health governance
bodies and health policy decision-makers should focus on building a healthy
environment as much as on working on the technical and technological health
information infrastructure necessary for further development of genomics and
precision public health.

Keywords: precision public health, genomics, artificial intelligence, oncological
diseases, screening, health policy
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MALIGNA OBOLJENJA U SRBUJI

Maligna oboljenja predstavljaju znacdajan javnozdrav-
stveni problem u Republici Srbiji. Starosno standardi-
zovana stopa incidencije (engl. age-standardized inci-
dence rate - ASIR) iznosi 250,4 na 100.000 stanovnika
[1], dok je stopa mortaliteta za sve tipove karcinoma u
2022. godini iznosila 128,4 na 100.000 stanovnika, $to
Srbiju svrstava na ¢etvrto mesto u Evropi [2]. Nekoliko
faktora rizika doprinosi ovoj nepovoljnoj statistici, kao
$to su: visoka prevalencija pusenja medu odraslima
(36,6%) [3], visok stepen zagadenosti vazduha tokom
cele godine (prosec¢na godisnja koncentracija PM2,5 od
19,4 mg/m?, u poredenju sa 14 mg/m?> u evropskom re-
gionu) [4], ishrana u kojoj su bogato zastupljene masti
i preradevine a koja je siromasna u vlaknima, ali i stare-
nje stanovnistva (2022. godine udeo osoba starosti 65
i vise godina bio je 22,0%) [6], u kombinaciji sa niskom
stopom ukupnog fertiliteta (1,63 u 2022. godini) [7].

Visoke incidencije malignih bolesti i mortaliteta uz-
rokovanog ovim bolestima su uocene jos$ pre 20 godi-
na, a nacionalni kreatori politike najavljivali su programe
prevencije i ranog otkrivanja karcinoma kao strategiju
koja je trebalo da poboljsa duzinu i kvalitet Zivota. Shod-
no tome, 2012. godine pokrenuti su programi skrininga
populacije za tri vrste karcinoma: rak dojke (mamografi-
ja pracena biopsijom), karcinom grli¢a materice (Papa
test prac¢en biopsijom), i kolorektalni test (test fekalne
okultne krvi — engl. fecal occult blood test - FOBT, pracen
kolonoskopijom i biopsijom) [8-10]. lako je Nacionalna
kancelarija za skrining raka, osnovana da koordinise
proaktivni pristup u pozivanju zdravog stanovnistva
(preciznije, stanovnistva za koje se pretpostavlja da je
zdravo) da se podvrgne skriningu, stope odgovora su
ostale na skromnom nivou, daleko ispod Zeljenih cilje-
va. Uprkos svim naporima i sprovodenju javnozdravst-
venih kampanja kako bi se podigla svest o znacaju ra-
nog otkrivanja karcinoma, prema Serbia: Health System
Review 2019, stope odgovora su bile 11,4%, 15,8% i
5,0% ciljne populacije, za rak dojke, grli¢a materice i kol-
orektalnog kancera, $to je daleko ispod stope odgovora
u drugim evropskim zemljama [11-13].

Kao stru¢njaci za javno zdravlje koji sagledavaju
sveobuhvatnu i Siroku drustvenu perspektivu, mora-
mo da razmotrimo da li se inovativni pristupi dostupni
u 21. veku mogu smisleno primeniti u ranom otkrivanju
onkoloskih bolesti i proceni rizika kod pretpostavljeno
zdrave populacije. Stavise, trebalo bi da ispitamo da li ovi
pristupi u zdravstvenom domenu mogu da smanje stope
mortaliteta i poboljsaju prezivljavanje i kvalitet Zivota.

INOVATIVNI PRISTUPI

Zivimo u eri ¢etvrte industrijske revolucije, a dostupnost
inovativnih tehnologija, vestacke inteligencije (engl.

MALIGNANT DISEASES IN SERBIA

Malignant diseases are a significant public health pro-
blem in the Republic of Serbia. The age-standardized
incidence rate (ASIR) is 250.4 per 100,000 population
[1], while the mortality rate for all cancer types, in 2022,
was 128.4 per 100,000 population, which puts Serbia
in fourth place in Europe [2]. Several risk factors con-
tribute to these unfavorable statistics, such as a high
prevalence of smoking among adults (36.6%) [3], high
levels of air pollution during the entire year (an annual
average PM2.5 concentration of 19.4 ug/m? as compa-
red to 14 ug/m3 in the European Region) [4], a national
diet rich in fat and processed foods and depleted in fi-
ber [5], but also an aging population (in 2022, the share
of persons aged 65 and over was 22.0%) [6], in combi-
nation with a low total fertility rate (1.63 in 2022) [7].

The threat of a high incidence of malignant dis-
eases and mortality caused by these diseases was ob-
served as early as 20 years ago, and national policy-
makers announced programs for the prevention and
early detection of cancers as the strategy which was
supposed to improve the length and quality of life.
Consequently, population screening programs were
launched for three types of cancers in 2012: breast can-
cer (mammography followed by biopsy), cervical can-
cer (Papa test followed by biopsy), and colorectal test
(fecal occult blood test - FOBT, followed by colonos-
copy and biopsy) [8-10]. Although the National Cancer
Screening Office was established to coordinate a pro-
active approach in inviting the population believed to
be healthy (ostensibly healthy) to undergo screening,
the response rates remained modest, far below the de-
sired goals. Despite all efforts and the implementation
of public health campaigns to raise awareness of the
importance of early detection of cancers, according to
Serbia: Health System Review 2019, the response rates
were 11.4%, 15.8%, and 5.0% of the target population,
for breast, cervical and colorectal cancer, respectively,
which was far below the reported response rates for
other European countries [11-13].

As public health professionals with a comprehen-
sive societal perspective, we must consider whether
the innovative approaches available in the 21 centu-
ry can meaningfully be used in the early detection of
oncological diseases and the assessment of risks with-
in ostensibly healthy populations. Furthermore, we
should examine whether these approaches can reduce
mortality rates and enhance survival and health-relat-
ed quality of life.

INNOVATIVE APPROACHES

We are living in the era of the fourth industrial revo-
lution, and the availability of innovative technologies,
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artificial intelligence — Al) i profilisanja genoma imaju re-
volucionaran uticaj na sve aspekte zdravstvene zastite.
Stoga se postavlja validno i opravdano pitanje: da li ovi
inovativni pristupi mogu da unaprede rano otkrivanje
i leCenje onkolo3kih bolesti? Dok aspekt onkoloskih
bolesti u vezi sa inovativnim dijagnostickim metoda-
ma i terapijama ostavljamo na razmatranje klini¢arima,
patolozima i specijalistima molekularne biologije, mi
mozemo da razmotrimo prvi deo, odnosno rano otkri-
vanje onkoloskih bolesti. U toku su inicijative i projekti
programiranja Al modela koji ¢e se koristiti u radiologiji
zavalidno otkrivanje sumnjivih promena, posebno kod
Citanje izvestaja sa mamografije [14-17]. Nekoliko stu-
dija je dokazalo da koris¢enje vestacke inteligencije u
prvom ¢itanju radioloskih izvestaja moze biti efikasno
i isplativo. MoZe da prevazide vaznu barijeru, kao sto je
nedostatak visoko kvalifikovanih radiologa, sto je po-
znato kao jedno od najvaznijih uskih grla u zdravstve-
nim sistemima Sirom sveta. Ovo je posebno slucaj u ze-
mljama u razvoju, zbog odliva mozgova i zbog opsezne
obuke koju lekari moraju da produ pre nego 5to posta-
nu specijalisti [18]. Medutim, iako se u retrospektivnim
evaluacijama pokazalo da Al obec¢ava u domenu skri-
ninga putem mamografije, malo je prospektivnih stu-
dija na ovu temu, zbog Cega je obim primene vestacke
inteligencije jo$ uvek ogranicen [19]. O¢ekuje se da bi
u budu¢nosti vestacka inteligencija mogla da doprine-
se ranom otkrivanju klinicki relevantnih karcinoma i da
na taj nacin smanji obim posla u ¢itanju snimaka, a bez
povecanja broja laznih pozitivnih rezultata [20].

Osim vestacke inteligencije, drugi inovativni pris-
tup koji bismo zZeleli da razmotrimo jeste upotreba
genomike. Zahvaljuju¢i naprednim tehnikama za
profilisanje genoma, kao Sto je sekvenciranje sledece
generacije (engl. next generation sequencing - NGS), an-
alize genoma obolelih tkiva su danas skoro neizbezni
deo profilisanja tumora, sto omogucava propisivan-
je najefikasnijih personalizovanih terapija koje ciljaju
biomolekule odgovorne za razvoj raka [21]. Medutim,
dostupnost sekvenciranja sledece generacije (NGS)
i inovativnih terapija zavisi od finansijskih sredstava
zdravstvenog sistema, i identifikovani su razliciti mod-
eli za finansiranje ovih pristupa [22,23].

Pomenuti inovativni pristupi nisu nepoznati u Sr-
biji. Na nacionalnom nivou mapirano je trinaest orga-
nizacija opremljenih za NGS. Sve ove organizacije su u
javnom vlasniStvu, a njihovi sistemi sekvenciranja su
razlicitih proizvodaca (/llumina, BGI, Okford Nanopore
Technologies, Thermo Fisher Scientific, PacBio) [24]. Dos-
tupnost inovativnih terapija se takode povecava. Pre-
ma poslednjim podacima, Fond za zdravstveno osigu-
ranje Republike Srbije finansira 17 inovativnih terapija
za onkoloske bolesti, a ukupni izdaci za njih su u 2024.

OF RISKS FOR ONCOLOGICAL DISEASES? REFLECTIONS FROM SERBIA

artificial intelligence (Al), and genome profiling are ma-
king a revolutionary difference in all aspects of health
care. Therefore, there is a valid and justified question:
can these innovative approaches improve the early de-
tection and treatment of oncological diseases? While
we leave the aspect of oncological diseases related to
innovative diagnostic methods and therapies to the
consideration of clinicians, pathologists, and molecular
biology specialists, let us consider the first part, i.e., the
early detection of oncological diseases. There are on-
going efforts and projects related to training Al models
to be used in radiology for the valid detection of sus-
picious changes/lesions, particularly for reading mam-
mography reports [14-17]. Several studies have proven
that using Al in the first reading of radiology reports
can be efficient and cost-effective. It can overcome an
important barrier, such as the lack of highly qualified
radiologists, known as one of the biggest bottlenecks
in the healthcare systems worldwide. This is especia-
lly the case in developing countries, due to brain dra-
in and because of the extensive training that doctors
have to undergo before becoming specialists [18].
However, although Al has shown promise in mammo-
graphy-based screening in retrospective evaluations,
few prospective studies exist, which is why the scope
of its application is still limited [19]. It is expected that in
the future, Al might contribute to the early detection of
clinically relevant cancers thus reducing the screen-re-
ading workload without increasing false positives [20].

Apart from Al, the other innovative approach we
would like to consider is the use of genomics. Thanks
to the advanced techniques for genome profiling, one
of which is known as Next Generation Sequencing
(NGS), genomic analyses of diseased tissues are now-
adays an almost inevitable part of tumor profiling,
which leads to prescribing the most effective person-
alized treatments that target biomolecules responsi-
ble for cancer development [21]. However, the avail-
ability of NGS and innovative therapies depends on
the financial resources of the healthcare system, and
there are different models for securing funding for
these approaches [22,23].

The aforementioned innovative approaches are
not unknown in Serbia. At the national level, thirteen
organizations equipped to perform NGS have been
mapped. Their sequencing systems are from different
manufacturers (lllumina, BGIl, Oxford Nanopore Tech-
nologies, Thermo Fisher Scientific, PacBio). All of these
organizations are publicly owned [24]. The availability
of innovative therapies is also increasing. According to
recent announcements, the National Health Insurance
Fund of the Republic of Serbia is financing 17 innova-
tive therapies for oncological diseases, and the overall
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godini iznosili 18,5 milijardi dinara, 5to je skoro 157 mil-
iona evra [25].

PRECIZNA MEDICINA | PRECIZNO JAVNO
ZDRAVLIJE

U proteklih 20 godina, zbog dostupnosti sekvenciranja
sledece generacije, koje omogucava znatno brze i jefti-
nije analize ljudskog genoma, pojam precizne medicine
(koji se nacelno smatra analognim sa pojmom persona-
lizovane medicine) evoluirao je tako da u donosenje kli-
ni¢kih odluka ukljuci i profilisanje genoma. lako ne po-
stoji univerzalno prihvacena definicija personalizovane
medicine, savetodavna grupa programa Horizont 2020
je definise kao,,medicinski model u kojem se koristi ka-
rakterizacija fenotipova i genotipova pojedinaca (npr.
molekularno profilisanje, medicinsko snimanje, podaci
o zivotnom stilu) u cilju pravovremenog prilagodavanja
terapeutske strategije osobi i/ili utvrdivanja predispo-
zicija za bolest i/ili pravovremene i ciljane prevencije”.
Pristup lecenju raka po ,univerzalnom” principu poste-
peno je zamenjen prilagodavanjem terapije svakom
pojedina¢nom pacijentu, $to je postavilo nove izazove
pred klini¢are i zdravstvene sisteme. Medutim, uspesna
precizna medicina zahteva populacionu perspektivu,
¢ime se utire put ka uspostavljanju koncepta preciznog
javnog zdravlja (engl. precision public health - PPH) [21].
Precizno javno zdravlje moze se definisati kao,sredstvo
za poboljsanje zdravlja stanovnistva primenom novih
tehnologija, posebno genomike i digitalnih tehnologi-
ja, koje bi usmeravale praksu javnog zdravlja generisa-
njem vise individualno prilagodenih oblika delovanja i
politika” [26]. Drugim rec¢ima, PPH se odnosi na obez-
bedivanje ,pravog oblika delovanja, pravoj populaciji,
u pravo vreme” [27], odnosno na koris¢enje najboljih
dostupnih podataka za efikasnije i delotvornije cilja-
no delovanje ka onima kojima je to potrebno [28].
Dva najveca pokretaca u PPH su istrazivanje genoma i
zdravstvene informacione tehnologije koje prikupljaju
podatke u vezi sa zdravljem u masinski ¢itljivom obliku,
zahvaljujudi interoperabilnosti zdravstvenih informaci-
onih sistema. Stru¢njaci za zdravstvene sisteme, profe-
sionalci u oblasti javnog zdravlja i donosioci odluka tre-
ba da razumeju inovativne, digitalne i ,omika” tehnolo-
gije (poslednje se odnosi na sufiks koji se javlja u re¢ima
genomika, epigenomika, proteomika, metabolomika i
metagenomika). Ove tehnologije nisu cilj same po sebi,
vec alati za promovisanje zdravlja i prevenciju bolesti,
ukoliko se primenjuju razumno i odgovorno, odno-
sno ako ih prate odgovarajuce strategije upravljanja
rizicima, kao $to su savetovanje i nadzor. Ipak, da bi se
opravdala njihova upotreba u Sirim razmerama potreb-
no je pozabaviti se i mnogim drugim metodoloskim pi-
tanjima i nedoumicama, $to je posebno relevantno kod

expenditure for them was 18.5 billion dinars in 2024,
which is almost 157 million euros [25].

PRECISION MEDICINE AND PRECISION PUBLIC
HEALTH

In the past 20 years, due to the availability of NGS, whi-
ch enables significantly faster and cheaper analyses of
the human genome, the concept of precision medicine
(generally considered analogous to personalized me-
dicine) evolved to include genetic profiling in clinical
decision-making. Although there is no universally ac-
cepted definition of personalized medicine, the Hori-
zon 2020 Advisory Group defines it as “a medical model
using characterization of individuals’ phenotypes and
genotypes (e.g. molecular profiling, medical imaging,
lifestyle data) for tailoring the right therapeutic stra-
tegy for the right person at the right time, and/or to de-
termine the predisposition to disease and/or to deliver
timely and targeted prevention”. The “one size fits all”
approach to cancer treatment was gradually replaced
by tailoring treatments to each individual, which has
placed new challenges before clinicians and healthcare
systems. However, successful precision medicine requ-
ires a population perspective, paving the way to esta-
blishing the precision public health (PPH) concept [21].
Precision public health can be defined as “a means of
improving population health through the use of new
technologies, particularly genomics and digital, which
would guide public health practice by generating more
individually tailored interventions and policies” [26]. In
other words, PPH is about delivering “the right inter-
vention, at the right time, to the right population” [27],
or using the best available data to more effectively and
efficiently target those in need [28]. The two biggest
drivers in PPH are genomic research and health infor-
mation technologies that collect health-related data in
a machine-readable form, owing to the interoperabili-
ty of health information systems. However, specialists
in health systems, decision-makers, and public health
professionals need to understand innovative, digital,
and “omics” technologies (the latter is the suffix that
applies to genomics, epigenomics, proteomics, meta-
bolomics, and metagenomics). They are not the goal in
themselves, but tools for health promotion and disease
prevention, if applied reasonably and responsibly, i.e.,
if followed by appropriate risk management strategies
such as counseling and surveillance. Still, many met-
hodological considerations and concerns remain to be
addressed in order to justify their use on a large scale,
which is particularly relevant in their use for populati-
on genomic screening to identify risk factors for mali-
gnant diseases [26,29].
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njihove upotrebe u populacionom skriningu genoma
za identifikaciju faktora rizika za maligne bolesti [26,29].

GENOMIKA U SVETU | SRBUJI

Profilisanje genoma pojedinac¢nih pacijenata i opste
populacije danas je predmet istrazivanja koja se spro-
vode Sirom sveta, uglavnom u razvijenim, ali i u zemlja-
ma u razvoju [21,30]. Na primer, kompanija Genomics
England je pokrenula inicijativu pod nazivom ,Projekat
100.000 genoma*“ (engl. 100,000 Genomes Project) sa ci-
liem da se sekvencira 100.000 genoma za oko 85.000
pacijenata registrovanih u njihovoj Nacionalnoj zdrav-
stvenoj sluzbi (engl. National Health Service — NHS), koji
boluju od raka ili retkih bolesti, dok je Evropska unija
pokrenula inicijativu, 1+ milion genoma“ (engl. 7+ Milli-
on Genomes - 1+MG), koja ima za cilj da obezbedi iden-
tifikovanje genomskog profila i pristup pratec¢im klinic-
kim podacima Sirom Evrope [31,32]. Projekat ,Genom
Evrope” (engl. Genome of Europe) ima za cilj da izgradi
evropsku mrezu nacionalnih genomskih referentnih
kohorti za prikupljanje podataka o genetskom sastavu
i zdravih i bolesnih osoba (sekvencirani genomi) [33].
U Srbiji su ulozeni razliciti napori kako bi se po-
tencijal genetickih podataka iskoristio na dobrobit
pacijenata i gradana, ali su oni uglavhom fragmentira-
ni i predstavljaju pojedinacne institucionalne aktivno-
sti [34]. Medutim, od novembra 2023. godine, u cilju
fokusiranijeg delovanja na nacionalnom nivou, Srbija
je postala i deo inicijative/konzorcijuma ,Genom Ev-
rope’, zajedno sa 29 zemalja Evropske unije (EU), i sve-
ga tri zemlje izvan EU (pored Srbije, jos i Turska i Nor-
veska) [33,35]. Ocekuje se da ¢e dobijeni nalazi dovesti
do revolucionarnog uvida u genetsku strukturu, omo-
gucavajuci ,personalizovane zdravstvene tretmane sa
potencijalom da se unapredi prevencija bolesti” [32].
U Srbiji su mapirani kapaciteti za sprovodenje anal-
iza genomaii ¢ini se da nasa zemljaima realan potencijal
i volju da prati svetske trendove u ovoj oblasti [24,35].
Medutim, ostaju odredeni izazovi, koji se, izmedu osta-
log, odnose i na nedostatak kvalifikovanog istrazivack-
og i medicinskog osoblja za analizu i tumacenje rezu-
Itata sekvenciranja. Da bi se resilo ovo pitanje, Minis-
tarstvo prosvete je 2025. godine pokrenulo prvi master
program bioinformatike (Master 4.0 Bioinformatika) za
obuku sledece generacije studenata za bioinformati-
ku, genomiku, molekularnu biologiju, analizu klini¢kih
podataka, farmakogenetiku, primenu vestacke inteli-
gencije u biologiji i medicini, kao i za analizu velikih po-
dataka [36]. Takode, u Srbiji je, na nacionalnom nivou,
koncipirana studija za dobrovoljno profilisanje geno-
ma medu 1.000 osoba starosti 18-40 godina, iz opste
(zdrave) populacije [37]. Studija treba da bude pracena
uspostavljanjem Registra genetickih i biomedicinskih

OF RISKS FOR ONCOLOGICAL DISEASES? REFLECTIONS FROM SERBIA

GENOMICS IN THE WORLD AND SERBIA

Numerous projects and ongoing initiatives related to
genomic profiling in patients and the general popu-
lation are nowadays being applied worldwide, mostly
in developed but also in developing countries [21,30].
For example, Genomics England launched an initiative
called “100,000 Genomes Project” aiming to sequence
100,000 genomes from around 85,000 patients registe-
red with their National Health Service (NHS), who are
suffering from either cancer or a rare disease, while
the European Union announced "1+ Million Genomes”
(1+MG), an initiative aiming to secure access to geno-
mics and the corresponding clinical data across Europe
[31,32]. The “Genome of Europe” project aims to bui-
Id a European network of national genomic reference
cohorts to collect data on the genetic composition of
both healthy and diseased individuals (sequenced ge-
nomes) [33].

In Serbia, various efforts have been implemented
to use the power of genetic data for improvements
in the well-being of citizens, but they are mostly frag-
mented and represent unrelated institutional activities
[34]. Since November 2023, as a more focused national
effort, Serbia has also become a part of the “Genome
of Europe” initiative/consortium, together with 29 Eu-
ropean Union (EU) countries and only three countries
outside the EU (besides Serbia, also Turkey and Norway)
[33,35]. These findings are expected to lead to ground-
breaking insights into genetic structure, enabling “per-
sonalized healthcare treatments with the potential to
improve disease prevention” [32].

Capacities for genomic analyses have been
mapped in Serbia, and it seems that the country
has reasonable potential and willingness to keep up
with the global trends in this domain [24,35]. How-
ever, certain challenges remain, particularly the lack
of qualified research and medical staff for analyzing
and interpreting sequencing results. To address this
issue, in 2025, the Ministry of Education launched the
first Bioinformatics Master’s Program to train the next
generation of students in bioinformatics, genomics,
molecular biology, clinical data analysis, pharmaco-
genetics, the application of artificial intelligence in
biology and medicine, as well as in big data analysis
[36]. At the national level, a study on voluntary ge-
nomic profiling among 1,000 individuals 18-40 years
old, from the general (healthy) population, is being
conceptualized [37]. This needs to be followed by the
project of establishing a Genetic and Biomedical Data
Registry, i.e., an information system for storing and
exchanging genetic data under the highest technical
and security standards, for research and development
purposes in biotechnology, healthcare, and genetics
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podataka, odnosno informacionog sistema za cuvanje
i razmenu genetickih podataka po najviSim tehnic¢kim
i bezbednosnim standardima, za potrebe istrazivanja i
razvoja u biotehnologiji, zdravstvu i genetici [37]. Ove
aktivnosti predstavljaju veliki podsticaj i priliku za dal-
ji razvoj u korak sa svetom, ali i veliku odgovornost za
obezbedivanje najdelotvornijih intervencija za osobe
sa identifikovanim genomskim rizicima.

MOGUCNOSTI GENOMIKE U POPULACIONIM
SKRININZIMA NA MALIGNA OBOLJENJA

Prema smernicama Ameri¢kog koledza za medicinsku
genetiku i genomiku (engl. American College of Medical
Genetics and Genomics - ACMG) i uslovima iz prve kate-
gorije koje je definisao Centar za kontrolu bolesti i pre-
venciju (engl. Centers for Disease Control and Prevention
- CDC) Sjedinjenih Americkih Drzava, naj¢esca i prepo-
ru¢ena primena populacionog skrininga genoma jeste
u cilju identifikovanja genskih mutacija koje predispo-
niraju pojedinca na jedno od sledecih stanja: nasled-
ni sindrom dojke i jajnika (engl. hereditary breast and
ovarian cancer syndrome - HBOC), koji predstavlja rizik
za oboljevanje od karcinoma dojke, jajnika, jajovoda,
peritoneuma i drugih karcinoma usled mutacija gena
raka dojke 1 (engl. breast cancer gene 1-BRCAT) iligena
raka dojke 2 (engl. breast cancer gene 2 - BRCA2), i Lin-
¢ov sindrom (engl. Lynch syndrome - LS), koji predstav-
lja povecani rizik za oboljevanje od kolorektalnog, en-
dometrijalnog, raka jajnika i drugih karcinoma [30,38].

Poznato je da mutacije gena BRCAT i BRCA2 imaju
relativno visoku penetrantnost: u meta-analizi koju su
sproveli Cen i Parmidani utvrden je kumulativni rizik od
raka dojke medu nosiocima mutacija pri starosti od 70
godina od 57% za BRCA1 (95% interval poverenja (Cl)
47%-66%) i 49% za BRCA2 (95% Cl, 40%-57%), a bio je
jos nizi za rak jajnika (40% i 18% za BRCAT i BRCA2, 95%
Cl 35%-46% i 95% Cl 13%-23%) [39]. Sa druge strane,
prevalencija BRCA mutacija medu pacijentkinjama sa
rakom dojke krece se u rasponu od 1,8% u Spaniji do
36,9% u Sjedinjenim Drzavama, prema sistematskom
pregledu 70 studija Sirom sveta koji su sproveli Arm-
strong i saradnici [40]. U nordijskim zemljama utvrdeno
je daje naslednost raka dojke kod Zena 31%, dok je kod
kolorektalnog karcinoma 15% [41]. U Srbiji se na na-
cionalnom nivou, na Institutu za onkologiju i radiologi-
ju Srbije, izvodi testiranje na prisustvo germinativnih
mutacija u genima koji ukazuju na predispoziciju za
nasledni rak dojke i jajnika i Lin¢ov sindrom. Utvrdeno
je da su najce3¢e mutacije kod raka dojke i jajnika na
BRCAT1 (7,6%), BRCA2 (4,8%), genu partneru i lokaliza-
toru BRCA2 (engl. partner and localizer of BRCA2 gene
- PALB2) (4,1%) i genu kinaza 2 kontrolne tacke (engl.
checkpoint kinase 2 gene - CHEK2) (3,8%) [42]. Identi-

[37]. These activities represent a great incentive and
opportunity, but also a great responsibility to deliver
the most cost-effective interventions to persons with
identified genomic risks.

THE POTENTIAL OF GENOMICS IN
POPULATION SCREENING ASSOCIATED WITH
MALIGNANT DISEASES

According to the American College of Medical Genetics
and Genomics (ACMG) and the United States Centers
for Disease Control and Prevention (CDC) Tier 1 conditi-
ons, the most common and recommended application
of population genetic screening is for the identification
of genetic mutations that predispose an individual to
one of the following conditions: hereditary breast and
ovarian cancer syndrome (HBOC), which presents a risk
for breast, ovarian, tubal, peritoneal and other cancers
due to mutations in breast cancer gene 1 (BRCAT) or
breast cancer gene 2 (BRCA2), and Lynch syndrome
(LS), which represents an increased risk for colorectal,
endometrial, ovarian and other cancers [30,38].
Mutations of the BRCA1 and BRCA2 genes are
known for having relatively high penetrance: the cu-
mulative risk for breast cancer among mutation carriers
at the age of 70 was 57% for BRCA1 (95% confidence
interval (Cl) 47%-66%) and 49% for BRCA2 (95% Cl 40%-
57%), and even lower for ovarian cancer (40% and 18%
for BRCA1 and BRCA2 respectively, 95% Cl 35%-46%
and 95% Cl 13%-23%), as found in a meta-analysis con-
ducted by Chen and Parmigiani [39]. On the other hand,
the prevalence of BRCA mutations among patients
with breast cancers is in the range of 1.8% in Spain to
36.9% in the United States, according to the systemat-
ic review of 70 studies worldwide conducted by Arm-
strong et al. [40]. In Nordic countries, the heritability of
female breast cancer was found to be 31%, while for
colorectal cancer it was found to be 15% [41]. In Serbia,
testing for germline mutations in cancer susceptibili-
ty genes for hereditary breast and ovarian cancer and
Lynch syndrome is performed at the national level, at
the Institute for Oncology and Radiology of Serbia. The
most frequent mutations in breast and ovarian cancer
were found to be in BRCA1 (7.6%), BRCA2 (4.8%), the
partner and localizer of BRCA2 gene (PALB2) (4.1%),
and the checkpoint kinase 2 gene (CHEK2) (3.8%) [42].
Identifying pathogenic and likely pathogenic variants
in genes that carry a high predisposition for hereditary
cancers allows for the stratification of families by risk
and has become a widely accepted global practice.
Itis important to note that if an individual is a carri-
er of the aforementioned genetic mutations, this does
not necessarily mean that this person is unhealthy or
will be unhealthy. This is, obviously, a matter of prob-
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fikovanje patogenih i verovatnih patogenih varijanti
u genima koji daju visoku predispoziciju za nasledne
karcinome omogucava stratifikaciju porodica prema
riziku i preraslo je u Siroko prihvacenu globalnu praksu.

Vazno je napomenuti da ako je osoba nosilac pome-
nutih genskih mutacija, to ne mora da znaci da je ona
automatski bolesna ili da ¢e se razboleti. Ovo je, ocigled-
no, pitanje verovatnoce koja se moze modifikovati. Do-
bro je poznato da se bolest javlja kao interakcija izmedu
genetskih i ekoloskih faktora rizika, kao $to su izlozenost
stresu, nepovoljni uslovi zZivotne sredine, zagadenje
vazduha, nezdrav stil Zivota (npr. pusenje, nedostatak
fizicke aktivnosti, nezdrava ishrana), ali kako se ta¢no
bolest razvija i $ta i kada pokrece ispoljavanje genskih
mutacija, odnosno pojavu novih mutacija i ispoljavanje
bolesti, ostaje nerazjasnjeno. Osim genetike, potreb-
no je vise informacija iz longitudinalnih studija o izlo-
Zenosti faktorima rizika tokom Zivota da bi se izgradilo
znanje o prirodnom toku bolesti. Digitalne zdravstvene
informacije mogu pomodi u individualnom prikupljanju
podataka, dok je vestacka inteligencija korisna u analizi
velikih baza podataka (engl. big data) i identifikovanju
obrazaca i povezanosti izmedu individualnih Zivotnih
iskustava, izlozenosti i zdravstvenih ishoda. Medutim,
kada se onkoloska bolest na kraju desi, svaki tumor ima
svoju genetiku, $to se moze dokazati pomocu sekven-
ciranja sledec¢e generacije (NGS) i genomskih analiza,
a dostupne su i inovativne terapije za prevazilazenje
genskih mutacija kao osnovnog uzroka maligne bolesti,
sto je predstavlja osnovu precizne medicine.

SOCIJALNI, PRAVNI | ETICKI ASPEKTI

Imajuci u vidu sve prethodno opisane cinjenice, ne
moZzemo a da se ne zapitamo: koja je korist ili dodat-
na vrednost poznavanja naseg genetskog statusa kada
smo zdravi? Kako to uti¢e na nase izglede da dobijemo
odredenu onkolosku bolest, verovatnocu prezivaljava-
nja ukoliko se razbolimo ili kvalitet Zivota povezan sa
zdravljem? Trenutno, odgovor nedostaje, kao i sazna-
nja o prirodnom toku bolesti [43]. Da li bi informaci-
je o genetskom statusu povecale odziv pojedinca na
redovne preglede i poboljsale izbore zdravog nacina
zivota? Ova i mnoga druga pitanja treba pazljivo raz-
motriti, a odgovor sigurno nije uniforman [44]. lako
nema sumnje da upotreba genomskih podataka ima
znacajan potencijal za preciznu medicinu, neophodna
su posebna razmatranja kako bi se ove informacije ko-
ristile eticki, odgovorno, svrsishodno i bezbedno, bez
potencijalne zloupotrebe ili Stete [45].

Potencijalno, informacija da je zdrava osoba nosilac
genske mutacije moze daima neke prednosti, kao 3to je
povecana motivacija za redovno praéenje svog zdravst-
venog stanja i uzdrzavanje od izlaganja faktorima rizika

OF RISKS FOR ONCOLOGICAL DISEASES? REFLECTIONS FROM SERBIA

ability which can be modified. It is well known that
disease appears as an interaction between genetic
and environmental risk factors. These risk factors in-
clude exposure to stress, unfavorable environmen-
tal conditions, such as air pollution, and unhealthy
lifestyles (e.g., smoking, lack of physical activity, and
unhealthy nutrition), but how exactly the disease de-
velops and what and when triggers the penetrance of
gene mutations, or the appearance of new ones and
the expression of disease, remains unclear. More in-
formation is needed from longitudinal studies on life-
time exposure to risk factors, in addition to genetics,
to build knowledge on the natural course of disease.
Digital health information might help in individual
data collection, while Al is useful in the analysis of big
data and identification of patterns and associations
between individual lifetime experiences, exposures,
and health outcomes. However, when oncological
disease eventually happens, each tumor has its own
genetics, which can be proven by NGS and genomic
analyses, and innovative therapies are available to ad-
dress the genetic mutations as the root cause of ma-
lignant disease, which is the foundation of precision
medicine.

SOCIAL, LEGAL, AND ETHICAL
CONSIDERATIONS

Bearing all the previously described facts in mind, we
cannot but ask ourselves: what are the benefits or the
added value of knowing our genetic status when we
are healthy? How does it affect our chances of getting
a particular oncological disease, our survival, or our
health-related quality of life? Currently, the answer is
lacking, as is the knowledge related to the natural co-
urse of disease [43]. Would the information on genetic
status increase an individual’s compliance with regu-
lar checkups and improve healthy lifestyle choices?
These and many other questions need to be carefully
considered, and the answers to these questions are
by no means uniform [44]. Although there is no doubt
that the use of genomic data holds significant poten-
tial for precision medicine, special considerations are
necessary in order to use this information ethically,
responsibly, safely, and beneficially, without potential
harm or misuse [45].

Potentially, the information that a person is a car-
rier of a gene mutation might have some advantages,
such as increased motivation for regular monitoring of
their health status and refraining from being exposed
to behavioral risk factors that are under individual con-
trol. At the same time, this information could cause
fear and anxiety. Furthermore, risk factors originating
from the environment are public responsibility, and
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u kontekstu odredenih ponasanja koja su pod individu-
alnom kontrolom. Istovremeno, ove informacije mogu
da izazovu strah i anksioznost. Stavise, faktori rizika
koji poticu iz Zivotne sredine su javna odgovornost, a
drzave i vlade moraju da obezbede kako donosenje,
tako i primenu odgovarajucih i preporuéenih politika
koje se odnose na stvaranje zdrave zivotne sredine. Na-
jbolji negativan primer za to u Republici Srbiji je Strate-
gija kontrole duvana koja je potpisana i ratifikovana pre
skoro 20 godina i proprac¢ena donosenjem niza zakon-
skih i podzakonskih akata koji su, izmedu ostalog, pred-
vidali kreiranje javnih prostora bez duvanskog dima.
Medutim, pusenje u zatvorenim prostorima mnogih
ugostiteljskih objekata (a samim tim i pasivno izlaganje
duvanskom dimu) u Srbiji danas jo$ uvek nije zabran-
jeno, $to znaci da su ljudi u velikoj meri izlozeni pasiv-
nom pusenju. Pudenje je direktni faktor rizika za sva
onkoloska oboljenja, prevashodno za rak pluca, &iji je
ASIR 2022. godine iznosio 40,4 na 100.000 stanovnika,
Sto je Srbiju svrstalo na Cetvrto mesto u svetu (ispred
Srbije su Madarska, Kina i Nova Kaledonija) [46].
Informacija o tome da je neko nosilac genske
mutacije sa relativno visokim potencijalom da se razvije
u onkolosku bolest moze imati znacajan negativan uticaj
na nedije psihicko blagostanje, posebno ako se ne saop-
sti pravilno. Efekat koji ova informacija moze da ima na
¢lanove porodice nosilaca patogenih mutacija je takode
aspekt koji treba uzeti u obzir. Dobra praksa predlaze
savetovanje pre i posle genomskog testiranja i adekvat-
no upravljanje rizikom od bolesti [47]. Bez ovih resursa,
bilo bi neodgovorno ostaviti pojedince da samoinicija-
tivno i bez profesionalne podrske realizuju genomsko
testiranje, u bilo kom okruzenju. U razvijenijim sredina-
ma postoje neke ideje i projekti koji se odnose na pro-
movisanje testiranja genoma u primarnoj zdravstvenoj
zastiti [48,49]. Da bi bili uspesni i da ne bi naneli stetu,
ovi projekti moraju da budu udruzeni sa slozenom infra-
strukturom koja omogucava preventivne intervencije i
kvalitetnu komunikaciju izmedu pruzaoca usluga i po-
jedinaca/pacijenata, obezbedujuci da se prednosti do-
bro razumeju i da strategije za upravljanje rizikom budu
postavljene nakon dobijanja rezultata testiranja.
Kriterijumi za sprovodenje bilo koje vrste popu-
lacionog skrininga ustanovljeni su jos 1968. godine, i
testiranje genoma radi otkrivanja gena povezanih sa
rizikom za malignim oboljenjima kod zdrave populacije
nisu u tom smislu izuzetak [50,51]. Kriterijumi se odnose
na dostupnost odgovarajuceg skrining testa, koji mora
biti dovoljno osetljiv i specifican, dostupan po niskoj
ceni, lak za primenu, prihvatljiv, neinvazivan, bezbe-
dan, udoban i isplativ. Vecinu ovih kriterijjuma moglo bi
da ispuni sekvenciranje sledece generacije kao alat za
skrining, pri ¢emu je jos uvek upitna njegova isplativost,

governments and societies have to ensure that appro-
priate and recommended policies related to building
a healthy environment are launched and applied. The
best negative example of this in the Republic of Serbia
is the tobacco control strategy that was signed and rat-
ifled almost 20 years ago, followed by a set of national
legislation that envisaged creating smoking-free pub-
lic spaces, among other initiatives. However, nowadays,
indoor smoking (and therefore passive exposure) in
Serbia is still not banned in many restaurants and cafes,
which means that people are greatly exposed to sec-
ond-hand smoke. This is a direct risk factor for all onco-
logical diseases, primarily lung cancer, whose ASIR was
40.4 per 100,000 population in 2022, which put Serbia
in fourth place globally, preceded by Hungary, China,
and New Caledonia [46].

Being aware of the fact that one is a carrier of a
gene mutation with a relatively high penetrance po-
tential to develop oncological disease may have a
considerable negative impact on one’s psychological
well-being, especially if not communicated properly.
The effect it has on family members of pathogenic mu-
tation carriers is also an aspect to be considered. Good
practice proposes counseling before and after genom-
ic testing and adequate disease risk management [47].
Without these resources in place, it would be irrespon-
sible to leave individuals to deal with genomic testing
themselves, in any setting. In more developed environ-
ments, there are some ideas and projects related to
promoting genomic testing in primary healthcare ser-
vices [48,49]. To be successful and do no harm, these
projects have to be followed by complex infrastructure
that enables preventive interventions and high-quali-
ty communication between providers and individuals/
patients, assuring that advantages are well understood
and strategies for risk management are in place after
receiving test results.

Criteria for any kind of population screening were
established in 1968, and genomic testing for detecting
genes associated with malignant diseases in healthy
populations is no exception [50,51]. Criteria are relat-
ed to the availability of an appropriate screening test,
which has to be sufficiently sensitive and specific, avail-
able at a low cost, easy to apply, acceptable, non-inva-
sive, safe, comfortable, and cost-effective. The majority
of these criteria could be met by NGS as a screening
tool, with cost-effectiveness still being debated, evenin
simulated cohorts with modeled expected outcomes,
such as incidence and quality-adjusted life years (QALY)
after survival [52-54].

The other criterion for population screening is
the availability of effective interventions that make a
difference in survival and QALY. Basically, in the case
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¢ak i u istrazivanjima na simuliranim kohortama i mod-
elovanim ocekivanim ishodima kao 3to su incidencija i
godine Zivota prilagodene za kvalitet (engl. quality-ad-
justed life years - QALY) nakon prezivljavanja [52-54].

Drugi kriterijum za populacioni skrining je dostup-
nost delotvornih intervencija koje uti¢u na prezivlja-
vanje i QALY, a nakon identifikovanog prisustva rizika.
U principu, kada su u pitanju ,omika” markeri rizika za
onkoloske bolesti, te delotvorne intervencije nisu nista
drugo do tradicionalne intervencije promocije javhog
zdravlja i prevencije, koje su se pokazale kao strategije
koje obezbeduju najbolji rezultat naspram ulaganja. To
su mere kontrole duvana, delovanje u smislu smanjenja
zagadenja vazduha i promocije zdravih stilova zZivota,
ali i programi za rano otkrivanje klinickih bolesti tradi-
cionalnim skrining instrumentima sa dovoljnim nivoom
osetljivosti (sposobnost da se pravilno identifikuju
slu¢ajevi bolesti tj. tacno pozitivni slu¢ajevi) i specifi¢no-
sti (sposobnost da se pravilno identifikuju pojedinci
koji su bez bolesti, odnosno ta¢no negativni slucajevi).
Ovo nas vraca na pocetak pristupa kontroli onkoloskih
bolesti, odnosno na potrebu da se posalje poruka da
bez ,staromodnih” individualnih i populacionih mera
koje su optimizovane i uspostavljene na nivou drustva,
ne mozemo ocekivati da rano otkrivanje genomskih
faktora rizika moze poboljsati prezivljavanje i QALY u
slu¢ajevima poznatih genetskih stanja kao Sto su HBOC
i Lin¢ov sindrom. Cak i kada se skrining genskog panela
za ova stanja obavlja kao li¢ni izbor, obi¢no od strane
onih koji mogu to da priuste ili su visoko motivisani da
preduzmu testiranje genoma, iste mere za promociju
zdravlja i prevenciju bolesti treba da budu dostupne
i pristupacne, i na individualnom i na populacionom
nivou. Javnozdravstvene mere uti¢u na sve i trebalo bi
da svakako postoje (kao 5to je stvaranje okruzenja bez
duvana, na primer), dok individualne mere promocije
zdravlja (zdravi stilovi Zivota, na primer) zavise od priho-
da i socioekonomskog statusa pojedinca, te bi ukupni
odgovor na rezultate geneti¢kog testiranja mogao da
poveca zdravstvene nejednakosti [55].

IMPLIKACIJE U DOMENU ZDRAVSTVENE
POLITIKE

Javnozdravstvene mere, promocija zdravlja i prevenci-
ja usmerena na dobro poznate faktore rizika za onko-
loSke bolesti nisu izgubile na znacaju, niti su ih uma-
njile mogu¢nosti koje pruzaju genomika i veStacka
inteligencija [56]. Nadlezne zdravstvene institucije i
donosioci odluka u oblasti zdravstvene politike trebalo
bi da se fokusiraju na izgradnju zdravog okruzenja isto
koliko i na rad na tehni¢koj i tehnoloskoj zdravstvenoj
informacionoj infrastrukturi neophodnoj za dalji razvoj
genomike i preciznog javnog zdravlja [57,58]. Potreb-

OF RISKS FOR ONCOLOGICAL DISEASES? REFLECTIONS FROM SERBIA

of “omics” markers of risks for oncological disease,
these interventions are just traditional public health
promotion and prevention interventions, which have
proven to be “best-buy” strategies. These are tobacco
control measures, efforts related to the decrease of
air pollution, and promotion of healthy lifestyles, but
also programs for early detection of clinical diseases
by traditional screening instruments with sufficient
levels of sensitivity (ability to correctly identify cases
of disease) and specificity (ability to correctly identify
individuals who are disease free, i.e. true negative cas-
es). This brings us back to the beginning, i.e., sending
the message that without “old fashioned” individual
and population measures, optimized and in place, we
cannot expect robust evidence that early detection of
genomic risk factors can improve survival and QALY
in cases of known actionable genetic conditions such
HBOC, and Lynch syndrome. Even when gene panel
screenings for these conditions are performed as a
personal choice, typically by those who can afford or
are highly motivated to pursue genomic testing, the
same individual and public health promotion and
prevention measures should be available and acces-
sible. Public health measures affect everyone and
should already be in place (such as creating tobac-
co-free environments, for example), while individu-
al health promotion measures (healthy lifestyles, for
example) depend on the income and socio-economic
status of an individual. Therefore, the overall response
to the results of genetic testing might increase health
inequalities [55].

POLICY IMPLICATIONS

Public health measures, health promotion, and pre-
vention related to well-known risk factors for oncolo-
gical diseases did not lose their importance, and in-
novations such as genomics and artificial intelligence
did not decrease their significance either [56]. Health
governance bodies and health policy decision-ma-
kers should focus on building a healthy environment
as much as on working on the technical and techno-
logical health information infrastructure necessary
for further development of genomics and precision
public health [57,58]. An environment for big genetic
and health data sets storage that is protected and in-
teroperable according to FAIR (findability, accessibili-
ty, interoperability, and reusability) principles needs
to be created [59]. Leveraging biomedical research
and development in Serbia is associated with creating
a national register of genomics and health data, as a
great national step forward towards the health pro-
motion of our citizens, through precision medicine
and precision public health.
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no je stvoriti okruzenje za skladistenje velikih genetic-
kih i zdravstvenih skupova podataka koje je zasti¢eno
i interoperabilno, u skladu sa principima nesmetanog
pronalaZzenja, pristupacnosti, interoperabilnosti i po-
novne upotrebe (engl. findability, accessibility, interope-
rability, and reusability - FAIR). [59]. Puna primena i dalji
razvoj biomedicinskih istrazivanja u Srbiji su u velikoj
meri povezani sa formiranjem nacionalnog registra ge-
nomike i zdravstvenih podataka, $to bi bio veliki isko-
rak ka unapredenju zdravlja gradana, a putem primene
precizne medicine i preciznog javnog zdravlja.
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SAZETAK

Uvod: Antikoagulantna terapija igra kljuénu ulogu u prevenciji i tretmanu razlici-
tih vaskularnih oboljenja, ali istovremeno povecava rizik od hemoragijskih kom-
plikacija, uklju¢ujudi intracerebralnu hemoragiju (ICH). Cilj ovog rada bio je ispi-
tati ishod pacijenata sa ICH u zavisnosti od prethodne antikoagulantne terapije.
Metode: U pitanju je retrospektivna kohortna studija u koju je od 277 pacijenata
sa [CH iz bolnickog registra lecenih od januara do novembra 2024. godine u Spe-
cijalnoj bolnici za cerebrovaskularne bolesti ,Sveti Sava”, uklju¢eno njih 37. Svi
pacijenti podeljeni su u dve grupe, na pacijente lecene antagonistima vitamina
K (VKA) ili direktnim oralnim antikoagulansima (NOAK). Ishod le¢enja pacijenata
na otpustu i 90 dana nakon otpusta odredivan je na osnovu modifikovane Rankin
skale (mRS).

Rezultati: U grupi pacijenata prethodno lecenih VKA srednja vrednost mRS
skora na otpustu bila je 4,6, dok je u grupi prethodno lecenih NOAK terapijom
ona iznosila 5,1, Sto je bez statisticke znacajnosti izmedu grupa (p = 0,442). Ta-
kode statisticka znacajnost nije pronadena ni medu mRS 90 dana nakon otpusta
(p = 0,341). U grupi VKA-ICH srednja vrednost je iznosila 4,3, dok je u drugoj
grupi ona iznosila 4,9. U prvoj grupi procenat letalnih ishoda bio je 58%, dok je u
drugoj grupi 76%.

Zakljucak: Pacijenti sa ICH i prethodnom terapijom VKA u odnosu na pacijente
sa prethodnom NOAK terapijom su bez znacajnih razlika u ishodu lecenja.

Kljucne reci: intracerebralna hemoragija, antagonisti vitamina K, direktni oralni
antikoagulansi
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ABSTRACT

Introduction: Anticoagulant therapy plays a key role in the prevention and
treatment of various vascular diseases, but it simultaneously increases the risk of
hemorrhagic complications, including intracerebral hemorrhage (ICH). This study
aimed to examine the outcomes of patients with ICH based on prior anticoagu-
lant therapy.

Methods: This was a retrospective cohort study involving 37 out of 277 patients
with ICH from the hospital registry treated between January and November 2024
atthe Special Hospital for Cerebrovascular Diseases “Sveti Sava”. All patients were
divided into two groups: those treated with vitamin K antagonists (VKA) or direct
oral anticoagulants (NOAC). The treatment outcome of patients at discharge and
90 days after discharge was determined using the modified Rankin Scale (mRS).

Results: In the group of patients previously treated with VKA, the mean mRS
score at discharge was 4.6, while in the group previously treated with NOAC the-
rapy, it was 5.1, with no statistically significant difference between the groups
(p=0.442). Additionally, no statistical significance was found in the mRS 90 days
after discharge (p = 0.341). In the VKA-ICH group, the mean value was 4.3, while
inthe other group, it was 4.9. In the first group, the mortality rate was 58%, while
in the second group, it was 76%.

Conclusion: Patients with ICH and prior VKA therapy showed no significant dif-
ferences in treatment outcomes compared to patients with prior NOAC therapy.

Keywords: intracerebral hemorrhage, vitamin K antagonists, direct oral
anticoagulants
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uvoD

Prema poslednjim statistickim podacima, mozdani
udar je drugi vodeci uzrok smrti i trec¢i vodedi uzrok
smrti i invaliditeta zajedno [1]. Hemoragi¢ni mozdani
udar ¢ini oko 20% svih mozdanih udara, pri ¢emu je in-
tracerebralna hemoragija (ICH) najces¢i tip [2].

Primena oralne antikoagulantne terapije (OAK) je
jedan od faktora rizika za ICH. Stopa propisivanja OAK
se povecava, uglavnom zbog sve vece upotrebe u pri-
marnoj i sekundarnoj prevenciji ishemijskog mozda-
nog udara kod pacijenta sa nevalvularnom atrijalnom
fibrilacijom (AF) [2].

Stopa smrtnosti pacijenata nakon ICH iznosi oko
40% u roku od jednog meseca i 54% u roku od jedne
godine, uprkos napretku u neurointenzivnoj nezi to-
kom poslednjih nekoliko decenija [2]. Upotreba anti-
koagulantnih lekova kod ovih pacijenata povezana je
sa ve¢om ekspanzijom hematoma, kao i posledi¢nim
povecanim invaliditetom i stopom smrtnosti [3,4].

U proslosti su se, zbog ogranic¢ene dostupnosti, Siro-
ko koristili antagonisti vitamina K. Medutim, viemenom
su se pojavile i alternativne opcije - direktni inhibitori
trombina (dabigatran) i inhibitori faktora Xa (apiksaban,
edoksaban i rivaroksaban), nazvani oralni antikoagulansi
koji nisu antagonisti vitamina K (NOAK) [5].

Poznato je da upotreba VKA usled nevalvularne
atrijalne fibrilacije udvostrucuje rizik od intrakranijal-
nog krvarenja, ¢ak i pod optimalnim uslovima lecenja.
Pored povecane incidencije, ICH povezan sa VKA (VKA-
ICH) povezan je sa vec¢im volumenima hematoma, po-
vecanim mortalitetom i loSim funkcionalnim ishodom.
NOAK imaju sli¢nu efikasnost u prevenciji ishemijskog
mozdanog udara kod pacijenata sa nevalvularnom atri-
jalnom fibrilacijom, sa upola manjom incidencijom ICH
u poredenju sa warfarinom. Nalazi su kontradiktorni u
pogledu ishoda pacijenata sa NOAK-povezanim ICH
(NOAK-ICH) u poredenju sa VKA-ICH [6,7]. lako NOAK
nosi znatno maniji rizik od ICH, NOAK-ICH postaje pita-
nje od znacajne klini¢ke vaznosti, s obzirom na Siroku i
sve vecu stopu propisivanja ovih lekova.

Modifikovana Rankinova skala je efikasna, pouz-
dana i jednostavna mera funkcionalnog ishoda koja se
siroko koristi u klini¢kim ispitivanjima akutnog mozda-
nog udara [8].

Cilj ovog rada bio je ispitati ishod pacijenata sa ICH
u zavisnosti od prethodne antikoagulantne terapije.

METODE

Ovo je retrospektivna kohortna studija u koju je, iz bol-
nickog registra pacijenata sa ICH lec¢enih od januara do
novembra 2024. godine u Specijalnoj bolnici za cere-
brovaskularna oboljenja,Sveti Sava’, koji sadrzi 277 pa-
cijenata, uklju¢eno njih 37.

INTRODUCTION

According to the latest statistical data, stroke is the sec-
ond leading cause of death and the third leading cause
of death and disability combined [1]. Hemorrhagic
stroke accounts for approximately 20% of all strokes,
with intracerebral hemorrhage (ICH) being the most
common type [2].

The use of oral anticoagulant therapy (OAC) is one
of the risk factors for ICH. The prescription rate of OAC
is increasing, mainly due to its growing use in the pri-
mary and secondary prevention of ischemic stroke in
patients with non-valvular atrial fibrillation (AF) [2].

The mortality rate after ICH is around 40% within
one month and 54% within one year, despite advances
in neurocritical care over the past few decades [2]. The
use of anticoagulant medications in these patients is as-
sociated with greater hematoma expansion, and conse-
quentlywithincreased disabilityand mortality rates[3,4].
Due to limited availability, vitamin K antagonists
(VKAs) were widely used in the past. However, over
time, alternative options emerged - direct thrombin
inhibitors (dabigatran) and factor Xa inhibitors (apix-
aban, edoxaban, and rivaroxaban), collectively known
as non-vitamin K oral anticoagulants (NOACs) [5].
Itis well known that VKA use in the context of non-valvu-
lar atrial fibrillation doubles the risk of intracranial hem-
orrhage, even under optimal treatment conditions. In
addition to the increased incidence, VKA-associated ICH
(VKA-ICH) is linked to larger hematoma volumes, higher
mortality, and poorer functional outcomes. NOACs offer
similar efficacy in preventing ischemic stroke in patients
with non-valvular atrial fibrillation, with approximately
half the incidence of ICH compared to warfarin. Howev-
er, findings remain contradictory regarding outcomes in
patients with NOAC-related ICH (NOAC-ICH) compared
to those with VKA-ICH [6,7]. Although NOACs carry a
significantly lower risk of ICH, NOAC-ICH is becoming a
matter of notable clinical importance due to the wide-
spread and growing prescription of these drugs.

The modified Rankin Scale is an effective, reliable,
and simple measure of functional outcome that is
widely used in clinical trials of acute stroke [8].

This study aimed to evaluate the outcomes of pa-
tients with ICH depending on their prior anticoagulant
therapy.

METHODS

This is a retrospective cohort study that included 37
patients from the hospital registry of patients with
intracerebral hemorrhage (ICH) treated between Jan-
uary and November 2024 at the Special Hospital for
Cerebrovascular Diseases “Sveti Sava,” which contains
a total of 277 patients.
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Unapred definisani kriterijumi za iskljucenje bili su:
ICH koji nije povezan sa antikoagulantnom terapijom,
subduralno i subarahnoidalno krvarenje, kao i ICH po-
vezan sa vaskularnim malformacijama, primarnim tu-
morima mozga, metastazama, septickim embolijama i
hemoragijskom transformacijom ishemijskog mozda-
nog udara.

Prikupljeni su podaci o godinama starosti, polu,
anamnesticki podaci o prethodno le¢enoj hipertenziji
i dijabetesu, lekovima pre hospitalizacije (ukljucujudi
vrstu antikoagulantne terapije) i laboratorijskim poda-
cima pri prijemu.

Svim pacijentima po dolasku u prijemnu ambulan-
tu ucinjen je CT endokranijuma, sa CT angiografijom
glave i vrata.

Svi pacijenti podeljeni su u dve grupe na osnovu
vrste antikoagulantne terapije - na pacijente le¢ene
antagonistima vitamina K (VKA) | pacijente le¢ene di-
rektnim oralnim antikoagulansima (NOAK).

Clanovi tima za mozdani udar ocenjivali su ishod
leCenja pacijenata na otpustu i nakon 90 dana od otpu-
sta na osnovu modifikovane Rankin skale (mRS), kao i
bolni¢ki mortalitet.

U zavisnosti od tipa varijabli i normalnosti raspode-
le, deskripcija podataka je prikazana kao n (%), aritme-
ticka sredinatstandardna devijacija (as+sd) ili medija-
na (min-max). Za poredenje razlika izmedu grupa sa
podacima koji su imali normalnu raspodelu je koris¢en
Studentov t-test, dok je za podatke koji nisu imali nor-
malnu raspodelu primenjen Mann-Whitney U test. Ka-
tegorijske varijable analizirane su pomocu hi-kvadrat
testa ili Fisher-ovog egzaktnog testa, u zavisnosti od
ocekivanih frekvencija u tabelama kontingencije. Nivo
statistiCke znacajnosti je postavljen na p < 0,05. Za ispi-
tivanje zavisnosti izmedu promenljivih koris¢en je Spe-
armanov test korelacije rangova. Sve statisticke analize
su sprovedene koris¢enjem softvera GraphPad Prism 8.

REZULTATI

Od 277 pacijenata sa netraumatskom ICH lecenih u
Specijalnoj bolnici za cerebrovaskularne bolesti ,Sveti
Sava” od januara do novembra 2024. godine, u istra-
zZivanje je ukljuceno njih 37, a nakon primene kriteri-
juma za iskljucenje iz istrazivanja. Zatim su na osnovu
vrste antikoagulantne terapije pacijenti podeljeni na
one koji su prethodno lec¢eni antagonistima vitamina K
(VKA-ICH) ili direktnim oralnim antikoagulansima (NO-
AK-ICH). U grupi pacijenata lecenih VKA bilo je 20 pa-
cijenata (54%), a u grupi le¢enih NOAK je bilo 17 (46%)
(Slika 1).

U grupi VKA-ICH je 11 pacijenata muskog (55%) i
9 pacijentkinja zenskog pola (45%) prosecne starosti
76,3 godina, dok je u grupi NOAK-ICH 6 pacijenta mus-

Predefined exclusion criteria were: ICH not asso-
ciated with anticoagulant therapy, subdural and sub-
arachnoid hemorrhage, as well as ICH related to vascu-
lar malformations, primary brain tumors, metastases,
septic embolisms, and hemorrhagic transformation of
ischemic stroke.

Data were collected on age, sex, medical history of
previously treated hypertension and diabetes, medica-
tions used before hospitalization (including type of anti-
coagulant therapy), and laboratory findings at admission.

Upon arrival at the emergency department, all pa-
tients underwent a non-contrast cranial CT scan, fol-
lowed by head and neck CT angiography.

Patients were divided into two groups based on
the type of anticoagulant therapy - those treated with
vitamin K antagonists (VKAs) and those treated with
direct oral anticoagulants (NOACs).

Stroke team members assessed patient outcomes
at discharge and 90 days post-discharge using the
modified Rankin Scale (mRS) and in-hospital mortality.

Data were described as n (%), mean + standard
deviation (astsd), or median (min-max) depending
on the type of variables and distribution normality.
The student’s t-test was used for normally distribut-
ed data to compare differences between groups, and
the Mann-Whitney U test for non-normally distribut-
ed data. Categorical variables were analyzed using
the chi-square test or Fisher’s exact test, depending
on expected frequencies in contingency tables. A
p-value < 0.05 was considered statistically significant.
Spearman’s rank correlation test was used to examine
correlations between variables. All statistical analyses
were performed using GraphPad Prism 8 software.

RESULTS

Out of 277 patients with non-traumatic intracerebral
hemorrhage (ICH) treated at the Special Hospital for
Cerebrovascular Diseases “Sveti Sava” from January to

277 pagjenta sa spontanim ICH /
277 patients with non-traumatic ICH

Primena kriterijuma za
iskljucenje iz istrazivanja/
Application of criteria for
exclusion from research

VKA-ICH (20 pacijenata, 54%)/  NOAK-ICH (17 pacijenata, 46%) /
VKA group (20 patients, 54%) NOAC group (17 patients, 46%)

Slika 1. Distribucija pacijenata sa ICH po grupama

Picture 1. Distribution of patients with ICH by group
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kog pola (35%), odnosno 11 Zenskog (65%), prose¢ne
starosti 78,1 godina (Tabela 1).

Nisu pronadene statisticki znacajne razlike izmedu
grupa u anamnestickim podacima vezanim za pret-
hodno lecenu hipertenziju (p = 1,000) i dijabetes meli-
tus (p=0,159) (Tabela 1).

Medu pristiglim rezultatima laboratorijskih ana-
liza izdvojeni su markeri inflamacije kao mogudi pre-
diktori loseg funkcionalnog ishoda pacijenata sa ICH.
Nije bilo statisti¢ki znacajnih razlika izmedu grupa
u vrednostima CRP (p = 0,704), limfocita (p = 0,482) i
NLR (p = 0,104). Medutim, u NOAK-ICH grupi pacijena-
ta srednje vrednosti leukocita (p = 0,034) i neutrofila
(p = 0,030) bile su statisticki vece (Tabela 2). U nasem
radu dokazana je statisticki znacajna pozitivna poveza-
nost NLR i mRS na otpustu (p = 0,002), kao i 90 dana
nakon otpusta (p =0,001) (Tabela 3).

U VKA-ICH grupi pacijenata srednja vrednost mRS
skora na otpustu iznosila je 4,6, dok je u NOAK-ICH gru-
pi 5,1, $to je bez statistiCcke znacajnosti izmedu grupa
(p = 0,442). U grupi VKA-ICH srednja vrednost mRS 90

Tabela 1. Sociodemografski i anamnesticki podaci pacijenata sa ICH u zavisnosti
od grupe, bez statisticki znacajne razlike

Varijable / Variables
Starost, as = sd / Age, as + sd
Pol M/Z / Gender M/F

Prethodno lecena hipertenzija, n (%) / Previously treated hypertension, n (%)

Prethodno lecen dijabetes mellitus, n (%) / Previously diabetes mellitus, n (%)

Tabela 2. Uporedni prikaz laboratorijskih markera inflamacije izmedu
grupa. Vrednosti leukocita i neutrofila bile su statisticki znacajno vece u grupi
pacijenata NOAK-ICH

Varijable / Variables

CRP (mg/L), median (range) / CRP (mg/L), median (range)

Leukociti (10°/L), mean + sd / Leukocytes (10°/L), mean + sd

Neutrofili (10°/L), mean = sd / Neutraphils (10°/L), mean + sd
Limfociti (10°/L), median (range) / Lymphocytes (10°/L), median (range)
NLR, median (range) / NLR, median (range)

Tabela 3. Povezanost odnosa neutrofili/limfociti (NLR) sa funkcionalnim
ishodom pacijenta sa ICH na otpustu i 90 dana nakon otpusta

Table 3. Association between neutrophil-to-lymphocyte ratio (NLR) and
functional outcome in patients with ICH at discharge and 90 days post-discharge

mRS na otpustu / mRS nakon 90 dana /
mRS on discharge mRS after 90 days
rs=0.50 rs=0.56
NLR p=0.002 p=0.001

November 2024, a total of 37 patients were included
in the study after applying the exclusion criteria. Based
on the type of anticoagulant therapy, patients were di-
vided into those previously treated with vitamin K an-
tagonists (VKA-ICH) and those treated with direct oral
anticoagulants (NOAC-ICH). The VKA group included
20 patients (54%), while the NOAC group included 17
patients (46%) (Figure 1).

In the VKA-ICH group, there were 11 male patients
(55%) and 9 female patients (45%) with an average
age of 76.3 years. In the NOAC-ICH group, there were 6
male patients (35%) and 11 female patients (65%) with
an average age of 78.1 years (Table 1).

No statistically significant differences were found
between the groups in terms of medical history re-
garding previously treated hypertension (p = 1.000)
and diabetes mellitus (p =0.159) (Table 1).

Among the available laboratory results, inflamma-
tion markers were analyzed as potential predictors of
poor functional outcome in patients with ICH. No sta-
tistically significant differences were found between

Table 1. Sociodemographic and anamnestic data of patients with ICH depending
on the group, with no statistically significant difference

VKA-ICH NOAK-ICH p-vrednost/p-value
76375 78.1+83 0.490
1/9 6/11 0.231
18 (90%) 16 (94%) 1.000
1(5%) 4(23.5%) 0.159

Table 2. Comparative presentation of laboratory markers of inflammation
between groups. The values of leukocytes and neutrophils were statistically
significantly higher in the NOAK-ICH patient group

VKA-ICH NOAK-ICH p-value
3.9(0.6-54.2) 2.9(1.1-186.0) 0.704

102£3.7 129+3.6 0.034%

82+36 10.9+£3.7 0.030*
1.1(0.2-3.3) 0.8(0.4-2.7) 0.482
7.2(1.9-44.5) 14.1(1.6-32.3) 0.104

the groups in CRP levels (p = 0.704), lymphocyte count
(p = 0.482), or neutrophil-to-lymphocyte ratio (NLR)
(p = 0.104). However, the NOAC-ICH group had signifi-
cantly higher mean leukocyte counts (p = 0.034) and
neutrophil counts (p = 0.030) (Table 2).

Our study showed a statistically significant posi-
tive correlation between NLR and mRS at discharge
(p =0.002) as well as 90 days after discharge (p =0.001)
(Table 3).
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Tabela 4. Ishod pacijenata sa ICH u zavisnosti od vrste prethodne
antikoagulantne terapije, bez statisticke znacajnosti

Varijable / Variables

mRS, median (range) / mRS, median (range)
mRS nakon 90 dana, median (range) / mRS after 90 days, median (range)

Letalniishod n (%) / Fatal outcome n (%)

dana nakon otpusta iznosila je 4,3, dok je u drugoj gru-
pi ona iznosila 4,9, takode bez statisticke znacajnosti
izmedu grupa (p = 0,341). U prvoj grupi bilo je 11 le-
talnih ishoda (58%), dok je u drugoj grupi bilo 13 letal-
nih ishoda (76%), bez statisticke znacajnosti (p =0,238)
(Tabela 4).

DISKUSLJA

Od uvodenja NOAC-a, vise studija analiziralo je razlike
izmedu VKA-ICH i NOAC-ICH sa heterogenim rezulta-
tima.

Koriste¢i se podacima iz Riksstroke i Svedskog regi-
stra, u studiji sa 2483 pacijenata nije pronadena znacaj-
na razlika u smrtnosti i funkcionalnom ishodu nakon
90 dana izmedu NOAC-ICH i VKA-ICH, $to je u korelaciji
sa nasom studijom [9].

Sli¢ni rezultati dobijeni su retrospektivnom opser-
vacionom studijom u koju je uklju¢eno 182 pacijenta;
zaklju€eno je da je mortalitet podjednako visok kod
pacijenata sa NOAC-ICH u odnosu na pacijente na dru-
gim oralnim antikoagulansima [10].

Meta-analiza koja je ukljucivala sedam opservaci-
onih studija pokazala je da je NOAC-ICH bio povezan
sa manjim pocetnim volumenom hematoma i tezinom
mozdanog udara (NIHSS) pri prijemu. VKA-ICH i NO-
AC-ICH imali su slican funkcionalni ishod pri otpustu i
nakon tromesecnog pracenja [11].

Nase istrazivanje je u korelaciji sa meta-analizom
Boulouis G. i saradnika, u koju je uklju¢eno 12 studija i
3875 pacijenata. Nisu pronadene razlike izmedu pacije-
nata sa NOAC-ICH i VKA-ICH u pogledu ukupnog mor-
taliteta pri otpustu, nepovoljnog funkcionalnog ishoda
pri otpustu, kao i nakon tri meseca od otpusta [7].

Medunarodna multicentri¢na analiza uporedivala
je mortalitet, funkcionalni ishod, ali i volumen intra-
kranijalnog krvarenja i ekspanziju hematoma izmedu
NOAK-ICH i VKA-ICH. Pocetni volumen ICH, ekspanzija
hematoma, mortalitet nakon 90 dana i funkcionalni is-
hod bili su sli¢ni u obe grupe ispitanika [12].

Jedna retrospektivna studija bavila se slicnom te-
mom. Naime, Malgorzata Miller i saradnici, analizira-

Table 4. Patient outcomes with ICH based on the type of prior anticoagulant
therapy, without statistical significance

VKA-ICH NOAK-ICH p-vrednost / p-value
6 (1-6) 6 (1-6)

mean (4.6) mean (5.1) d2
6 (1-6) 6 (1-6)

mean (4.3) mean (4.9) 034

11 (58%) 13 (76%) 0.238

In the VKA-ICH group, the mean mRS score at dis-
charge was 4.6, while in the NOAC-ICH group it was
5.1, with no statistically significant difference between
the groups (p = 0.442). Ninety days after discharge, the
mean mRS score was 4.3 in the VKA-ICH group and 4.9
in the NOAC-ICH group, also without statistical signif-
icance (p = 0.341). There were 11 deaths (58%) in the
VKA-ICH group and 13 deaths (76%) in the NOAC-ICH
group, again without statistical significance (p = 0.238)
(Table 4).

DISCUSSION

Since the introduction of NOACs, several studies have
analyzed the differences between VKA-ICH and NO-
AC-ICH with heterogeneous results.

A study involving 2,483 patients, using data from
Riksstroke and the Swedish Stroke Register, found no
significant difference in mortality or functional out-
come after 90 days between NOAC-ICH and VKA-ICH,
which correlates with our study findings [9].

Similar results were obtained in a retrospective
observational study that included 182 patients; it con-
cluded that mortality was equally high in patients with
NOAC-ICH compared to those on other oral anticoag-
ulants [10].

A meta-analysis including seven observational
studies showed that NOAC-ICH was associated with
a smaller initial hematoma volume and lower stroke
severity (NIHSS) at admission. VKA-ICH and NOAC-ICH
had similar functional outcomes at discharge and after
a three-month follow-up [11].

Our research aligns with a meta-analysis by Bou-
louis G. and colleagues, which included 12 studies and
3,875 patients. The differences between NOAC-ICH
and VKA-ICH patients were not found regarding over-
all mortality at discharge, poor functional outcomes at
discharge, or three months post-discharge [7].

An international multicenter analysis compared
mortality, functional outcome, ICH volume, and he-
matoma expansion between NOAC-ICH and VKA-ICH.
Initial ICH volume, hematoma expansion, 90-day mor-
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juci 102 pacijenta sa ICH koji su primali antikoagulan-
tnu terapiju, pokazali su da upotreba NOAK nije bila
povezana sa losijim funkcionalnim ishodom nakon
ICH [13].

U pojedinim klinickim istraZivanjima, pracenjem
radioloskih parametara, primeceno je da pacijenti sa
ICH prethodno leceni NOAK terapijom imaju manji
volumen i ekspanziju hematoma, $to je ranije videno
i na zivotinjskim modelima, a $to se delimi¢no moze
objasniti razlicitim farmakoloskim svojstvima izmedu
ovih klasa antikoagulanata [14]. Na taj na¢in se mogu
objasniti rezultati narednih istraZivanja koji nisu u sa-
glasnosti sa nasom studijom.

Kineska multicentri¢na klinicka studija pokazala
je da je ICH kod pacijenata prethodno le¢enih inhibi-
torima faktora Xa bio povezan sa ve¢com smrtnosc¢u u
poredenju sa pacijentima bez oralne antikoagulantne
terapije, dok su pacijenti na inhibitorima faktora Xa
imali bolje ishode od onih sa ICH povezanim sa var-
farinom [3].

Studijom koja je ispitivala 161 pacijenta sa ICH, do-
bijena je medijana mRS skora tri meseca nakon hospi-
talizacije - u grupi pacijenata NOAK-ICH iznosila je 3,
dok u grupi VKA-ICH ona iznosi 4, sto predstavlja sta-
tisticki znacajnu razliku i nije u saglasnosti sa rezultati-
ma nase studije [14].

Istom temom bavili su se i drugi autori. Istraziva-
njem, u koje je uvrs¢eno 196 pacijenata, zaklju¢eno je
da pacijenti sa NOAC-ICH imaju laksi neuroloski deficit
u poredenju sa VKA-ICH [15].

Upalni mehanizmi igraju vaznu ulogu u intrakrani-
jalnom krvarenju i povezani su sa razvojem pneumoni-
je povezane sa mozdanim udarom - stroke-associated
pneumonia (SAP). Odnos neutrofila i limfocita (NLR)
je pokazan kao najbolji prediktor za pojavu SAP i los
ishod pri otpustu pacijenata sa ICH, sto je u korelaciji
sa nasim rezultatima. U ovom radu statisticki znacaj-
no vece vrednosti leukocita i neutrofila bile su u grupi
NOAK - ICH, to moze objasniti nesto losiji ishod pacije-
nata u toj grupi, bez statisti¢ke znacajnosti [16,171].

S obzirom na heterogene rezultate ovih istraziva-
nja, ukazuje se potreba za daljim prospektivnim, mul-
ticentri¢nim studijama kako bi se omogucila detaljnija
analiza po tipovima antikoagulansa, pracenje radiolos-
kih parametara i uticaj antidota na ishod ovih pacije-
nata.

ZAKLJUCAK

Pacijenti sa netraumatskom ICH i prethodnom terapi-
jom VKA, u odnosu na pacijente sa prethodnom NOAK
terapijom, su bez znacajnih razlika u ishodu le¢enja.

Sukob interesa: Nije prijavljen.

tality, and functional outcomes were similar in both
groups [12].

A retrospective study conducted by Malgorzata
Miller and colleagues, analyzing 102 patients with ICH
on anticoagulant therapy, showed that NOAC use was
not associated with worse functional outcomes after
ICH [13].

In certain clinical studies, radiological parameters
showed that patients with ICH previously treated with
NOACs had smaller hematoma volume and expan-
sion-this was also observed in animal models - which
could be partly explained by the different pharmaco-
logical properties of these anticoagulant classes [14].
These findings might account for the results of subse-
quent studies that differ from ours.

A Chinese multicenter clinical study showed that
ICH in patients previously treated with factor Xa inhibi-
tors was associated with higher mortality compared to
patients not on oral anticoagulants. However, patients
on factor Xa inhibitors had better outcomes than those
with warfarin-associated ICH [3].

A study involving 161 patients with ICH found that
the median mRS score three months after hospitaliza-
tion was 3 in the NOAC-ICH group, compared to 4 in
the VKA-ICH group. This difference is statistically signif-
icant and conflicts with the results of our study [14].

Other authors have addressed this topic as well.
A study of 196 patients concluded that patients with
NOAC-ICH had milder neurological deficits than those
with VKA-ICH [15].

Inflammatory mechanisms play an essential role
in intracranial hemorrhage and are associated with
the development of stroke-associated pneumonia
(SAP). The neutrophil-to-lymphocyte ratio (NLR) best
predicts SAP and poor discharge outcomes in ICH pa-
tients, which correlates with our findings. In this study,
significantly higher leukocyte and neutrophil values
were observed in the NOAC-ICH group, which may
explain the slightly worse outcomes in that group,
though without statistical significance [16,17].

Given the heterogeneous results of these studies,
further prospective, multicenter studies are needed to
allow for more detailed analysis by anticoagulant type,
radiological parameter monitoring, and the impact of
reversal agents on patient outcome.

CONCLUSION

Patients with non-traumatic ICH previously treated
with VKAs, compared to those previously treated with
NOACs, showed no significant differences in treatment
outcomes.

Conflict of interest: None declared.
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SAZETAK

U zdravstvenom sektoru, upravljanje ljudskim resursima ukljucuje planiranje,
zaposljavanje, selekciju, obuku, razvoj karijere, evaluaciju ucinka i promovisanje
kvaliteta Zivota radnika. Zdravstveni sektor se suocava sa problemima u uprav-
ljanju ljudskim resursima, kao $to su nedostatak profesionalaca, loSa raspodela
funkcija, neadekvatni uslovi rada, ogranicenost znanja i vestina, kao i strategije
upravljanja koje nisu uskladene sa potrebama stanovnistva. Cilj istraZivanja je da
se opiSe upravljanje ljudskim resursima u Namibskoj pokrajinskoj bolnici "N 'Gola
Kimbanda" i razvije akcioni plan za poboljsanje upravljanja.
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ABSTRACT

Human resource management in the health sector encompasses planning, re-
cruitment, selection, training, career development, performance evaluation, and
efforts to enhance the quality of life for workers. However, the sector is facing a
crisis due to challenges in human resource management, including workforce
shortages, inefficient role distribution, inadequate working conditions, skill gaps,
and management strategies that fail to align with the needs of the population.
This research aims to analyze human resource management at the Namibe Provin-
cial Hospital “N'Gola Kimbanda” and develop an action plan for its improvement.

Keywords: management, human resources, Namibe Provincial Hospital,
planning

RESUMO

No sector da sadde, a gestao de recursos humanos envolve planeamento, recru-
tamento, selecdo, treinamento, desenvolvimento de carreira, avaliacao de de-
sempenho e promogdo da qualidade de vida dos trabalhadores. 0 sector da sadde
enfrenta um colapso relacionado a problemas na gestdo de recursos humanos,
como a escassez de profissionais, ma distribuicao de funcdes, condicoes de trabalho
inadequadas, limitagoes de conhecimento e competéncias, e estratégias de gestao
desalinhadas com as necessidades da populagao. 0 objectivo da pesquisa é analisar
a gestdo de recursos humanos no Hospital Provincial do Namibe “N‘Gola Kimban-
da” e desenvolver um plano de ac¢do para a melhoria dessa gestao.

Palavras-chave: gestao, recursos humanos, Hospital Provincial do Namibe, pla-
neamento
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uvoD

U informatickom dobu, od 1990-ih do danas, upravlja-
nje zaposlenima sve vise usvaja humanisticki pristup,
fokusirajudi se na politike koje prepoznaju i vrednuju
ljudski kapital unutar organizacija [1]. Dobar sistem
upravljanja zahteva jasne ciljeve kako bi se osigurala
efikasnost i efektivnost, kao i menadzere sposobne za
stratesko vodenje. U zdravstvenom sektoru, upravlja-
nje ljudskim resursima uklju¢uje planiranje, zaposlja-
vanje, selekciju, obuku, razvoj karijere, evaluaciju ucin-
ka i unapredenje kvaliteta Zivota zaposlenih. Medutim,
zdravstveni sektor suocava se s krizom u upravljanju
ljudskim resursima, koju karakteriSu nedostatak struc-
nog kadra, neefikasna raspodela funkcija, neadekvatni
radni uslovi, ograni¢enja u znanju i vestinama, kao i
upravljacke strategije koje nisu uskladene s potrebama
stanovnistva. Ovi problemi rezultiraju stresom, neza-
dovoljstvom i niskim samopostovanjem medu zapo-
slenima, kao i nedovoljnom pomodi upitnog kvaliteta.
Zbog toga je klju¢no da menadzeri prilagode tradicio-
nalne prakse savremenim potrebama zaposlenih i or-
ganizacija.

Termin ljudski resursi za zdravlje” pojavio se 1950-
ih u analizama medicinske obuke, koje je podstica-
la Panamericka zdravstvena organizacija [2]. Tokom
1970-ih, podrzava se sistemski razvoj ljudskih resursa
za zdravlje kroz program Strateske pripreme za zdrav-
stveno osoblje [3]. lako je Panameric¢ka zdravstvena or-
ganizacija nastojala da defini$e smernice za kontinuira-
nu edukaciju zdravstvenih kadrova, omogucavajuciim
da analiziraju svoj radni kontekst, identifikuju proble-
me, podsti¢u ucesce i ucestvuju u donosenju odluka,
uloga ljudskih resursa u zdravstvenim sistemima dugo
nije bila adekvatno vrednovana. Nedostatak stru¢nog
kadra u mnogim zdravstvenim programima predstav-
ljao je znacajnu prepreku u postizanju zacrtanih cilje-
va. Zadovoljstvo pacijenata danas je jedan od najvazni-
jih pokazatelja konkurentnosti medicinskih subjekata.
Prepoznato je da, pored pozitivnih rezultata lecenja,
element koji privlaci pacijente u odredeni zdravstve-
ni centar jeste i visok kvalitet pruzenih usluga. Zdrav-
stveni menadzeri, stoga, usmeravaju svoje napore ka
pravilnom upravljanju ljudskim resursima kako bi pa-
cijentima obezbedili visokokvalitetne usluge, ¢ime se,
ujedno, povecava njihovo zadovoljstvo uslugom [4].

Ljudski resursi za zdravlje se trenutno smatraju ne
samo strateskim kapitalom, ve¢ i glavnim resursom za
rad svakog zdravstvenog sistema [5]. Medutim, kvalitet
zdravstvenih usluga i pristup zdravstvenim uslugama
zavise od klju¢nih faktora kao $to su broj, geografska
distribucija i vestine ljudskih resursa. Jedan od najvecih
izazova, narocito za zemlje sa niskim prihodima, jeste
organizacija radne snage, koja obuhvata obuku koja

INTRODUCTION

Since the 1990s, the information age has driven em-
ployee management toward a more humanistic ap-
proach, emphasizing policies that recognize and nur-
ture human capital within organizations [1]. An effec-
tive management system relies on clear objectives to
ensure efficiency and effectiveness, along with man-
agers who demonstrate strong strategic leadership.
In the health sector, human resource management
encompasses planning, recruitment, selection, train-
ing, career development, performance evaluation, and
initiatives to enhance employees’ quality of life. How-
ever, the health sector is experiencing a crisis in human
resource management, marked by a shortage of pro-
fessional staff, inefficient role distribution, poor work-
ing conditions, skill and knowledge limitations, and
management strategies misaligned with population
needs. These issues lead to stress, dissatisfaction, and
low self-esteem among employees, while also compro-
mising the availability and quality of care. Therefore, it
is crucial that managers adapt traditional practices to
the modern needs of employees and organizations.

The term “human resources for health” emerged in
the 1950s through analyses of medical training, driv-
en by the Pan American Health Organization [2]. In the
1970s, the systemic development of human resources
for health was supported through the Strategic Prepa-
ration for Health Personnel program [3]. Although
the Pan American Health Organization has aimed to
establish guidelines for the continuous education of
health personnel, enabling them to analyze their work
environment, identify challenges, foster engagement,
and contribute to decision-making, the role of human
resources in health systems has long been underval-
ued. The shortage of professional staff in many health
programs has been a major obstacle to achieving es-
tablished goals. Today, patient satisfaction is consid-
ered one of the key indicators of the competitiveness
of healthcare organizations. It is acknowledged that,
alongside positive treatment outcomes, the quality of
services provided is a key factor in attracting patients
to a particular health center. As a result, health manag-
ers focus their efforts on effectively managing human
resources to deliver high-quality services, thereby en-
hancing patient satisfaction [4].

Human resources for health are now regarded not
only as strategic capital but also as the primary re-
source driving the functioning of any health system
[5]. However, the quality and accessibility of health
services depend on key factors such as the number,
geographical distribution, and skills of the healthcare
workforce. One of the biggest challenges, particularly
for low-income countries, is workforce organization.

36

Mart 2025. | Volumen 6/ Broj 1 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



) n
UPRAVLJANJE LJUDSKIM RESURSIMA U NAMIBSKOJ POKRAJINSKOJ BOLNICI "N GOLA KIMBANDA , ANGOLA da Caridade Felix Chitanga and Celina Malaquias.

HUMAN RESOURCE MANAGEMENT AT NAMIBE PROVINCIAL HOSPITAL - N'GOLA KIMBANDA, ANGOLA

nije usmerena na potrebe stanovnistva, nizak kapaci-
tet radnika da odgovore na zahteve korisnika, kao i po-
teskoce u privlacenju i zadrzavanju stru¢njaka. Stavise,
postoji hitna potreba da se obezbedi pravi¢na i efika-
sna raspodela ljudskih resursa [5]. Imajudi to u vidu,
klju¢no je da se politike upravljanja zdravstvenim ljud-
skim resursima razvijaju strateski kako bi se poboljsala
distribucija, obuka i kvalifikacije stru¢njaka, posebno u
zemljama sa nizim prihodima.

Situacija i problemi u vezi sa zdravstvenim
kadrovima u Angoli

Prema Osnovnom zakonu o nacionalnom zdravstve-
nom sistemu Angole [6], drzava je obavezna da obez-
bedi univerzalni pristup zdravstvenoj zastiti, u okviru
raspolozivih ljudskih, tehnickih i finansijskih resursa.
Stavide, obuka i profesionalni razvoj, uklju¢ujuci stalnu
obuku u zdravstvenom sektoru, smatraju se osnovnim
ciljevima za kontinuirani razvoj sistema.

Razvoj ljudskih resursa u zdravstvu u Angoli, pod
kontrolom Ministarstva zdravlja, belezi znacajan na-
predak u ukupnom broju kadrova na centralnom ni-
vou u poslednjih pet godina, posebno u oblastima
medicine, medicinskih sestara, dijagnostic¢kih tehnica-
ra i bolnicara, 5to je omogucilo pravovremena resenja.
Prema trenutnim pokazateljima, na svakih 10 000 sta-
novnika dolaze dva lekara (2/10 000), devetnaest me-
dicinskih sestara (19/10 000), ¢etiri dijagnosticka i te-
rapijska tehnicara (4/10 000), pet bolni¢kih pomoc¢nih
radnika (5/10 000) i jedanaest radnika opSteg rezima
(11/10 000). Pored toga, postoji asimetricna geograf-
ska raspodela osoblja u sektoru, Sto predstavlja znaca-
jan izazov za Program planiranja, upravljanja i razvoja
ljudskih resursa [7]. U Angoli postoje znacajne varijaci-
je u medicinskoj gustini medu razli¢itim provincijama
i opstinama, sa ve¢om koncentracijom profesionalaca
u urbanim podrucjima, Sto se negativno odrazava na
ruralna i teSko dostupna podruéja. Ovo doprinosi ne-
jednakostima u kvalitetu pruzenih usluga, $to rezultira
pretrpanos¢u bolnica, kasnjenjem u zbrinjavanju i du-
gim listama ¢ekanja za hirurske intervencije. U mno-
gim slucajevima, ovi faktori su povezani s pove¢anom
smrtnoscu.

U 2020. godini, procena koju je sproveo Nacional-
ni program za kontrolu zanemarenih tropskih bolesti
otkrila je nedostatak obuke i ograni¢ene kapacitete
medu nekim pokrajinskim i opstinskim menadzerima
u oblastima pogodenim zanemarenim tropskim bo-
lestima [8]. IstraZivanje je otkrilo da su intervjuisani
zdravstveni radnici imali vrlo ograni¢eno znanje o pa-
tofiziologiji i metodama kontrole zanemarenih trop-
skih bolesti u Angoli. Ovi rezultati naglasavaju hitnu
potrebu za ulaganjem u profesionalni razvoj kako bi se

This includes training that is not aligned with the pop-
ulation’s needs, limited capacity among workers to
meet user demands, and difficulties in attracting and
retaining skilled professionals. Moreover, there is an
urgent need to ensure a fair and efficient distribution
of human resources. To address this, it is essential to
develop health human resource management poli-
cies strategically, aimed at improving the distribution,
training, and qualifications of professionals, particular-
ly in lower-income countries.

The health workforce challenges and issues in
Angola

According to the Basic Law on the National Health
System of Angola [6], the state is responsible for en-
suring universal access to healthcare, within the limits
of available human, technical, and financial resources.
Furthermore, training and professional development,
including ongoing education in the health sector, are
recognized as essential for the system’s continuous ad-
vancement.

The development of human resources for health in
Angola, overseen by the Ministry of Health, has made
significant progress over the past five years, particular-
ly in the fields of medicine, nursing, diagnostic tech-
nology, and paramedics. This growth has facilitated
more timely and effective solutions to healthcare chal-
lenges. Current indicators show that for every 10,000
inhabitants, there are two doctors (2/10,000), nineteen
nurses (19/10,000), four diagnostic and therapeutic
technicians (4/10,000), five hospital auxiliary workers
(5/10,000), and eleven general workers (11/10,000).
Additionally, the unequal geographical distribution of
personnel in the sector poses a significant challenge
for the Human Resources Planning, Management, and
Development Program [7]. In Angola, there are notable
disparities in medical density across provinces and mu-
nicipalities, with a higher concentration of profession-
als in urban areas. This imbalance negatively affects ru-
ral and remote regions, contributing to inequalities in
the quality of services. As a result, there are issues such
as hospital overcrowding, delays in care, and long wait-
ing lists for surgical procedures. In many cases, these
factors are linked to higher mortality rates.

In 2020, an assessment by the National Neglected
Tropical Disease Control Program revealed a lack of
training and limited capacity among provincial and
municipal managers in areas affected by neglected
tropical diseases [8]. The research found that the health
workers interviewed had limited knowledge of the
pathophysiology and control methods for neglected
tropical diseases in Angola. These findings underscore
the urgent need to invest in professional development
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osigurala pravilna implementacija tehnic¢kih smernica
za programe kontrole zanemarenih tropskih bolesti na
svim nivoima [8].

Nejednakosti u univerzalnom pristupu zdravstve-
nim uslugama, slab sistem upucivanja i kontrauputa na
tri nivoa zastite, nedostatak ljudskih resursa u kolicini i
kvalitetu, nejednakost u njihovoj raspodeli izmedu ur-
banih i ruralnih sredina, kao i neadekvatno upravljanje
lekovima i medicinskim sredstvima, doveli su do nee-
fikasnog upravljanja i regulisanja Nacionalnog zdrav-
stvenog sistema Angole. Ovo je uzrokovalo pogorsa-
nje zdravstvenog stanja stanovnistva, koje je rezultat
dvostrukog tereta zaraznih i hroni¢nih nezaraznih bo-
lesti, Sto je dovelo do povecanja stope morbiditeta i
mortaliteta, narocito u najugrozenijim grupama [9].

Znacaj upravljanja ljudskim resursima u
zdravstvenim ustanovama

U dinami¢nom okruzenju u kojem se informacije brzo
Sire, zdravstvene ustanove sve vise moraju da se su-
ocavaju sa izazovom da budu kreativne, inovativne i
efikasne u upravljanju troskovima. Stoga, neophodne
su informacije koje pomazu u razumevanju sloZzenosti
procesa upravljanja ljudskim resursima, kao i u formira-
nju kompetentnih i vrhunskih timova u radnom okru-
zenju koje pruza sigurnost, motivaciju i podrsku, omo-
gucavajuci ljudima da daju svoj maksimum. Upravlja-
nje ljudskim resursima u zdravstvenim organizacijama
je vazna komponenta kvalitetnog i efikasnog pruzanja
zdravstvenih usluga [10].

Medu razli¢itim elementima upravljanja, ljudi su
najdinamicniji element i predstavljaju vaznu imovinu
u bolnicama i drugim ustanovana.

Iz perspektive Samboa [1] upravljanje ljudskim re-
sursima je od velikog znacaja jer vodi racuna o osobi
od njenog ulaska u ustanovu kroz formalne procedure
do njenog izlaska usled penzionisanja ili napustanja.
Svetska zdravstvena organizacija [5] naglasava klju¢nu
ulogu ljudskih resursa u zdravstvenim sistemima, koji
obuhvataju razli¢ite dimenzije, poput sastava i raspo-
dele radne snage, obuke, stru¢nih kvalifikacija, trzista
rada, organizacije rada, regulacije profesionalne prak-
se, radnih odnosa, kao i tradicionalnog upravljanja
kadrovima. S druge strane, timovi ljudskih resursa u
zdravstvu se bave slozenim drzavnim propisima i sin-
dikalnim ugovorima, kao i sve ve¢im troskovima rada.
Oni se takode suocavaju sa jedinstvenim izazovima
vezanim za bezbednost, nivo stresa i nedostatak struc-
nog kadra [11]. Tim za ljudske resurse odgovoran je za
osiguravanje pravilne dokumentacije radnih propisa i
redovno azuriranje podataka o zaposlenima, kao i za
saradnju sa pravnim odeljenjem kompanije na razvoju
i implementaciji programa koji obucavaju zaposlene

to ensure the effective implementation of technical
guidelines for NTD control programs at all levels [8].
Inequalities in universal access to healthcare, a
weak referral and counter-referral system across all
three levels of protection, shortages in both the quan-
tity and quality of human resources, uneven distribu-
tion between urban and rural areas, and poor man-
agement of medications and medical resources have
all contributed to ineffective management and regula-
tion of Angola’s National Health System. This has led to
a decline in the population’s health, driven by the dual
burden of infectious and chronic non-communicable
diseases, resulting in increased morbidity and mortali-
ty, particularly among the most vulnerable groups [9].

The importance of human resource
management in healthcare institutions

In afast-paced environment where information spreads
quickly, healthcare institutions are increasingly tasked
with being creative, innovative, and cost-effective. As
such, access to accurate information is essential for un-
derstanding the complexities of human resource man-
agement and for building competent, high-perform-
ing teams. A supportive work environment that fos-
ters security, motivation, and encouragement enables
individuals to perform at their best. Human resource
management in healthcare organizations is a critical
component for ensuring the quality and efficiency of
healthcare service delivery [10].

Among the various management elements, people
are the most dynamic and valuable asset in hospitals
and other healthcare institutions.

From Sambo’s perspective [1], human resource
management is crucial as it oversees an individual’s
journey within the institution, from their entry through
formal procedures to their departure, whether through
retirement or resignation. The World Health Organiza-
tion [5] highlights the critical role of human resources
in health systems, encompassing various dimensions
such as workforce composition and distribution, train-
ing, professional qualifications, the labor market, work
organization, regulation of professional practice, labor
relations, and traditional personnel management. In
addition, healthcare HR teams navigate complex gov-
ernment regulations, union contracts, and rising labor
costs. They also encounter unique challenges related
to security, stress levels, and staff shortages [11]. The
Human Resources team is responsible for ensuring
proper documentation of work regulations, regularly
updating employee data, and collaborating with the
legal department to develop and implement training
programs that ensure compliance with the law and
minimize the risk of illegal actions. Therefore, it is es-
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kako da postuju zakone i rizik od nezakonitih postupa-
ka svedu na minimum. Stoga je klju¢no da organizacije
imaju sveobuhvatnu viziju uloge ove oblasti, koja se
fokusira na najvazniji resurs - ljude.

Cilj istrazivanja je da se analizira upravljanje ljud-
skim resursima u Namibskoj pokrajinskoj bolnici ,N’-
Gola Kimbanda” i razvije akcioni plan za njegovo po-
boljsanje. Ovaj istrazivacki rad temelji se na jednostav-
noj deskriptivnoj studiji, koja koristi kvantitativni i kva-
litativni pristup, s ciljem da opise fenomen u odnosu na
populaciju i identifikuje karakteristike ove populacije ili
reprezentativhog uzorka.

METOD RADA

Istrazivanje o upravljanju ljudskim resursima u Nami-
bskoj pokrajinskoj bolnici ,N'Gola Kimbanda”, sprove-
deno je u periodu od 5. do 15. februara 2025. godine
u vidu ankete, u kojoj je u¢estvovalo 20 zaposlenih koji
obuhvataju nacelnike i zamenike upravnika odeljenja
ortopedije, eksternih konsultacija, laboratorije, urgen-
tne sluzbe (izmedu ostalih), kao i odgovorne za ljudske
resurse i odeljenje kontinuiranog usavrsavanja. Medu
ispitanicima bilo je 14 stru¢njaka zenskog pola i Sest
stru¢njaka muskog pola. Sto se ti¢e starosti anketiranih
strunjaka, Sest stru¢njaka pripada starosnom rasponu
od 41 do 50 godina, devet stru¢njaka starosnom ras-
ponu od 31 do 40 godina, i pet stru¢njaka rasponu od
21 do 30 godina. Sto se ti¢e radnog staza, 12 ispitani-
ka ima viSe od 10 godina radnog staza, dok 6 ispitanih
stru¢njaka ima manje od 10 godina radnog staza.
Kada je re¢ o naSem istrazivanju, vazno je napome-
nuti da su ispitani stru¢njaci pokazali visok nivo volje i
spremnosti da odvoje vreme za ucesce, s obzirom na
to da su, kao nacelnici i zamenici direktora, imali klju¢-
nu ulogu u upravljanju i svakodnevnom funkcionisa-
nju bolnice. Njihova iskustva i uvidi pruzaju dragoce-
nu perspektivu na efikasnost politike ljudskih resursa,
omogucavajudi dublju analizu procesa upravljanja. An-
keta je sprovedena tako 5to je ispitanicima prvo opisa-
na svrha istrazivanja, a pitanja sa ponudenim odgovo-
rima na skali od 1 do 4 su prevedena na njihov maternji
jezik i poslata putem imejla. Ispitanicima je ponuden
intervju za eventualne nedoumice u vezi sa pitanjima i
odgovorima. Ispitanici su popunili upitnik svojeru¢no,
a dobijeni odgovori su skenirani za kasniju analizu. Vaz-
no je naglasiti da su dobijeni odgovori anonimni.
Instrument istrazivanja bio je upitnik za brzu pro-
cenu upravljanja ljudskim resursima, koji je originalno
razvila Svetska zdravstvena organizacija 2004. godine,
s ciljem procene aspekata upravljanja ljudskim resur-
sima u zdravstvenom sektoru. U nasem istrazivanju je
korid¢eno trece izdanje upitnika, koje je kreirano uz
pomo¢ Americke organizacije za medunarodni razvoj

sential for organizations to adopt a comprehensive
view of this field, focusing on the most valuable re-
source - people.

The aim of this research is to analyze the manage-
ment of human resources at the Namibe Provincial
Hospital “N'Gola Kimbanda” and develop an action
plan for its improvement. This study employs a descrip-
tive design, utilizing both quantitative and qualitative
approaches to describe the phenomenon within the
population and identify the characteristics of the pop-
ulation or a representative sample.

METHOD

Research on human resource management at Namibe
Provincial Hospital “N'Gola Kimbanda” was conducted
from February 5 to 15, 2025, through a survey. The sur-
vey included 20 participants, comprising department
heads and deputy heads from orthopedics, external
consultations, laboratories, emergency services, and
other departments, as well as those responsible for
human resources and the department of continuous
education. Among the respondents, there were 14 fe-
male professional and six male professionals. In terms
of age, six respondents were between 41 and 50 years
old, nine were between 31 and 40 years old, and five
were between 21 and 30 years old. Regarding senior-
ity, 12 respondents had more than 10 years of expe-
rience, while six had less than 10 years of experience.
It is important to note that the professionals involved
in our research demonstrated a strong willingness to
participate, especially given their key roles as heads
and deputy directors, which were crucial to the man-
agement and daily operations of the hospital. Their
experiences and insights offer a valuable perspective
on the effectiveness of HR policies, allowing for a more
in-depth analysis of the management process. The sur-
vey began by explaining the research purpose to the
respondents. The questions, with answers on a scale of
1 to 4, were translated into their native language and
sent via email. Respondents were offered the option
of an interview to clarify any questions or answers.
The questionnaires were completed by hand, and the
responses were scanned for subsequent analysis. It is
important to note that all responses were kept anon-
ymous.

The research instrument used was a questionnaire
for the rapid assessment of human resource manage-
ment, originally developed by the World Health Orga-
nization in 2004 to evaluate various aspects of human
resource management in the health sector. Our study
utilized the third edition of the questionnaire, which
was updated in 2012 with the support of the American
Organization for International Development [12]. The
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2012. godine [12]. Prvi deo upitnika obuhvatao je so-
cio-demografske podatke, dok je drugi deo sadrzao
pitanja koja su direktno povezana sa temom istraziva-
nja: upravljanjem ljudskim resursima u Namibskoj po-
krajinskoj bolnici “N'gola Kimbanda’, Angola. Ponudeni
odgovori na skali od 1 do 4 ukazuju na stepen slaganja
sa izjavama koje se odnose na postojanje, komplet-
nost/razvoj i koris¢enje u operativne i strateske svrhe.
Na primer: 1 (delimi¢no ili potpuno postoji), 2 (sadrzaj
je kompletan ili se razvija u tom smeru), 3 (sadrzaj je
kompletan i koristi se u svrhe za koje je razvijen), i 4
(koristi se i za stratesko funkcionisanje).

Statisticka analiza

Za deskripciju podataka korisc¢en je graficki prikaz koji
prikazuje apsolutne ucestalosti i relativne odnose. Po-
vezanost izmedu kategorija starosti i skorova po dome-
nima procenjena je primenom Spearmanovog koefici-
jenta korelacije rangova. Statisticke hipoteze testirane
su na nivou statisticke znacajnosti (alfa nivo) od 0,05.
Svi podaci obradeni su u IBM SPSS Statistics 22 (IBM
Corporation, Armonk, NY, USA) softverskom paketu.

REZULTATI

Karakteristike, organizacija i distribucija
profesionalaca u Namibskoj provincijskoj
bolnici,N'Gola Kimbanda"

Namibska pokrajinska bolnica,N'Gola Kimbanda', koja
se nalazi u ulici Amilcar Cabral, u blizini Politehnicke
Skole Namibe, glavna je referentna jedinica u provin-
ciji Namibe, koja se isti¢e po kvalitetu svojih usluga i
smestajnom kapacitetu. Bolnica nudi Sirok spektar me-
dicinskih usluga, ukljucujudi opstu medicinu, hirurgiju,
ortopediju, oftalmologiju, stomatologiju, otorinolarin-
gologiju, hitne slucajeve, intenzivnu negu, dermatolo-
giju, kardiologiju, neurologiju, ambulantne konsultaci-
je, farmaciju, snimanje, klini¢ku analizu, hemioterapiju,
i dobrovoljno testiranje na HIV [13].

Kada je rec o broju struc¢njaka, vazno je istac¢i da Na-
mibska pokrajinska bolnica ,N'Gola Kimbanda” trenut-
no ima 150 medicinskih sestara, 105 terapeutskih i di-
jagnostickih tehnicara i 147 stru¢njaka za podrsku. Tim
profesionalaca je rasporeden na nacin koji garantuje
efikasnu uslugu, sa slede¢om raspodelom: 2 lekara, 24
medicinske sestre i 7 specijalista u hirurSkom bloku; 27
lekara, 28 medicinskih sestarai 11 specijalista hitne po-
modi; te 2 lekara, 15 medicinskih sestara i 5 specijalista
za podrsku u Jedinici intenzivne nege. Pored toga, bol-
nica nudi usluge kao $to suambulantne konsultacije sa
3 lekara, 5 medicinskih sestara i 6 drugih stru¢njaka, te
radiografija sa 4 lekara, 19 tehnicara i joS jednim spe-
cijalistom. U sektoru ortopedije, bolnica ima 7 lekara,

first part of the questionnaire collected socio-demo-
graphic data, while the second part included questions
directly related to the research topic: human resource
management at Namibe Provincial Hospital “N'gola
Kimbanda,” Angola. Respondents were asked to rate
their agreement with statements about the existence,
completeness, development, and use of various HR
management practices for both operational and stra-
tegic purposes. Responses were provided on a scale of
1 to 4: 1 (partially or completely exists), 2 (content is
complete or being developed in that direction), 3 (con-
tent is complete and used for its intended purpose),
and 4 (it is also used for strategic functioning).

Statistical analysis

Data were described using graphical displays, showing
both absolute frequencies and relative proportions.
The association between age categories and domain
scores was assessed using Spearman’s rank correlation
coefficient. Statistical hypotheses were tested at a sig-
nificance level (alpha) of 0.05. All data were analyzed
using the IBM SPSS Statistics 22 software package (IBM
Corporation, Armonk, NY, USA).

RESULTS

Characteristics, Organization, and Distribution
of Professionals at Hopital Provincial do Namibe
»N'Gola Kimbanda"

The Namibe Provincial Hospital “N'Gola Kimbanda,” lo-
cated on Amilcar Cabral Street, near the Namibe Poly-
technic School, serves as the primary reference hospital
in Namibe Province, renowned for the quality of its ser-
vices and capacity to accommodate patients. The hos-
pital offers a comprehensive range of medical services,
including general medicine, surgery, orthopedics, oph-
thalmology, dentistry, otolaryngology, emergency care,
intensive care, dermatology, cardiology, neurology, out-
patient consultations, pharmacy, imaging, clinical analy-
sis, chemotherapy, and voluntary HIV testing [13].
Namibe Provincial Hospital “N'Gola Kimbanda”
currently employs 150 nurses, 105 therapeutic and di-
agnostic technicians, and 147 support specialists. The
professional team is strategically distributed to ensure
efficient service delivery, with the following allocation:
2 doctors, 24 nurses, and 7 specialists in the surgical
block; 27 doctors, 28 nurses, and 11 emergency special-
ists; and 2 doctors, 15 nurses, and 5 support specialists
in the Intensive Care Unit. In addition, the hospital pro-
vides outpatient consultations with 3 doctors, 5 nurses,
and 6 other specialists, as well as radiography services
with 4 doctors, 19 technicians, and an additional spe-
cialist. In the orthopedics department, the team in-
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18 medicinskih sestara i 7 drugih stru¢njaka; u oblasti
opste medicine radi 5 lekara, 18 medicinskih sestara i
4 druga strucna lica, a na hirurgiji tim ¢ini 6 lekara, 16
medicinskih sestara i stru¢njaka drugih profila. Nedo-
statak specijalista i dalje predstavlja ozbiljan problem.
Zbog ovog probelma, mnogi pacijenti, narocito oni sa
povredama glave ili zastojem u radu bubrega, moraju
biti prebaceni u Centralnu bolnicu Lubango, u provin-
ciji Huila. Ovi transferi podrazumevaju visoke troskove
prevoza, hrane i smestaja za ¢lanove porodice, pored
toga Sto dodatno oteZavaju bolnicku logistiku.

Ukratko, uprkos ovim izazovima, bolni¢ka sluzba
za kontinuiranu edukaciju nastavlja da igra osnovnu
ulogu, promovisuci obrazovanje i profesionalne kvali-
fikacije tehnickog i administrativnog osoblja. Vodena
vrednostima kao $to su etika, humanizam, inovativ-
nost, kompetentnost i institucionalna posvecéenost,
bolnica kontinuirano radi na unapredenju nastavnih
aktivnosti, obuka i istrazivackih aktivnosti. Ona sara-
duje sa odgovornim osobama u oblastima ljudskih
resursa, klinickog menadZzmenta i sestrinstva, s ciljem
poboljsanja struc¢nosti i efikasnosti zaposlenih tehnica-
ra u svim inicijativama za unapredenje [13].

Grafikon 1. Karakterizacija ispitanika prema polu

cludes 7 doctors, 18 nurses, and 7 other specialists. For
general medicine, there are 5 doctors, 18 nurses, and
4 other professionals, while the surgery team consists
of 6 doctors, 16 nurses, and specialists from various
fields. The shortage of specialists remains a significant
challenge. As a result, many patients, particularly those
with head injuries or kidney failure, must be transferred
to Lubango Central Hospital in Huila Province. These
transfers incur high costs for transportation, food, and
accommodation for family members, while also adding
to the logistical challenges faced by the hospital.

In summary, despite these challenges, the hospi-
tal's continuing education service remains essential,
playing a key role in the education and professional
development of both technical and administrative
staff. Guided by values such as ethics, humanism, in-
novation, competence, and institutional commitment,
the hospital consistently strives to enhance teaching,
training, and research activities. It collaborates closely
with human resources, clinical management, and nurs-
ing teams to improve the expertise and efficiency of
employed technicians across all improvement initia-
tives [13].

Chart 1. Respondents characterization by gender

Iz Grafikona 2, moze se zakljuciti da je od anketi-
ranih stru¢njaka njih 9 u starosnoj dobi od 31 do 40
godina, 6 u starosnoj dobi od 41 do 50 godina, a 5 u
starosnoj dobi od 21 do 30 godina.

Nivo razvoja kapaciteta za upravljanje ljudskim
resursima u Namibskoj pokrajinskoj bolnici ,N'Gola

Based on Chart 2, it can be concluded that 9 of the
surveyed professionals are between the ages of 31
and 40, 6 are between 41 and 50, and 5 are between
21 and 30.

The development level of human resource man-
agement capacity at Namibe Provincial Hospital “N'Go-
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Grafikon 2. Karakterizacija ispitanika prema starosnoj grupi

10

broj ispitanika / number of participants

21-30

Kimbanda” razmatran je kroz pitanja vezana za budzet
i osoblje odgovorno za funkcije upravljanja ljudskim
resursima. Sto se ti¢e osoblja zaduzenog za kadrovske
funkcije, 15 stru¢njaka je navelo stepen 2, sto ukazuje
na to da postoji tim za upravljanje ljudskim resursima,
ali sa ograni¢enim iskustvom u ovoj oblasti. Pet struc-
njaka je navelo stepen 3, $to ukazuje na to da postoji
osoblje za ljudske resurse, ali samo za sprovodenje naj-
osnovnijih procedura.

Sto se ti¢e budzeta za upravljanje ljudskim resur-
sima osoblja ili aktivnosti, 10 zaposlenih je odabralo

Grafikon 3. Razvoj kapaciteta za upravljanje ljudskim resursima

Kadar iz oblasti upravljanja ljudskim
vrednostima odgovoran za funkcijonisanje

upravljanja ljudskim vrednostima /
HRM staff responsible for HRM functions

Budzet iz oblasti upravljanja ljudskim
vrednostima za zaposlene ili aktivhosti /
HRM budget for staff or activities

0%
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Chart 2. Respondents characterization by age group

starost/ age
41-50 /o9

31-40
la Kimbanda” was evaluated based on factors such as
the budget and the personnel responsible for human
resource management functions. Regarding the staff in
charge of human resource management, 15 experts rat-
ed the level as 2, indicating the presence of a human re-
source team, albeit with limited experience in the field.
Five experts rated it at level 3, suggesting that there
are human resources staff, but their responsibilities are
confined to handling only the most basic procedures.
Regarding the human resource management bud-
get for personnel or activities, 10 employees selected

Chart 3. Development of human resource management capacity

60%

40% 80% 100%

El E2 m3 m4
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stepen 1, Sto znaci da nema budzeta, dok je 7 struc-
njaka odabralo stepen 2, sugerisuci da postoji ogra-
ni¢en budzet, a troje zaposlenih stepen 3, $to znadi
da je budzet dodeljen, ali je neredovan, i ne moze se
dugoro¢no na njega racunati. Vazno je istaci da, pre-
ma prikazanim podacima, nivo razvijenosti kapaciteta
za upravljanje ljudskim resursima navedene bolnice
predstavlja znacajne izazove, iako kadrovski tim posto-
ji, njegove funkcije su ogranicene, $to direktno utic¢e na
efikasnost upravljanja ljudskim kapitalom ustanove.
Sto se ti¢e planiranja ljudskih resursa, 3 ispitanika
su odabrala stepen 2, navodeci da godisnji plan kadro-

Grafikon 4. Razvoj sistema planiranja ljudskih resursa

Planiranja ljudskih resursa / 0 3
Human resource planning
Organizaciona misija i ciljevi /
Organizacion’s mission and 0 5
goals
0% 20%
ml

va postoji, ali nije integrisan sa planom ustanove, njih
9 (stepen 3) smatra da plan jeste integrisan sa planom
ustanove, ali nije delotvoran, dok je 8 ispitanika navelo
stepen 4, $to ukazuje na to da je godisnji plan kadrova
integrisan sa planom ustanove i ima razvojno - strates-
ku svrhu. Pet ispitanika je navelo stepen 3, $to znaci da
misija i ciljevi postoje i povezani su sa godiSnjim plani-
ranjem kadrova, dok je 15 ispitanika oznacilo stepen 4,
$to sugeriSe da misija i ciljevi postoje i da su povezani
sa godiSnjim i dugoro¢nim planiranjem i razvojem ka-
drova.

U vezi sa dosijeima zaposlenih, 7 ispitanih stru¢nja-
ka je navelo stepen 2, sto ukazuje da postoje pojedi-
nacni dosijei zaposlenih ali se ne azuriraju redovno, a
dvoje je navelo stepen 3, sto ukazuje na to da dosijei
postoje i redovno se azuriraju, ali nema propisa o nji-
hovom korid¢enju. Cak 11 ispitanika navelo je stepen
4, §to znaci da su dosijei 0 svim zaposlenima i propisi o
njihovom korid¢enju azurirani.

Sto se ti¢e digitalizacije podataka, 10 ispitanika je
navelo stepen 1, sugerisuci da digitalizacija podataka

2

grade 1, indicating the absence of a budget. Seven ex-
perts chose grade 2, suggesting a limited budget, while
three employees selected grade 3, implying that a bud-
get is allocated, but it is irregular and unreliable in the
long term. It is important to note that, based on the data
presented, the development level of human resource
management capacity at the hospital reflects signifi-
cant challenges. While a personnel team exists, its func-
tions are limited, which directly impacts the efficiency
of human capital management within the institution.
Regarding human resource planning, 3 respon-
dents selected level 2, indicating that an annual per-

Chart 4. Development of the human respurce planning system
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sonnel plan exists but is not integrated with the insti-
tution’s overall plan. Nine respondents (level 3) believe
the plan is integrated with the institution’s plan, but
lacks effectiveness. Eight respondents chose level 4,
signifying that the annual personnel plan is both inte-
grated with the institution’s plan and serves a develop-
ment-strategic purpose. Five respondents selected lev-
el 3, suggesting that the mission and goals are aligned
with annual personnel planning, while 15 respondents
chose level 4, indicating that the mission and goals are
aligned with both annual and long-term personnel
planning and development.

Regarding employee files, 7 of the interviewed pro-
fessionals selected level 2, indicating that individual
employee files exist but are not regularly updated. Two
respondents chose level 3, suggesting that the files are
both present and regularly updated, but there are no
regulations governing their use. Notably, 11 respon-
dents indicated level 4, meaning that the files for all
employees are regularly updated, and regulations on
their use are in place.
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Grafikon 5. Razvoj sistema kadrovskih podataka
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ne postoji. Medutim, 7 ispitanika je navelo stepen 3, iz-
javljujudi da su fajlovi nepotpuno digitalizovani, dok su
3 ispitanika izjavila da su identifikovali stepen 4, suge-
risuc¢i da su fajlovi kompletno digitalizovani, redovno
se azuriraju i zaposleni su obuceni za njihovo odrza-
vanje. U pogledu podataka zaposlenih, 6 ispitanika je
odabralo stepen 3, $to znaci da su svi podaci dostupni i
azurirani, ali se formalno ne koriste, dok je 14 ispitanika
odabralo stepen 4, $to sugerise da su svi podaci dostu-
pniiazuriraniikoriste se za razvoj kadrova.

Jedanaest ispitanika je navelo stepen 2, sugerisudi
da postoje izvesni napori ali su neredovni, dvoje je na-
velo stepen 3, isticuci da je usaglasavanje sa Zakonom
o radu redovno ali ne i da ga se pridrzavaju, dok je 7
ispitanika navelo stepen 4, sto znaci da je usaglasava-
nje sa zakonom o radu redovno kao i njegovo pridrza-
vanje. Medutim, kada su u pitanju veze sa sindikatima
i primenjivanje Zakona o radu, 13 ispitanika je navelo
stepen 3, sugerisuci da veze ne postoje, dok je 7 ispita-
nika odabralo stepen 4, isti¢udi da sindikat ucestvuje u
re$avanju ili sprecavanju problema.

Sto se ti¢e disciplinskih postupaka, i postupaka u
vezi sa Zalbama i otkazima, treba istadi da je troje is-
pitanika oznacilo stepen 3, navodedi da postoje jasna
formalna uputstva, ali se ne sprovode dosledno, dok je
17 navelo stepen 4, §to znaci da su formalne procedure
jasne, poznate svim zaposlenima i dosledno se sprovo-
de. Kada je re¢ o podacima koji se odnose na priru¢nik
o politici, 12 ispitanika je odabralo stepen 1, ukazuju-
¢i na to priru¢nik da ne postoji, 3 ispitanika su navela
stepen 3, sugerisuci da postoji vazeci priruc¢nik ali nije
dostupan svim zaposlenima i ne koristi se dosledno pri

Chart 5. Development of the employee data system
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Regarding data digitization, 10 respondents se-
lected level 1, indicating that data digitization is not
implemented. However, 7 respondents chose level 3,
stating that the files are partially digitized, while 3 re-
spondents selected level 4, suggesting that the files
are fully digitized, regularly updated, and employees
are trained to maintain them. Regarding employee
data, 6 respondents chose level 3, meaning that all
data is available and up-to-date but not formally uti-
lized, while 14 respondents selected level 4, indicating
that all data is available, up-to-date, and used for staff
development purposes.

Eleven respondents selected level 2, indicating
that there are some efforts, but they are irregular. Two
respondents chose level 3, highlighting that compli-
ance with the Labor Law is regular but not consistently
adhered to. Meanwhile, 7 respondents selected level 4,
meaning that compliance with the Labor Law is both
regular and fully adhered to. Regarding relations with
trade unions and the application of the Labor Law, 13
respondents indicated level 3, suggesting that there
are no established relations, while 7 respondents chose
level 4, emphasizing that the union plays an active role
in addressing or preventing issues.

Regarding disciplinary procedures, as well as pro-
cedures for appeals and dismissals, three respondents
selected level 3, indicating that there are clear for-
mal instructions, but they are not consistently imple-
mented. In contrast, 17 respondents selected level 4,
suggesting that the formal procedures are clear, well-
known to all employees, and consistently enforced.
When it comes to the policy manual, 12 respondents
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Grafikon 6. Razvoj kadrovske prakse
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odlucivanju, dok je 5 navelo stepen 4, $to ukazuje da
postoji vazedi priru¢nik, dostupan svim zaposlenima i
koristi se dosledno za odlucivanje. Vazno je istadi da je
12 anketiranih stru¢njaka navelo stepen 2, otkrivajuci
da postoje formalni programi orijentacije ali se nere-
dovno primenjuju; dva su navela stepen 3, ukazujuci
na to da se orijentacija rutinski pruza, ali nije potpuna,
dok je 6 ispitanika navelo stepen 4, $to znaci da se ori-
jentacija pruza rutinski i u potpunosti.

Sto se ti¢e sistema regrutovanja, zaposljavanja,
transfera i unapredenja, dvoje anketiranih ispitanika je
istaklo stepen 2, ukazujudi da se postupci ne sprovo-
de; Cetiri se odlucilo za stepen 3, $to sugeriSe da se ne
primenjuju dosledno; dok je 14 odabralo stepen 4, $to
ukazuje da se formalni sistemi koriste pri odlucivanju,
kao i za pracenje.

U pogledu sistema plata i beneficija, 5 anketiranih
stru¢njaka je odabralo stepen 3, sugerisuci da se svi
zaposleni rutinski obavestavaju, dok je 15 ispitanika
odabralo stepen 4, naglasavajuci da postoji formalan
platni sistem koji rutinski primenjuje beneficije u svrhu
razvoja. U pogledu Sistema klasifikacije radnih mesta,
4 stru¢njaka su navela stepen 2, $to ukazuje da postoje
pokusaji, neizvesni i nekompletni, 4 su navela stepen
3, ukazujudi na to da postoji sistem ali se ne koristi za
druge funkcije upravljanja ljudskim resursima, dok je

Chart 6. Development of personnel practice
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chose level 1, indicating that the manual does not ex-
ist. Three respondents selected level 3, suggesting that
a valid manual exists but is not available to all employ-
ees and is not consistently used in decision-making.
Meanwhile, five respondents selected level 4, indicat-
ing that the manual is valid, accessible to all employ-
ees, and consistently used for decision-making.Itis also
noteworthy that 12 respondents indicated level 2, re-
vealing that there are formal orientation programs, but
they are not regularly implemented. Two respondents
selected level 3, indicating that orientation is routine-
ly provided but not comprehensive, while six respon-
dents indicated level 4, suggesting that orientation is
routinely provided and thorough.

Regarding the system of recruitment, employment,
transfer, and promotion, two of the surveyed respon-
dents selected level 2, indicating that the procedures
are not implemented. Four respondents chose level 3,
suggesting that the procedures are not consistently
applied. Meanwhile, 14 respondents selected level 4,
indicating that formal systems are used both for deci-
sion-making and for ongoing monitoring.

Regarding the pay and benefits system, 5 of the
surveyed experts selected level 3, indicating that all
employees are routinely informed. Meanwhile, 15 re-
spondents chose level 4, emphasizing that there is a
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Grafikon 7. Razvoj upravljanja performansama

Evaluacija performansi /
Performance evaluation

Supervizija osoblja /
Personnel supervision

Opis poslova/
Job discription

0% 20%

]l m2

12 profesionalaca odgovorilo odabravsi stepen 4, sto
ukazuje da sistem postoji i zvani¢no se koristi za druge
funkcije upravljanja ljudskim resursima.

Sto se ti¢e evaluacija performansi, 5 ispitanika je
navelo stepen 3, $to znaci da postoji sistem za svakog
zaposlenog, ali se ne radi redovno, dok je 15 profesio-
nalaca odgovorilo na stepen 4, sto ukazuje da je eva-
luacija redovna i pomaze poboljsanju performansi i u
procesu donosenja odluka. Jedanaest profesionalaca
je navelo stepen 2, ukazujuci na to da nadgledanje
postoji, ali svrha i ishodi nadgledanja nisu adekvatno
shvaceni i korisc¢eni. Za troje profesionalaca, koji su se
odlucili za stepen 3, nadgledanje je redovno i korisno
za zaposlene, dok je Sestoro profesionalaca navelo
stepen 4, $to znadi da nadgledanje pomaze poboljsa-
nju performansi i podsti¢e profesionalni razvoj zapo-
slenih.

U vezi sa opisom poslova, 6 stru¢njaka je navelo
stepen 3, sto ukazuje da postoji specifican opis za sve
poslove, redovno se azurira i primenjuje u proceni, dok
je 14 stru¢njaka navelo stepen 4, $to znaci da za sva
radna mesta postoji konkretan opis i redovno ocenji-
vanje.

Kada je u pitanju razvoj kapaciteta za rukovodenje,
vazno je istaci da prezentovani podaci pokazuju da je
od anketiranih stru¢njaka njih troje navelo stepen 3,
sto ukazuje da postoje prilike i programi, ali samo za
seniore, dok je 17 stru¢njaka navelo stepen 4, $to znaci
da su prilike i programi dostupni svima i ustanova ih
koristi za razvoj kapaciteta za rukovodenje.

Sto se ti¢e obuka kadrova, 13 ispitanika je istaklo
stepen 2, isti¢uci da se edukacija i obuka povremeno

Chart 7. Development of performance management
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formal pay system in place that regularly applies ben-
efits for development purposes. In terms of the Job
Classification System, 4 experts indicated level 2, sug-
gesting that there are attempts, though uncertain and
incomplete. Four others chose level 3, indicating that
the system exists but is not used for other HRM func-
tions, while 12 professionals selected level 4, indicat-
ing that the system exists and is officially used for other
HRM functions.

Regarding performance evaluations, five respon-
dents selected level 3, indicating that while a system
exists for each employee, it is not conducted regular-
ly. Fifteen professionals chose level 4, signifying that
evaluations are conducted consistently and contribute
to both performance improvement and decision-mak-
ing. Additionally, eleven professionals selected level
2, suggesting that supervision is present but its pur-
pose and outcomes are not well understood or effec-
tively utilized. Among those who chose level 3 (three
respondents), supervision is perceived as regular and
beneficial for employees. Meanwhile, six professionals
selected level 4, indicating that supervision not only
enhances performance but also supports professional
development.

Regarding the job description, six experts select-
ed level 3, indicating that specific descriptions exist
for all positions, are regularly updated, and are used in
assessments. Fourteen experts chose level 4, meaning
that all jobs have clear descriptions and are subject to
regular evaluation.

Regarding the development of leadership capaci-
ties, the data indicate that three surveyed professionals
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Grafikon 8. Razvoj obuka
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pruzaju ali nisu prioritet; troje je odgovorilo stepe-
nom 3, ukazujuci da se obuka zasniva na stvarnim po-
trebama, ali nema podrzavaju¢ih mehanizama, dok
su 4 ispitanika navela stepen 4, sto znaci da je obuka
sastavni deo posla, da je zasnovana na stvarnim po-
trebama, i da je za njeno odrzavanje ustanova razvila
mehanizam.

Postoji statisticki znac¢jna osrednja pozitivna pove-
zanost kategorija starosti i upravljanja ljudskim vred-
nostima skora (rho = 0,54; p = 0,013). Starije kategorije
starosti povezane su sa visim skorovima za upravljanje
ljudskim vrednostima.

Tabela 1. Korelaciona matrica povezanosti kategorija starosti i skorova po
domenima

Chart 8. Training development
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selected level 3, meaning that opportunities and pro-
grams exist but are limited to senior staff. In contrast,
17 respondents chose level 4, signifying that such pro-
grams are available to all employees and actively used
by the institution to foster leadership development.
Regarding employee training, 13 respondents se-
lected level 2, noting that education and training are
offered occasionally but are not a priority. Three re-
spondents chose level 3, indicating that training is
aligned with actual needs, though there are no sup-
porting mechanisms in place. Meanwhile, four respon-
dents selected level 4, meaning that training is an inte-
gral part of the job, tailored to real needs, and support-

Table 1. Correlation matrix showing the association between age categories and
scores across domains

g1. Upravljanje ljudskim rho 0,54
resursima/ HRM p 0,013
o ) rho -0,14 -0,20
g2. Planiranje / Planning
p 0,568 0,401
g3. Podaci o kadrovima / rho 0,12 -0,01 -0,04
Employee Data p 0,601 0,984 0,864
g4. Kadrovska politika i rho 0,05 0,31 0,22 0,17
praksa / Staff Policy and
Dt p 0,823 0,180 0,354 0,487
g5. Upravljanje rho 0,30 0,08 -0,29 0,40 0,08
performansama /
Performance management P 0,198 0,748 0,221 0,080 0,747
. rho -0,32 -0,26 0,04 0,20 0,12 0,12
g6. Obuka/ Training
p 0,170 0,269 0,861 0,394 0,610 0,627
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DISKUSIJA

Uprkos Cinjenici da se ljudski resursi u zdravstvu Angole
progresivno povecavaju kako bi se zadovoljila ogromna
potraznja, analiza ljudskih resursa u Namibskoj pokrajin-
skoj bolnici,N'Gola Kimbanda" otkriva i napredak i iza-
zove koji direktno uticu na kvalitet i efikasnost pruzenih
usluga. Sistem upravljanja ljudskim resursima ima nedo-
statke koji ogranicavaju njegov potencijal da adekvatno
zadovolji rastucu potraznju za zdravstvenom zastitom.

Rezultatiistrazivanja ukazuju da, iako institucijaima
tim zaduZen za upravljanje ljudskim resursima, njego-
vo delovanje je ograniceno, jer stru¢njaci za upravlja-
nje ljudskim resursima imaju ograniceno iskustvo u toj
oblasti i to samo za sprovodenje osnovnih procedura.
Ovo pokazuje da, iako formalna struktura postoji, nje-
na funkcionalnost je ograni¢ena. Stavie, nedostatak
posebnog budzeta za upravljanje ljudskim resursima je
takode izazov sa kojim se suocava. Osim toga, budzet
se dodeljuje neredovno. Ovo pojacava potrebu za bo-
ljom raspodelom resursa za jacanje ove oblasti. Jos
jedan kritican aspekt jeste planiranje ljudskih resursa,
koje, iako postoji, nije efikasno i nije integrisano u plan
institucije. Ovaj nedostatak uskladenosti moze otezati
precizno predvidanje potreba za osobljem i efikasno
prilagodavanje radne snage promenljivim zahtevima
bolnica [14]. Stavi$e, u mnogim afri¢ckim zemljama ne-
dostaju pouzdani podaci o zdravstvenim radnicima,
ukljucujudi njihov broj, kategorije, obrasce raspodele,
nivoe prakse i stope fluktuacije. Stoga mere koje se
preduzimaju za poboljsanje stanja ljudskih resursa u
zdravstvenom sektoru ne mogu uvek adekvatno da od-
govore na realnost [15]. Na primer, umesto obucavanja
klju¢nih zaposlenih za odredene usluge, efikasniji pri-
stup moze biti prerasporedivanje postojecih stru¢nja-
ka uz fokus na unapredenje ucinka, povecanje plata te
jacanje motivacije i zadrzavanja tima [16]. Nedostatak
kompjuterizovanih podataka jedan je od glavnih iden-
tifikovanih izazova za mnoge bolnice u Africi, ne samo
u Angoli [17]. Nepotpuni ili neazurirani dosijei, kao i
izostanak automatizovanog sistema, mogu otezati odr-
Zavanje i kori$¢enje pouzdanih informacija, $to nega-
tivno utic¢e na stru¢no upravljanje u¢inkom zaposlenih
i otezava stratesko donosenje odluka.

Rezultati istrazivanja o opisu posla pokazuju da pro-
cesi nadzora nisu dobro shvaceni niti kori$¢eni efikasno.
lako nadzor postoji, njegova primena i dalje nije jasna i
delotvorna. Prema Sambo [1], da bi organizacije preva-
zisle izazove, neophodno je razvijanje organizacione ve-
stine i vestine upravljanja ljudskim resursima. Medutim,
iako u bolnici N'Gola Kimbanda postoje programi orijen-
tacije za novozaposlene, njihova primena je neredovna.
Ova nedoslednost moze da ugrozi prilagodavanje i uci-
nak novih zaposlenih, direktno uti¢uci na kvalitet pru-

ed by developed mechanisms within the institution to
ensure its continuity.

Thereis a statistically significant positive correlation
between age categories and HRM scores (rho = 0.54;
p = 0.013), indicating that older age categories are as-
sociated with higher HRM scores.

DISCUSSION

Despite the progressive increase in human resources
within Angolan healthcare to address the growing de-
mand, an analysis of human resources at the Namibe
Provincial Hospital "N'Gola Kimbanda®, reveals both
advancements and challenges that directly impact the
quality and efficiency of services provided. The human
resource management system has notable shortcom-
ings that hinder its ability to effectively meet the ex-
panding healthcare needs.

The research findings indicate that while the insti-
tution has a team responsible for human resource man-
agement, its effectiveness is limited. Human resource
management experts have limited experience in the
field, primarily focused on implementing basic proce-
dures. This highlights that, although a formal structure
exists, its functionality remains constrained. Moreover,
the lack of a dedicated budget for human resource
management poses a significant challenge, com-
pounded by irregular budget allocations. These issues
underscore the need for better resource allocation to
strengthen this critical area. Another critical issue is hu-
man resource planning, which, although in place, lacks
effectiveness and is not integrated into the institution’s
overall plan. This misalignment hampers the ability to
accurately forecast staffing needs and adapt the work-
force to the evolving demands of the hospital [14].
Furthermore, many African countries lack reliable data
on healthcare workers, including information on their
numbers, categories, distribution, levels of practice, and
turnover rates. As a result, the measures implemented
to improve human resources in the health sector often
fail to align with the actual needs and realities on the
ground [15]. For instance, rather than solely focusing
on training key employees for specific services, a more
effective approach could involve redeploying existing
experts, with an emphasis on enhancing performance,
increasing salaries, and strengthening team motivation
and retention [16]. The lack of computerized data is a
major challenge faced by many hospitals in Africa, in-
cluding Angola [17]. Incomplete or outdated records,
coupled with the absence of an automated system,
hinder the ability to maintain and utilize reliable infor-
mation. This not only negatively impacts the manage-
ment of employee performance but also complicates
the process of making informed strategic decisions.
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zenih usluga. Stoga, iako strukturirani procesi postoje,
postoji potreba da se poboljsa razumevanje i primena
praksi kao Sto je nadzor kako bi se osiguralo da se svi
alati za upravljanje ljudima koriste optimalno i efikasno.

Pored toga, rezultati ukazuju na izazove u spro-
vodenju programa obuke i izgradnje kapaciteta za
upravljanje kadrovima, posebno u integrisanju obu-
ke u institucionalnu strategiju i obezbedivanju odgo-
varaju¢ih mehanizama podrske. Koliko je obuka za
upravljanje kadrovima danas vazna, potvrduju drugi
istrazivaci prema kojima menadzeri nisu samo admi-
nistratori ve¢ postaju glavni pokretaci kulture, razvoja
talenata i uspeha organizacije [18]. Rezultati istraziva-
nja su podlozni ograni¢enjima ankete, kao 5to su da-
vanje pozeljnih odgovora, neznanje, neobavestenost,
ili nerazumevanje. Shodno tome, ovo istrazivanje je
podstaklo ispitanike da strateski razmotre odredena
pitanja o kojima mozda ranije nisu razmisljali, zahva-
ljujuci strukturisanom pristupu upitnika [12]. Da bi se
izgradio Zeljeni sistemi upravljanja kadrovima u bolni-
ci, vazno je naglasiti da,informacije ne treba prikupljati
povremeno, kada se za tim ukaze potreba, vec rutinski,
kroz konsolidovane mehanizme, koji odgovaraju na za-
hteve menadZera u donosenju odluka” [5]. Aktuelnost
ovog istrazivanja, potvrduje vest da je u aprilu 2024.
godine Ministarstvo zdravlja Angole zapocelo progra-
me edukacije za univerzalnu zdravstvenu pokrivenost
u okviru koje je planirana i obuka za upravljanje ljud-
skim resusrsima, uz podrsku Svetske banke [19].

Implikacije za praksu

Uzimajuci u obzir navedeno, vazno je naglasiti da je
upravljanje ljudskim resursima u zdravstvenom sektoru
u mnogim zemljama izrazito slabo, pri ¢emu nedosta-
tak kapaciteta predstavlja klju¢nu prepreku za uspesnu
primenu intervencija u oblasti zdravstvenih ljudskih
resursa. Za bolnicki kadar, pokazano je da profesional-
no upravljanje zdravstvenim kadrovima ima efekta na
obuku, timski rad, unapredenje, autonomiju, finansijske
podsticaje, ocenjivanje ucinka, zadrzavanje zaposlenih,
motivaciju i kvalitet usluga [20,21]. Zbog toga bolnica u
kojoj je uradeno istrazivanje mora da ulaze u strateSka
reSenja, ukljucujudi integraciju planiranja ljudskih resur-
sa sa strateskim planiranjem ustanove, implementaciju
kompjuterizovanog sistema podataka, kao i unaprede-
nje nadzora i jatanje obuke i stru¢nog usavrsavanja.
Prema SZO [5], ve¢ina zemalja ¢e morati da inve-
stira u programe profesionalnog razvoja, ukljucujudi
obuku, poducavanje, mentorstvo i profesionalnu po-
dr3ku za ojacani okvir upravljanja ljudskim resursima i
kapacitete na svim nivoima. Mnoge zemlje ¢e morati
da pokrenu ili ojaaju programe razvoja liderstva kako
bi poboljsale nadzorne kapacitete u ruralnim podruc-

The results of the job description survey indicate
that supervisory processes are neither well understood
nor effectively utilized. While supervision is in place, its
implementation remains unclear and inefficient. Accord-
ing to Sambo [1], overcoming organizational challenges
requires the development of both organizational and
human resource management skills. However, despite
the existence of orientation programs for new employ-
ees at "N'Gola Kimbanda" Hospital, theirimplementation
remains inconsistent. This inconsistency can hinder the
integration and performance of new employees, direct-
ly impacting the quality of services provided. Therefore,
while structured processes are in place, it is crucial to
enhance the understanding and application of practices
such as supervision. This will ensure that all people man-
agement tools are utilized optimally and effectively.

Additionally, the results highlight challenges in
implementing training programs and capacity-build-
ing initiatives for HR management, particularly in in-
tegrating training into the institutional strategy and
providing adequate support mechanisms. The grow-
ing importance of personnel management training is
reinforced by other researchers, who assert that man-
agers are not merely administrators but key drivers
of organizational culture, talent development, and
overall success [18]. However, the research results are
subject to limitations, such as biased responses, lack of
knowledge, insufficient information, or misinterpreta-
tion. As a result, this research prompted respondents
to strategically consider issues they may not have pre-
viously addressed, owing to the structured approach
of the questionnaire [12]. To build effective personnel
management systems within the hospital, it is crucial
to emphasize that“information should not be collected
sporadically, as needs arise, but routinely, through es-
tablished mechanisms that meet the requirements of
managers in decision-making” [5]. The relevance of this
research is further validated by the recent announce-
ment that in April 2024, the Ministry of Health of An-
gola launched education programs for universal health
coverage, which will include human resource manage-
ment training, supported by the World Bank [19].

Practice implications

Given the above, it is crucial to emphasize that hu-
man resource management in the healthcare sector
remains weak in many countries, with a lack of capac-
ity being a significant barrier to the successful imple-
mentation of health human resource interventions. For
hospital staff, effective management of healthcare pro-
fessionals has a direct impact on training, teamwork,
promotion opportunities, autonomy, financial incen-
tives, performance appraisal, employee retention, mo-
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jima i stvorile povoljno radno okruzenje za privlacenje
i zadrzavanje zdravstvenih radnika. Na centralnom ni-
vou, menadzeri ljudskih resursa i kreatori politika koji
mogu efikasno komunicirati sa zainteresovanim stra-
nama, analizirati i razumeti njihovu moc i interese te
pregovarati o kompromisima, klju¢ni su za razvoj du-
goro¢no odrzivih kadrovskih strategija. To ukljucuje i
strategije za poboljsanje zadrzavanja zdravstvenih rad-
nika u udaljenim i ruralnim oblastima.

U skladu s navedenim, ovo istrazivanje je ukazalo na
potrebu za strateSkim razvojem kapaciteta za upravlja-
nje ljudskim resursima u ovoj bolnici. To podrazumeva
uspostavljanje posebnog godisnjeg budZeta i angazo-
vanje ili obuku stru¢njaka za ulogu menadzera ljudskih
resursa. Jedna od prioritetnih aktivnosti bolnice jeste
integracija planiranja ljudskih resursa u stratesko plani-
ranje institucije, kako bi se osigurao neophodan kadar
na godisnjem i dugoro¢nom nivou. Implementacija
kompjuterizovanog sistema za upravljanje podacima
o ljudskim resursima, uz digitalizaciju svih evidencija
i procesa, omogucila bi redovnu sistemsku evaluaciju
ucinka i azuriranje podataka o zaposlenima. Time bi se
podstaklo efikasnije i agilnije upravljanje kadrovima,
kontinuirano poboljsanje ucinka i profesionalni razvoj
zaposlenih. Ukoliko bi se u bolnici uspostavilo nadgle-
danje ucinka i struktuirao program obuke za upravlja-
nje i razvoj osnovnih i liderskih vestina, evaluacija bi se
mogla koristiti za promovisanje i razvoj zaposlenih.

ZAKLJUCAK

Namibska pokrajinska bolnica,N'Gola Kimbanda" imple-
mentirala je pojedine strukturirane prakse u upravljanju
ljudskim resursima, ali se suocava sa nizom izazova koje
treba prevazidi. Izazovi ukljuuju nedostatak adekvatnog
budzeta za sektor, slabu integraciju planiranja ljudskih
resursa sa Sirim institucionalnim planiranjem, nedostatak
azuriranih podataka o zaposlenima, neefikasan nadzor i
odsustvo funkcionalnog kompjuterizovanog sistema, sto
sve predstavlja znacajne prepreke za efikasno upravljanje.
Vredi istaci da efikasna primena strategija za una-
predenje upravljanja ljudskim resursima i institucio-
nalnih performansi predstavlja klju¢ za odrziv uspeh
institucije. Zbog toga je od presudne vaznosti ulaganje
u kontinuirano unapredenje, transparentnost i valo-
rizaciju ljudskog kapitala, kako bi institucija bila spre-
mna da se suoci sa buducim izazovima i ostvari svoje
strateske ciljeve.
Zahvalnica: Laboratorija za jaanje kapaciteta i perfor-
mansi zdravstvenog sistema i kadrova za zdravstvenu
pravi¢nost, Medicinski fakultet Univerziteta u Beogra-
du, Srbija.

Sukob interesa: Nije prijavljen.

tivation, and service quality [20,21]. Therefore, the hos-
pital where the research was conducted must invest
in strategic solutions, including integrating human re-
source planning with the institution’s overall strategic
planning, implementing a computerized data system,
enhancing supervision, and strengthening training
and professional development.

According to the WHO [5], most countries will need
to invest in professional development programs, such
as training, coaching, mentoring, and professional
support, to strengthen human resource management
frameworks and capacity at all levels. Many countries
will also need to initiate or enhance leadership develop-
ment programs to improve supervisory capacity in rural
areas and create an environment conducive to attract-
ing and retaining healthcare workers. At the central lev-
el, HR managers and policymakers who can effectively
communicate with stakeholders, analyze their power
and interests, and negotiate trade-offs are essential for
developing long-term, sustainable HR strategies. These
strategies should include measures to improve the re-
tention of healthcare workers in remote and rural areas.

In line with the above, this research highlights the
need for strategic development of human resource
management capacities within the hospital. This in-
cludes establishing a dedicated annual budget and
either hiring or training experts for the role of human
resources managers. One of the hospital’s key priorities
is integrating human resource planning into the insti-
tution’s overall strategic planning to ensure the avail-
ability of necessary staff both annually and long-term.
The implementation of a computerized system for
managing human resource data, along with the digiti-
zation of all records and processes, would enable sys-
tematic, regular performance evaluations and timely
updates of employee data. This would foster more ef-
ficient and agile personnel management, continuous
performance improvement, and the professional de-
velopment of staff. Additionally, if the hospital were to
establish a performance monitoring system, structure
a management training program, and develop both
basic and leadership skills, evaluations could be used
to support employee promotion and development.

CONCLUSION

Namibe Provincial Hospital "N'Gola Kimbanda" has
implemented some structured practices in human
resource management, but it faces several challeng-
es that must be addressed. These include insufficient
budgeting for the sector, poor integration of human
resource planning with broader institutional planning,
outdated employee data, ineffective supervision, and
the absence of a functional computerized system.
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SAZETAK

Uvod/Cilj: Primarna mijelofibroza je klonska mijeloproliferativna neoplazma
koju karakterisu fibroza kostne srZi i ekstramedularna hematopoeza. Fibroza ce-
sto oteZava aspiraciju i biopsiju kostne srZi, $to takode oteZava i dijagnozu bolesti.
Uprkos tome, citogenetska analiza je moguca iz aspirata kostne srZi ili iz perifer-
ne krvi. Kariotip je nezavisan prognosticki parametar u primarnoj mijelofibrozi.
Prognosticki znacaj stepena fibroze kostne srzi u primarnoj mijelofibrozi je jos
uvek diskutabilan. Cilj studije bio je ispitati znacaj fibroze kostne srZi na ukupno
preZivljavanje pacijenata sa primarnom mijelofibrozom, kao i korelaciju kariotipa
i stepena fibroze kostne srZi ovih pacijenata.

Materijal i metode: Ispitivanje korelacije kariotipa i stepena fibroze kostne srZi
obuhvatilo je 120 od ukupno 136 pacijenata sa primarnom mijelofibrozom. Ko-
ristili smo stratifikaciju hromozomskih abnormalnosti prema preporukama pro-
gnostickih skoring sistema: Lille, Mayo, Internacionalnog i Dinamickog internaci-
onalnog. Analiza kariotipa vrena je konvencionalnom citogenetskom metodom.
Biopsije kostne srZi pacijenata obojene su metodom Gordon Sweet.

Rezultati: Kod 136 pacijenata sa primarnom mijelofibrozom nije registrovana
statisticki znacajna razlika (p = 0,084) u preZivljavanju, bez obzira na stepen
fibroze kostne srZi. Takode, nije registrovana korelacija izmedu kariotipa ili hro-
mozomskih aberacija razlicitog stepena rizika sa stepenom fibroze kostne srZi
(Lille p = 0,293; Mayo p = 0,108); Internacionalni prognosticki skoring sistem
p = 0,086; Dinamicki internacionalni prognozni skoring sistem (p = 0,613) kod
120 pacijenata sa primarnom mijelofibrozom.

Zakljucak: lako nismo konstatovali korelaciju kariotipa i stepena fibroze kostne
srZi, smatramo da oba parametra treba da budu zastupljena u nekim od novih
Prognoznih Skoring Sistema za primarnu mijelofibrozu.

Kljucne reci: primarna mijelofibroza, kariotip, biopsija kostne srzi
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ABSTRACT

Introduction/Aim: Primary myelofibrosis is a clonal myeloproliferative neo-
plasm characterized by bone marrow fibrosis and extramedullary hematopoiesis.
Fibrosis often complicates bone marrow aspiration and biopsy, further hinder-
ing disease diagnosis. Despite this, cytogenetic analysis is possible from bone
marrow aspirate or peripheral blood. Karyotype is an independent prognostic
parameter in primary myelofibrosis. The prognostic significance of bone marrow
fibrosis grade in primary myelofibrosis remains debatable. This study aimed to in-
vestigate the impact of hone marrow fibrosis on overall survival in patients with
primary myelofibrosis, as well as to examine the correlation between karyotype
and bone marrow fibrosis grade in these patients.

Materials and Methods: The study of the correlation between karyotype and bone
marrow fibrosis grade included 120 out of 136 patients with primary myelofibrosis. We
used the stratification of chromosomal abnormalities according to the recommenda-
tions of prognostic scoring systems: Lille, Mayo, International, and Dynamic Interna-
tional. Karyotype analysis was performed using the conventional cytogenetic method.
Bone marrow biopsies of patients were stained using the Gordon-Sweet method.
Results: In 136 patients with primary myelofibrosis, no statistically significant dif-
ference in survival was observed (p = 0.084) regardless of the bone marrow fibrosis
grade. Additionally, no correlation was found between karyotype or chromosomal ab-
errations of varying risk levels and bone marrow fibrosis grade (Lille p = 0.293; Mayo
p =0.108; International Prognostic Scoring System p = 0.086; Dynamic International
Prognostic Scoring System p =0.613) in 120 patients with primary myelofibrosis.
Conclusion: Although we did not establish a correlation between karyotype and
bone marrow fibrosis grade, we believe that both parameters should be incorpo-
rated into new prognostic scoring systems for primary myelofibrosis.

Keywords: primary myelofibrosis, karyotype, bone marrow biopsy
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uvoD

Primarna mijelofibroza (PMF) je klonska mijeloproli-
ferativna neoplazma (MPN) koju karakterisu fibroza
kostne srzi (KS) i ekstramedularna hematopoeza [1,2].
Pacijenti sa PMF-om su heterogeni na prezentaciji. Po-
znato je da nepovoljni prognosticki faktori ukljucuju
stariju dob, prisustvo konstitucionih simptoma, anemi-
ju, smanjen ili povisen broj leukocita, trombocitopeni-
ju, cirkulisu¢e mijeloblaste i prisustvo klonskih hromo-
zomskih aberacija [3,4].

Citogenetski podaci u PMF-i su ¢esto oskudni i neu-
verljivi. Njihov prognosticki znacaj ogranicen je tesko-
¢ama u dobijanju metafaza dobrog kvaliteta iz aspirata
KS [5]. Medutim, studije koje su izvestavale o uspesnoj
citogenetici pokazale su da se rekurentne citogenet-
ske abnormalnosti vidaju kod otprilike jedne trecine
pacijenata pri postavljanju dijagnoze, i da se njihova
ucestalost povecava tokom bolesti. Naj¢es¢e aberaci-
je u PMF-i (+1q, 13g-, 20g-, +9, +8) javljaju se kod dve
trecine pacijenata sa patoloskim kariotipom [6]. Druge
abnormalnosti, kao $to su balansirane translokacije,
kompleksno aberantni kariotipovi i koegzistencija dva
ili viSe nepovezana patoloska klona, su retke. Ipak, cito-
genetika je jedan od osnovnih prognostickih parame-
tara u aktuelnim Prognoznim Skoring sistemima (PSS)
u PMF-i.

Za razliku od citogenetike, fibroza je klju¢ni histo-
patoloski nalaz u biopsiji KS pacijenata sa PMF-om i
predstavlja glavni dijagnosticki kriterijum za PMF pre-
ma klasifikaciji Svetske zdravstvene organizacije (SZO)
[7]. Fibroza je reaktivni fenomen koji nastaje zbog ab-
normalnosti sazrevanja megakariocita, koji oslobadaju
povecane koli¢ine upalnih i fibrogenih citokina, a oni
podsticu taloZenje retikulina i kolagenih vlakana, stva-
ranje novih sudova i osteosklerozu [8].

Prema evropskom konsenzusu, fibroza KS proce-
njuje se u oblastima hematopoeze semikvantitativno,
skalom od 4 nivoa: stepen 0 — odsutan; stepen 1 - slaba
mreza retikulina sa mnogo ukrstanja, posebno u peri-
vaskularnim podrucjima; stepen 2 - difuzno i gusto po-
vecanje retikulina sa ekstenzivnim presecima, povre-
meno sa fokalnim snopovima kolagena i/ili fokalnom
osteosklerozom; stepen 3 - difuzno i gusto povecanje
retikulina sa ekstenzivnim presecima i grubim snopo-
vima kolagena, ¢esto udruzenim sa osteosklerozom
[9]. Ovi kriterijumi su pojacani i revidirani novim kriteri-
jumima SZO za dijagnozu PMF-a iz 2016. [10]. Jo$ uvek
ne postoji jasan stav o fibrozi KS kao prognostickom
parametru u PMF-u.

Cilj nasegq istrazivanja, ¢iji su rezultati predstavljeni
u ovom radu, bio je ispitati postoji li korelacija izmedu
citogenetskih podataka i stepena fibroze KS u biopsi-
ranim uzorcima pacijenata sa potvrdenom dijagnozom

INTRODUCTION

Primary myelofibrosis (PMF) is a clonal myeloprolifer-
ative neoplasm (MPN) characterized by bone marrow
(BM) fibrosis and extramedullary hematopoiesis [1,2].
Patients with PMF present with heterogeneous clinical
features. It is known that unfavorable prognostic fac-
tors include older age, the presence of constitutional
symptoms, anemia, decreased or increased leukocyte
count, thrombocytopenia, circulating myeloblasts, and
the presence of clonal chromosomal aberrations [3,4].

Cytogenetic data in PMF are often scarce and incon-
clusive. Their prognostic significance is limited by the dif-
ficulty in obtaining high-quality metaphases from bone
marrow aspirates [5]. However, studies reporting suc-
cessful cytogenetic analysis have shown that recurrent
cytogenetic abnormalities are observed in approximate-
ly one-third of patients at diagnosis, and their frequency
increases throughout the disease. The most common
aberrations in PMF (+1q, 13g-, 20g-, +9, +8) occur in two-
thirds of patients with an abnormal karyotype [6]. Other
abnormalities, such as balanced translocations, complex
aberrant karyotypes, and the coexistence of two or more
unrelated pathological clones, are rare. Nevertheless, cy-
togenetics remains one of the key prognostic parame-
ters in current Prognostic Scoring Systems (PSS) for PMF.

Unlike cytogenetics, fibrosis is a crucial histopatho-
logical finding in BM biopsies of PMF patients and
represents a primary diagnostic criterion for PMF ac-
cording to the World Health Organization (WHO) clas-
sification [7]. Fibrosis is a reactive phenomenon caused
by abnormal megakaryocyte maturation, leading to
the release of increased amounts of inflammatory and
fibrogenic cytokines. These cytokines stimulate the
deposition of reticulin and collagen fibers, the forma-
tion of new blood vessels, and osteosclerosis [8].

According to the European consensus, BM fibrosis
is assessed in hematopoietic areas using a semi-quan-
titative scale with four levels: grade 0 — absent; grade 1
- a loose network of reticulin with many intersections,
especially in perivascular areas; grade 2 - diffuse and
dense increase reticulin with extensive intersections,
occasionally with focal bundles of collagen and/or fo-
cal osteosclerosis; grade 3 - diffuse and dense increase
reticulin with extensive intersections and coarse colla-
gen bundles, often associated with osteosclerosis [9].
These criteria were reinforced and revised by the new
WHO diagnostic criteria for PMF introduced in 2016
[10]. There is still no clear consensus on BM fibrosis as a
prognostic parameter in PMF.

The aim of our study, whose results are presented
in this paper, was to investigate whether there is a cor-
relation between cytogenetic data and the degree of
bone marrow (BM) fibrosis in biopsied samples of pa-
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PMF-a. Korelaciju smo testirali koris¢enjem PSS-a (Lille,
Mayo, IPSS i DIPS), koji imaju naj¢escu i najduzu prime-
nu u klini¢koj praksi za prognozu PMF-a. Osim toga, ovi
PSS-i jasno definisu hromozomske aberacije kao neza-
visan prognozni parametar za bolesnike sa PMF-om.
Svaki od primenjenih PSS-a daje stratifikaciju kariotipa,
bilo da je normalan ili aberantan, kao i hromozomske
aberacije u prognozne grupe razli¢itog stepena rizika
(povoljan, nepovoljan, srednje povoljan-1, srednje po-
voljan-2), to je olak3alo ispitivanje korelacije kariotipa,
odnosno hromozomskih aberacija razli¢itog stepena
rizika, sa stepenom fibroze KS na skali od 0-3 prema
evropskom konsenzusu (MF-0, MF-1, MF-2, MF-3) [9].

PACLJENTI I METODE
Pacijenti

U periodu od januara 2004. do decembra 2010. go-
dine, na Klinici za hematologiju Univerzitetskog kli-
ni¢ckog centra Srbije u Beogradu, dijagnostikovana su
144 pacijenta sa PMF-om. Svi pacijenti ispunjavali su
dijagnosticke kriterijume SZO za PMF [11,12]. Klinicki,
laboratorijski i patohistoloski podaci, zajedno sa cito-
genetskim rezultatima, prikupljani su retrospektivno
do 2013. godine. Pacijenti sa post-policitemijskom i
post-esencijalnom trombocitemijskom mijelofibro-
zom (post-PV-MF i post-ET-MF) iskljuceni su iz studije.

Od 144 novodijagnostikovana pacijenata sa PMF-
om, izvjestaj o patohistoloskim nalazima bio je dostu-
pan za 136 pacijenata (136/144). Citogenetska analiza
nije bila moguc¢a kod 16 od 136 pacijenata (16/136).
Centralni deo ispitivanja ove studije predstavljaju kli-
nicki i dijagnosticki parametri 120 pacijenata kod kojih
je bilo moguce ispitati korelaciju kariotipa sa stepe-
nom fibroze KS. Njihovi podaci su bili dostupni u klini¢-
koj arhivi. Kod 24 pacijenta, od ukupno 144 (24/144)
sa dijagnozom PMF-a, koji su lec¢eni na klinici u nave-
denom periodu, nisu mogli biti uklju¢eni u studiju jer
nisu imali jedan od dva nalaza: patohistoloski ili citoge-
netski. U vreme prikupljanja podataka za ovu studiju,
78 pacijenata (65%) bilo je zivo, dok 42 pacijenta (35%)
nije prezivelo.

Podaci o aspiratima i biopsijama KS koris¢eni za
istrazivanje uzeti su iz arhive uz saglasnost pacijenata
ili njihovih porodica. Studiju je odobrio Eti¢ki komitet
Univerzitetskog klini¢kog centra Srbije u Beogradu.

METODE
Citogenetska analiza

Konvencionalna citogenetska analiza vriena je na me-
tafazama dobijenim iz nestimulisanih celija iz aspirata
KS ili iz kultura periferne krvi, koris¢enjem prethodno
objavljene tehnike [13]. Kariotipovi su interpretirani

tients with a confirmed diagnosis of primary myelofi-
brosis (PMF). We tested this correlation using PSS (Lille,
Mayo, IPSS, and DIPS), which are the most commonly
and extensively used scoring systems in clinical prac-
tice for PMF prognosis. Additionally, these PSS clearly
define chromosomal aberrations as an independent
prognostic parameter for PMF patients. Each applied
PSS stratifies the karyotype, whether regular or aber-
rant, as well as chromosomal aberrations, into prognos-
tic groups of varying risk levels (favorable, unfavorable,
intermediate-1, intermediate-2), which facilitated the
examination of the correlation between karyotype, or
chromosomal aberrations of different risk levels, with
the degree of BM fibrosis on a scale of 0-3 according to
the European consensus (MF-0, MF-1, MF-2, MF-3) [9].

PATIENTS AND METHODS
Patients

From January 2004 to December 2010, a total of 144
patients with PMF were diagnosed at the Clinic for He-
matology of the University Clinical Center of Serbia in
Belgrade. All patients met the WHO diagnostic criteria
for PMF [11,12]. Clinical, laboratory, and pathohistolog-
ical data, along with cytogenetic results, were collect-
ed retrospectively until 2013. Patients with post-poly-
cythemia vera myelofibrosis (post-PV-MF) and post-es-
sential thrombocythemia myelofibrosis (post-ET-MF)
were excluded from the study.

Out of the 144 newly diagnosed PMF patients,
pathohistological reports were available for 136 pa-
tients (136/144). Cytogenetic analysis was not possible
in 16 of the 136 patients (16/136). The core focus of this
study was the clinical and diagnostic parameters of
120 patients in whom the correlation between karyo-
type and BM fibrosis grade could be assessed. Their
data were available in the clinical archives.

A total of 24 out of 144 PMF patients (24/144) diag-
nosed and treated at the clinic during the study period
were excluded from the study because they lacked ei-
ther a pathohistological or cytogenetic report. At the
time of data collection for this study, 78 patients (65%)
were alive, while 42 patients (35%) had not survived.

Data on BM aspirates and biopsies used for the re-
search were obtained from the archive with the con-
sent of the patients or their families. The Ethics Com-
mittee of the University Clinical Center of Serbia in Bel-
grade approved the study.

METHODS
Cytogenetic analysis

Conventional cytogenetic analysis was performed on
metaphases obtained from unstimulated cells in bone
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prema Medunarodnom sistemu za humanu citogenet-
sku nomenklaturu [14].

Patohistoloska analiza

Biopsije KS obojene su metodom Gordon Sweet. Fi-
broza je ocenjena koris¢enjem Bauermeister sistema iz
1971. godine [15] (skala 0-4) i konsenzusom revidova-
nog evropskog sistema (skala 0-3).

Statistika

Statisticka analiza korelacije citogenetike i fibroze KS
izvrdena je koris¢enjem nekoliko PSS-a. Prezivljava-
nje se merilo od dijagnoze do poslednjeg kontakta ili
smrti. Podaci su predstavljeni kao medijana (min-max)
ili n (%). Razlika izmedu Lile, IPSS, Mayo i DIPSS kate-
ogrija po BMF analizirana je Mann-Whitney U testom
(dve grupe) i Kruskal-Wallis testom (tri ili Cetiri grupe).
Prezivljavanje je procenjeno koris¢enjem Kaplan-Meier
krive i Log-rank testa za grupna poredenja. Sve analize
obavljene su koris¢enjem SPSS 20.0 (IBM Corp.). Vred-
nosti verovatnoce (p) < 0,05 smatrane su statisticki zna-
cajnim.

REZULTATI

S obzirom na cinjenicu da je fibroza KS jedan od vo-
decih parametara za dijagnozu PMF-a i jedan od dva
parametra ispitivanja u nasoj studiji, testirali smo i uku-
pno prezivljavanje kod 136 pacijenata sa PMF-om u
zavisnosti od stepena fibroze KS. Statisticko ispitivanje
ukupnog prezivljavanja pokazalo je da se vreme pre-
zivljavanja ne razlikuje statisti¢ki znacajno u odnosu na
stepen fibroze KS (p = 0,084). Medutim, u grupi ispita-
nika bio je mali broj pacijenata sa fibrozom stepena 0
(MF-0), svega tri. 1z tog razloga smo iz statistike iskljucili
grupu pacijenata sa MF-0, nakon ¢ega smo utvrdili da
postoji statisti¢ki znacajna razlika (p = 0,043) u prezZiv-
ljavanju pacijenata sa fibrozom stepena MF-1, MF-2 i
MF-3.

Iz ove grupe pacijenata sa PMF-om odabrali smo
120 pacijenata koji su imali kompletne klinicke, pato-
histoloske i citogenetske podatke. U tabeli 1 prikazane
su njihove karakteristike u vreme postavljanja dijagno-
ze. Srednja starost je bila 65,5 godina (raspon 28-80);
45 pacijenata (37,5%) bilo je mlade od 60 godina. Od-
nos zena i muskaraca bio je 47/72. Medijana zavrietka
pracenja u 2013. godini iznosila je 83 meseca, pri ¢emu
je zabelezeno 42 (35,0%) smrtnih slucajeva. Prisustvo
konstitucionih simptoma bilo je primeceno kod 23 pa-
cijenta (19,3%), hemoglobin < 100g/L kod 16 (13,3%),
broj leukocita < 4 ili > 30 x 10%/L kod 15 (12,5%), broj
trombocita < 100 x 10%/L kod 9 (7,5%), cirkulisucih
blasta = 1% kod 21 (17,5%) i splenomegalija kod 68
(56,7%) pacijenata. Normalan kariotip je bio zastupljen

marrow aspirates or peripheral blood cultures using a
previously published technique [13]. Karyotypes were
interpreted according to the International System for
Human Cytogenetic Nomenclature [14].

Pathohistological analysis

BM biopsies were stained using the Gordon-Sweet
method. Fibrosis was assessed using the Bauermeister
system from 1971 [15] (scale 0-4) and the consensus of
the revised European system (scale 0-3).

Statistics

Statistical analysis of the correlation between cyto-
genetics and BM fibrosis was performed using sever-
al PSS. Survival was measured from diagnosis to the
last contact or death. Data were presented as median
(min-max) or n (%). Differences between Lille, IPSS,
Mayo, and DIPSS categories by BMF were analyzed us-
ing the Mann-Whitney U test (for two groups) and the
Kruskal-Wallis's test (for three or four groups). Survival
was estimated using the Kaplan-Meier curve and the
Log-rank test for group comparisons. All analyses were
conducted using SPSS 20.0 (IBM Corp.). Probability val-
ues (p) < 0.05 were considered statistically significant.

RESULTS

Given that BM fibrosis is one of the key parameters for
diagnosing PMF and one of the two main parameters
examined in our study, we also analyzed overall surviv-
alin 136 PMF patients based on the degree of BM fibro-
sis. The statistical analysis of overall survival revealed
that survival time did not differ significantly according
to BM fibrosis grade (p = 0.084). However, there were
only three patients with grade 0 fibrosis (MF-0) in the
study group. For this reason, we excluded the MF-0
group from the statistical analysis, after which we
found a statistically significant difference (p = 0.043)
in survival among patients with fibrosis grades MF-1,
MF-2, and MF-3.

From this PMF patient group, we selected 120 pa-
tients with complete clinical, pathohistological, and
cytogenetic data. Table 1 presents their characteristics
at the time of diagnosis. The median age was 65.5 years
(range 28-80), with 45 patients (37.5%) being young-
er than 60 years. The female-to-male ratio was 47/72.
The median follow-up duration in 2013 was 83 months,
with 42 deaths (35.0%) recorded. Constitutional symp-
toms were observed in 23 patients (19.3%), hemoglo-
bin <100 g/Lin 16 (13.3%), leukocyte count < 4 or > 30
x 10°/L in 15 (12.5%), platelet count < 100 x 10°/L in 9
(7.5%), circulating blasts = 1% in 21 (17.5%), and sple-
nomegaly in 68 (56.7%) patients. A normal karyotype
was present in 88 patients (88/120 or 73.3%), while 32
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Tabela 1. Osnovne karakteristike 120 upisanih pacijenata

Table 1. Baseline characteristics of the 120 enrolled patients

Godne <1 e < Gy e 5 s
Zene/Muskarci / Female/Male 47172 39/61
Konstitucioni simptomi / Constitutional symptoms 23 19.3
Hb < 100g/L / Hemoglobin < 100g/L 129.5 (45-169) 16 133
Le < 4ili >30x10%/L / Leukocyte count < 4 or >30x 10°/L 11.1(1.6-83.2) 15 12.5
Tr< 100 x 10%/L/ Platelets count < 100 x 10°/L 687.5 (28—-684) 9 7.5
Blasti u perifernoj krvi >1% / Circulating blasts = 1% (0-9) 21 17.5
Palpabilna splenomegalija (cm) / Palpable splenomegaly (cm) (0-24) 68 56.7
Kariotip / Karyotype 120

Normalan / Normal 88 733
Aberantan / Aberrant 32 26.7
Smrtnost / Deaths Y] 350

kod 88 pacijenata (88/120 ili 73,3%), a aberantan kod
preostalih 32 bolesnika (32/120ili 26,7%) (Tabela 1).

Svi pacijenti klasifikovani su prema Evropskom
konsenzusu o stepenu fibroze KS [9]. Primeri morfolos-
kih karakteristika PMF-a i stepena fibroze KS prikazani
su na Slici 1. Stratifikacija pacijenata prema stepenu fi-
broze i citogenetskim podacima prikazani su u Tabeli 2.
U redovima Tabele 2. dati su PSS-i i stratifikacija hromo-
zomskih aberacija po prognoznim grupama razli¢itog
stepena rizika, dok su u kolonama tabele dati stratifi-
kovani stepeni fibroze KS bolesnika sa skalom od 0-3.
Distribucija broja pacijenata koji su imali adekvatan
kariotip (normalan ili aberantan) ili hromozomske abe-
racije, odredenog stepena rizika sa adekvatnim stepe-
nom fibroze u KS prikazana je u tabeli. Pokazatelj da je
distribucija pacijenata po broju i procentu ta¢na nalazi
se u pretposlednjoj koloni, u kojoj je prikazan zbir uku-
pnog broja ispitanih bolesnika. Za svaki PSS ukupan
broj bolesnika mora biti 120 (n = 120), $to znaci da i
zbir procentualne zastupljenosti bolesnika sa odgova-
raju¢im kariotipom ili hromozomskim aberacijama i sa
odredenim stepenom fibroze KS mora biti 100%.

Distrubucija fibroze KS nasih pacijenata (n = 120)
bila je takva da je najveci broj (n = 55 ili 45,8%) imao
stepen fibroze MF-2, slede pacijenti sa stepenom fibro-
ze MF-3 (n = 42 ili 35%), manje je pacijenata bilo sa fi-
brozom MF-1 (n=20ili 16,7%), i kao $to smo pomenuli,
najmanje je bilo pacijenata sa fibrozom MF-0 (n = 3 ili
2,5%) (Tabela 2).

Statisticka analiza korelacije fibroze KS i kariotipa,
koris¢enjem Lille PSS-a [3] za citogenetiku, nije pokaza-
la znacajnu statisticku razliku (p = 0,293) (Tabela 2). Ne

patients (32/120 or 26.7%) had an aberrant karyotype
(Table 1).

All patients were classified according to the Euro-
pean consensus on BM fibrosis grading [9]. Examples
of the morphological characteristics of PMF and BM
fibrosis grades are shown in Figure 1. The stratification
of patients based on fibrosis grade and cytogenetic
data is presented in Table 2. The rows of Table 2 display
the PSS classifications and the stratification of chromo-
somal aberrations into prognostic risk groups of differ-
ent levels, while the columns present the stratified BM
fibrosis grades of patients on a scale from 0 to 3. The
distribution of patients with an adequate karyotype
(normal or aberrant) or chromosomal aberrations of

Slika 1. MF-3, Gordon Sweet x200, Gusta retikulinska vlakna i snopovi kolagena

Picture 1. MF-3, Gordon Sweet x200, Dense reticulin fibers, and bundles of collagen
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Tabela 2. Stratifikacija 120 pacijenata sa primarnom mijelofibrozom prema
citogenetskim podacima iz aktuelnih prognostickih sistema bodovanja i
evropskog konsenzusa o stepenovanju fibroze kostane srZi

Dordevi¢ V. et al.

Table 2. Stratification of 120 patients with primary myelofibrosis according to
the cytogenetic data from current prognostic scoring systems and the European
consensus on grading of bone marrow fibrosis

Kariotip / Kategoriia rizika / Grade 0 Grade 1 Grade 2 Grade 3 Ukupno
PSS otip gorjanzi (n=3; (=20 (0=5); (=4 (=120 p
Karyotype Risk category (%) (%) (%) (%) (%)
1. normalan / normal povoljan / 0 17 44 27 88
Lille favorable (0) (19.3) (50.0) (30.7) (73.3) 0293
B3] 2. aberantan / aberrant nepovoljan / 3 3 n 15 32 '
unfavorable (9.4) (9.4) (34.4) (46.9) (26.7
: 0 17 44 27 88
1. normalan / normal povoljan / favorable 0) (193) (50.0) (30.7) (733)
. , 0 0 1 4 5
Mayo[16]  2.73g- or 20g- srednji / intermediate 0 0 200) (80.0) (42) 0.108°
3. ostale aberacije / nepovoljan / 3 3 10 M 27
other aberrations unfavorable (9.4) (9.4) (37.0) (40.7) (22.5)
i i povoljan / 1 0 2 5 8
1. +9or13q-or20q favorable (12.5) (0 50 @5 (67)
srednji-1/ 17 44 27 88
2 normalan /normal intermediate-1 00 (19.3) (50.0) 607)  (733)
IPSS[17] 3. ostale aberacije / srednji-2 / 2 3 9 7 21 0.086"
other aberrations intermediate-2 (9.5) (14.3) (42.9) (333) (17.5)
Rommtreroadle R S SR S S
fone) prexkanyoype 1= unfavorable 0) 0) 0) (1000)  (25)
1.sole 13g-
t/dup(1q)
sole 20g-
sole +9 i
Ostale pojedinacne aberacije / other sole ?OVO Ja;‘ / 2 e ol 37 108
aberrations avorable (1.9) (17.4) (46.8) (33.9) (90.8)
dve aberacije iskljucujuci nepovoljne /
two aberrations excluding unfavorable
Normalni kariotip / normal karyotype
2. kompleksni kariotip /
DIPSS complex karyotype 0.613
[18] (= 3 aberrations) ’
sole +8
sole -5/5g-
sole-7/7q- )
i(179) nepovoljan / 1 1 4 5 n
inv(3) unfavorable (9.1) (9.1) (36.4) (45.4) (9.2)
12p-
11923
Dve aberacije ukljucujuci bar jednu
nepovoljnu / two aberrations including
at least one unfavorable

2Mann-Whitney U test °Kruskal-Wallis test
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postoji korelacija izmedu normalnog ili aberantnog ka-
riotipa sa odredenim stepenom fibroze u KS pacijenata.
U grupi pacijenata sa normalnim kariotipom (povoljan)
najvise je bilo pacijenata sa fibrozom MF-2 (50,0%), za-
tim MF-3 (30,7%) i MF-1 (19,3%). U grupi pacijenata sa
aberantnim kariotipom (nepovoljan) najvise ih je bilo
sa stepenom fibroze MF-3 (46,9%), zatim MF-2 (34,4%)
i pacijenata sa fibrozom MF-1 i MF-0 (9,4%) (Tabela 2).

Koris¢enjem citogenetske stratifikacije Mayo PSS-a
[16] za ispitivanje povezanosti kariotipa i stepena fi-
broze KS nije potvrdena statisti¢ki znacajna razlika u
ucestalosti stepena fibroze KS izmedu posmatranih
grupa pacijenata sa razli¢itim kariotipom (p = 0,108)
(Tabela 2). Najvise pacijenata sa stepenom fibroze
MF-2 (50,0%) bilo je kod pacijenata sa normalnim ka-
riotipom (povoljan). U grupi pacijenata sa aberacijama
13qg- ili 20g- (srednji) najvise je bilo pacijenata sa MF-3
(80,0%) i jedan pacijent (20,0%) sa MF-2. Nije bilo paci-
jenata sa stepenom fibroze KS MF-1 i MF-0.

Kod pacijenata sa drugim hromozomskim abera-
cijama u kariotipu, najvise je bilo pacijenata sa stepe-
nom fibroze KS MF-3 (40,7%), slede pacijenti sa MF-2 fi-
brozom (37,0%), pa pacijenti sa stepenom fibroze MF-1
i MF-0 sa istom ucestaloS¢u (9,4%).

Ispitivanjem povezanosti fibroze KS i kariotipa ko-
rid¢enjem IPSS-a [17], takode je utvrdeno da nema zna-
Cajne statisticke razlike u ucestalosti stepena fibroze KS
(p = 0,086) (Tabela 2). Ne postoji povezanost izmedu
kariotipa i hromozomskih aberacija razli¢itog stepena
znacaja (povoljan, srednji-1, srednji-2, nepovoljan) sa
stepenom fibroze KS. U grupi pacijenata sa povoljnim
hromozomskim aberacijama (+9ili 13g-ili 20g-) najvise
je bilo pacijenata sa fibrozom MF-3 (62,5%), zatim pa-
cijenata sa MF-2 (25,0%), jedan pacijent je bio sa MF-0
(12,5%). Nije bilo pacijenata sa fiborozom MF-1. Distri-
bucija stepena fibroze KS kod pacijenata sa normalnim
kariotipom (srednji-1) bila je ista kao kod primene Lille i
Mayo PSS- a. U grupi pacijenata sa drugim hromozom-
skim abnormalnostima (srednji-2) najvise je bilo paci-
jenata sa MF-2 (42,9%), zatim sa fibrozom MF-3 (33,3%)
i pacijenti sa fiborozom MF-1 (14,3%). Najmanje je bilo
pacijenata sa fibrozom MF-0 (9,5%). U grupi pacijenata
sa trizomijom hromozoma 8 i kompleksnim kariotipom
(nepovoljan) bili su samo pacijenti sa fibrozom MF-3
(100,0%).

Primenom DIPSS-a [18] takode nije registrovana
statisticki znacajna povazanost (p = 0,613) izmedu cito-
genetskih rezultata i dokumentovanog stepena fibroze
KS. Prema preporukama DIPSS-a, pacijenti su svrstani u
samo dve prognozne kategorije na osnovu nalaza ka-
riotipa. Povoljnu kategoriju ¢ine hromozomske abera-
cije koje predstavljaju dobar prognozni parametar, kao
i u prethodno pomenutim PSS-ima, neke druge abe-

a specific risk level, along with the corresponding BM
fibrosis grade, is illustrated in the table.

An indicator of the accuracy of the distribution of
patients by number and percentage is provided in the
penultimate column, which displays the total number
of patients examined. For each PSS, the total number
of patients must be 120 (n = 120), meaning that the
sum of the percentage representation of patients with
a corresponding karyotype or chromosomal aberra-
tions and a specific bone marrow (BM) fibrosis grade
must equal 100%.

The distribution of BM fibrosis among our patients
(n = 120) revealed that the highest number (n = 55,
45.8%) had fibrosis grade MF-2, followed by patients
with fibrosis grade MF-3 (n = 42, 35%). Fewer patients
had fibrosis grade MF-1 (n = 20 or 16.7%), and as men-
tioned, the lowest number had fibrosis grade MF-0
(n=3or 2.5%) (Table 2).

Statistical analysis of the correlation between BM
fibrosis and karyotype, using the Lille PSS [3] for cyto-
genetics, did not reveal a statistically significant dif-
ference (p = 0.293) (Table 2). There was no correlation
between a regular or aberrant karyotype and the de-
gree of bone marrow (BM) fibrosis in patients. Among
patients with a normal karyotype (favorable), the
majority had fibrosis MF-2 (50.0%), followed by MF-3
(30.7%) and MF-1 (19.3%). Among patients with an ab-
errant karyotype (unfavorable), the highest proportion
had a fibrosis grade of MF-3 (46.9%), followed by MF-2
(34.4%), and those with fibrosis grades of MF-1 and
MF-0 (9.4%) (Table 2).

Using the cytogenetic stratification of the Mayo
PSS [16] to examine the association between karyo-
type and BM fibrosis grade, no statistically significant
difference was confirmed in the frequency of BM fibro-
sis grades among the observed patient groups with
different karyotypes (p = 0.108) (Table 2). The highest
number of patients with fibrosis grade MF-2 (50.0%)
was found in those with a normal karyotype (favor-
able). In the group of patients with 13g- or 20g- aberra-
tions (intermediate), most had MF-3 (80.0%), while one
patient (20.0%) had MF-2. There were no patients with
BM fibrosis grades MF-1 or MF-0.

Among patients with other chromosomal aberra-
tions in their karyotype, the majority had BM fibrosis
grade MF-3 (40.7%), followed by MF-2 (37.0%), while
MF-1 and MF-0 were present at the same frequency
(9.4%).

Examining the association between BM fibrosis and
karyotype using IPSS [17] also showed no significant sta-
tistical difference in the frequency of BM fibrosis grades
(p = 0.086) (Table 2). There was no correlation between
karyotype and chromosomal aberrations of different
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racije (t/dup(1q), druge solo i dvostruke povoljne abe-
racije)), kao i normalan kariotip. Nepovoljnu kategoriju
predstavljaju nepovoljne hromozomske aberacije kao i
u IPSS-u (+8, kompleksan kariotip), kao i druge (-5/59-,
-7/79-,1(17q), inv(3), 12p-, 11923). U grupi pacijenata
sa povoljnim kariotipskim karakteristikama najvise ih
je bilo sa stepenom fibroze MF-2 (46,8%), zatim slede
pacijenti sa MF-3 stepenom fibroze (33.9%), zatim pa-
cijenti sa MF-1(17,4%), a najmanije je bilo pacijenata sa
MF-0 stepenom fibroze KS (1,9%). Kod pacijenata sa
nepovoljnim kariotipskim izmenama, stepen fibroze
KS MF-3 bio je registrovan kod najveceg broja pacije-
nata (45,4%), zatim slede pacijenti sa filborozom gradusa
MF-2 (36,4%). Pacijenti sa MF-1 i MF-0 stepenom fibro-
ze bili su zastupljeni sa istom ucestalos¢u (9,1%).

DISKUSLJA

Ukupno prezivljavanje u PMF-i zavisi od klinickih, labo-
ratorijskih, citogenetskih i molekularnih karakteristika
bolesti. Na njega uticu starost pacijenta, fizicko stanje
i komorbiditeti. U to svrhu su kreirani mnogi PSS-i, koji
kombinacijom svih ovih podataka omogucavaju svr-
stavanje pacijenata sa PMF-om u kategorije sa razlici-
tim nivoom rizika. Imperativ stratifikacije pacijenata sa
PMF-om na osnovu stepena rizika je odabir $to povolj-
nije, personalizovane terapije, koja ¢e omoguciti paci-
jentu kvalitetniji zivot i duze prezivljavanje.

U istoriji primene PSS-a u PMF-i, citogenetika je
zauzela poziciju nezavisnog parametra u prognozi bo-
lesti. U prvim ispitivanjima prezivljavanja pacijenata u
odnosu na citogenetiku, procenjeno je da je norma-
lan kariotip povoljan, a aberantan kariotip nepovoljan
prognozni parametar [3]. Kasnije je ustanovljeno da
su neke hromozomske aberacije (+9, 13g-, 20g-) bile
povezane sa duzim prezivljavanjem u odnosu na nor-
malan kariotip. Ove aberacije definisane su kao dobar
prognozni parametar [16]. Neki drugi kariotipski rea-
ranzmani (+8 ili kompleksani kariotip, -5/59-, -7/79-,
11923, i(17q), inv(3), 12p-) dovodeni su u vezu sa krat-
kim prezivljavanjem pacijenata, i po drugim PSS-a de-
finisani su kao lo$ prognozni parametar [17,18]. Sve u
svemu, citogenetska analiza i kariotip imaju znacajno
mesto u dijagnostici PMF-a, ali jos znacajnije mesto u
prognozi PMF-a.

Suprotna je situacija sa stepenom fibroze KS kod
PMF-a i uopste kod MPN-i. Fibroza KS znacajno razlici-
tog stepena moze biti povezana sa tri glavna entiteta
MPN-i (policitemijom verom - PV, esencijalnom trom-
bocitemijom — ET i primarnom mijelofibrozom - PMF),
bilo pri prezentaciji, kao kod PMF-g, ili nakon progresije
bolesti PV-e i ET-e. Azurirana klasifikacija SZO iz 2008.
usvojila je Evropski konsenzus o ocenjivanju fibroze KS
[9], Cetvorostepeni sistem sa ocenama 0-3 [7]. Razvoj

prognostic significance (favorable, intermediate-1, in-
termediate-2, unfavorable) with BM fibrosis grade.

Among patients with favorable chromosomal ab-
errations (+9 or 13g- or 20q-), the majority had a fibro-
sis grade of MF-3 (62.5%), followed by MF-2 (25.0%),
while one patient had a grade of MF-0 (12.5%). There
were no patients with MF-1 fibrosis. The distribution of
BM fibrosis grades in patients with a normal karyotype
(intermediate-1) was the same as in the Lille and Mayo
PSS classifications.

In the group of patients with other chromosomal
abnormalities (intermediate-2), most had MF-2 (42.9%),
followed by MF-3 (33.3%), while MF-1 fibrosis was pres-
ent in 14.3% of cases. The lowest number of patients
had MF-0 fibrosis (9.5%). In the group of patients with
on chromosome 8 and a complex karyotype (unfavor-
able), all patients had MF-3 fibrosis (100.0%).

The application of DIPSS [18] also did not reveal a
statistically significant association (p = 0.613) between
cytogenetic results and the documented degree of
bone marrow fibrosis (KS). According to DIPSS rec-
ommendations, patients were classified into only two
prognostic categories based on karyotype findings.The
favorable category includes chromosomal aberrations
that are considered suitable prognostic parameters,
as in the previously mentioned PSSs, along with some
other aberrations (t/dup(1q), other solo and double
favorable aberrations), as well as a normal karyotype.
The unfavorable category comprises poor prognostic
chromosomal aberrations, such as those found in IPSS
(+8, complex karyotype), along with others, including
(-5/59-,-7/79g-,i(17q), inv(3), 12p-, and 11g23).

Among patients with favorable karyotypic charac-
teristics, the majority had fibrosis grade MF-2 (46.8%),
followed by those with fibrosis grade MF-3 (33.9%),
then those with MF-1 (17.4%), while the smallest num-
ber of patients had MF-0 fibrosis (1.9%). Among pa-
tients with unfavorable karyotypic alterations, fibrosis
grade MF-3 was the most common (45.4%), followed
by patients with MF-2 fibrosis (36.4%). Patients with
MF-1 and MF-0 fibrosis grades were represented with
the same frequency (9.1%).

DISCUSSION

Overall survival in PMF depends on the disease’s clini-
cal, laboratory, cytogenetic, and molecular characteri-
stics. It is influenced by patient age, physical conditi-
on, and comorbidities. To address this, numerous PSSs
have been developed, integrating these factors to
categorize PMF patients into different risk levels. The
imperative of risk stratification in PMF is to select the
most favorable, personalized therapy that ensures a
better quality of life and prolonged survival.
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fibroze KS predstavlja postepenu evoluciju odsutne ili
minimalne retikulinske fibroze, do izrazene retikulinske
i/ili kolagenske fibroze cesto povezane sa osteosklero-
zom, a precizno odredivanje stepena fibroze je od su-
stinskog znacaja, kako za pocetnu klasifikaciju MPN-i,
tako i za identifikaciju progresije bolesti [19]. lako je fi-
broza KS glavni dijagnosticki kriterijum za PMF, stepen
fibroze nije uklju¢en u konvencionalne PSS-e. Nedav-
no je naglaseno da je ta¢na procena stepena fibroze KS
klju¢na tacka za predvidanje prognoze PMF-e [8].

Analizom ukupnog prezivljavanja svih 136 pacije-
nata sa PMF-om, u zavisnosti od stepena fibroze KS,
dobili smo rezultat da ne postoji (p = 0,084) statistic-
ka znacajnost u prezivljavanju. U tom slu¢aju moze-
mo doneti kontraverzni zakljucak da stepen fibroze
nije znacajan cinilac za prezivljavanje kod pacijenata
sa PMF-om, iako je jedan od osnovnih dijagnostickih
kriterijuma. Medutim, kada smo analizu ponovili bez
3 pacijenta sa stepenom fibroze MF-0, dobijena je sta-
tistiCka znacajnost u prezivljavanju (p = 0,043). Iskljuci-
vanjem samo tri pacijenta sa stepenom fibroze MF-0 iz
grupe od 136 pacijenata sa PMF-om, potvrdeno je da
fibroza ipak uti¢e na ukupno prezivljavanje kod PMF-e.
To takode sugerise da bi trebalo dobro razmotriti sve
dijagnosticke parametre pre donosenja definitivne
dijagnoze da se radi o bolesti PMF-i, ili o eventualnoj
transformaciji primarne bolesti PV-e i ET-e u sekundar-
nu bolest mijelofibrozu.

Vecina nasih pacijenata imala je fibrozu KS stepe-
na MF-2 i MF-3 (46% i 35%). Skoro trecina pacijenata
je imala MF-3, §to je veoma interesantno s obzirom na
¢injenicu da se nasa retrospektivna studija odnosi na
podatke pacijenta prikupljenim tokom primarnih spe-
cijalistickih pregleda i prilikom postavljanja inicijalne
dijagnoze.

Prema nekim literaturnim podacima [20] u pre fi-
broti¢noj fazi PMF-e (stepen fibroze MF-0), aberantan
kariotip zastupljen je kod 18% pacijenata, a nepovolj-
no aberantan kariotip (= 3 aberacije, +8, -5/59-, -7/79-,
i(17q), inv(3), 12p-, 11923, kompleksan kariotip) kod
4-8% slucajeva. Iz tih podataka mozemo zakljuditi da
nizi stepen fibroze KS (MF-0 i MF-1) korelira sa povolj-
nim hromozomskim aberacijama i normalnim kario-
tipom i obrnuto, visi stepeni fibroze (MF-2 i MF-3) KS
je u korelaciji sa nepovoljnom citogenetikom. Sli¢nu
analizu smo uradili u nasoj grupi bolesnika. Koristili
smo jednostavne kategorizacije kariotipa (normalan,
aberantan), po preporukama Lille PSS-a [3]. Primenili
smo i naprednije kategorizacije kariotipa koje sadrze
odredene hromozomske aberacije (+9, 13g-,20qg-, +8,
kompleksan kariotip) sa razli¢itim stepenom nepovolj-
nosti, kao $to su Mayo PSS-em [16] i IPSS-em [17]. Ta-
kode, primenjen je DIPSS-em [18] koji predlaze samo

In the history of PSS application in PMF, cytogenet-
ics has been recognized as an independent prognostic
parameter. Early survival studies based on cytogenet-
ics indicated that a normal karyotype was a favorable
prognostic factor, while an aberrant karyotype was
considered unfavorable [3]. Later, it was found that
certain chromosomal aberrations (+9, 13g-, 20g-) were
associated with more prolonged survival compared to
a normal karyotype. These aberrations were defined
as good prognostic markers [16]. Conversely, other
karyotypic rearrangements (+8 or complex karyotype,
-5/5q9-,-7/79-,11923,i(17q), inv(3), 12p-) were linked to
shorter survival and were classified as poor prognos-
tic markers in other PSSs [17,18]. Overall, cytogenetic
analysis and karyotyping play a significant role in the
diagnosis of PMF but an even greater role in its prog-
nosis.

The situation is different when it comes to BM fibro-
sis in PMF and MPN in general. BM fibrosis of varying
degrees can be associated with the three main MPN en-
tities-polycythemia vera (PV), essential thrombocythe-
mia (ET), and primary myelofibrosis (PMF)-either at pre-
sentation, as in PMF, or following disease progression
in PV and ET. The updated 2008 WHO classification ad-
opted the European consensus on BM fibrosis grading
[9], which introduced a four-tiered system ranging from
grade 0 to 3 [7]. The progression of BM fibrosis follows
a gradual evolution from absent or minimal reticulin fi-
brosis to extensive reticulin and/or collagen fibrosis, of-
ten accompanied by osteosclerosis. Precise assessment
of fibrosis grade is crucial for the initial classification
of MPNs as well as for identifying disease progression
[19]. Although BM fibrosis is a key diagnostic criterion
for PMF, its grading has not been incorporated into con-
ventional PSSs. Recently, it has been emphasized that
an accurate assessment of BM fibrosis grade is a critical
factor in predicting PMF prognosis [8].

By analyzing the overall survival of all 136 PMF pa-
tients based on the degree of BM fibrosis, we found no
statistically significant difference in survival (p = 0.084).
This could lead to the controversial conclusion that the
degree of fibrosis is not an important factor in survival
for PMF patients, despite being one of the key diagnos-
tic criteria. However, when we repeated the analysis ex-
cluding the three patients with MF-0 fibrosis, statistical
significance in survival emerged (p = 0.043). By remov-
ing only three MF-0 patients from the cohort of 136, it
was confirmed that fibrosis indeed influences overall
survival in PMF. This also suggests that all diagnostic
parameters should be carefully considered before de-
finitively diagnosing PMF or determining whether the
disease represents a secondary transformation of PV or
ET into myelofibrosis.
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dve kategorije kariotipa sa definisanim povoljnim i
nepovoljnim hromozomskim aberacijama. Ni u jed-
nom od primenjenih PSS-a nije registrovana statisticka
znacajnost u korelaciji kariotipa i stepena fibroze KS
(Lille p = 0,293; Mayo p = 0,108; IPSS p = 0,086; DIPSS
p=0,613) (Tabela 2).

Nas$ osnovni cilj u radu je bio da testiramo pove-
zanost, odnosno korelaciju citogenetskih rezultata i
patohistoloskih rezultata pacijenata sa dijagnozom
PMF-e, sa pretpostavkom da postoji povezanost ova
dva dijagnosti¢ka, prognosti¢cka parametra. Cinjeni-
ca je da smo koristili PSS-e po kojima su normalan ili
aberantan kariotip, odnosno hromozomske aberaci-
je stratifikovane u prognozne kategorije na osnovu
njihovag uticaja na ukupno prezivljavanje pacijenata
sa PMF-om. S druge strane, fibroza KS je nepovoljan
dijagnosticki nalaz za pacijente sa PMF-om i $to je
gradus fibroze vedi, bolest je u visem stadijumu. Na
osnovu ovih ¢injenica ocekivali smo da ¢e postojati
pozitivna povezanost ili direktna korelacija citogenet-
skih i patohistoloskih nalaza, odnosno da ¢e aberan-
tan kariotip ili ,nepovoljne” hromozomske aberacije
biti ¢eS¢e registrovane kod pacijenata sa stepenom
fibroze MF-2 i MF-3, sto bi se verifikovalo rezultatima
statistickih analiza. Medutim, nasi rezulati su suprot-
ni, nije dokazana direkta korelacija prognozno ,nepo-
voljnih” hromozomskih aberacija sa visim stepenima
fibroze KS (MF-2 i MF-3), niti korelacija normalnog ka-
riotipa i,povoljnih” hromozomskih aberacija sa stepe-
nom fibroze KS MF-0 i MF-1u PMF-i.

ZAKLJUCAK

Koliko nam je poznato, nasa studija je prvi pokusaj is-
pitivanja korelacije citogenetike i patohistologije, ova
dva vazna dijagnosticka i prognosticka parametra za
PMF-u. Studija obuhvata 136 pacijenata sa PMF-om,
to je relativno veliki broj pacijenata na dijagnozi za
jedan klini¢ko, dijagnosticki centar na Zapadnom Bal-
kanu. Kod 120 pacijenata testirana je korelacija citoge-
netskih rezultata i patohistoloskih podataka o stepenu
fibroze KS, primenom korisnih PSS-a. lako smo oceki-
vali pozitivnu korelaciju izmedu kariotipa (normalan,
aberantan) i hromozomskih aberacija razli¢itog ste-
pena prognoze (povoljan, nepovoljan) sa stepenom
fibroze KS po preporukama Evropskog konsenzusa,
dobili smo suprotan rezultat. Ne postoji korelacija tipa
kariotipa, odnosno hromozomskih aberacija razli¢itog
stepena prognoze sa stepenom fibroze KS kod bolesni-
ka sa PMF-om. Ipak, nasa je namera da se nastavi sa
ispitivanjem korelacije stepena fibroze KS sa citogene-
tikom kao i “driver” mutacijama u PMF-u, kroz neku bu-
dudu, prospektivnu studiju.

The majority of our patients had BM fibrosis grades
MF-2 and MF-3 (46% and 35%). Nearly one-third had
MEF-3, which is particularly interesting given that our
retrospective study is based on patient data collected
during initial specialist examinations and at the time of
primary diagnosis.

According to some literature data [20], in the profi-
brotic phase of PMF (MF-0 fibrosis), an aberrant karyo-
type is present in 18% of patients, while an unfavor-
able aberrant karyotype (= 3 aberrations, +8, -5/5q-,
-7/79-,i(17q), inv(3), 12p-, 11923, complex karyotype)
is found in 4-8% of cases. Based on these data, we can
conclude that lower degrees of BM fibrosis (MF-0 and
MF-1) correlate with favorable chromosomal aberra-
tions and a normal karyotype, whereas higher fibrosis
grades (MF-2 and MF-3) are associated with unfavor-
able cytogenetics.

We conducted a similar analysis in our patient
group. We employed simple karyotype categoriza-
tions (normal and aberrant) based on the Lille PSS
recommendations [3]. Additionally, we applied ad-
vanced karyotype categorizations that included spe-
cific chromosomal aberrations (+9, 13g-, 20g-, +8,
complex karyotype) with different levels of unfavor-
able prognosis, as classified by Mayo PSS [16] and IPSS
[17]. The DIPSS model [18], which proposes only two
karyotype categories (favorable and unfavorable chro-
mosomal aberrations), was also applied. In none of
these PSS models did we find a statistically significant
correlation between karyotype and BM fibrosis grade
(Lille p = 0.293; Mayo p = 0.108; IPSS p = 0.086; DIPSS
p=0.613) (Table 2).

Our primary aim was to test the association be-
tween cytogenetic and histopathological findings in
PMF patients, assuming that a correlation exists be-
tween these two diagnostic and prognostic parame-
ters. The fact is that we used PSS models in which nor-
mal or aberrant karyotypes and chromosomal aberra-
tions were stratified into prognostic categories based
on their impact on overall survival in PMF patients. On
the other hand, BM fibrosis is considered an unfavor-
able diagnostic finding for PMF patients, with higher
fibrosis grades indicating a more advanced disease
stage. Based on these facts, we expected a positive
association or direct correlation between cytogenetic
and histopathological findings-that is, that aberrant
karyotypes or “unfavorable” chromosomal aberrations
would be more frequently observed in patients with
MF-2 and MF-3 fibrosis, as confirmed by statistical
analysis. However, our results were contrary to this ex-
pectation, as we found no direct correlation between
prognostically “unfavorable” chromosomal aberrations
and higher degrees of BM fibrosis (MF-2 and MF-3) or
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SKRACENICE

PMF — primarna mijelofibroza

MPN — mijeloproliferativna neoplazma
KS — kosna srz

PSS — prognosticki skoring sistem

SZ0 — svetska zdravstvena organizacija
PV — policitemija vera

ET — esencijalna trombocitemija

Dodatak: Ovaj rad predstavlja prikaz nekih od rezulta-
ta nauc¢no istrazivackog ispitivanja dr sc. Vesne Dorde-
vi¢ radi izrade doktorske teze pod nazivom ,Tip i uce-
stalost hromozomskih aberacija i znac¢aj molekularnog
markera JAK2V617F u primarnoj mijelofibrozi”.
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between a normal karyotype and “favorable” chromo-
somal aberrations with lower fibrosis grades (MF-0 and
MF-1) in PMF.

CONCLUSION

To the best of our knowledge, our study is the first at-
tempt to investigate the correlation between cytoge-
netics and histopathology-two crucial diagnostic and
prognostic parameters for PMF. The study includes
136 PMF patients, which represents a relatively large
number of cases at the time of diagnosis for a single
clinical and diagnostic center in the Western Balkans.
In 120 patients, we analyzed the correlation between
cytogenetic findings and histopathological data on BM
fibrosis grade using relevant PSS models.

Although we expected a positive correlation be-
tween karyotype (normal, aberrant) and chromosomal
aberrations of different prognostic significance (favor-
able, unfavorable) with BM fibrosis grade, following
the recommendations of the European consensus, our
results showed the opposite. There was no correlation
between karyotype type or chromosomal aberrations
of different prognostic significance and BM fibrosis
grade in patients with PMF.

However, we intend to continue investigating the
correlation between BM fibrosis grade, cytogenetics,
and “driver” mutations in PMF through a future pro-
spective study.

ABBREVIATIONS AND ACRONYMS

PMF — primary myelofibrosis

MPN — myeloproliferative neoplasm
BM — bone marrow

PSS — prognostic Scoring System
WHO — world health organization
PV — polycythemia vera

ET — essential thrombocythemia
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from the scientific research study conducted by Dr.
Vesna DPordevic as part of her doctoral thesis entitled
“Type and Frequency of Chromosomal Aberrations and
the Significance of the JAK2V617F Molecular Marker in
Primary Myelofibrosis.”
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SAZETAK

Uvod: Razlicite pokretacke sile su krozistoriju dovodile do prinudne ili dobrovolj-
ne migracije zdravstvenih radnika.

Cilj: Cilj ove studije je da se steknu novi uvidi u rad stranih lekara sa Zapadnog
Balkana zaposlenih u Nemackoj.

Materijal i metode: Godine 2023, sprovedena je kvalitativna studija preseka
kojom su analizirani: motivacija lekara za emigriranje iz mati¢nih zemalja, nji-
hovo profesionalno napredovanje u Nemackoj, nemacki pravni sistem, i ukupno
zadovoljstvo lekara.

Rezultati: Najvazniji rezultati studije isticu bolje plate lekara u inostranstvu i ne-
dostatak mogucnosti za usavrsavanje u njihovim mati¢nim zemljama kao glavne
razloge za emigraciju. Lekari imigranti su pretezno bili zadovoljni profesionalnim
napredovanjem u Nemackoj, ali su bili manje zadovoljni nemackim pravnim si-
stemom.

Zakljucak: Zaposljavanje lekara sa Zapadnog Balkana moze smanjiti preopte-
recenost nemackog zdravstvenog sistema, nastalog usled znacajnog nedostatka
kvalifikovanog kadra. Sprovodenje istraZivanja na ve¢im uzorcima bice od klju¢-
nog znacaja za razumevanje faktora zadovoljstva lekara migranata, Sto na kraju
moZe omoguciti uspesnije zadrZavanje medicinskog kadra.
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ABSTRACT

Background: Throughout history, various driving forces have influenced both
forced and voluntary migrations of healthcare workers.

Objective: This study aims to obtain new insights into the work activities of for-
eign doctors from the Western Balkans practicing medicine in Germany.

Materials and Methods: In 2023, a qualitative cross-sectional study was
conducted to analyze physicians” motivation for emigration from their home
countries, their professional status development in Germany, the German legal
system, and overall satisfaction of the physicians.

Results: The main findings highlight better salaries for doctors abroad and
no development opportunities in their home countries as the main reasons for
emigration. Immigrant physicians were mainly satisfied with their professional
status development in Germany, but less satisfied with the German legal system.

Conclusion: Employing doctors from the Western Balkans can alleviate the
burden on the German healthcare system caused by the significant shortage of
skilled labor force.

Keywords: healthcare system, emigration, physicians, Western Balkans, Ger-
many

Corresponding author:

Sara Tintor

FOM University of Applied Sciences for Economics and Management
6 Leimkugelstrale Street, 45141 Essen, Germany

E-mail: sara.tintor3@gmail.com

Prihvaceno - Accepted: March 31,2025;  Online first: March 31,2025

DOI: 10.5937/smclk6-56945

64

Mart 2025. | Volumen 6/ Broj 1 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



DA LI DA OSTANEM ILI DA ODEM? PERCEPCIJA SRPSKIH MEDICINSKIH RADNIKA, ISELJENIKA U NEMACKOJ

Tintor S.

SHOULD I STAY OR SHOULD | GO? PERCEPTIONS OF SERBIAN EMIGRANT MEDICAL WORKERS IN GERMANY

uvoD

Migracije su sloZzena i dugotrajna pojava koja je zna-
¢ajno uticala na razvoj nacija Sirom sveta. Stanovnistvo
mnogih zemalja, kao $to su Sjedinjene Americke Drza-
ve, Kanada i Australija, uglavnom ¢ine migranti ili po-
tomci migranata koji su se doselili u potrazi za boljim
prilikama, sigurnosc¢u ili novim pocetkom. Kroz istori-
ju su razlicite pokretacke sile uticale i na prinudne i na
dobrovoljne migracije, kao $to su ekonomske teskoce,
politicka nestabilnost, promene u Zivotnoj sredini i ze-
lja za istrazivanjem i sticanjem novih iskustava. Pored
politickog i drustvenog konstrukta ka liberalizaciji trgo-
vine i trzista rada u sektoru zdravstva i nege, demograf-
ske promene u smeru starenja stanovnistva, zajedno sa
epidemioloskim pomeranjem ka dvostrukom optere-
¢enju i zaraznih i nezaraznih bolesti u nekim zemljama,
povecavaju potrebu za zdravstvenom zastitom i dopri-
nose planiranju politika usmerenih na regulisanje ne-
dostatka zdravstvenog kadra i uslova rada [1-5].

Ljudski kapital u zdravstvu u mnogim bogatim ze-
mljama ¢ine medicinski radnici koji su svoje obrazo-
vanje stekli u inostranstvu. Na primer, on se krec¢e od
57,8% svih lekara u lIzraelu, 42,1% u Norveskoj i 40,5%
u Irskoj do 0,6% u Litvaniji [6]. U Nemackoj i Sloveni-
ji, popularnim destinacijama za zaposljavanje mnogih
srpskih lekara i medicinskih sestara, ima 13,8% i 15,8%
inostranih lekara i 9,6% i 5,5% stranih medicinskih se-
stara [6]. Bilateralni sporazumi o mobilnosti i migraciji
zdravstvenih radnika privukli su paznju brojnih aktera
poslednjih decenija [7]. Medunarodno zaposljavanje
medicinskih radnika je sloZzeno pitanje sa mnogo uglo-
va posmatranja. To moze biti aspekt pruzaoca usluga
orijentisan na poboljsanje pruzanja zdravstvenih uslu-
ga, te vladina strategija koja pomaze u smanjenju ne-
zaposlenosti na lokalnom nivou, ali se takode moze
posmatrati kao neuspeh rukovodstva da zadrzi strucni
kadar potreban za efikasan rad. Napravljeni su razliciti
bilateralni sporazumi kako bi se zadovoljili interesi svih
strana, uz posebni akcenat na prava i dobrobit mobil-
nih imigrantskih zdravstvenih radnika. Takode je vazno
prepoznati, istraziti i poboljsati prednosti kruznih mi-
gracija [8,9].

Dok obrasci migracije radne snage utic¢u na zdrav-
stvenu zastitu u mnogim zemljama, oni takode pred-
stavljaju i potpuno nove aspekte za zdravstvene rad-
nike koji odluc¢uju da li da ostanu ili odu. Razumevanje
konteksta i trenutnih okolnosti zdravstvenih radnika
migranata je od sustinskog znacaja, jer pruza vredan
uvid u promovisanje zaposljavanja i kulturnog, eko-
nomskog i socijalnog razvoja koji ispunjava njihova
ocekivanja [10]. Uzimanje u obzir iskustava radnika mi-
granata moze da pomogne u pronalazenju resenja za
negativne uticaje prekomerne migracije. Regrutovanje

INTRODUCTION

Migration is a complex and longstanding phenome-
non that has significantly influenced the development
of nations worldwide. Many countries, such as the
United States, Canada, and Australia, have populations
largely comprised of migrants or descendants of mi-
grants seeking better opportunities, safety, or a new
beginning. Throughout history, various driving forces
have influenced both forced and voluntary migrations,
such as economic challenges, political instability, en-
vironmental changes, and the desire to explore and
gain new experience. In addition to the political and
social construct towards trade and labor market liber-
alization in health and care sectors, the demographic
transition towards population aging, together with
the epidemiological shift towards the double burden
of communicable and non-communicable diseases in
some countries, are increasing the need for health care
and contributing to policy planning to regulate health
worker shortages and workplace conditions [1-5].

The human health capital in many wealthy coun-
tries consists of foreign-trained medical workers. For
example, it ranges from 57.8 % of all medical doctors
in Israel, 42.1% in Norway, and 40.5% in Ireland, to 0.6%
in Lithuania [6]. In Germany and Slovenia, popular job
destinations for many Serbian medical doctors and
nurses, there are 13.8% and 15.8% foreign-trained med-
ical doctors and 9.6% and 5.5% foreign-trained nurses
[6]. Bilateral agreements on health workers’” mobility
and migration have drawn the attention of numerous
stakeholders in recent decades [7]. International recruit-
ment of medical workers is a complex issue with many
aspects of the truth. It may be a provider approach to
enhance healthcare service delivery, a governmental
strategy to help reduce local unemployment, but it can
also be seen as a management failure to keep the ex-
pertise needed for efficient operation. A variety of bi-
lateral agreements have been created to accommodate
the interests of all parties while emphasizing the rights
and benefits of mobile and migrant healthcare workers.
It is also important to recognize, explore, and enhance
the benefits of circular migrations [8,9].

As workforce migration patterns influence health-
care in many countries, they also present unprecedent-
ed considerations for health workers deciding whether
to stay or leave. Understanding the context and cur-
rent circumstances of migrant health workers is es-
sential, as it provides valuable insights into promoting
employment and cultural, economic, and social devel-
opment that meet their expectations [10]. Listening to
the migrant workers’ experiences can help find solu-
tions to addressing the negative impacts of excessive
migration. Recruiting healthcare professionals is chal-
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zdravstvenih radnika predstavlja izazov za mnoge pru-
zaoce usluga koji nastoje da odrze nivo uslugaida drze
pod kontrolom tendencije u fluktuaciji zaposlenih [11].
Takode je vazno uvaziti percepcije i iskustva zdravstve-
nih radnika migranata kako bi kreatori politike postali
svesni stepena u kojem aktivhe mere mogu doprineti
suzbijanju negativnih efekata migracije i mobilnosti u
Evropskoj uniji ublazavanjem njihovih posledica i uno-
Senjem promena [12].

Studija je sprovedena u cilju sticanja novih uvida
u radne aktivnosti stranih lekara sa Zapadnog Balkana
zaposlenih u Nemackoj. Ciljevi studije su bili da se ispi-
taju motivi lekara za emigriranje iz svojih mati¢nih ze-
malja, njihov status profesionalnog razvoja u Nemac-
koj, nemacki pravni sistem i opSte zadovoljstvo lekara.

MATERUALI I METODE

Ova kvalitativna studija preseka sprovedena je 2023.
godine kako bi se analizirali motivi lekara za emigraciju
iz svojih mati¢nih zemalja, njihovo profesionalno na-
predovanje u Nemackoj, nemacki pravni sistem i opste
zadovoljstvo lekara.

Ciljnu populaciju su ¢inili lekari iz tre¢ih zemalja Za-
padnog Balkana, ukljucujuci Srbiju, Bosnu i Hercego-
vinu, Crnu Goru i Severnu Makedoniju. Takode, ciljnu
grupu su morali da cine lekari koji su imali licencu za
rad zaposleni u Nemackoj. Ukupno, 41 od 150 licenci-
ranih lekara kontaktiranih iz regiona Berlina i Saksonije
je odgovorilo i popunilo anketu.

Instrumenti istrazivanja su bili posebno osmisljen
upitnik i detaljni intervjui. Upitnik se sastojao od 38 pi-
tanja kreiranih na osnovu relevantne literature i postav-
lienih preko onlajn platforme Survio. Ovakvo istraZiva-
nje je bilo moguce zahvaljujudi saradnji sa Berlinskom
lekarskom komorom i Saksonskom lekarskom komo-
rom. Druge savezne drzave, medutim, nisu pristale da
ucestvuju. Komore su pisale odgovaraju¢im lekarima
i prosledila anketu. IstraZivanje je sprovedeno anoni-
mno i u skladu sa BDSG (nem. Bundesdatenschutzge-
setz), odnosno Saveznim zakonom o zastiti podataka.

Nakon obavljene ankete uradena su dva intervjua,
jedan sa muskim lekarom a jedan sa doktorkom - oni
su prihvatili poziv da daju detaljni intervju. Intervjui su
pokazali i sli¢nosti i razlike. Oba intervjua su se bavila
emigracijom iz Srbije u Nemacku, s tim Sto se prvi in-
tervju bavio emigracijom i napustanjem prethodnog
posla dok se drugi fokusirao na emigraciju nakon me-
dicinskog fakulteta. Oba intervjua su koris¢ena isklju-
¢ivo radi boljeg povezivanja sa rezultatima upitnika i
kako bi se stekao uvid u probleme pojedinaca, izazove
sa kojima se susrec¢u i dobrobitima koje uzivaju.

Podaci i informacije prikupljeni tokom studije su
pazljivo analizirani primenom deskriptivnih statistickih

lenging for many providers who struggle to maintain
service performance and manage personnel turnover
intentions [11]. It is also important to acknowledge
perceptions and experiences of migrant health work-
ers in order to alert policymakers to the extent that
active measures can contribute to counteracting the
negative effects of migration and mobility in the Eu-
ropean Union by mitigating and making changes [12].

The study was conducted to gain new insights into
the work activities of foreign doctors from the Western
Balkans working in Germany. The study’s objectives
were to explore physicians’ motives for emigrating
from their home countries, their professional develop-
ment status in Germany, the German legal system, and
the general satisfaction of physicians.

MATERIALS AND METHODS

This qualitative cross-sectional study was conducted
in 2023 to analyze physicians’ motives for emigration
from their home countries, their professional status de-
velopment in Germany, the German legal system, and
the general satisfaction of physicians.

The population of interest comprised doctors from
the Western Balkans’ third countries, including Ser-
bia, Bosnia and Herzegovina, Montenegro, and North
Macedonia. In addition, the target group had to be li-
censed and working in Germany. In total, 41 out of 150
licensed physicians contacted from the regions of Ber-
lin and Saxony responded and were surveyed.

The study instruments were a specific questionnaire
and in-depth interviews. The questionnaire comprised
38 questions created based on the relevant literature
and uploaded via the online platform Survio. Such a sur-
vey was possible in cooperation with the Berlin Medical
Association and the Saxony Medical Association. Oth-
er federal states, however, did not agree to participate.
The associations wrote to the respective doctors and
forwarded the survey. The survey was conducted anon-
ymously and in keeping with the BDSG (Ger. Bundesdat-
enschutzgesetz), i.e., the Federal Data Protection Act.

Two interviews were conducted after the survey
was completed, one with a male and one with a female
doctor, who accepted the invitation for an in-depth
interview. The interviews have shown both similarities
and differences. Both interviews dealt with emigration
from Serbia to Germany, the difference being that the
first interview dealt with emigration and leaving a job.
In contrast, the second interview focused on emigra-
tion after medical school. Both interviews were exclu-
sively used to establish a better connection with the
questionnaire results and to ensure a view of the in-
dividual persons’ problems, the challenges they have
encountered, and the benefits they have enjoyed.
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metoda. Ove metode su omogucile detaljnu analizu
obrazaca i karakteristika skupova podataka, razjasnja-
vajuci fundamentalne trendove i sloZzenosti povezane
sa lekarima migrantima.

Rezultati su predstavljeni kao ucestalost (procenti).
Metod koriS¢en za testiranje statistickih hipoteza bio je
Fiserov egzaktni test. Statisticke hipoteze su analizira-
ne na nivou znacajnosti od 0,05. Statisticka analiza po-
dataka izvriena je putem softvera IBM SPSS Statistics 24
(IBM Corporation, Armonk, NI, USA).

REZULTATI

Sociodemografske karakteristike ispitanika

Tabela 1 pokazuje daje udeoispitanika Zenskog pola bio
56,1% (n =23), dok su 43,9% ispitanika (n = 18) bili mus-
karci. Vecina ispitanika su bili starosti 20-35 godina. Ispi-
tanici su vec¢inom biliili u braku, n = 18 (43,9%), ili su bili
samci, n =19 (46,3%). Ispitanici su bili poreklom iz Srbije,
n =19 (46,3%), Bosne i Hercegovine, n =9 (22%), Crne
Gore, n=7 (17,1%), i Severne Makedonije, n =6 (16,4%).
Rezultati pokazuju da su neki lekari sa Zapadnog Bal-
kana Ziveli u Nemackoj 1-5 godina, n = 20 (48,8%), dok
su drugi ziveli u Nemackoj 5-10 godina, n =12 (29,3%),
ili preko 10 godina, n =7 (17,7%), jedan ispitanik, n =1

Tabela 1. Sociodemografske karakteristike ispitanika

The data and information gathered throughout the
study were meticulously analyzed using descriptive
statistical methods. These methods allowed a thor-
ough analysis of the dataset patterns and character-
istics, shedding light on the fundamental trends and
intricacies associated with migrant physicians.

The results are presented as frequency (percent-
ages). The method used for testing statistical hypothe-
ses was Fisher’s exact test. Statistical hypotheses were
analyzed at the level of significance of 0.05. Statistical
data analysis was performed using IBM SPSS Statistics
24 (IBM Corporation, Armonk, NY, USA).

RESULTS

Sociodemographic characteristics of the
respondents

Table 1 shows that the proportion of female respondents
was 56.1% (n = 23), while 43.9% of respondents (n = 18)
were male.The majority of respondents were 20-35-year-
olds. Most were either married, n = 18 (43.9%), or single,
n =19 (46.3%). The respondents were originally from
Serbia, n = 19 (46.3%), Bosnia and Herzegovina, n = 9
(22%), Montenegro, n = 7 (17.1%), and North Macedo-
nia, n = 6 (16.4%). The results show that some doctors

Table 1. Sociodemographic characteristics of the respondents

Ukupno / Total 23 56.10% 18 43.9%
Starost/ Age 0.600
25-35 15 65.22% 10 55.6%
35-45 26.09% 22.2%
45-65 2 8.70% 22.2%
Bracno stanje / Marital status 0.363
Neudata/neoZenjen / Single 39.13% 10 55.6%
Udata/ozenjen / Married 10 43.48% 44.4%
Razvedena/Razveden / Divorced 3 13.04% 0.0%
Udovica/Udovac/ Widowed 1 4.35% 0 0.0%
Zemlja porekla / Country of origin 0.168
Srbija / Serbia 9 59.10% 10 40.9%
Bosna i Hercegovina / Bosnia and Herzegovina 8 55.60% 44.4%
(rna Gora / Montenegro 3 57.10% 4 42.9%
Severna Makedonija / North Macedonia 3 50.00% 50.0%
Duzina boravka u Nemackoj / Duration of stay in Germany 1.000
0-1godine / 0-1 years 1 4.35% 0 0.0%
1-5 godina / 1-5 years 11 47.83% 9 50.0%
5-10 godina / 5-10 years 6 26.09% 6 33.3%
Vise od 10 godina / More than 10 years 4 17.39% 3 16.7%
Roden-a u Nemackoj / Born in Germany 4.35% 0 0.0%
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(2,4%), roden je u Nemackoj, a drugi, n =1 (2,4%), je zi-
veo u Nemackoj manje od godinu dana. Zene i muskar-
ci u studiji se nisu znacajno razlikovali (p > 0,05) prema
starosnoj kategoriji, bratnom stanju, zemlji porekla ili
trajanju boravka u Nemackoj (Tabela 1).

Motivi za emigriranje

U Tabeli 2 su prikazani motivi za emigriranje iz mati¢ne
zemlje. Analiza pokazuje da je od 41 anketiranog le-
kara, 38 (92,7%) emigriralo iz svojih mati¢nih zemalja,
a troje (7,3%) su ili rodeni u inostranstvu ili su bili na
Skolovanju. Prema ucestalosti najces¢i razlozi za imi-
graciju u Nemacku ukljucivali su bolje plate za lekare
u inostranstvu, n =19 (19,6%), nedostatak moguénosti
za razvoj u mati¢noj zemlji, n = 19 (19,6%), bolje mo-
gucnosti za dalje usavrsavanje i razvoj karijere u ino-
stranstvu, n = 18 (18,6%), vise socijalnih beneficija u
Nemackoj, n = 17 (19,6%), nedostatak perspektive u
karijeri u mati¢noj zemlji, n = 13 (13.4%). Po sopstve-
nom svedocenju, odredeni broj, n =5 (5,2%), nije mo-
gao da navede poseban razlog. Deo ispitanika, n = 16
(34,8%), odlucio je da emigrira u Nemacku samostalno
neposredno nakon zavrienih studija medicine, nesto
manje anketiranih, n =9 (19,6%), doslo je u Nemacku
sa muzem/zenom i decom, neki, n =7 (15,2%), su emi-
grirali sa roditeljima ili rodacima, neki, n =6 (13%), su
emigrirali uz pomo¢ agencije za zaposljavanje, dok je
bilo onih, n =5 (10,9%), koji su sami dosli u Nemacku
nakon zavriene srednje Skole.

U vreme anketiranja, jedan broj ispitanika, n = 21
(51,2%), radio je u bolnicama, neki su, n = 10 (24,4%),
radili u ambulantama, izvestan broj ispitanika, n = 4
(9,8%), bio je zaposlen u drugim tipovima stacionarnih
ustanova, neki su, n = 2 (4,9%), radili u ustanovama za
rehabilitaciju, dok je preostali ispitanik n = 1 (2,4%), bio
zaposlen u domu za negu starih lica. Polovina ispita-
nika, n =21 (51,2%), radila je na poziciji lekara 1-5 go-
dina, odredeni broj lekara, n = 11 (26,8%), radio je na
datom radnom mestu ve¢ 5-10 godina, drugi su,n =38
(19,5%), radili kao lekari duze od 10 godina, a preostali
ispitanik, n =1 (2.4%) radio je kao lekar izmedu jednog
meseca i godinu dana.

Uvid u prihode je pokazao da je odredeni broj an-
ketiranih lekara, n =19 (46,3%), zaradivao vise od 4.500
€ meselno, nesto manje od trecine njih, n =13 (31.7%),
zaradivalo je 3,500€-4,500€, dok je preostali broj, n=9
(22%) zaradivao €2.500-€3.500 mesecno. Takode, ve-
¢ina ispitanika, n = 26 (63,4%), odmah je nasla posao
lekara u Nemackoj, dok ostali, n = 15 (36,6%), nisu od-
mah nasli posao.

Tadasdnje zadovoljstvo poslom ispitanika poka-
zalo je da je odredeni broj ispitanika, n = 11 (26,8%),
bio vrlo zadovoljan, izvestan broj ispitanika n = 26

from the Western Balkans had lived in Germany for 1-5
years n = 20 (48.8%), while others had lived in Germa-
ny for 5-10 years n = 12 (29.3%), or over 10 years, n =7
(17.7%), while one respondent was born in Germany, n
=1 (2.4%), and another, n = 1 (2.4%), had lived in Ger-
many for under a year. Women and men in the study did
not differ significantly (p > 0.05) by age category, marital
status, country of origin, or duration of stay in Germany
(Table 1).

Motives for emigration

Table 2 shows the motives for emigration from the
home country. The analysis shows that of the 41 doc-
tors surveyed, 38 (92.7%) had emigrated from their
home countries, and 3 (7.3%) were either foreign-born
or in training. Regarding the frequency, most coomon
reasons for immigrating into Germany included better
salaries for doctors abroad, n = 19 (19.6%), no develop-
ment opportunities in the home country, n=19(19.6%),
better further training and career opportunities abroad,
n = 18 (18.6%), more social benefits in Germany, n =
17 (17.5%), no career prospects in the home country,
n =13 (13.4%). By their own testimony, for no particular
reason n =5 (5.2%). A proportion of respondents, n= 16
(34.8%), decided to emigrate to Germany alone directly
after their medical studies, slightly fewer of those sur-
veyed, n = 9 (19.6%), came to Germany with their hus-
band/wife and children, some, n =7 (15.2%) emigrated
with parents or relatives, some, n = 6 (13%) emigrated
with the help of an employment agency, while there
were those, n = 5 (10.9%), who came to Germany on
their own after graduating from high school.

At the time of the survey, a number of respon-
dents, n = 21 (51.2%), worked in hospitals, some,
n = 10 (24.4%), worked in outpatient facilities, some,
n = 4 (9.8%), were employed in other inpatient facili-
ties, others, n = 2 (4.9%), worked in rehabilitation clin-
ics, while the remaining respondent, n = 1 (2.4%), was
employed in a nursing home. Half of the respondents,
n =21 (51.2%), had been working as doctors for 1-5
years, some, n = 11 (26.8%), had held the position for
5-10 years, others, n = 8 (19.5%), had been working as
physicians for more than 10 years, and the remaining
respondent, n =1 (2.4%), had been working as a doctor
for between one month and one year.

The financial background showed that a number
of the surveyed doctors, n = 19 (46.3%), earned more
than €4,500 per month, a little less than a third, n=13
(31.7%), earned €3,500-€4,500, while the remaining
number, n =9 (22%), earned €2,500-€3,500. Also, most
of the responders, n = 26 (63.4%), immediately found
jobs as doctors in Germany, whereas others, n = 15
(36.6%), did not find a job immediately.
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Tabela 2. Razlozi za preseljenje lekara u Nemacku Table 2. Reasons for the migration of physicians to Germany
Broj/ Procenat %/
Aspekti /Aspects Number Percentage %
Da li ste emigrirali? /Have you emigrated?
Da / Yes 38 92.68%
Ne/No 3 7.32%
Koji su bili vasi razlozi za preseljenje u Nemacku? */ What were your reasons for moving to Germany? *
Bolje plate za lekare u inostranstvu / Better salaries for doctors abroad 38 92.7%
Nepostojanje prilika za profesionalno napredovanje u maticnoj zemlji / No development opportunities in the home country 38 92.7%
Bolje prilike za usavr3avanje i napredovanje u karijeri u inostranstvu / Better training and careers abroad 38 92.7%
Bolja socijalna zastita u inostranstvu / More social benefits abroad 32 78.0%
Nije bilo prilike za zaposlenje u mati¢noj zemlji /No job prospects in home country 27 65.9%
Ako ste emigrirali, kada ste odlucili da emigrirate u Nemacku?/If you emigrated, when did you decide to emigrate
to Germany?
Doputovao-la sam ovde sam-a nakon zavrsetka studija // travelled here on my own after medical school 16 34.8%
Do3ao-la sam sa porodicom (muZem/zenom/decom) /I came with my family (husband/wife/children) 9 19.6%
Do3ao-la sam sa roditeljima/rodacima /! arrived with my parents/relatives 7 15.2%
Do3ao-la sam preko agencije (za zaposljavanje stru¢nog kadra) /! arrived with the help of an agency (for employing pro- 6 13.0%
fessionals). ’
Do3ao-la sam sam-a nakon zavrSene srednje $kole // came alone after graduating from high school. 5 10.9%
Ostalo, npr, pridruZio-la sam se porodici / Other, e.qg. family reunion 3 6.5%
U kojoj instituciji trenutno radite? / In which institution do you currently work?
Bolnica/ Hospital 21 51.2%
Ambulantne ustanove (npr. lekarske ordinacije) / Outpatient facilities (e.qg., doctors’ offices) 10 24.4%
Klinike sa lezecim pacijentima/ Inpatient facilities 4 9.8%
Domovi za nequ starih i drugih lica /Nursing home 1 2.4%
Klinike za rehabilitaciju /Rehabilitation clinics 2 4.9%
Ostalo, npr. instituti /Other, e.g., institutes 3 7.3%
Kolika vam je plata? /What is your salary?
€4.5001i vise /€4,500 and more 19 46.3%
€3.500—€4.500 13 31.7%
€2.500—€3.500 9 22.0%
Koliko ste dugo na sadasnjem poslu? / How long have you been in your job?
1-5godina / 1-5 years 21 51.2%
5-10 godina / 510 years 11 26.8%
Vide od 10 godina / More than 10 years 8 19.5%
Krace od jedne godine /Less than a year 1 2.4%
Da li ste dobili posao kao lekar odmah u Nemackoj? / As a doctor, did you get a job in Germany right away?
Da /Yes 26 63.4%
Ne /No 15 36.6%
Koliko ste zadovoljni sa sadasnjim zaposlenjem? /How satisfied are you with your current job?
Prilicno zadovoljan-na /Somewhat satisfied 26 63.4%
Vrlo zadovoljan-na / Very satisfied 11 26.8%
Prilicno nezadovoljan-na / Somewhat dissatisfied 2 9.8%
Vrlo nezadovoljan-na / Very dissatisfied 0 0.0%
Gde ste stanovali kada ste prvo stigli u Nemacku? / Where did you live when you first emigrated to Germany?
U svom stanu /In my flat 15 36.6%
Ostalo, npr, u bolnickom stanu /Other, e.qg., hospital flats 9 22.0%
Kod rodbine/familije / With my relatives/extended family 8 19.5%
Sa suprugom (+/- deca) / With my spouse (+/- children) 4 9.8%
U hotelu /At a hotel 3 7.3%
Kod roditelja / With my parents 2 4.9%
*visestruki odgovori (n, %) / multiple answers (n, %)
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(63,4%) izjavio je da je prili¢no zadovoljan, dok su osta-
li, n =4 (9,8%), izjavili da su zadovoljni. Glavni razlozi
za veliko zadovoljstvo bili su sledeci: posedovanje sop-
stvene lekarske prakse, dobra radna atmosfera i ruko-
vodioci, kao i dobra struktura u bolnici. S druge strane,
razlozi za nisko zadovoljstvo bili su sledeci: veca Zelja
za radom na istrazivackom institutu, nedostatak speci-
jalista i nedostatak ravnoteze izmedu posla i privatnog
Zivota.

Kada su se prvobitno doselili u Nemacku, vise od
trecine ispitanika, n = 15 (36,3%), Zivelo je u sopstve-
nom stanu, neki, n=8(19,5%), ziveli su sa rodacima od-
nosno familijom, drugi, n =4 (9,8%), ziveli su sa supruz-
nikom i decom, dok su ostali ispitanici n = 2 (4,95%)
ziveli sa roditeljima.

Profesionalni status

Podaci u Tabeli 3 pokazuju da vedina ispitanika, n = 34
(82,9%), nije imala privremeni posao tokom prvog bo-
ravka u Nemackoj, dok su ostali, n =7 (17,1%), imali pri-
vremeni posao. Takode, vecina lekara, n = 33 (80,5%),
nije bila zaposlena na istom radnom mestu u vreme
istrazivanja kao kada su stigli u Nemacku, dok neki le-
kari, n = 8 (19,5%), nisu promenili posao. Nadalje, re-
zultati pokazuju da je viSe od polovine lekara, n = 23
(56,1%), menjalo posao dva ili tri puta, nesto vise od
trecine, n = 14 (34,1%), promenilo je posao jednom ili
dva puta, a preostali ispitanici, n =4 (9,8%), menjali su
posao vise od tri puta.

Za potvrdu statusa lekara u Nemackoj i dobijanje
dozvole za rad, uslov je Cesto bila nostrifikacija diplome
sa studija medicine (odnosno dobijanje tzv. Aprobaci-
je — licence za obavljanje lekarske delatnosti), n = 36
(23,5%), zavrsen kurs nemackog jezika, n =33 (21,6%),
podnosenje zahteva za vizu, n = 32 (20,9%), polozen
test znanja, n = 27 (17,6%), zavrsena dodatna obuka,
n=20(13,1%).Kod nekihispitanika,n=13(31,7%), pro-
ces je trajao do Sest meseci, kod drugih, n=17 (41,5%),
trajao je do 12 meseci, neki ispitanici, n = 10 (24,4%),
prosli su kroz proces koji je trajao 1-3 godine, dok je
kod preostalog ispitanika, n = 1 (2,4%), bilo potrebno
vie od tri godine. Prema rezultatima, vise od polovine
ispitanika, n =22 (53,7%), proslo je kroz proces bez po-
modi, ostali su, n = 14 (34,1%), imali pomoc rodaka, pri-
jatelja i porodice, a neki su, n =5 (12,2%), imali pomo¢
agencija za zaposljavanje u Nemackoj.

Nemacki pravni sistem

Studija se takode bavi pitanjem da li se nemacki prav-
ni sistem dobro brine o ljudima ili se oni suocavaju sa
potesko¢ama. Tabela 4 pokazuje da je deo ispitanika,
n =9 (22%), bio zadovoljan nemackim pravnim siste-
mom, da je vecina, n =29 (70,7%), bila prili¢no zado-

The job satisfaction of the doctors, at the time,
showed that a certain number of the respondents,
n =11 (26.8%) were very satisfied, a number of the re-
spondents, n = 26 (63.4%), stated that they were rath-
er satisfied, while the remaining doctors, n = 4 (9.8%),
were satisfied. The main reasons for high satisfaction
were the following: having their own outpatient med-
ical practice, having a good working atmosphere and
superiors, and having a good structure in the hospi-
tal. On the other hand, the reasons for low satisfaction
were the following: having a greater desire to work at
a research institute, the shortage of specialists, and a
lack of work-life balance.

When they first immigrated to Germany, more
than a third of the respondents, n = 15 (36.3%), lived in
their own flat, some, n = 8 (19.5%), lived with relatives
and family, others, n = 4 (9.8%), lived with their spouse
and children, while the remaining respondents, n = 2
(4.95%), lived with their parents.

Professional status

The data in Table 3 show that a majority of the re-
spondents, n = 34 (82.9%), did not have a temporary
job during their first stay in Germany, whereas others,
n =7 (17.1%), did have temporary employment. Also,
a majority of the doctors, n = 33 (80.5%), were not em-
ployed at the same job at the time of the survey as
when they arrived in Germany, whereas some doctors,
n =8 (19.5%), had not changed their job. Furthermore,
the results show that more than a half of the doctors,
n = 23 (56.1%), had changed their jobs two or three
times, a little over a third, n = 14 (34.1%), had changed
their jobs once or twice, and the reaming respondents,
n =4 (9.8%), had changed their jobs more than three
times.

For physicians to establish themselves as doctors
in Germany and get a work permit, the conditions
often included medical degree recognition (Appro-
bation - license to practice medicine), n = 36 (23.5%),
completing a course in the German language, n = 33
(21.6%), visa application, n = 32 (20.9%), passing a
knowledge test, n = 27 (17.6%), and completing addi-
tional training, n = 20 (13.1%). For some respondents,
n =13 (31.7%), the process took up to six months, for
others, n = 17 (41.5%), it took up to 12 months, some
respondents, n = 10 (24.4%), went through a process
lasting 1-3 years, while for the remaining respondent,
n =1 (2.4%), it took more than three years. Accord-
ing to the results, more than half of the respondents,
n =22 (53.7%), went through the process without help,
others, n = 14 (34.1%), had help from relatives, friends
and familiy, and some, n =5 (12.2%), had help from em-
ployment agencies in Germany.
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Tabela 3. Status zaposlenja i profesionalnog napredovanja u Nemackoj Table 3. Occupational status and career development in Germany
Aspekti / Aspects Broj /Number Procenat/ Percentage %
Da li ste u pocetku imali privremeni posao? Did you have a temporary job at the beginning?
Ne /No 34 82.1%
Da/ Yes 7 17.1%
Da li ste na istom poslu od kada ste dosli u Nemacku? / Have you been at the same workplace since you arrived in Germany?
Ne /No 33 80.5%
Da/ Yes 8 19.5%
Koliko ste cesto menjali posao? / How often have you changed jobs?
2-3 puta / 2-3 times 23 56.1%
1-2 puta/ 1-2 times 14 34.1%
>3 puta / >3 times 4 9.8%

Sta ste morali da uradite da biste se zaposlili u Nemackoj?* / What did you have to do to be able to work in Germany? *

Nostrifikacija diplome (licenca za rad) / Recognition of my medical degree (Approbation — licence to practice

medicine) 36 23.5%
Kurs nemackog jezika (specijalizovani test) / Take a course in the German language (specialized language test) 33 21.6%
Dobijanje vize / Apply for a visa 32 20.9%
Polaganije testa znanja / Pass a knowledge test 27 17.6%
Dodatna obuka / Complete additional supplementary training 20 13.1%
Ostalo, boravisna dozvola / Other e.qg., residence permit 5 3.3%
Koliko je dugo trajao proces pre nego sto ste mogli da pocnete da radite u Nemackoj? /
How long did the process take for you to begin working in Germany?
Do 12 meseci / Up to 12 months 17 41.5%
Do 6 meseci / Up to 6 months 13 31.7%
1-3 godine / 1-3 years 10 24.4%
Vise od 3 godine / More than 3 years 1 2.4%

Ko vam je pomogao sa prijavljivanjem i celim procesom? /Who helped you with the application and the whole process?

Sam-a / Myself 22 53.7%
Rodbina/prijatelji/porodica / Relatives/friends/family 14 34.1%
Agencija (za zaposljavanje strucnog kadra) / Agency (for employing professionals) 5 12.1%

*viSestruki odgovori (n, %) / multiple answers (n, %)

voljna, dok su neki, n = 3 (7,3%), bili samo zadovoljni.
Razlozi za poteskoce bili su prevelika birokratija ili ne-
dostatak pomocdi u pravnim pitanjima. Vecina ispita-
nika, n =28 (68,3%), izjavila je da nije naisla na pozitiv-
nu diskriminaciju, a neki ispitanici, n = 13 (31,7%), su
izjavili da su se susreli sa ovom vrstom diskriminacije,
ukljucujudi tu i brze dobijanje termina za operacije i
termina u opstini, kao i dobijanje odobrenja od stra-
ne Nacionalnog udruzenja lekara obaveznog zdrav-
stvenog osiguranja. Pored toga, analiza je pokazala
da se pozitivna diskriminacija (npr. afirmativne akcije
prema imigrantima koje stimuliSu njihovu integraci-
ju uprkos razlikama koje mogu postojati) povreme-
no javljala u vise slucajeva, n = 32 (78%), nego 3to se
javljala Cesto, n = 9 (22%). Rezultati takode pokazuju
da se odredeni broj ispitanika, n = 19 (46,3%), suocio

The German legal system

The study also deals with the question of whether indi-
viduals are well looked after by the German legal sys-
tem or face difficulties. Table 4 shows that some of the
respondents, n = 9 (22%), were satisfied with the Ger-
man legal system, while the majority, n = 29 (70.7%),
were rather satisfied, while some, n = 3 (7.3%), were
merely satisfied. The reasons for the difficulties were
too much bureaucracy or the absence of assistance
with legal matters. A majority of the respondents,
n = 28 (68.3%), stated that they did not encounter any
positive discrimination, with some respondents, n =13
(31.7%), reported encountering this type of discrimi-
nation, including getting appointments for operations
and at the town hall more quickly, and also receiving
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Tabela 4. Rezultati o nemackom pravnom sistemu

Aspekti / Aspects

Table 4. Results on the German legal system

Da li smatrate da ste dobili adekvatan tretman od strane nemackog pravnog sistema? / Do you feel well served by the German legal system?

Prilicno zadovoljan-na / Rather satisfied
Vrlo zadovoljan-na / Very satisfied
Prilicno nezadovoljan-na / Rather dissatisfied

Vrlo nezadovoljan-na / Very dissatisfied

Da li ste dozZiveli pozitivnu diskriminaciju u Nemackoj? / Have you encountered positive discrimination in Germany?

Ne /No
Da / Yes

Da li mislite da se afirmativno delovanje desava cesto ili sporadi¢no? / Do you think affirmative action is frequent or more isolated?

Sporadicno / Occasional
Cesto / Happens often

Da li ste dozZiveli negativnu diskriminaciju u Nemackoj? / Have you encountered negative discrimination in Germany?

Ne /No
Da / Yes

Da li mislite da se negativna diskriminacija deSava cesto ili sporadicno? / Do you think negative discrimination is frequent or more isolated?

Sporadi¢no / Occasional

Cesto / Happens often

Da li mislite da imate bolje prilike u karijeri u Nemackoj? / Do you think you have better career opportunities in Germany?

Da / Yes
Ne znam //do not know
Ne /No

sa negativnom diskriminacijom (npr. diskriminacija
usmerena na omalovazavanje i nanosenje Stete po-
jedincu), za razliku od onih, n = 22 (53,7%), koji nisu
doziveli negativnu diskriminaciju. Pored toga, oblici
negativne diskriminacije ukljucivali su i favorizaciju
nemackih (domacdih) lekara za dalje usavriavanje, ili
namerno ignorisanje od strane kolege u bolnici. Re-
zultati ciljne grupe takode pokazuju da se negativna
diskriminacija desavala povremeno u vise od polovi-
ne slucajeva, n = 23 (56,1% %), dok su drugi, n = 18
(43,9% %), smatrali da se de3avala Cesto.

Rezultati studije predstavljeni u Tabeli 4 takode po-
kazuju prilike u karijeri dostupne lekarima u Nemackoj.
Rezultati pokazuju da je jedan broj ispitanika, n = 24
(58,5%), smatrao da imaju dobre prilike za karijeru u
Nemackoj, odredeni broj ispitanika, n = 14 (34,1%), izja-
vio je da ne zna, dok su drugi, n = 3 (7,3%), smatrali da
nemaju perspektivu za karijeru (Tabela 4).

Stepen zadovoljstva

Skoro Cetvrtina ispitanika, n = 10 (24,4%), izjavila je
da je veoma zadovoljna, dok je vecina, n =31 (75,6%),
izrazila prilicno zadovoljstvo svojim Zivotom u Ne-
mackoj (Tabela 5). Glavni razlozi za ovo zadovoljstvo
bili su sledeci: socijalna sigurnost u Nemackoj, dobra

Broj /Number Procenat/ Percentage %
29 70.7%
9 22.0%
3 7.3%
0 0.0%
28 68.3%
13 31.7%
32 78.0%
9 22.0%
22 53.7%
19 46.3%
23 56.1%
18 43.9%
24 58.8%
14 34.1%
3 7.3%

authorization from the Association of Statutory Health
Insurance Physicians. In addition, analysis showed that
positive discrimination (e.g., affirmative actions to-
wards immigrants stimulating their integration despite
the differences that may exist) occurred occasionally in
more cases, n = 32 (78%), than often, n = 9 (22%). The
results also show that a certain number of respondents,
n =19 (46.3%), had faced negative discrimination (e.g.,
discrimination aimed at belittling and harming an indi-
vidual) in contrast to those, n = 22 (53.7%), who had not
experienced negative discrimination. In addition, forms
of negative discrimination included German (native)
doctors being favored for further training, or colleagues
in the hospital deliberately ignoring immigrant doctors.
The results of the target group also show that negative
discrimination occurred occasionally in more than half
of the cases, n = 23 (56.1% %), whereas others, n = 18
(43.9% %), believed that it occurred frequently.

The study results presented in Table 4 also demon-
strate the career opportunities available to doctors in
Germany. The results show that a number of the respon-
dents, n =24 (58.5%), felt they had promising career op-
portunities in Germany, some, n = 14 (34.1%), said that
they did not know, while others, n = 3 (7.3%), felt that
they had no promising career opportunities (Table 4).
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perspektiva za karijeru, kao i visok nivo bezbednosti u
Nemackoj. S druge strane, neke stvari su se pokazale
kao smetnja potpunom zadovoljstvu, kao $to su viso-
ki troSkovi zivota, odvojenost od porodice i prijatelja u
mati¢noj zemlji, preterana birokratija.

Interesantni su bili i rezultati koji su se odnosili
na pitanje da li ispitanici mogu da zamisle da trajno
zive u Nemackoj. Jedan broj ispitanika, n =18 (43,9%),
izjavio je da ne zna, skoro trec¢ina, n =13 (31,7%), po-
tvrdila je da zeli da ostane u Nemackoj za stalno, dok
su drugi, n = 10 (24,4%), izjavili da ne Zele da Zive u
Nemackoj zauvek. Motivi za odluku o zZivotu u Ne-
mackoj bili su: socijalna sigurnost, bolja perspektiva
za karijeru i ureden zivot. Medutim, ovo se nije od-
nosilo na sve ispitanike, jer se takode moglo desiti da
dode do odluke o potpunom povratku u slu¢aju da se
ispitanici nisu osecali prijatno na poslu. Pored toga,
nasa analiza pokazuje da jedan broj ispitanika, n = 21
(51,2%), nije razmisljao o povratku u mati¢nu zemlju,
dok su drugi, n = 20 (48,8%), razmisljali o tome. Ra-
zlozi za povratak u domovinu koje su ispitanici naveli
su: drustveni milje, razli¢ite navike, razdvojenost od
porodice i prijatelja (privatni razlozi), kao i manje bi-
rokratije u sopstvenoj zemlji. Analize dalje pokazuju
da vedina ispitanika, n = 25 (61%), nije razmisljala o
emigriranju iz Nemacke u druge zemlje, dok je vise
od tre¢ine, n =16 (39%), razmisljalo o preseljenju u ze-
mlje poput SAD, Austrije, Svajcarske i skandinavskih
zemalja. Navedeni razlozi su: vise beneficija za lekare,
npr. kra¢a udaljenost od mati¢ne zemlje (Austrija), bo-

Tabela 5. Stepen zadovoljstva ispitanika u Nemackoj

Aspekti / Aspects

Satisfaction

Almost a quarter of the respondents, n = 10 (24.4%),
stated that they were very satisfied, while a majority,
n =31 (75.6%), felt rather satisfied with their life in Ger-
many (Table 5). The main reasons for this satisfaction
were as follows: the social security in Germany, the
promising career opportunities, and that Germany is a
safe country. On the other hand, some matters proved
to be a hindrance to complete satisfaction, such as the
high cost of living, separation from family and friends
in the home country, and excessive bureaucracy.

The results concerning the question of whether
respondents could imagine living in Germany perma-
nently were also interesting. A number of respondents,
n = 18 (43.9%), stated that they did not know, almost
a third, n = 13 (31.7%), confirmed that they wanted
to stay in Germany permanently, while others, n = 10
(24.4%), stated that they did not want to live in Ger-
many forever. The motivation for the decision to live in
Germany permanently was: social security, better ca-
reer opportunities, and an organized way of life. How-
ever, this did not apply to all respondents, as they could
also decide to return completely if they did not feel
comfortable at work. In addition, our analysis shows
that a number of respondents, n = 21 (51.2%), had not
considered moving back to their home country, while
others, n = 20 (48.8%), had considered it. The reasons
for moving back to their home country stated by the
respondents were: the social milieu, different habits,

Table 5. Satisfaction of respondents in Germany

U kojoj meri ste zadovoljni svojim Zivotom u Nemackoj? / How satisfied are you with your life in Germany?

Prilicno zadovoljan-na /Rather satisfied
Vrlo zadovoljan-na /Very satisfied
Prilicno nezadovoljan-na /Rather dissatisfied

Vrlo nezadovoljan-na /Very dissatisfied

Mozete li da zamislite da zauvek zivite u Nemackoj? / Can you imagine living in Germany permanently?

Ne znam // do not know
Da /Yes
Ne /No

Da li ste ikada razmisljali da se vratite su svoju zemlju? /
Have you ever thought about returning to your home country?

Ne /No
Da /Yes

Broj /Number  Procenat/ Percentage %
31 75.6%
10 24.4%
0 0.0%
0 0.0%
18 43.9%
13 31.7%
10 24.4%
21 51.2%
20 48.8%

Da li ste ikada razmisljali da se preselite u drugu zemlju radi napretka u karijeri? / Have you ever thought about moving to another country to further

your career?
Ne /No
DaYes

25 61.0%
16 39.0%
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lje centrirane strukture zastite i, u nekim slucajevima,
bolje plate. Rezultati pokazuju da je, generalno gle-
dano, vedina lekara bila zadovoljna zivotom u Nema¢-
koj, navodedi postojanje dobre perspektive za karije-
ru, kao i dostupnost kvalitetne obuke.

Intervjui

Osim upitnika, obavljena su i dva intervjua koja su po-
kazala dve razli¢ite karakteristike. Prvi intervju je bio sa
osobom koja je napustila posao u mati¢noj zemlji da
bi emigrirala u Nemacku i tamo radila, dok je drugi in-
tervju bio sa zdravstvenim radnikom koji je u Nemacku
dosao nakon zavrsenih studija medicine.

Oba intervjua su otkrila poteskoce koje su se javile
i duge vremenske periode koji su protekli pre nego sto
su ispitanici uspeli da okoncaju proces dobijanja bo-
ravisne dozvole i proceduru priznavanja diplome. Prvi
intervju je jasno pokazao da je ispitanica odluku o emi-
griranju u Nemacku smatrala pozitivnom. Sagovornica
je napustila svoju domovinu, Srbiju, zbog nepovoljne
drustvene, politicke i ekonomske situacije, u potrazi
za boljim uslovima za sebe i svoju porodicu. Nasuprot
tome, Nemacka je pruzala Siroku perspektivu za karije-
ru, finansijski prosperitet i stabilnu politi¢ku situaciju.
Medutim, ovaj intervju je takode otkrio veée poteskoce
u Nemackoj u pogledu ravnoteze izmedu posla i pri-
vatnog zivota i birokratije. Drugi intervju je takode bio
o pozitivnom iskustvu emigracije iz Srbije u Nemacku.
Sagovornik je dosao direktno u Nemacku nakon 3to je
zavrsio studije medicine uz pomo¢ agencije koja dovo-
di kvalifikovano osoblje u Nemacku. Agencija je mogla
da mu garantuje posao, mesto za boravak i pomoc u
prevodenju i overi dokumenata. Razlozi za emigraciju
su bili lo3a obuka lekara nakon diplomiranja u Srbiji,
kao i nemogucnost slobodnog izbora specijalizacije.
Ovaj sagovornik se, medutim, susreo i sa negativnom
diskriminacijom, iako je to dobro podneo i doziveo je
vise kao motivaciju da se jo$ vise potrudi. Istakao je i
stabilnost Nemacke, kao i dobru perspektivu za karije-
ru, ali je preteranu birokratiju shvatio kao nedostatak.
Sagovornik je naveo da mu je cilj bio da zavrsi speci-
jalizaciju u Berlinu i otvori sopstvenu dermatolosku
praksu.

DISKUSLJA

Analiza anketa pokazuje jasne motive za iseljavanje iz
Srbije, Bosne i Hercegovine, Crne Gore i Severne Ma-
kedonije, uklju¢uju¢i finansijske aspekte, nedostatak
mogucnosti za profesionalni razvoj u zemlji porekla,
te bolju perspektivu za dalje usavrSavanje i karijeru u
inostranstvu. Ovi nalazi potvrduju savremena saznanja
o razlozima migracija [13-15]. Sveobuhvatan pregled
faktora koji uti¢u na migraciju u i iz Ujedinjenog Kra-

missing family and friends (private reasons), as well as
less red tape in their own country. The analyses further
show that a majority of respondents, n = 25 (61%), had
not contemplated emigrating from Germany to other
countries, whereas, more than a third, n = 16 (39%),
had considered moving to countries such as the USA,
Austria, Switzerland, and the Scandinavian countries.
The reasons stated were: more benefits for the doctors,
for example, a shorter distance from the home country
(Austria), better-centered care structures, and, in some
cases, better salaries. The results show that, in general,
the majority of the doctors were satisfied with life in
Germany, stating that good career opportunities and
good training were available.

Interviews

In addition to the questionnaire, two interviews were
conducted with two different characteristics. The first
interview was with a person who gave up their job in
their home country to emigrate to Germany and work
there, while the second interview was with a health-
care professional who came to Germany after complet-
ing their medical studies.

Both interviews revealed difficulties and lengthy
periods that elapsed before the interviewees managed
to complete the residence permit process and the de-
gree recognition procedure. The first interview made it
clear that the decision to emigrate to Germany was con-
sidered a positive one. The interviewee left her home
country, Serbia, due to the unfavorable social, political,
and economic situation, in search of better conditions
for herself and her family. In contrast, Germany could
offer a wide range of career opportunities, financial
prosperity, and a stable political situation. However, this
interview also revealed more difficulties in Germany re-
garding work-life balance and bureaucracy. The second
interview was also about a positive experience of emi-
gration from Serbia to Germany. The interviewee came
directly to Germany after completing his medical stud-
ies with the help of an agency that brings qualified per-
sonnel to Germany. The agency was able to guarantee
him a job, a place to stay, and assistance with translat-
ing and verifying documents. The reason for emigration
was the poor training of doctors in Serbia after gradu-
ation, as well as not having a free choice of specialty.
This interviewee, however, also encountered negative
discrimination, although he took it well and saw it more
as motivation to do more. The stability of Germany was
also emphasized, as well as the good aspect of career
opportunities, but the excessive bureaucracy was also
perceived as a shortcoming. The interviewee stated
that his goal was to complete his specialization in Berlin
and open his own dermatology practice.
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ljevstva otkriva da je odluka lekara da migriraju sloze-
na i da zahteva pazljivo razmatranje razli¢itih faktora
pritiska i privlacenja koji deluju na makro, mezo i mikro
nivoima [13].

U naSem istrazivanju, vecina ispitanika je u Ne-
macku dosla sa svojim partnerom, odnosno sa su-
prugom i decom, ili su dosli kod porodice/rodbine.
Ponovno okupljanje porodice ili porodi¢ne vrednosti
i okolnosti ¢esto su od znacaja za migracionu politiku
[14], bilo kao prepreka [15] ili kao podsticajni faktor
za emigraciju [14]. Na naSe ispitanike uticale su i bolje
mogucnosti obrazovanja za decu i bolja perspektiva
u karijeri Zivotnih partnera. Sve vedi broj dokaza su-
geriSe da su obrazovne moguc¢nosti bile i ostale zna-
Cajni aspekt kod migracije zdravstvenih radnika Sirom
sveta [16-18]. Vecina nasih ispitanika nije imala privre-
meni posao na pocetku svog boravka u Nemackoj i
menjala je radna mesta 2-3 puta od svog dolaska, $to
mozda nije neuobicajeno za medicinsko osoblje u ra-
nim fazama karijere.

Polovina ispitanika je vedi deo procesa prijavljiva-
nja zavrsila bez ic¢ije pomodi, dok je jedna trecina do-
bila pomo¢ rodaka, a samo mali broj je trazio pomo¢
agencije. Ovo ukazuje na to da je poverenje kljucni ele-
ment u regulisanju migracionih tokova. Prijavljivanje
je obuhvatalo niz koraka, kao $to su priznavanje kva-
lifikacija, pohadanje kurseva jezika, regulisanje statusa
vize, dodatna obuka ili dobijanje boravisne dozvole.
Da bi osoba mogla da obavlja praksu kao strani lekar
u Nemackoj, mora da bude ispunjen niz kriterijuma,
ukljucujudi licencu za bavljenje medicinom (odnosno
priznavanje diplome sa studija medicinske), specija-
listicki test jezika, kao i vizu, poznatu kao plava karta.
U nekim slucajevima morala je i da se zavrdi dodatna
obuka. Zbog birokratije i drugih faktora, proces traje i
do 12 meseci, sto mozda i nije predugo u poredenju sa
kasnjenjem u procesu dobijanja radne dozvole u Sjedi-
njenim Drzavama.

Nasi podaci su takode pokazali da je vecina ispi-
tanika lekara radila u ustanovama stacionarnog tipa,
kao $to su bolnice, na Sta je mozda uticala potraznja
za uslugama, bolje plate, kao i pravni instrumenti koji
podrzavaju klinicke specijalnosti [19-21]. Finansijski as-
pekt je pokazao da se radilo o ljudima sa visokim zara-
dama na putu ka vrhuncu karijere.

Ispitanici su izrazili da ih je nemacki pravni sistem
dobro usluzio i nisu iskusili nikakvu znacdajnu nega-
tivnu diskriminaciju, ali je takode bilo malo pozitivne
diskriminacije. Mogu¢nost da se angazuju strani lekari
ili da se privuce interesovanje ogleda se u nekim prav-
nim aspektima. Od 1. januara 2016. godine, propis , Ve-
stbalkanordnung” § 26 stav 2 Pravilnika o zaposljavanju
predvida da drzavljani Albanije, Bosne i Hercegovine,

DISCUSSION

The analysis of the surveys shows clear motives for em-
igration from Serbia, Bosnia and Herzegovina, Monte-
negro, and North Macedonia. These include financial
aspects, lack of professional development opportuni-
ties, and better opportunities for further training and
careers abroad. These findings confirm the contempo-
rary knowledge of the reasons for migration [13-15]. A
comprehensive review of the factors influencing mi-
gration to and from the United Kingdom reveals that a
physician’s decision to migrate is nuanced and neces-
sitates careful consideration of various push and pull
factors operating at macro, meso, and micro levels [13].

In our study, most respondents came to Germany
with their partner, i.e., with their wife/husband and chil-
dren, or they came to stay with family/relatives. The fam-
ily reunion or family values and circumstances are often
of migration policy relevance [14], either as a barrier [15]
or as a push factor for emigration [14]. Our respondents
were also influenced by better educational opportuni-
ties for their children and better career opportunities for
their partners. Growing evidence suggests that educa-
tional opportunities have been and will continue to be
a significant issue for the migration of health workers
worldwide [16-18]. The majority of our respondents did
not have a temporary job at the beginning of their stay
in Germany and have changed workplaces 2-3 times
since arriving, which might not be uncommon for med-
ical personnel in early career stages.

Half of the respondents completed most of the
application process without anyone’s help, while one-
third received assistance from relatives, and only a small
number received help from an agency. This indicates
that trust is a key element in regulating migration flows.
The application included a variety of tasks, such as the
recognition of qualifications, taking language courses,
regulating the visa status, additional training, or obtain-
ing residence permits. For a person to be able to prac-
tice as a foreign doctor in Germany, a number of criteria
must be met, including a license to practice medicine
(recognition of medical degree), a specialist language
test, and a visa, also known as a blue card. In some cases,
additional training must also be completed. Due to the
bureaucracy and other factors, the process takes up to
12 months, which may not be too long compared to the
delays in the work permit process in the United States.

Our data also showed that most physician respon-
dents worked in inpatient facilities, such as hospitals,
which might have been influenced by the demand for
services, better salaries, as well as the legal instruments
supporting clinical specialties [19-21]. The financial as-
pect showed that these were high earners on their way
to the peak of their careers.
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Kosova, Crne Gore, Severne Makedonije i Srbije mogu
dobiti odobrenje uz proveru prioriteta za bilo koju vr-
stu zaposlenja [22]. To znadi da i nekvalifikovani kadar
moze da podnese zahtev za radnu vizu i da zivi u Ne-
mackoj. Kvalifikovani radnici lak3e dolaze u Nemacku,
jer su oni najtrazeniji.

Opsta slika ukazuje na zadovoljstvo preseljenjem
u Nemacku. Takode je jasno da su potrebna znacajna
poboljsanja u domenu birokratije. Kada su u pitanju
sagovornici u intervjuima, zanimljivo je napomenuti
da su oboje morali da prevazidu brojne birokratske
prepreke da bi se bavili medicinom u Nemackoj. Obo-
je su takode emigrirali u Nemacku iz sli¢nih razloga: u
mati¢noj zemlji nije bilo mogu¢nosti za profesionalni
razvoj, ali su u inostranstvu videli bolje prilike za dalje
usavrsavanje i bolju perspektivu u karijeri, kao i vece
plate nego u mati¢noj zemlji. Oboje intervjuisanih is-
pitanika su bili u Nemackoj 5-10 godina i stvorili su
za sebe stabilno okruzenje. Oboje su imali identi¢ne
probleme sa imigracionim vlastima [23], ukljuCujudi
vreme Cekanja, odsustvo podrike i nedostatak odgo-
varajuce strukture. Ipak, ispitanici su bili zadovoljni
trenutnim zivotom i izjavili da ne planiraju da napu-
Staju Nemacku, ali da se nadaju i promeni i poboljsa-
nju zivotnih prilika.

Fluktuacija u zdravstvenim strukama u Nemackoj
je sve veca, a zaposljavaju se strani asistenti, lekari i
medicinsko osoblje. Treba, dakle, naglasiti da je stra-
nim drzavljanima sve primamljivije da grade karijeru u
Nemackoj. Raznovrsnost mogucnosti se takode pove-
¢ava iz godine u godinu, a samim tim raste i intereso-
vanje u inostranstvu. Kona¢no, moze se re¢i da se oce-
kuje da ¢e imigracija lekara iz inostranstva rasti svake
godine. Tada e se javiti potreba da se obezbedi bolja
ravnoteza izmedu posla i privatnog zivota, poboljsana
birokratska podrska i usmeravan proces.

Zaposljavanje lekara sa Zapadnog Balkana moze
da ublazi teret nemackog zdravstvenog sistema iza-
zvanog velikim nedostatkom kvalifikovane radne
snage. Istrazivanja su pokazala da viSe od 60% lekara
razmatra da u potpunosti napusti rad u zdravstvenoj
zastiti pacijenata [24]. Nemacka ima ukupno 84,6 mi-
liona stanovnika, od ¢ega 42,8 miliona zena i 41,7 mi-
liona muskaraca (podaciiz 2023. godine) [25]. Od 84,6
miliona stanovnika, oko 73,6 miliona ljudi je pokrive-
no obaveznim zdravstvenim osiguranjem, oko 8,7 mi-
liona je privatno osigurano, a preostala dva miliona
ljudi su ili primaoci socijalne pomod¢i, pripadnici po-
licije i oruzanih snaga ili neosigurani [26]. Demograf-
ska promena koja postepeno postaje karakteristicna
za Nemacku je od velikog znacaja. Podaci nemackog
Saveznog zavoda za statistiku pokazuju da je znacaj-
no povecan udeo stanovnistva starijeg od 55 godina,

The interviewees felt well looked after by the Ger-
man legal system and had not experienced any major
negative discrimination, but there had also been little
positive discrimination. An opportunity to recruit for-
eign doctors or to arouse interest is reflected in some
legal aspects. Since January 1, 2016, the regulation
“Westbalkanordnung” § 26 paragraph 2 of the Employ-
ment Ordinance stipulates that nationals of Albania,
Bosnia and Herzegovina, Kosovo, Montenegro, North
Macedonia, and Serbia can obtain approval with a
priority check for any type of employment [22]. This
means that non-qualified personnel can also apply for
a work visa and live in Germany. People who are qual-
ifled workers have an easier time coming to Germany,
as skilled workers are the most sought-after.

The overall picture is one of satisfaction with hav-
ing emigrated to Germany. It is also clear that there is
a need for significant improvements in bureaucracy. In
connection with the interviewees, it was interesting to
note that they both had to overcome numerous bu-
reaucratic hurdles in order to practice medicine. Both
also emigrated to Germany for similar reasons: there
were no development opportunities in their home
country, however, they saw better training and career
opportunities abroad, as well as higher salaries than in
their home country. The interviewees had both been
in Germany 5-10 years and had created a stable envi-
ronment. They both experienced identical problems
with immigration authorities [23], including the wait-
ing time, absence of support, and lack of appropriate
structure. Nevertheless, the interviewees were satisfied
with their current life and stated that they had no plans
of leaving Germany, but that they also hoped for a
change and improvement in their living circumstances.

Fluctuation in the healthcare professions in Ger-
many is increasing, and foreign assistants, doctors, and
nursing staff are being recruited. It should, therefore,
also be emphasized that it is becoming all the more
enticing for foreign citizens to build a career in Germa-
ny. The variety of opportunities is also increasing from
year to year and thus the interest abroad is growing.
Finally, it can be said that the immigration of doctors
from abroad is expected to increase each year. Then,
there will be a need to ensure better work-life balance,
improved bureaucratic support, and a guided process.

The recruitment of doctors from the Western Balkans
can ease the burden on the German healthcare system
caused by the high shortage of skilled labor. Studies
have shown that more than 60% of doctors are consid-
ering leaving patient care completely [24]. Germany has
a total population of 84.6 million, of which 42.8 million
are women and 41.7 million are men (as of 2023) [25].
Of the 84.6 million inhabitants, around 73.6 million peo-
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dok se broj radno sposobnih osoba starijih od 18 go-
dina smanjuje [27]. Podaci ukazuju i na nizak natalitet
koji je doveo i nastavice da dovodi do demografskih
promena. U poredenju sa 1950. godinom, o¢ekivano
trajanje zivota je danas znatno duze: za Zene je 83,9
godina, a za muskarce 79,2 godine. U Nemackoj se
ocekuje konstantno produzavanje olekivanog traja-
nja zivota, a prema prognozi Saveznog zavoda za sta-
tistiku, ono ¢e se do 2070. godine produziti za oko 5
godina [27].

Uprkos dostupnosti postoje¢ih podataka, neop-
hodna su buduca istrazivanja, koja ukljuCuju vece
uzorke i imigrante iz Sireg spektra zemalja. Ovo ¢e nam
pomoci da bolje razumemo razloge migracije lekara,
izazove sa kojima se migranti susrecu i faktore koji uti-
¢u na njihovu odluku da ostanu u Nemackoj ili se vrate
u svoje mati¢ne zemlje. Sprovodenje ovog istrazivanja
e biti od klju¢nog znacaja za povecanje zadovoljstva
lekara migranata, $to ¢e na kraju doprineti boljoj stopi
zadrzavanja u medicinskog kadra.

ZAKLJUCAK

Vedina ljudi koji su se doselili u Nemacku su zadovolj-
ni svojom odlukom. Medutim, postoji jasna potreba
za znacajnim poboljsanjima, kao Sto je uklanjanje bi-
rokratskih prepreka. AngaZovanje lekara sa Zapad-
nog Balkana moze pomodi u smanjenju optereéenja
nemackog zdravstvenog sistema, koji se suocava sa
velikim nedostatkom kvalifikovanog kadra. S obzirom
na tekudi nedostatak kvalifikovanih zdravstvenih rad-
nika u Nemackoj i demografski razvoj zemlje, ciljano
zaposljavanje stranih medicinskih stru¢njaka putem
bilateralnih sporazuma postaje sve relevantnije. Bu-
dudi sporazumi bi mogli da pomognu da se smanje
administrativne prepreke, da olaksaju priznavanje
stru¢nih kvalifikacija, i da poboljsaju integraciju stranih
stru¢njaka. Ojacana medunarodna saradnja, posebno
sa zemljama Zapadnog Balkana i drugim regionima sa
viskom medicinskog kadra, predstavlja strateSku meru
za osiguranje dugorocne stabilnosti pruzanja zdrav-
stvene zastite u Njemackoj uz uspostavljanje odrzivih
mehanizama migracije.

Izjave zahvalnosti: Autorka zahvaljuje na podrici ko-
aliciji Stubovi zdravlja (engl. Pillars of Health coalition),
koja predstavlja udruzenje organizacija iz Evropske
unije (https://pillars-of-health.eu).

Sukob interesa: Nije prijavljen.

ple are covered by statutory health insurance, around
8.7 million are privately insured, and the remaining two
million people are either welfare recipients, members of
the police and armed forces, or uninsured [26]. The de-
mographic change that is gradually becoming charac-
teristic of Germany is of considerable importance. Data
from the Federal Statistical Office shows that the pro-
portion of the population over the age of 55 has signifi-
cantly increased, while the number of people of work-
ing age over 18 is decreasing [27]. The data also points
to a low birth rate, which has led and will continue to
lead to demographic change. Compared to 1950, life
expectancy today is significantly higher: it is 83.9 years
for women and 79.2 years for men. A constant increase
in life expectancy is expected in Germany, and accord-
ing to the forecast of the Federal Statistical Office, it will
increase by around 5 years by 2070 [27].

Despite the availability of existing data, future re-
search is necessary, involving larger sample sizes and
immigrants from a broader range of countries. This will
help us better understand the reasons behind physi-
cian migration, the challenges that migrants encoun-
ter, and the factors influencing their decision to stay in
Germany or return to their home countries. Conducting
this research will be instrumental in enhancing the sat-
isfaction of migrant physicians, ultimately contributing
to better retention rates in the medical workforce.

CONCLUSION

Most people who have moved to Germany are satisfied
with their decision. However, there is a clear need for
significant improvements, such as removing bureau-
cratic hurdles. Hiring doctors from the Western Balkans
can help reduce the strain on the German healthcare
system, which is facing a severe shortage of skilled wor-
kers. Given the ongoing shortage of skilled healthcare
professionals in Germany and the country’s demograp-
hic development, the targeted recruitment of foreign
medical professionals through bilateral agreements is
becoming increasingly relevant. Future agreements co-
uld help reduce administrative barriers, facilitate pro-
fessional recognition, and improve the integration of
foreign professionals. Strengthened international co-
operation, particularly with Western Balkan countries
and other regions with a surplus of medical personnel,
represents a strategic measure to ensure the long-term
stability of healthcare provision in Germany while esta-
blishing sustainable migration mechanisms.
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SAZETAK

Plazmocitna leukemija je veoma retka i agresivna forma plazmocitne diskrazije
koju odlikuje loSa prognoza, kratko preZivljavanje i lo odgovor na primenjenu
terapiju. Klinicke manifestacije su razlicite, ali se najcesce srece ekstramedularna
forma bolesti, hiperkalcemija, anemija, trombocitopenija, oStecenje bubrezne
funkcije i povecanje koncentracije laktat dehidrogenaze. Postoje brojne cito-
genetske abnormalnosti koje dovode do vece proliferacije, inhibicije apoptoze,
promene u ekspresiji adhezivnih molekula i hemokinskih receptora. | pored uvo-
denja novih terapijskih modaliteta zasnovanih na primeni bortezomiba i imuno-
modulatornih lekova, kao i primeni bioloSke terapije, terapijski ishod je joS uvek
nezadovoljavajui.
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ABSTRACT

Plasma cell leukemia (i.e., plasmacytic leukemia) is a very rare and aggressive
form of plasma cell dyscrasia characterized by a poor prognosis, short survival
time, and a poor response to the administered therapy. Clinical manifestations
vary, however, the extramedullary form of the disease is the most common, as
are hypercalcemia, anemia, thrombocytopenia, impaired renal function, and
increased lactate dehydrogenase concentration. Numerous cytogenetic abnor-
malities lead to greater proliferation, inhibition of apoptosis, and changes in the
expression of adhesion molecules and chemokine receptors. Despite the intro-
duction of new therapeutic modalities based on bortezomib, immunomodulato-
ry drugs, and biological therapy, the therapeutic outcome is still unsatisfactory.
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uvoD

Plazmocitna leukemija predstavlja retku i veoma agre-
sivnu formu plazma celijske diskrazije. U vecini plaz-
ma celijskih diskrazija maligni plazmociti naseljavaju
kostanu srz gde stupaju u brojne ¢elijske i humoralne
interakcije za mikro sredinom kostane srzi [1]. Povre-
meno, plazmociti mogu da napuste kostanu srz i da
se nadu u perifernoj krvi, odakle potencijalno mogu
da nasele i parenhimatozne organe. Nalaz plazmoci-
ta u perifernoj krvi nije ujedno i dovoljan kriterijum za
postavljanje dijagnoze plazmocitne leukemije. Naime,
ranije definisani dijagnosticki kriterijjumi za plazmo-
citnu leukemiju, kao sto je postojanje najmanje 20%
plazmocita medu leukocitima periferne krvi ili vise od
2 x 10%/L plazmocita u perifernoj krvi, redefinisani su
nedavno, pa je tako, od 2013. godine, Medunarodna
radna grupa za mijelom (engl. Interenational Myeloma
Working Group — IMWG) potvrdila da je za dijagnozu
neophodno najmanje 5% plazmocita u perifernoj krvi
[2,3]. Incidencija plazmocitne leukemije u Evropi je oko
0,04 pacijenta na 100.000 stanovnika, a takode se srec¢e
kod 2%-4% obolelih od multiplog mijeloma [1,4]. Bo-
lest se karakterise kratkim periodima remisije i ranim
relapsima. Stoga je i ocekivano kratko prezivljavanje -
petogodisnje prezivljavanje je oko 10%, uz napomenu
da je nesto bolje kod pacijenata sa primarnom plazmo-
citnom leukemijom [5].

Plazmocitna leukemija moze biti primarna - javlja
se kao,de novo” bolest (1%-2% bolesnika sa multiplim
mijelomom) i sekundarna - predstavlja leukemijsku
transformaciju refraktornog multiplog mijeloma ili se
javlja kod relapsa multiplog mijeloma (incidencija 2%-—
9%) [6]. Bez obzira da li se radi o primarnoj ili sekundar-
noj plazmocitnoj leukemiji, prognoza je veoma losa.
Biologija i klinicke manifestacije primarne i sekundarne
plazmocitne leukemije se razlikuju (Tabela 1). Naime,
pacijenti sa primarnom plazmocitnom leukemijom
pokazuju bolji terapijski odgovor ako se lece agresiv-
nom hemioterapijom i autologom transplantacijom
mati¢nih ¢elija hematopoeze ali se, na Zalost, vrlo brzo
registruju i recidivi bolesti koji su najcesc¢e refraktorni
na terapiju [4]. Sa druge strane, sekundarna plazmo-
citna leukemija pokazuje znatno losiji terapijski odgo-
vor (manje od 50% pacijenata) sa vrlo brzim fatalnim
ishodom [1]. Kao posledica uvodenja novih terapijskih
modaliteta i povecanja prosecne duzine Zivota paci-
jenata obolelih od multiplog mijeloma, ucestalost se-
kundarne plazmocitne leukemije je u porastu [4]. Ovaj
porast ucestalosti sekundarne plazmocitne leukemije
se moze objasniti i pove¢anom prevalencijom obole-
lih od multiplog mijeloma, $to je posledica produzetka
duZine Zivota, kao i primenom vise terapijskih linija u
toku lec¢enja multiplog mijeloma, $sto moze doprineti

PLASMA CELL LEUKEMIA

INTRODUCTION

Plasma cell leukemia (i.e., plasmacytic leukemia) is a
rare and exceptionally aggressive form of plasma cell
dyscrasia. In most plasma cell dyscrasias, malignant
plasma cells infiltrate the bone marrow, engaging in
numerous cellular and humoral interactions with the
bone marrow microenvironment [1]. Occasionally,
plasma cells can leave the bone marrow and enter the
peripheral blood, where they can potentially colonize
parenchymal organs. The finding of plasma cells in the
peripheral blood is not a sufficient criterion for estab-
lishing a diagnosis of plasma cell leukemia. Namely,
previously defined diagnostic criteria for plasma cell
leukemia, such as the existence of at least 20% of plas-
ma cells among peripheral blood leukocytes or more
than 2 x 10%/L plasma cells in peripheral blood, have
been redefined recently, consequently, as of 2013, the
International Myeloma Working Group (IMWG) has
confirmed that the presence of at least 5% of plasma
cells in peripheral blood is necessary for diagnosis
[2,3]. The incidence of plasma cell leukemia in Europe
is about 0.04 patients per 100,000 inhabitants, and it is
also found in 2%-4% of patients with multiple myelo-
ma [1,4]. The disease is characterized by short periods
of remission and early relapses. Therefore, a short sur-
vival time is expected - the five-year survival is around
10%, however, it should be noted that it is slightly bet-
ter in patients with primary plasma cell leukemia [5].
Plasma cell leukemia can be primary, occurring as a
de novo disease (1%-2% of patients with multiple my-
eloma)and secondary, representing the leukemic trans-
formation of refractory multiple myeloma or occurring
in relapsed multiple myeloma (incidence 2%-9%) [6].
Regardless of whether it is primary or secondary plas-
ma cell leukemia, the prognosis is poor. The biology
and clinical manifestations of primary and secondary
plasma cell leukemia differ (Table 1). Namely, patients
with primary plasma cell leukemia show a better ther-
apeutic response if they are treated with aggressive
chemotherapy and autologous hematopoietic stem
cell transplantation. However, unfortunately, relapses
of the disease, which are most often refractory to ther-
apy, are also registered within a short space of time [4].
On the other hand, secondary plasma cell leukemia
shows a significantly worse therapeutic response (less
than 50% of patients) with a swift fatal outcome [1].
Due to the introduction of new therapeutic modalities
and the increase in the average life expectancy of pa-
tients suffering from multiple myeloma, the frequen-
cy of secondary plasma cell leukemia is increasing [4].
This increase in the frequency of secondary plasma cell
leukemia can be explained by the higher prevalence
of patients with multiple myeloma, which is a conse-
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Tabela 1. Revised Cardiac Risk Index-Lee kriterijumi

Primarna plazmocitna leukemija

Epidemiologija Javlja se u mladem Zivotnom dobu
Cesta ekstramedulama bolest
Visoka koncentracija kreatinina

- Visoka koncentracija beta-2-mikroglobulina

Klinicke i laboratorijske
karakteristike

- Uglavnom hipodiploidna

Molekularne karakteristike Cesta translokacija 11;14

Prezivljavanje Duze

Table 1. Revised Cardiac Risk Index-Lee Criteria

Sekundarna plazmocitna leukemija
Javlja se u starijem Zivotnom dobu

- (esta kostana bolest

- Uglavnom hiperdiploidna
- Ceste translokacije 11,14, 4,14, 14,16

Krace

Primary plasma cell leukemia

Secondary plasma cell leukemia

Epidemiology Occurs at a younger age

Frequent extramedullary disease

Clinical and laboratory High creatinine concentration

Chapsste e - High concentration of beta-2-microglobulin
Molecular - Mostly hypodiploid

characteristics - Frequent translocation 11;14

Survival Longer

Occurs in old age

- Frequent bone disease

- Mostly hyperdiploid
- Frequent translocations 11;14, 4,14, 14,16

Shorter

klonskoj selekciji i novim genetskim promenama [7].
Ipak, i pored toga, primarna plazmocitna leukemija je
¢esc¢a forma bolesti i ¢ini oko 60%-70% pacijenata [2].

Biologija plazmocitne leukemije

Jedna od osnovnih karakteristika vecine plazma ce-
lijskih diskrazija je proliferacija malignih plazmocita
uglavnom u kostanoj srzi. Zahvaljujuc¢i adhezivnim
molekulima eksprimiranim na plazmocitima i ¢elijskim
interakcijama sa mikrosredinom kostane srzi, ovi mali-
gni plazmociti ostaju najcesce locirani u kostanoj srzi.
Kod plazmocitne leukemije, zbog promenjene ekspre-
sije pojedinih adhezivnih molekula, maligni plazmociti
lako napustaju kostanu srz, ulaze u perifernu krv i nase-
ljavaju parenhimatozne organe [8]. Celije plazmocitne
leukemije pokazuju smanjenu ekspresiju NCAM (neural
cell adhesion molecule CD56) molekula, kao i LFA (leuko-
cyte function associated antigen-1), VLA-5 (very late an-
tigen 5), CD9, CD82 i drugih adhezivnih molekula, ¢ime
se smanjuje vezivanje Celija plazmocitne leukemije za
stromalne ¢elije koStane srzi i tako olak3ava migracija u
perifernu krv [9,10].

Postojanje brojnih citogenetskih aberacija je tipic-
no za cCelije plazmocitne leukemije. Naime, celije plaz-
mocitne leukemije su naj¢esce diploidne ili hipoploid-
ne (oko 80%) dok su plazmociti u multiplom mijelomu
najcesce hiperdiploidni [3,5]. Naj¢esce citogenetske
aberacije koje se javljaju u ¢elijama plazmocitne leu-
kemije su delecija hromozoma 13 i monozomija i sre-
¢u se kod vise od 85% obolelih [5,10]. Abnormalnost
hromozoma 1 (delecija ili amplifikacija) su takode ce-

quence of the extension of life expectancy, as well as
the use of more therapeutic lines during the treatment
of multiple myeloma, which can contribute to clonal
selection and new genetic changes [7]. Nevertheless,
primary plasma cell leukemia is the more common
form of the disease and accounts for about 60%-70%
of patients [2].

Biology of plasma cell leukemia

One of the main characteristics of most plasma cell dy-
scrasias is the proliferation of malignant plasma cells
mainly into the bone marrow. Due to adhesion mol-
ecules expressed in plasma cells and cellular interac-
tions with the bone marrow microenvironment, these
malignant plasma cells most often remain in the bone
marrow. In plasma cell leukemia, due to the altered
expression of certain adhesion molecules, malignant
plasma cells easily migrate from the bone marrow, en-
ter the peripheral blood, and inhabit parenchymatous
organs [8]. Plasmacytic leukemia cells show a reduced
expression of NCAM molecules (neural cell adhesion
molecule CD56), as well as of LFA (leukocyte function
associated antigen-1), VLA-5 (very late antigen 5), CD9,
CD82, and other adhesion molecules, thereby reduc-
ing the binding of plasmacytic leukemia cells to bone
marrow stromal cells and consequently facilitating mi-
gration into the peripheral blood [9,10].

The presence of numerous cytogenetic aberra-
tions is typical for plasmacytic leukemia cells. Namely,
plasmacytic leukemia cells are most often diploid or
hypoploid (about 80%), while plasmacytes in multiple
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ste kod obolelih od plazmocitne leukemije, narocito
kod primarne forme bolesti [5,11,12]. Kod vecine celija
plazmocitne leukemije se srece translokacija t(14;16)
i delecija 17p, ¢ime se objadnjava i ¢esta translokacija
IgH kao i ekspresija ciklina D1 [4]. Translokacije t(11;14)
i t(4;14) se javljaju sa priblizno istom ucestalo$¢u kao
kod obolelih od multiplog mijeloma [4]. Primenom naj-
savremenijih metoda molekularnog ispitivanja utvrde-
na je visoka ucestalost mutacija TP53 i K/NRAS gena
[5]. Znacaj svake od ovih detektovanih citogenetskih
abnormalnosti je jos uvek nedovoljno poznat, mada se
smatra da su povezane sa agresivnijim klini¢kim tokom
bolesti i loSijom prognozom.

Klinicke manifestacije

Klini¢ka slika obolelih od plazmocitne leukemije se u
izvesnoj meri razlikuje od multiplog mijeloma. Prosec-
na starost obolelih od plazmocitne leukemije je 61 go-
dina, 5to je oko 10 godina manje nego prosecna starost
obolelih od multiplog mijeloma [4]. Vecina obolelih od
plazmocitne leukemije ima veliku tumorsku masu koja
uzrokuje gubitak u telesnoj tezini, povremeno no¢no
preznojavanje, simptome bubrezne insuficijencije,
anemije, te hemoragijski sindrom. Naime, zbog velike
tumorske mase i naj¢eS¢e masivne infiltracije kostane
srzi pacijenti imaju izrazenu anemiju i trombocitope-
niju. Pored toga, veoma cesto postoji infiltracija peri-
fernih organa pa se javljaju hepatosplenomegalija i
limfadenopatija, kao i infiltracija pluca, pleure, testi-
sa, centralnog nervnog sistema i misi¢a uz postojanje
simptoma i klini¢kih znakova tipi¢nih za infiltrovana
tkiva [3-6,8-10]. Bol u kostima i osteolizne lezije se jav-
ljaju nesto rede nego kod obolelih od multiplog mije-
loma [3-6,8-10].

Laboratorijski nalaz

Zbog infiltracije koStane srzi, najveci broj obolelih od
plazmocitne leukemije pokazuje postojanje normocit-
ne anemije (oko 80%) i trombocitopenije (oko 60%), a
Cesto postoji i leukocitoza uz apsolutnu plazmocitozu
(iznad 2 x 10%/L) [4,6]. Kod vecine obolelih javlja se rou-
leaux fenomen u perifernom razmazu [4,6].

U biohemijskim analizama, najcesce se registruju
povecana serumska aktivnost laktat dehidrogenaze
i beta-2-mikroglobulina, hiperkalcemija i poveéanje
serumske koncentracije kreatinina i uree [6,7]. Kod ve-
¢ine bolesnika se registruje postojanje M-komponente
u serumu i to najcesce u klasi IgG (oko 50%), kao i IgA
(oko 15%), dok su IgD i IgE veoma retki [6]. Kod oko
80% obolelih od plazmocitne leukemije srece se Bens
DZonsova proteinurija [6].

Biopsija kostane srzi obi¢no pokazuje masivnu
infiltraciju celijama plazmocitne leukemije uz potiski-

PLASMA CELL LEUKEMIA

myeloma are most often hyperdiploid [3,5]. The most
common cytogenetic aberrations that occur in plas-
macytic leukemia cells are deletion of chromosome 13
and monosomy which are found in more than 85% of
patients [5,10]. Chromosome 1 abnormalities (deletion
oramplification) are also common in patients with plas-
ma cell leukemia, especially in those with the primary
form of the disease [5,11,12]. Translocation t(14;16) and
deletion 17p are found in the majority of plasmacytic
leukemia cells, which explains the frequent transloca-
tion of IgH as well as the expression of cyclin D1 [4].
Translocations t(11;14) and t(4;14) occur with approxi-
mately the same frequency as in patients with multiple
myeloma [4]. Using the most modern molecular testing
methods, a high frequency of TP53 and K/NRAS gene
mutations has been determined [5]. The significance
of each of these detected cytogenetic abnormalities is
still insufficiently known, although they are believed to
be associated with a more aggressive clinical course of
the disease and a poorer prognosis.

Clinical manifestations

The clinical presentation of patients with plasma cell
leukemia differs to some extent from the one found in
multiple myeloma. The average age of patients with
plasma cell leukemia is 61 years, which is about 10 ye-
ars less than the average age of patients with multiple
myeloma [4]. Most patients with plasma cell leukemia
have a large tumor mass that causes weight loss, occa-
sional night sweats, symptoms of kidney failure, ane-
mia, and hemorrhagic syndrome. Namely, due to the
large tumor mass and most often massive infiltration
of the bone marrow, patients have severe anemia and
thrombocytopenia. In addition, there is very often in-
filtration of peripheral organs, resulting in hepatosple-
nomegaly and lymphadenopathy, as well as infiltration
of the lungs, pleura, testicles, central nervous system,
and muscles with the presence of symptoms and cli-
nical signs typical of infiltrated tissues [3-6,8-10]. Bone
pain and osteolytic lesions occur somewhat less often
than in patients with multiple myeloma [3-6,8-10].

Laboratory findings

Due to bone marrow infiltration, the largest number of
patients with plasmacytic leukemia show the existen-
ce of normocytic anemia (about 80%) and thrombo-
cytopenia (about 60%), and there is often leukocytosis
with absolute plasmacytosis (above 2 x 10°/L) [4,6]. In
the majority of patients, the rouleaux phenomenon is
present in the peripheral blood smear [4,6].
Biochemical analyses most often register increased
serum activity of lactate dehydrogenase, and be-
ta-2-microglobulin, as well as hypercalcemia, and an

82

Mart 2025. | Volumen 6/ Broj 1 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



PLAZMOCITNA LEUKEMIJA

Burdevi¢ P. and Jovanovié D.

PLASMA CELL LEUKEMIA

vanje ostalih loza hematopoeze. Kod pojedinih bole-
snika, morfologija plazmocita nije promenjena, ali kod
drugih dominiraju nezrele forme sa izrazito bazofilnom
citoplazmom, dva jedra, velikim jedarcetom i perinu-
klearnim haloom [1,6,8].

Dijagnoza

Dijagnoza bolesti postavlja se primenom protocne ci-
tometrije periferne krvi. Naime, imunofenotipski, celije
plazmocitne leukemije su CD38 i CD138 pozitivne kao
i u multiplom mijelomu, ali u odnosu na plazmocite u
multiplom mijelomu, pokazuju vecu ekspresiju mole-
kula CD20, CD23, CD28, CD44, CD43, uz snizenu ek-
spresiju molekula CD9, CD56, CD71, CD117 i HLA-DR
(Tabela 2) [5,8]. Detekcijom najmanje 5% plazmocita sa
gore navedenim imunofenotipom medu leukocitima
periferne krvi, postavlja se dijagnoza plazmocitne leu-
kemije. Po postavljenoj dijagnozi, neophodno je uciniti
radiografiju skeleta ili primeniti druge radioloske me-
tode, poput kompjuterizovane tomografije - skenera
(CT), nuklearne magnetne rezonance (NMR) ili pozi-
tronske emisione tomografije (PET skener) ¢itavog tela,
radi detekcije ekstramedularne bolesti. Takode je ne-
ophodno, primenom fluorescentne in situ hibridizacije
(engl. fluorescence in situ hybridization - FISH), utvrditi
postojanje citogenetskih aberacija sa narocitim osvr-
tom na postojanje delecije hromozoma 17p, delecije
hromozoma 13q, delecije hromozoma 1p, translokaci-
je hromozoma 14 (t(11;14), t(4;14), t(14;16)) [8].

Prognosticki faktori

Losi prognosticki faktori obolelih od plazmocitne leu-
kemije su starost preko 60 godina, trombocitopenija
ispod 100 x 10%L, broj plazmocita u perifernoj krvi vedi
od 20 x 10%/L, niska serumska koncentracija albumina,
hiperkalcemija, povecana koncentracija laktat dehi-
drogenaze i beta-2-mikroglobulina, 103iji performan-
ce status, kao i izostanak terapijskog odgovora na in-
dukcionu terapiju [10,12-15]. Pored toga, postojanje
hipodiploidije, kompleksnog kariotipa, delecije 13q,
delecije 17p, delecije 1p i amplifikacije 1q udruzeno je
sa losijim ukupnim prezivljavanjem [11,12]. Do uvode-
nja novih agenasa i autologe transplantacije prose¢no
prezivljavanje obolelih od plazmocitne leukemije izno-
silo je od 4-11 meseci [9]. Uvodenje novih terapijskih
modaliteta, kao i transplantacije mati¢nih ¢elija hema-
topoeze, produzilo je prosecno prezZivljavanje obolelih
i ono sada iznosi 2-3 godine [16].

Terapija

Uzimajudi u obzir agresivnost bolesti, terapiju je ne-
ophodno zapoceti odmah po postavljenoj dijagnozi.
Postoje izvesne razlike u leCenju primarne i sekundar-

increase in serum creatinine and urea concentrations
[6,7]. In most patients, the presence of the M-compo-
nent in the serum is registered, most often of the IgG
class (about 50%), as well as IgA (about 15%), while IgD
and IgE are very rare [6]. About 80% of patients with
plasma cell leukemia have Bence-Jones proteinuria [6].

Bone marrow biopsy usually shows massive infil-
tration by plasmacytic leukemia cells with suppression
of other hematopoietic lineages. In some patients, the
morphology of plasmocytes is not changed, but in oth-
ers, immature forms dominate, with a distinctly baso-
philic cytoplasm, two nuclei, a large nucleolus, and a
perinuclear halo [1,6,8].

Diagnosis

The diagnosis of the disease is established using flow
cytometry of peripheral blood. Namely, immunophe-
notypically, plasmacytic leukemia cells are CD38 and
CD138 positive as is the case in multiple myeloma, but
compared to plasma cells in multiple myeloma, they
show a higher expression of CD20, CD23, CD28, CD44,
and CD43 molecules, with reduced expression of CD9,
CD56, CD71, CD117 and HLA-DR molecules (Table 2)
[5,8]. By detecting at least 5% of plasma cells with the
above-mentioned immunophenotype among periph-
eral blood leukocytes, the diagnosis of plasma cell leu-
kemia is established. After the diagnosis is made, it is
necessary to take radiography of the skeleton or apply
other radiological methods, such as computerized to-
mography (CT), nuclear magnetic resonance imaging
(NMRI), or positron emission tomography (PET) of the
whole body, to detect extramedullary disease. It is also
necessary to determine, using fluorescence in situ hy-

Tabela 2. Tumacenije risk skora
Table 2. Interpretation of risk score

Plazmocitna leukemija /

Plasma cell leukemia

(D38 Slicna / Similar

(D138 Slicna / Similar

(D20 Povecana / Elevated
D23 Povecana / Flevated
(D28 Povecana / Elevated
(D44 Povecana / Flevated
(D43 Povecana / Elevated
9 SniZena / Decreased
(D56 Snizena / Decreased
7 Snizena / Decreased
117 Snizena / Decreased
HLA-DR Snizena / Decreased
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ne plazmocitne leukemije. Odabir terapijskog rezima
uglavnom zavisi od ¢injenice da li je pacijent kandidat
za autologu transplantaciju ili ne.

Primena konvencionalne hemioterapije u le¢enju
primarne plazmocitne leukemije nije dala zadovolja-
vajuce rezultate, pa je indukciona terapija plazmocit-
ne leukemije, bez obzira da li je pacijent kandidat za
autologu transplantaciju ili ne, zasnovana na primeni
proteazomnih inhibitora i/ili imunomodulatornih le-
kova [15,17]. Terapijski reZzimi zasnovani na primeni
bortezomiba u le¢enju primarne plazmocitne leukemi-
je rezultiraju ukupnim terapijskim odgovorom (engl.
overall response rate — ORR) od 76%-80% [2,17]. Prime-
na lenalidomida u kombinaciji sa deksametazonom
takode daje ohrabrujuce rezultate u lec¢enju [16]. Jo$
bolje rezultate belezZi le¢enje primenom kombinacije
bortezomiba, lenalidomida i deksamezatona uz doda-
tak elotuzumaba [7]. Uvodenje karfilzomiba (druga ge-
neracija proteazomnih inhibitora), u kombinaciji sa le-
nalidomidom i deksametazonom, dovodi do ukupnog
terapijskog odgovora kod 93% bolesnika uz postizanje
kompletnih remisija kod 33% obolelih [18].

Ako je pacijent kandidat za autologu transplanta-
ciju maticnih celija, posle indukcione visokodozne he-
moterapije primenjuje se melfalan u visokim dozama
kao rezim kondicioniranja i sprovodi autologa tran-
splantacija. Primenom ove terapije postize se komplet-
na remisija kod do 40% obolelih [19]. Za mlade pacijen-
te koji imaju podudarnog donora postoji moguénost
da se leCenje nastavi primenom i alogene transplan-
tacije mati¢nih celija hematopoeze [20,21]. Posle zavr-
Sene indukcione terapije i/ili transplantacije mati¢nih
Celija hematopoeze, preporuka je primeniti terapiju
odrzavanja primenom lenalidomida, bortezomiba ili
deksametazona do progresije bolesti [8].

Prilikom primene indukcione terapije postoji rizik
od nastanka sindroma lize tumora. Velika tumorska
masa i visok proliferativni potencijal malignih plazmo-
cita su faktori rizika za ovu komplikaciju le¢enja. Sto-
ga je preporuceno da se u ovoj fazi lecenja primenjuje
adekvatna rehidratacija uz urikosupresore uz nepre-
kidni monitoring pacijenta [9]. Osim toga, usled pri-
mene proteazomnih inhibitora i imunomodulatornih
lekova, savetuje se primena i profilakticke antivirusne
i antikoagulantne terapije [9].

Terapija relapsa primarne plazmocitne leukemije
zavisi od starosti pacijenta, performance statusa, tera-
pijskog odgovora na prethodnu terapiju, primenjenih
prethodnih terapija, komorbiditeta i bubrezne insu-
ficijencije. Svakako se savetuje primena kombinacije
novih terapijskih agenasa ali je terapijski uspeh veoma
mali [8,18,21]. Literaturni podaci o terapijskom uspehu
terapijskih modaliteta zasnovanih na primeni bortezo-

PLASMA CELL LEUKEMIA

bridization (FISH), the existence of cytogenetic aberra-
tions with particular reference to the presence of the
deletion of chromosome 17p, deletion of chromosome
13q, deletion of chromosome 1p, and translocation of
chromosome 14 (t(11;14), t(4;14), t(14;16)) [8].

Prognostic factors

Poor prognostic factors for patients with plasma cell
leukemia are as follows: age over 60 years, thrombocy-
topenia below 100 x 10%/L, plasma cell count in periph-
eral blood greater than 20 x 10%/L, low serum albumin
concentration, hypercalcemia, increased concentration
of lactate dehydrogenase and beta-2-microglobulin,
poorer performance status, as well as lack of therapeu-
tic response to induction therapy [10,12-15]. In addi-
tion, the presence of hypodiploidy, complex karyotype,
13q deletion, 17p deletion, 1p deletion, and 1q amplifi-
cation is associated with worse overall survival [11,12].
Before the introduction of new agents and autologous
transplantation, the average survival of patients with
plasma cell leukemia was 4-11 months [9]. The intro-
duction of new therapeutic modalities, as well as hema-
topoietic stem cell transplantation, has extended the
average survival of patients and it is now 2-3 years [16].

Treatment

Bearing in mind the aggressiveness of the disease, it
is necessary to start treatment immediately after dia-
gnosis. There are certain differences in the treatment of
primary and secondary plasma cell leukemia. The choi-
ce of therapeutic regimen mainly depends on whether
the patient is a candidate for autologous transplanta-
tion or not.

The application of conventional chemotherapy in
the treatment of primary plasma cell leukemia did not
give satisfactory results, therefore, the induction thera-
py for plasma cell leukemia, regardless of whether the
patient is a candidate for autologous transplantation
or not, is based on the use of proteasome inhibitors
and/or immunomodulatory drugs [15,17]. Therapeutic
regimens based on bortezomib in the treatment of pri-
mary plasma cell leukemia result in an overall response
rate (ORR) of 76%-80% [2,17]. The application of lena-
lidomide in combination with dexamethasone has also
given encouraging results in treatment [16]. Even bet-
ter results have been recorded with a combination of
bortezomib, lenalidomide, and dexamethasone with
the addition of elotuzumab [7]. The introduction of
carfilzomib (second-generation proteasome inhib-
itors), in combination with lenalidomide and dexa-
methasone, leads to an overall therapeutic response in
93% of patients, with complete remission registered in
33% of patients [18].
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miba i karfilzomiba, kao i monoklonskih antitela su vrlo
oskudni. Terapija sekundarne plazmocitne leukemije
zavisi od starosti bolesnika, komorbiditeta, prethod-
nog terapijskog odgovora i duzine trajanja terapijskog
odgovora postignutog primenom prethodne terapije,
pa jos uvek ne postoji zlatni standard lecenja. Bez obzi-
ra na primenjeni terapijski rezim, uspeh je veoma mali i
prezivljavanje je obi¢no svega nekoliko meseci [4].

Uzimajuci u obzir vrlo skromne rezultate u le¢enju
primarne i sekundarne plazmocitne leukemije, ocekuje
se da bi primena novih agenasa poput venetoklaksa,
pomalidomida, iksazomiba, selineksora, karfilzomiba,
daratumumaba, anti-CD38 monoklonskih antitela,
BRAF/MEK inhibitora, CAR-T terapije i drugih, mogla
dovesti do poboljsanja terapijskog odgovora [4,9]. Re-
zultati do sada publikovanih studija su vrlo oskudni, ali
ipak obecavaju.

Sukob interesa: Nije prijavljen.
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of tumor lysis syndrome. A large tumor mass and high
proliferative potential of malignant plasma cells are
risk factors for this treatment complication. Therefore,
it is recommended that in this treatment phase, appro-
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SAZETAK

Uvod: Dirofilarioza, uzrokovana parazitskom nematodom Dirofilaria repens,
predstavlja zoonozu sa retkim o¢nim manifestacijama koje se sve ¢e3¢e prijavljuju
u regionima sa povecanom rasprostranjeno3¢u parazita. Infekcija se kod ljudi
manifestuje lokalizovanom inflamatornom reakcijom a zahvacenost oka moZe
dovesti do znacajne nelagodnosti i dijagnostickih izazova. lako se ¢esto povezuje
sa putovanjem u endemska podrugja, kao $to je Mediteran, dirofilarioza je takode
endemska u Srbiji, Sto ukazuje na mogucnost lokalne transmisije.

Prikaz slucaja: Pacijentkinja, stara 38 godina, javila se sa senzacijom pokreta
u donjem kapku desnog oka, nakon povratka sa odmora u Grckoj. Pregledom je
ustanovljeno postojanje lokalizovanog otoka i opipljive pokretne mase u donjem
kapku desnog oka. HirurSkim putem izvr3ena je ekstirpacija nematode, a dalja
parazitoloska analiza je potvrdila prisustvo Dirofilaria spp. S obzirom na to da je
Srbija endemsko podruje za dirofilariozu, ne moze se iskljuciti moguénost da
je infekcija nastala pre putovanja. Prethodno prisutni simptomi su se potpuno
povukli nakon zahvata, bez daljih komplikacija tokom pracenja. Ovaj slucaj istice
vaznost razmatranja parazitskih infekcija u diferencijalnoj dijagnozi novonastalih
lokalizovanih masa na kapku, narocito kod pacijenata sa podatkom o skorijem
putovanju u endemske oblasti, odnosno onima koji u njima Zive.

Zakljucak: Opisom ovog slucaja predstavljena je klinicka prezentacija i uspesno
lecenje dirofilarioze kapka, retke okularne manifestacije infekcije nematodom
Dirofilaria spp. Podatak o putovanju u endemske regione moze pobuditi sumnju
na parazitske uzrocnike inflamacije oka, ali treba uzeti u obzir i mogu¢nost
lokalne transmisije u podrujima poput Srbije. Pravovremena dijagnoza i
hirurSka intervencija cesto dovode do potpunog izlecenja. Potrebna su dodatna
istraZivanja kako bi se bolje razumela geografska rasprostranjenost dirofilarioze
u endemskim podrucjima, njene okularne manifestacije, kao i komplikacije koje
mogu nastati zbog neadekvatne dijagnostike i lecenja.

Klju¢ne redi: dirofilarioza, okularna manifestacija, masa na kapku, parazitska
infekcija
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ABSTRACT

Introduction: Dirofilariosis, caused by the parasitic nematode Dirofilaria
repens, is a zoonotic disease with rare ocular manifestations that are being
increasingly reported in regions experiencing expanded parasite distribution.
Infection in humans manifests as a localized inflammatory reaction and ocular
involvement can lead to significant discomfort and diagnostic challenges. While
often associated with travel to endemic areas, such as the Mediterranean region,
dirofilariosis is also endemic in Serbia, which highlights the possibility of local
transmission.

Case report: A 38-year-old female patient presented with unusual sensations
of movement in her lower eyelid following a vacation in Greece. Clinical
examination revealed localized swelling and a palpable moving mass in the
lower eyelid. Surgical excision of the lesion was performed, and parasitological
analysis confirmed the presence of Dirofilaria spp. Given that dirofilariosis is
also endemic in Serbia, the possibility of pre-existing local infection before the
patient’s trip cannot be excluded. The patient’s symptoms resolved completely
after surgery, with no recurrence or complications noted during follow-up. This
case underscores the need for considering parasitic infections in the differential
diagnosis of eyelid masses, especially in patients who have recently traveled to or
live in endemic areas.

Conclusion: This case highlights the clinical presentation and successful
management of lower eyelid dirofilariosis, a rare ocular manifestation of
Dirofilaria spp. infection. While a travel history to endemic regions can raise
suspicion, endemicity in regions like Serbia necessitates factoring in the
possibility of local transmission. Early detection and prompt surgical intervention
are often curative. Further research is needed to understand local transmission
dynamics and the ocular involvement of dirofilariosis in endemic areas, as well as
complications that may arise due to inadequate diagnosis and treatment.

Keywords: dirofilariosis, ocular manifestation, eyelid mass, parasitic infection
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uvoD

Dirofilarioza je zoonotska parazitska infekcija uzroko-
vana nematodama iz roda Dirofilaria, koje prvenstveno
inficiraju pse i druge mesozdere. Infekcije kod ljudi na-
staju slucajno kada zarazeni komarci prenesu larve na
ljude putem ujeda. Dve vrste koje su najcescée ukljuce-
ne u dirofilariozu kod ljudi su Dirofilaria immitis i Dirofi-
laria repens [1]. Dirofilaria immitis obi¢no izaziva plu¢nu
dirofilariozu, koja pogada pluca i plu¢ne arterije, dok je
Dirofilaria repens ¢es$¢e povezana sa potkoznim i oku-
larnim infekcijama [2].

U regionima kao $to je mediteranski basen, poseb-
no u zemljama kao $to je Gr¢ka, infekcije nematodom
Dirofilaria repens pospesuje velika prevalencija koma-
raca, te prisustvo zarazenih Zivotinja, odnosno rezer-
voara [3]. Srbija je takode prepoznata kao endemsko
podrucje za nematodu Dirofilaria repens a brojne stu-
dije govore o znac¢ajnom stepenu prisustva infekcije i
kod pasa i kod ljudi. Sistematska istrazivanja od 2008.
godine na ovamo su potvrdila da klima u Srbiji, popu-
lacije komaraca, kao i pasa kao rezervoara infekcije,
stvaraju povoljne uslove za endemsko prenosenje. Ta-
si¢ i saradnici su dokumentovali dirofilariozu pasa na
severu Srbije [4], dok su Tasi¢-Otasevic i saradnici, kao
i Momilovic¢ i saradnici prijavili vise slucajeva autoh-
tonih ljudskih infekcija, ukljucujudi potkozne i subko-
njunktivalne oblike [5,6].

lako je oc¢na dirofilarioza neuobicajena, ona pred-
stavlja jedinstveni dijagnosti¢ki izazov zbog svojih va-
rijabilnih klinickih manifestacija, koje mogu ukljucivati
otok, crvenilo, osecéaj nelagodnosti ili senzacije sli¢ne
stranom telu u zahvac¢enom podrugju [7]. U nekim slu-
¢ajevima, pacijenti prijavljuju karakteristi¢an osecaj,da
se nesto pomera” ispod koze ili oko oka, Sto se pripisu-
je pokretljivosti nematode unutar potkoznog tkiva [8].

Ovom prilikom, opisujemo slu¢aj 38-godisnje zene
koja je imala senzacije pokretanja u donjem kapku
nakon odmora provedenog na jednom gr¢ckom ostr-
vu. lako je njena istorija putovanja u pocetku izazvala
sumnju na uvezeni slucaj, infekcija je mogla da dobije
i u Srbiji, gde je Dirofilaria repens endemicna. S obzi-
rom na zivotni ciklus i brzinu rasta nematode Dirofila-
ria repens, ne moze se iskljuciti moguénost autohtone
infekcije u Srbiji, $to naglasava dijagnosti¢ku slozenost
ovakvih slucajeva.

Uprkos tome $to su simptomi po svojoj prirodi za-
brinjavajuci, o¢na dirofilarioza generalno ima povoljnu
prognozu nakon hirurskog uklanjanja parazita. Retko
dolazi do recidiva, a pacijenti se obi¢no u potpunosti
oporave. Medutim, usled faktora kao sto su povecani
broj putovanja na globalnom nivou, klimatske prome-
ne i Sirenje populacije komaraca, ucestalost dirofilari-
oze kod ljudi raste [8]. Rano prepoznavanje klini¢kih

INTRODUCTION

Dirofilariosis is a zoonotic parasitic infection caused by
nematodes belonging to the Dirofilaria genus, which
primarily infect dogs and other carnivores. Human in-
fections occur incidentally when infected mosquitoes
transfer larvae to humans through bites. The two spe-
cies most frequently implicated in human dirofilariosis
are Dirofilaria immitis and Dirofilaria repens [1]. Dirofi-
laria immitis commonly causes pulmonary dirofilario-
sis, affecting the lungs and pulmonary arteries, where-
as Dirofilaria repens is more frequently associated with
subcutaneous and ocular infections [2].

In regions such as the Mediterranean basin, partic-
ularly in countries like Greece, Dirofilaria repens infec-
tions are facilitated by high mosquito prevalence and
the presence of infected animals, i.e., reservoirs [3]. Ser-
bia is also recognized as an endemic area for Dirofilaria
repens, with numerous studies highlighting significant
infections in both dogs and humans. Since 2008, sys-
tematic research has confirmed that the climate in Ser-
bia, mosquito populations, and canine reservoirs cre-
ate favorable conditions for endemic transmission. Ta-
si¢ et al. documented canine dirofilariosis in northern
Serbia [4], while Tasi¢-Otasevic et al. and Mom¢ilovi¢ et
al. reported multiple cases of autochthonous human
infections, including subcutaneous and subconjuncti-
val forms [5,6].

Though ocular dirofilariosis is uncommon, it pres-
ents a unique diagnostic challenge due to its variable
clinical manifestations, which can include swelling, red-
ness, discomfort, or sensations akin to a foreign body
in the affected area [7]. In some instances, patients
report a distinctive sensation of “something moving”
beneath the skin or around the eye, attributed to the
nematode’s motility within subcutaneous tissue [8].

In this instance, we report the case of a 38-year-old
woman who presented with sensations of movement
in her lower eyelid following her vacation on a Greek
island. While her travel history initially raised suspicion
of animported case, the infection could also have been
acquired in Serbia, where Dirofilaria repens is endemic.
Considering the life cycle and growth rate of Dirofilar-
ia repens, the possibility of autochthonous infection in
Serbia cannot be excluded, which underscores the di-
agnostic complexity of such cases.

Despite the concerning nature of the symptoms,
ocular dirofilariosis generally has a favorable prognosis
following surgical removal of the parasite. Recurrence
is rare, and patients typically achieve full recovery.
However, with factors such as increased global travel,
climate change, and expanding mosquito populations,
the incidence of human dirofilariosis has been on the
rise [8]. Early recognition of the clinical signs is crucial
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znakova je klju¢no jer se tako izbegava uspostavljanje
pogresne dijagnoze i sprovodenje nepotrebnih proce-
dura a omogucava brzo uklanjanje parazita i prestanak
simptoma.

Ovaj slucaj stavlja u prvi plan vaznost razmatranja
parazitskih infekcija u diferencijalnoj dijagnozi masa
nepoznatog porekla ili senzacija pokreta u o¢nim kap-
cima. Klini¢ari moraju da budu na oprezu, ne samo kod
pacijenata sa nedavnom istorijom putovanja u endem-
ska podrugja, vec i kod pacijenata koji borave u oblasti-
ma u kojima je ustanovljena lokalna vektorska popula-
cija, kao $to je Srbija, gde se sve Cesce prijavljuju slucaji
infekcije kod ljudi. Sama cCinjenica da nije izvesno da
li je infekcija ove pacijentkinje uvezena ili autohtona
dodatno naglasava potrebu za povedanom sveséu
prilikom uspostavljanja dijagnoze, i u endemskim i u
neendemskim podrucjima.

PRIKAZ SLUCAJA

Tridesetosmogodisnja pacijentkinja se javila nasoj of-
talmolo3koj klinici zale¢i se na neobi¢nu senzaciju u
spoljasnjem delu donjeg kapka. Prijavila je da je sen-
zacija pocela sedam dana nakon povratka sa odmora
na grckom ostrvu. Boravila je na ostrvu Tasos od prvog
do 18. jula, a prvi put je registrovala senzaciju u kapku
31. jula. Opisala je da joj se ova senzacija naizmeni¢no
javlja i nestaje a ogleda se u osec¢anju kao da joj se ,ne-
$to pomera” unutar kapka. Pacijentkinja je negirala bol,
svrab ili crvenilo i nije bilo povezanih sistemskih simp-
toma kao $to su povisena temperatura, umor ili limfa-
denopatija. Nije bilo znacajnih pojava zabelezenih u
njenoj prethodnoj medicinskoj dokumentaciji — od-
sustvo prethodne istorije alergija, sistemskih bolesti ili
operacija na oc¢ima. Nije uzimala nikakve lekove, a nije
se secala ni ujeda komaraca tokom odmora. U perio-
du od osam meseci pre odmora u Grckoj, pacijentkinja
nije putovala van Beograda i nije prethodno boravila
na selu, bila blizu reka ili u kontaktu sa Zivotinjama. Ta-
kode se nije secala ujeda komaraca pre ovog dogadaja.

Oftalmoloski pregled je pokazao da pacijentkinja
ima normalnu ostrinu vida (20/20) na oba oka. Predniji
i zadnji segmenti ociju bili su potpuno normalni. Nije
bilo znakova hiperemije konjuktive, pojave iscedka ili
abnormalnosti roznjace. Prvi spoljni pregled kapaka
nije otkrio nikakav vidljiv otok, eritem ili abnormal-
nu masu. Medutim, kako je pacijentkinja nastavila da
opisuje senzaciju pokretanja u kapku, malo, lokali-
zovano uzvisenje postalo je primetno u medijalnom
delu donjeg kapka. Pri blizem posmatranju, uocena je
struktura nalik crvu koja se krece ispod koze. Nakon
palpacije, struktura je nestala, ali se ponovo pojavila
nekoliko minuta kasnije u temporalnom delu donjeg
kapka (Slika 1).

to avoid misdiagnosis and unnecessary procedures,
enabling prompt removal of the parasite and resolu-
tion of symptoms.

This case emphasizes the importance of consider-
ing parasitic infections in the differential diagnosis of
unexplained eyelid masses or movement sensations.
Clinicians must remain vigilant not only in patients
with a recent history of traveling to endemic regions
but also in patients residing in or traveling to areas
with established local vector populations, such as Ser-
bia, where incidental human infections are being in-
creasingly reported. The uncertainty as to whether this
patient’s infection was imported or autochthonous
further emphasizes the need for enhanced diagnostic
awareness in both endemic and non-endemic settings.

CASE REPORT

A 38-year-old woman presented at our ophthalmology
clinic complaining of an unusual sensation in the outer
part of her lower eyelid. She reported that the sensation
had started seven days after returning from a vacation
spent on a Greek island. She had been on the island of
Thasos from July 1 to July 18, and she first noticed the
sensation in her eyelid on July 31. She described it as
intermittent and stated that she felt as though “some-
thing was moving” inside the eyelid. The patient de-
nied any pain, itching, or redness, and there were no
associated systemic symptoms such as fever, fatigue, or
lymphadenopathy. Her medical history was unremark-
able, with no previous history of allergies, systemic dis-
eases, or ocular surgeries. She had not been taking any
medications, and she did not remember any mosquito
bites during her holiday. The patient had not traveled
outside Belgrade in the eight months before her holi-
day and reported no prior trips to the countryside, be-
ing near rivers, or being exposed to animals. She also
did not recall any mosquito bites before this event.

On examination, the patient’s visual acuity was
20/20 in both eyes. The anterior and posterior seg-
ments of the eyes were completely normal. There was
no evidence of conjunctival hyperemia, discharge, or
corneal abnormalities. Initial external inspection of the
eyelid did not reveal any visible swelling, erythema, or
abnormal masses. However, as the patient continued
to describe the sensation of movement, a small, local-
ized elevation became noticeable in the medial part of
the lower eyelid. On closer observation, a worm-like
structure was seen moving beneath the skin. Upon
palpation, the structure disappeared but reappeared
several minutes later in the temporal part of the lower
eyelid (Figure 1).

Given the clinical presentation, we suspected a
parasitic infection. An infectious diseases specialist
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Slika 1. Preoperativna fotografija tridesetosmogodisnje pacijentkinje koja
prikazuje desni donji kapak sa vidljivim blagim otokom koji ukazuje na potkoz-
nog parazita (Dirofilaria spp.). Pacijentkinja je pre hirurskog uklanjanja imala
senzaciju nelagodnosti i kretanja unutar kapka, $to je u skladu sa prisustvom
parazita

Picture 1. Preoperative image of a 38-year-old female patient showing the
right lower eyelid with visible slight swelling indicative of a subcutaneous par-
asite (Dirofilaria spp.). The patient experienced discomfort and the sensation of
movement within the eyelid, correlating with parasitic presence, before surgical
removal

S obzirom na klinicku sliku, posumnjali smo na pa-
razitsku infekciju. Infektolog je sproveo inicijalne anali-
ze krvi, koje nisu pokazale abnormalnosti, a test na eo-
zinofiliju je bio negativan. Obavestili smo pacijentkinju
o verovatnoj dijagnozi i preporucili hitno uklanjanje
parazita. Pacijentkinja je pristala na proceduru. Nije bilo
potrebe za lokalnom anestezijom. Cekali smo da se pa-
razit ponovo pojavi ispod koze. Kada je pokret ponovo
bio vidljiv, napravljen je mali rez na temporalnom delu
donjeg kapka i finim pincetom je izvaden parazit slican
crvu. lzmerena je nematoda duzine preko 12 centime-
tara. Procedura je protekla bez komplikacija, a pacijent-
kinja nije osetila ni bol ni nelagodnost tokom ili nakon
uklanjanja nematode (Slika 2). Ekstrahovani parazit je
poslat na odeljenje parazitologije na identifikaciju. Do-
bijeni rezultat potvrdio je da je u pitanju Dirofilaria spp.

Nakon ekstrakcije, infektolog je izvrsio dodatna
ispitivanja, uklju¢ujudi i rentgen srca i pluca, koja su
pokazala normalne rezultate. Metoda koncentracije po
Notu je takode koris¢ena za testiranje mikrofilarije u
krvi, a rezultati su bili negativni. Nivoi imunoglobulina
E (IgE) su bili u normalnom opsegu (ispod 4,7 IU/ml; re-
ferentni opseg 0-100 IU/ml). Testovi krvi su ponovljeni
sedam dana nakon inicijalnog testa, bez uoc¢enih zna-
¢ajnih promena. S obzirom na odsustvo mikrofilarija i
normalne laboratorijske nalaze, dodatna antiparazitska
terapija nije bila indikovana i infekcija je klasifikovana

Slika 2. Prikazan je tanak, izduzeni parazitski organizam (Dirofilaria spp.)
uhvacen pincetom nakon hirurske ekstrakcije. Crvolika struktura je duga 12
centimetara

Picture 2. A thin, elongated parasitic organism (Dirofilaria spp.) is shown being
held with tweezers after surgical extraction. The worm-like structure is 12 cen-
timeters long

conducted initial blood tests, which showed no ab-
normalities, and the patient’s results were negative for
eosinophilia. We informed the patient about the likely
diagnosis and recommended immediate removal of
the parasite. The patient consented to the procedure.
Without the need for local anesthesia, we waited for
the parasite to reappear under the skin. Once the
movement was visible again, a small incision was made
in the temporal part of the lower eyelid, and using fine
forceps, the worm-like parasite was extracted. The
nematode measured over 12 centimeters in length.
The procedure was uncomplicated, and the patient did
not experience any pain or discomfort during or after
the removal (Figure 2). The extracted parasite was sent
to the parasitology department for identification and
the result confirmed Dirofilaria spp.

Following the extraction, the infectious diseases
specialist conducted additional tests, including radi-
ography of the heart and lungs, which showed normal
results. Knott’s concentration method was also used to
test for microfilariae in the blood, and the results were
negative. IgE levels were within the normal range (be-
low 4.7 IU/ml; reference range 0-100 IU/ml). The blood
tests were repeated seven days after the initial test, with
no significant changes observed. Given the absence of
microfilariae and normal lab findings, additional anti-
parasitic treatment was not indicated and the infection
was classified as an amicrofilaremic case of Dirofilaria
spp. infection successfully treated surgically.

Postoperatively, the patient did not require any ad-
ditional treatment, and the small incision healed well,
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kao amikrofilaremi¢ni slucaj infekcije nematodom Di-
rofilaria spp. koja je uspesno izle¢ena hirurskim putem.

Postoperativno, pacijentkinji nije bilo potrebno do-
datno lecenje, a mali rez je dobro zarastao, ostavljajuci
jedva vidljiv oziljak. Mesec dana kasnije, nalaz klinick-
og pregleda pacijentkinje je i dalje bio normalan, bez
znakova recidiva ili dodatnih simptoma.

DISKUSLJA

Inficiranje ljudi nematodom Dirofilaria nastaje kada ko-
marac koji ujede domacina unese infektivnu larvu tre-
¢eg stadijuma (L3) u njegov krvotok. Mada su ljudi slu-
¢ajni domacdini pa se larva retko razvije u odraslog crva,
u nekim slu¢ajevima je ovo napredovanje moguce.
Kod pacijentkinje ciji smo slucaj opisali, larva je sazrela
u svoj odrasli oblik, ilustrujuéi jedan od neuobicajenih
razvoja dogadaja koji moze dovesti do ovakvog ishoda.

Okularna dirofilarioza, iako retka, mora se uzeti u
obzir kao diferencijalna dijagnoza kod pacijenata koji
imaju nerazjasnjeno oticanje o¢nih kapakaili osecaj po-
kretanja u kapcima, posebno kod onih koji su putovali
u podrucja gde je Dirofilaria endemic¢na. U slu¢aju nase
pacijentkinje, ona je prethodno boravila na grckom
ostrvu, koje je deo mediteranske regije poznate po en-
demskim infekcijama koje prenose komarci. Medutim,
s obzirom na zivotni ciklus i brzinu rasta nematode Di-
rofilaria repens, ovu infekciju je pacijentkinja mogla do-
biti i u Srbiji, gde je autohtona dirofilarioza dobro doku-
mentovana [9]. Pun Zivotni ciklus nematode Dirofilaria
repens, ukljucujuci faze larve i prepatentni period pre
izlu¢ivanja mikrofilarija, obi¢no traje 6-9 meseci. Kod
ljudi, Dirofilaria repens ¢esto ne dostize punu zrelost, ali
duzina parazita od dvanaest centimetara ukazuje na to
da se infekcija mozda dogodila nekoliko meseci ranije,
$to nam govori da je malo verovatno da je ona nastala
prilikom prethodnog putovanja pacijentkinje.

U Srbiji su dokumentovani slucajevi dirofilarioze i
kod ljudi i kod zivotinja, posebno u oblastima duz re¢-
nih tokova gde preovladuju komarci prenosioci. Dza-
mic i saradnici su prijavili slu¢ajeve potkozne infekci-
je nematodom Dirofilaria repens u Srbiji i Crnoj Gori,
uklju¢ujudi periokularnu lokalizaciju, i istakli ulogu
regionalnih vektora u prenosenju [10]. Nasa pacijent-
kinja, koja nije prethodno boravila na selu i koja zivi u
urbanom okruzenju, pokazuje da su gradski slucajevi
mogucdi i da urbano okruzenje ne bi trebalo da iskljuci
dirofilariozu kao diferencijalnu dijagnozu. Tasi¢ i sarad-
nici su takode uocili znacajno inficiranje pasa u Srbiji,
naglasavajudi znacaj zoonotskih rezervoara u izloZzeno-
sti ljudi nematodi Dirofilaria repens [11]. Imajudi u vidu
ove nalaze i ogranicenu istoriju putovanja pacijentki-
nje van Beograda, endemsko poreklo infekcije u Srbiji
se moze smatrati verovatnim.

leaving a barely visible scar. One month later, the pa-
tient’s clinical examination findings remained normal,
with no signs of recurrence or additional symptomes.

DISCUSSION

Human infection with Dirofilaria occurs when a mos-
quito introduces an infective third-stage larva (L3) into
the bloodstream when biting the host. While humans
are accidental hosts and the larva rarely develops into
an adult worm, in some cases, this progression is pos-
sible. In the patient we have described, the larva ma-
tured into its adult form, illustrating one of the uncom-
mon scenarios in which this can happen.

Ocular dirofilariosis, though rare, must be taken
into consideration as a differential diagnosis in patients
presenting with unexplained eyelid swelling or sen-
sations of movement, particularly in those who have
traveled to regions endemic to Dirofilaria. In our case,
the patient had recently visited a Greek island, which
is part of the Mediterranean region known for endem-
ic mosquito-borne infections. However, given the life
cycle and growth rate of Dirofilaria repens, this infec-
tion could have been also acquired in Serbia, where
autochthonous dirofilariosis is well documented [9].
The full life cycle of Dirofilaria repens, including larval
stages and the prepatent period before microfilari-
ae excretion, typically spans 6-9 months. In humans,
Dirofilaria repens often fails to reach full maturity, yet
the parasite’s twelve-centimeter length suggests that
infection may have occurred several months earlier,
making recent travel an unlikely origin.

In Serbia, dirofilariosis cases have been document-
ed in both humans and animals, particularly in areas
along river courses where mosquito vectors are prev-
alent. Dzamic¢ et al. reported cases of subcutaneous
Dirofilaria repens infection in Serbia and Montenegro,
including periocular sites, and highlighted the role of
regional vectors in transmission [10]. The case of our
patient, who had no recent exposure to the country-
side and lived in an urban setting, demonstrates that
urban cases are possible and that the urban setting
should not exclude dirofilariosis as a differential diag-
nosis. Tasi¢ et al. also noted significant canine infec-
tions in Serbia, underscoring the importance of zoo-
notic reservoirs in human exposure to Dirofilaria rep-
ens [11]. Given these findings and the patient’s limited
travel history outside of Belgrade, endemic origin in
Serbia remains plausible.

The pathogenesis of human dirofilariosis involves
mosquito-borne transmission of infective larvae,
which migrate through subcutaneous tissues and ma-
ture into adult worms, reaching 10 to 15 centimeters
in length. Simon et al. reported that Dirofilaria repens
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Patogeneza ljudske dirofilarioze ukljucuje prenos
infektivnih larvi od strane komaraca. Larve migriraju
kroz potkozno tkivo i sazrevaju u odrasle crve, dostizu-
¢iduzinu od 10 do 15 centimetara. Simon i saradnici su
naveli da Dirofilaria repens moze da se nastani u razlici-
tim periokularnim strukturama, kao $to su ocni kapak,
orbita i subkonjunktivalna tkiva, izazivajudi simptome
kretanja [12]. Dzami¢ i saradnici su dokumentovali
nekoliko slucajeva u kojima su pacijenti iskusili osecaj
kretanja ispod koze, $to sugerise da je ovo karakteri-
sti¢no za infekcije nematodom Dirofilaria repens [9].

Epidemioloski gledano, nedavne studije su doku-
mentovale porast u broju slucajeva oc¢ne dirofilarioze
u podrucju Mediterana, to je posledica klimatskih pro-
mena i mobilnosti ljudi. Na ovaj nacin se prosiruju sta-
nisSta komaraca vektora. Pupi¢-Bakrac i saradnici su raz-
matrali slucajeve mikrofilaremije kod ljudi naglasavajuci
vaznost kontrole vektora u prevenciji infekcija [13]. Zna-
C¢aj kontrole Sirenja infekcije je ocigledan jer se svest o
riziku od nematode Dirofilaria sada odnosi i na urbana,
neendemska podrugja, 5to je u skladu sa nasim sluca-
jem u kojem se sumnjalo na autohtonu dirofilariozu.

Hirursko uklanjanje je osnova lec¢enja o¢ne dirofila-
rioze i nudi siguran i delotvoran pristup uz minimalne
komplikacije. Kalogeropulos i saradnici su naglasili da
ekscizija obi¢no reSava simptome bez potrebe za dodat-
nom terapijom. U slu¢aju nase pacijentkinje, odsustvo
mikrofilarije i normalan nivo IgE u krvi potvrdili su ami-
krofilaremi¢nu infekciju, $to govori u prilog tome da je
hirursko lecenje dovoljno [3]. | Tasi¢-Otasevic i saradnici
su dokumentovali slu¢ajeve gde je samo ekscizija bila
adekvatna metoda lecenja, bez potrebe za sistemskom
terapijom, 3to se poklapa sa ishodom nase pacijentki-
nje, kod koje nakon uklanjanja nematode nije prime-
¢en recidiv [14]. Vazno je napomenuti da se, na osnovu
opsteg konsenzusa, antihelminticka terapija obi¢no ne
preporucuje za slucajeve povrsinske dirofilarioze.

Dijagnostikovanje ocne dirofilarioze moze pred-
stavljati izazov zbog njene varijabilne i nespecificne
prezentacije. Engelsberg i Blekberg su istakli potrebu
da se parazitske infekcije uklju¢e u diferencijalnu dija-
gnozu periokularnih masa, posebno kod pacijenata iz
endemskih podrugja ili onih koji su nedavno putovali
[7]. Pogre$ne dijagnoze mogu dovesti do neodgova-
rajuc¢eg lecenja, kao 3to su antibiotici ili steroidi, koji
su neefikasni kod parazitskih infekcija. Nadalje, Rado-
vanovi¢ Spurnic i saradnici su naglasili vaznost blago-
vremenog otkrivanja i hirurSskog uklanjanja, kako bi se
sprecilo nepotrebno i potencijalno Stetno lecenje [15].
Nas slucaj naglasava potrebu da se Dirofilaria uzme u
obzir kao diferencijalna dijagnoza, ne samo u endem-
skim regionima, ve¢ i kod pacijenata sa periokularnim
simptomima koji nisu prerhodno putovali.

can lodge in various periocular structures, such as
the eyelid, orbit, and subconjunctival tissues, causing
symptoms of movement [12]. Dzami¢ et al. document-
ed several cases wherein patients experienced sensa-
tions of movement in subcutaneous sites, suggesting
that this mobility is characteristic of Dirofilaria repens
infections [9].

Epidemiologically, recent studies have document-
ed a rise in the number of ocular dirofilariosis cases in
Mediterranean regions, driven by climate change and
the mobility of humans, both of which expand mosqui-
to vector habitats. Pupi¢-Bakrac et al. discussed human
microfilaremia cases, underlining the importance of
vector control in preventing infections [13]. The infec-
tion control implication is clear as awareness of Dirofi-
laria infection risk extends even to urban, non-endem-
ic areas, which is in keeping with our case of suspected
autochthonous dirofilariosis.

Surgical excision remains the cornerstone of ocu-
lar dirofilariosis treatment, offering a safe and effective
approach with minimal complications. Kalogeropou-
los et al. emphasized that excision typically resolves
symptoms without the need for additional therapy.
In our case, the absence of microfilariae in blood tests
and a normal IgE level confirmed an amicrofilaremic
infection, supporting the sufficiency of surgical man-
agement [3]. Similarly, Tasi¢-OtaSevic et al. document-
ed cases where excision alone was appropriate, with
no need for systemic therapy, which coincides with our
patient’s outcome, where no recurrence was observed
post-removal [14]. It is important to note that, based
on general consensus, antihelmintic therapy is not typ-
ically recommended for cases of superficial dirofilario-
sis.

Diagnosing ocular dirofilariosis can be challeng-
ing due to its variable and nonspecific presentation.
Engelsberg and Blackberg highlighted the need to in-
clude parasitic infections in the differential diagnosis
of periocular masses, particularly in patients from en-
demic areas or those with recent travel history [7]. Mis-
diagnoses can lead to inappropriate treatments, such
as antibiotics or steroids, which are ineffective for par-
asitic infections. Additionally, Radovanovi¢ Spurni¢ et
al. emphasized the importance of timely detection and
surgical removal, to prevent unnecessary and poten-
tially harmful management [15]. Our case emphasizes
the need to consider Dirofilaria as a differential diagno-
sis not only in endemic regions but also in non-travel-
ing patients with periocular symptomes.

Finally, the case of our patient highlights the im-
portance of public and professional awareness of diro-
filariosis risks in both endemic and emerging regions.
Diagnosing this condition requires more than clinical
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Najzad, slu¢aj nase pacijentkinje istice vaznost
javne i profesionalne svesti o rizicima dirofilarioze,
kako u endemskim tako i u podru¢jima u kojima se od
nedavno belezi ova infekcija. Dijagnostikovanje ovog
stanja zahteva viSe od klinicke sumnje; neophodna
je stru¢na procena mikrobiologa specijalizovanog za
parazitologiju kao i upotreba naprednih dijagnostic-
kih instrumenata, ukljucujuéi radiolosko snimanje,
imunodijagnostiku i molekularne tehnike. Savi¢ i sa-
radnici su sproveli seroepidemiolo$ku studiju u sever-
nom delu Srbije, dokumentujudi znacajnu seropreva-
lenciju kod ljudi i pasa. Oni su istakli ulogu ekoloskih
i faktora zivotne sredine u prenosenju infekcije [16].
Edukacija putnika i stanovnika o preventivnim mera-
ma, kao Sto je izbegavanje izloZzenosti komarcima, i
dalje je klju¢no. Klinicari u Srbiji i drugim podrucjima
u kojima je zabelezeno Sirenje dirofilarioze moraju da
odrzavaju visok nivo svesti i uzmu u obzir ovu parazit-
sku infekciju u slu¢ajevima kod kojih postoje perioku-
larni simptomi.

ZAKLJUCAK

Prikazani sluc¢aj oc¢ne dirofilarioze istice potrebu da
klinicari odrzavaju visok stepen sumnje na parazitske
infekcije kod pacijenata koji imaju atipi¢ne periokular-
ne simptome, posebno onih koji su prethodno puto-
vali u endemske regione ili su boravili u oblastima sa
lokalnom populacijom vektora. U ovom slucaju, uspes-
no uklanjanje nematode Dirofilaria spp. dovelo je do
potpunog razreSenja simptoma i minimalnog oziljka.
Sa povecanjem broja putovanja na globalnom nivou,
klimatskim promenama i Sirenjem stanista komaraca,
klju¢no je prepoznati potencijal dirofilarioze u endem-
skim i neendemskim podrucjima. Rana dijagnoza i pra-
vovremena hirurska intervencija su od sustinskog zna-
Caja kako bi se izbegli nepotrebni tretmani i osigurali
optimalni ishodi za pacijenta.

Sukob interesa: Nije prijavljen.
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SAZETAK

Uvod/Cilj: Prikazujemo pacijenta obolelog od COVID-19 sa povredom vratne
kicme koji je leen primenom antivirusnog leka casirivimab/indevimab (Re-
gen-CoV), monoklonskih antitela za COVID-19, u toku bolnickog lecenja u Kovid
bolnici Batajnica Univerzitetskog klinickog centra Srbije.

Prikaz slucaja: Primena leka casirivimab/indevimab (Regen-CoV) sprecila je ra-
zvoj teZe slike Covida-19 i dovela je do brze negativizacije nazofaringealnog brisa
na SARS-CoV-2 kod naseg pacijenta koji je imao povredu vratne kime. Pacijentu
je uspesnoizvriena operacija vratne kicme u Institutu za ortopedsko-hirurSke bo-
lesti Banjica, koja je dovela do povlacenja neuroloskih deficita koje je imao ranije.

Zakljucak: Pokazali smo jo3 jednu veoma vaznu indikaciju za primenu leka
casirivimab/indevimab (Regen-CoV) u bolni¢kim uslovima, koja je, po terapijskim
Protokolima, bila off-label.

Kljuéne reci: COVID-19, casirivimab/indevimab, terapija monoklonskim
antitelima, povreda vratne kicme
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ABSTRACT

Introduction/Aim: We present a patient suffering from COVID-19 with a cervi-
cal spine injury who was treated with the antiviral drug casirivimab/indevimab
(Regen-CaV), monoclonal antibodies for COVID-19, during hospital treatment at
the Batajnica Hospital of the University Clinical Center of Serbia.

Case report: The administration of the drug casirivimab/indevimab (Re-
gen-CoV) prevented the development of a more severe picture of Covid-19 and
led to the rapid negativization of the nasopharyngeal swab for SARS-CoV-2 in our
patient who had a cervical spine injury. The patient underwent successful cervical
spine surgery at the Institute for Orthopedic-Surgical Diseases in Banjica, which
led to the recovery of the neurological deficits he had previously.

Conclusion: We showed another significant indication for using casirivimab/
indevimab (Regen-CoV) in hospital conditions, which was off-label according to
therapeutic protocols.
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uvoD

Tokom pandemije COVID-19, svetska naucna zajednica
intenzivno je radila na pronalazenju inovativnih tera-
pijskih pristupa koji bi efikasno pomogli u borbi protiv
SARS-CoV-2. Jedan od njih je i lek Regen-CoV®, mesa-
vina monoklonskih antitela (casirivimab (REGN10933)
/ indevimab (REGN10933)), koji se pokazao efikasnim
u smanjenju opetere¢enja organizma virusom (engl.
virus load) sto se posledi¢no manifestuje blazom klinic¢-
kom slikom i smanjenom potrebom za lecenjem paci-
jenata u bolnic¢kim uslovima i smréu [1].

Lek casirivimab/indevimab (Regen-CoV®), prema
preporukama Ameri¢ke agencije za hranu i lekove
(FDA), primenjuje se samo kod pacijenata koji se lece
u vanbolni¢kim uslovima [2], imaju blagu klini¢ku sliku
COVID-19i kojima nije potrebna hospitalizacija i bolnic-
ko le¢enje. Primena ovog leka ne savetuje se kod hos-
pitalizovanih pacijenata, kao i kod pacijenata koji imaju
potrebu za primenom oksigenoterapije [2], s obzirom
na to da primena ovog leka kod ovih pacijenata moze
dovesti do deterioracije klinicke slike i pogorsanja op-
Steg stanja sa mogucim posledi¢nim fatalnim ishodom.

Tokom lecenja pacijenata u prvom talasu COVID-19
pandemije 2020. godine, postavljena je hipoteza da
kod pacijenata koji razviju hiperreaktivni imunski od-
govor [3] dolazi do posledi¢nog razvoja hipoksemije,
koja zahteva hospitalizaciju i primenu oksigenotera-
pije. Iz tog razloga zapoceta je primena imunomodu-
latorne terapije u lecenju SARS-CoV-2 infekcije, nakon
¢ega je sprovedeno naucno istrazivanje koje je navede-
nu hipotezu potvrdilo [4]. Dokazano je da SARS-CoV-2
ulazi u celije preko ACE2 receptora za koji se vezuje S
(engl. spike) protein na povrsini virusa [5]. Lek casirivi-
mab/indevimab predstavlja kombinaciju dva humana
monoklonska antitela koja deluju tako $to se vezuju za
navedeni S protein, ispoljavajuci snazan inhibitorni efe-
kat na sposobnost vezivanja virusa za celije domacina,
samim tim neutraliSu¢i SARS-CoV-2 [6,7]. Zbog ucesta-
lih mutacija spike proteina i posledi¢ne rezistencije na
terapiju pojedinacnim antitelima, zapoceta je primena
kombinacija antitela u cilju prevencije nastanka novih
mutacija i razvoja dalje rezistencije virusa [8,9].

U ovom radu prikaza¢emo slucaj pacijenta kome
je u bolnickim uslovima aplikovan lek casirivimab/in-
devimab radi sprec¢avanja dalje progresije COVID-19 i
postizanja brze negativizacije RT-PCR testa nazofarin-
gealnog brisa na SARS-CoV-2, s ciljem omogucavanja
daljeg le¢enja osnovne bolesti pacijenta. Ovaj slucaj je
narocit ne samo zbog primene leka van dotadasnjih
zvani¢nih preporuka, prema kojima se on primenjivao
isklju¢ivo u vanbolni¢kim uslovima, ve¢ i zbog kom-
pleksnosti samog slucaja, koji je zahtevao multidisci-
plinarni pristup lecenju i omogucavanje $to ranijeg

INTRODUCTION

During the COVID-19 pandemic, the global scientif-
ic community worked intensively to find innovative
therapeutic approaches that would effectively aid in
the fight against SARS-CoV-2. One of them is the drug
Regen-CoV®, a combination of monoclonal antibodies
(casirivimab (REGN10933) / indevimab (REGN10987)),
which has proven effective in reducing the viral load
in the body, consequently resulting in a milder clinical
presentation, a decreased need for hospitalization, and
lower mortality rates [1].

According to the recommendations of the U.S.
Food and Drug Administration (FDA), casirivimab/in-
devimab (Regen-CoV®) is intended exclusively for use
in outpatients with mild COVID-19 who do not require
hospitalization or inpatient treatment [2]. The use of
this drug is not advised for hospitalized patients or
those requiring oxygen therapy [2], as its administra-
tion in these cases may lead to a deterioration in clini-
cal status and a possible fatal outcome.

During the treatment of patients in the first wave
of the COVID-19 pandemic in 2020, the hypothesis
was proposed that patients who develop a hyperre-
active immune response [3] consequently experience
hypoxemia, necessitating hospitalization and oxygen
therapy. This led to the initiation of immunomodula-
tory therapy in the treatment of SARS-CoV-2 infection,
followed by scientific research that confirmed this hy-
pothesis [4]. It has been proven that SARS-CoV-2 enters
cells through the ACE2 receptor, to which the S protein
on the viral surface binds [5]. Casirivimab/indevimab
is a combination of two human monoclonal antibod-
ies that bind to this S protein, exerting a strong inhib-
itory effect on the virus’s ability to attach to host cells,
thereby neutralizing SARS-CoV-2 [6,7]. Due to frequent
mutations of the spike protein and the subsequent de-
velopment of resistance to single-antibody therapy,
combinations of antibodies have been introduced to
prevent the emergence of new mutations and further
viral resistance [8,9].

In this paper, we present a case of a patient who
received casirivimab/indevimab in a hospital setting to
prevent further progression of COVID-19 and achieve
rapid RT-PCR test negativization of the nasopharyn-
geal swab for SARS-CoV-2, enabling further treatment
of the patient’s underlying condition. This case is note-
worthy not only because the drug was used outside
the existing official recommendations, which restricted
its use to outpatient settings, but also due to the com-
plexity of the case itself. It required a multidisciplinary
treatment approach and the earliest possible hospital
management, including surgical treatment outside the
COVID-19 care system.
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hospitalnog zbrinjavanja, odnosno hirurskog lecenja
pacijenta van COVID-19 sistema.

PRIKAZ SLUCAJA

Nas$ pacijent, starosti 23 godine, zadobio je povrede dva
vratna kicmena prsljena (C5 i C6) u saobracajnoj nesreci
pet dana pre prijema u Kovid bolnicu Batajnica Univer-
zitetskog klinickog centra Srbije u Beogradu. Zbog ove
povrede, shodno terapijskim protokolima, bilo je indi-
kovano strogo mirovanje uz imobilizaciju vratnog dela
kitme pomocu Sancovog okovratnika, kao i hitno ope-
rativno leCenje u specijalizovanoj tercijarnoj ustanovi. U
objektivnom nalazu, neposredno po povredivanju, paci-
jentjeimao potpunu slabost sva Cetiri ekstremiteta, da bi
se nekoliko sati posle povredivanja povratila delimi¢na
funkcija desne strane tela, a kasnije i leve noge, dok je
zaostajala slabost leve ruke. Sprovedena je radioloska di-
jagnostika, pri ¢emu je u nalazu Magnetne rezonancije
vratnog dela ki¢me opisana spondilolisteza na nivou C5-
C6, gradus II/1ll, zatim leva dorzolateralna ekstruzija inter-
vertebralnog diska C5-C6, kao i stenoza spinalnog kanala
uz kompresiju medule i znake mijelopatije, uz prisustvo
fraktura leve lamine C5 i levog transverzalnog nastavka
C6 (Slika 1). Na radiografskom snimku glave opisana je
fraktura medijalnog dela krova desne orbite. Na urade-
nom ultrazvu¢nom pregledu trbuha nisu videni znaci
traume unutradnjih organa, a radiografski snimci grud-
nog ko3a, karlice i levog ramena su bili urednog nalaza.

Pacijent je primarno zbrinut u regionalnom zdrav-
stvenom centru. Tada je od tegoba imao bol u vratu,
koji se Sirio duz leve ruke i kicmenog stuba, uz prisut-
nu slabost leve ruke. Petog dana hospitalizacije, zbog
nemogucnosti operativnog le¢enja u toj ustanovi, pre-
veden je u Institut za ortopedsko-hirurske bolesti Ba-
njica u Beogradu koji se specijalizovano bavi leCenjem
bolesti i povreda koStano-zglobnog sistema. Prilikom
hospitalizacije u ovu ustanovu, pacijentu je rutinski
ucinjen brzi antigenski test nazofaringealnog brisa na
SARS-CoV-2 ¢&iji je nalaz bio pozitivan. Tada je od strane
spinalnog hirurga indikovano hirusko lecenje ¢im se za
to steknu uslovi u smislu negativizacije testa na SARS-
CoV-2, kao i strogo mirovanje u postelji, a pacijent je
preveden u Kovid bolnicu Batajnica Univerzitetskog
klinickog centra Srbije u Beogradu, najve¢u Kovid bol-
nicu u Srbiji, radi leCenja COVID-19.

U trenutku prvog pregleda u nasoj ustanovi, paci-
jentje mogao da pokrece donje ekstremitete, uz prisut-
nu izrazenu slabost leve ruke, kao i blagu slabost leve
noge, i intenzivne bolove u vratu, koji su se propagirali
duz ki€menog stuba i leve ruke. Ostali somatski nalaz je
bio uredan, uz odrzavanje dobrih vitalnih parametara.
Anamnesticki, pacijent je negirao prisustvo hroni¢nih
bolesti, prethodne operacije i primenu li¢ne terapije.

CASE REPORT

Our patient, a 23-year-old male, sustained injuries to
two cervical vertebrae (C5 and C6) in a traffic accident
five days before being admitted to the COVID Hospital
Batajnica at the University Clinical Center of Serbia in
Belgrade. Due to the nature of the injury, therapeutic
protocols dictated strict immobilization of the cervical
spine using a Schanz collar, as well as urgent surgical in-
tervention at a specialized tertiary facility. Upon initial
examination following the injury, the patient exhibited
complete weakness in all four extremities. However, a
few hours later, partial function returned to the right
side of his body, followed by his left leg, while weak-
ness in his left arm persisted. Radiological diagnostics,
including MRI of the cervical spine, revealed spondylo-
listhesis at the C5-C6 level, grade /11, left dorsolateral
extrusion of the C5-C6 intervertebral disc, spinal canal
stenosis with medullary compression and signs of my-
elopathy, as well as fractures of the left lamina of C5
and the left transverse process of C6 (Figure 1). A skull
X-ray revealed a fracture of the medial roof of the right
orbit. Abdominal ultrasound showed no signs of inter-
nal organ trauma, and radiographs of the chest, pelvis,
and left shoulder were unremarkable.

Slika 1. NMR vratne kicme: spondilolisteza na nivou (5—C6, gradus II/Ill, leva
dorzolateralna ekstruzija intervertebralnog diska (5—C6, kao i stenoza spinal-
nog kanala uz kompresiju medule i znake mijelopatije, i prisustvo fraktura leve
lamine C5 i levog transverzalnog nastavka C6

Picture 1. MRI of the cervical spine: spondylolisthesis at the (5—C6 level, grade
[I/111, left dorsolateral extrusion of the (5—C6 intervertebral disc, as well as spinal
canal stenosis with medullary compression and signs of myelopathy, along with
fractures of the left [amina of (5 and the left transverse process of (6
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Slika 2. RTG snimak pluca na dan prijema u Kovid bolnicu Batajnica, uredan
nalaz

Picture 2. Chest X-ray on the day of admission to the COVID hospital Batajnica,
normal findings

Tokom hospitalizacije, pacijent je pregledan od
strane ortopeda, neurohirurga i neurologa, kada je in-
dikovana MDCT angiografija glave i vrata, koja je bila
urednog nalaza, a zatim i CT glave i vrata, gde je na ni-
vou priljenova C5-C6 viden nalaz identic¢an prethod-
nom, uz preostali uredan nalaz. U neuroloskom nalazu
je sve vreme bila prisutna monopareza leve ruke sred-
nje teskog stepena.

Pri prijemu u Kovid Bolnicu Batajnica UKCS paci-
jent je imao blagu klini¢ku sliku COVID-19, uredan ra-
diografski nalaz snimka pluca (Slika 2), i uredan nalaz
laboratorijskih analiza krvi (Tabela 11 2). U objektivnom
nalazu je bio respiratorno i hemodinamski stabilan,
urednog auskutatornog nalaza nad plu¢ima. Konzili-
jarno je odlu¢no da se pacijentu u bolni¢kim uslovima,
u izolaciji od drugih bolesnika, jednokratno parenteral-
no (intravenski) primeni lek casirivimab/indevimab u
jednoj preporucenoj dozi. Odluka o primeni ovog leka

Tabela 1. Vrednosti kompletne krvne slike, parametara koagulacije i parametara
zapaljenja u toku lecenja pacijenta u Kovid bolnici Batajnica UKCS

The patient was initially treated at a regional health-
care center. At that time, his primary complaints includ-
ed neck pain radiating down his left arm and spine,
along with weakness in his left arm. On the fifth day of
hospitalization, due to the facility’s inability to provide
surgical treatment, he was transferred to the Institute
for Orthopedic-Surgical Diseases Banjica in Belgrade, a
specialized center for musculoskeletal conditions and
injuries. Upon admission to this facility, a routine rapid
antigen test for SARS-CoV-2 was performed on a na-
sopharyngeal swab, yielding a positive result. The spi-
nal surgeon then indicated surgical treatment as soon
as conditions permitted, specifically upon achieving a
negative SARS-CoV-2 test. Meanwhile, the patient was
advised to remain on strict bed rest and was trans-
ferred to the COVID Hospital Batajnica at the University
Clinical Center of Serbia, the largest COVID hospital in
Serbia, for COVID-19 management.

Upon initial examination at our institution, the pa-
tient was able to move his lower extremities but had sig-
nificant weakness in his left arm, mild weakness in his left
leg, and intense neck pain radiating along the spine and
left arm. The remaining somatic examination findings
were unremarkable, and his vital parameters were sta-
ble. His medical history was negative for chronic diseas-
es, previous surgeries, or any long-term medication use.

During hospitalization, the patient was assessed
by an orthopedic surgeon, a neurosurgeon, and a neu-
rologist. MDCT angiography of the head and neck was
performed, yielding normal results. A subsequent CT
scan of the head and neck confirmed findings consis-
tent with the previous imaging at the C5-C6 level, with
no additional abnormalities. Neurological examination
consistently revealed moderate left-arm monoparesis.

Upon admission to the COVID Hospital Batajni-
ca, the patient had a mild clinical presentation of
COVID-19, a normal chest X-ray (Figure 2), and unre-
markable blood test results (Tables 1 and 2). He was
respiratory and hemodynamically stable, with normal
pulmonary auscultation. A multidisciplinary team de-

Table 1. Values of complete blood count, coagulation parameters, and inflammation
markers during the patient's treatment at the COVID hospital Batajnica UKCS.

Pri prijemu/ 77 217 5.45 164 252 20 005 | 10 043
On Admission
AL BV 114 277 529 161 266 20 003 | 0.99 0.4
On Discharge
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Tabela 2. Vrednosti biohemijskih analza krvi u toku lecenja pacijenta u Kovid
bolnici Batajnica UKCS

Table 2. Blood Biochemistry Values During the Treatment of the Patient at the
(OVID Hospital Batajnica UKCSBatajnica UKCS.

Pri prue.mt'|/ 5.1 > 60 69 41 137 3.6 18 | 20
On Admission
Pri ot.pustu/ 42 > 60 67 41 135 3.6 18 | 19
On Discharge

je doneta u cilju sprecavanja razvoja teze klinicke slike
koja bi mogla ugroziti opste stanje pacijenta i dovesti
do daljih komplikacija primarne bolesti. Takode, prime-
nom ove terapije omogucdila bi se brza negativizacija
testa na SARS-CoV-2, $to bi ubrzalo neophodno i hitno
hirusko le¢enje u sto kracem roku.

Sedam dana nakon primene leka casirivimab/im-
devimab pacijent je testiran na SARS-CoV-2 pomocu
Real Time PCR testa nazofaringealnog brisa, i rezultat
testa je bio negativan. U tom trenutku pacijent je bio
stabilnog, dobrog opsteg stanja, bez simptoma veza-
nih za COVID-19, uz uredan nalaz RTG snimka pluca
(Slika 3) i urednih vrednosti laboratorijskih analiza krvi
(Tabela 1 2). Preveden je na dalje lecenje u Institut za
ortopedsko-hirurske bolesti Banjica u Beogradu radi
neophodnog hirurskog le¢enja.

Pacijent je po prevodu operisan, 18 dana nakon
inicijalnog povredivanja, kada je uradena repozicija C5
vratnog priljena uz unutradnju spinalnu stabilizaciju
C4-C6 (Slike 41 5). U postoperativnom toku doslo je do
daljeg neuroloskog oporavka. Na kontrolnom pregledu

Slika 3. Kontrolni RTG snimak pluca pred otpust iz Kovid bolnice Batajnica
UKCS, uredan nalaz

Picture 3. Follow-up chest X-ray before discharge from the COVID hospital Bata-
jnica UKCS, normal findings

Slika 4i 5. RTG snimak vratne kicme posle uspesne operacije i stabilizacije vratnih prsljenova

Picture 41 5. X-ray of the cervical spine after successful surgery and stabilization of cervical vertebrae
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Cetiri meseca kasnije, pacijent je imao uredan neurolos-
ki nalaz na svim ekstremitetima. Ponovljeno testiranje
RT-PCR testom nazofaringealnog brisa na SARS-CoV-2
mesec dana nakon primene casirivimab/indevimab
dalo je negativan rezultat, uz odsustvo uobicajenih te-
goba vezanih za COVID-19 u klinickom nalazu.

DISKUSLJA

LeCenje COVID-19 je od pocetka pandemije bio pravi
izazov za zdravstvene sisteme svih drzava Sirom sveta. U
pokusajima da na 3to bezbedniji i brzi nacin pomogne-
mo pacijentima, u praksi smo primenjivali razli¢ite obli-
ke terapije. Primena imunomodulatorne antivirusne
terapije Cinila se kao izuzetno dobra opcija za leCenje
nekomplikovanog oblika COVID-19 kod pacijenata koji
ne zahtevaju hospitalizaciju, a koji imaju rizik za razvoj
teSkog oblika ove bolesti. Medutim, usled izuzetno do-
bre efikasnosti leka casirivimab/indevimab, koji je inici-
jalno bio namenjen samo za primenu u vanbolni¢kim
uslovima kod pacijenata sa blagom klinickom slikom,
pocinje se sa prvim pokusajima le¢enja ovim lekom
u hospitalnim uslovima, uz pozitivne rezultate [10]. U
skladu sa ovim rezultatima, u novembru 2021. godine
objavljene su zvani¢ne preporuke za primenu leka casi-
rivimab/indevimab u hospitalnim uslovima [11].

Indikacije za primenu antivirusne terapije mo-
noklonskim antitelima su ambulantni pacijenti sa bla-
gom ili umereno teSkim oblikom COVID-19 koji imaju
visok rizik za progresiju i hospitalizaciju, ili za fatalan
ishod.

Monoklonska antitela se primenjuju jednokratno,
nakog ¢ega je potrebna izolacija bolesnika kako ne bi
doslo do ponovne zaraze. Ova terapija se moze prime-
niti i kod hospitalizovanih bolesnika ukoliko postoje
isti rizici i ukoliko se radi o asimptomatskim ili pacijen-
tima sa blagom i umereno teskom formom bolesti, a
koji su hospitalizovani iz nekog drugog razloga koji
nije COVID-19[2,12].

Tokom primene antitela u terapiji COVID-19 prime-
¢ena je ucestala pojava rezistencije virusa prilikom pri-
mene jednog antitela, zbog ¢ega je pribegnuto primeni
kombinacije dva antitela u vidu leka casirivimab/inde-
vimab [13], uz odli¢ne rezultate u lecenju, ali i u izbe-
gavanju razvoja rezistencije. Kombinacija casirivimaba
i indevimaba predstavlja kombinaciju visokoafinitetnih
humanih monoklonskih IgG antitela, koja se vezuju di-
rektno za S protein na povrsini SARS-CoV-2 i na taj na-
¢in sprecavaju ulazak virusa u ¢elije domacina [2].

Lek casirivimab/indevimab, prema preporukama,
primenjuje se u vanbolni¢kim uslovima kod pacijenata
u ranoj fazi zarazavanja, kod kojih nije potrebna prime-
na oksigenoterapije, ali sa prisutnim visokim rizikom
za razvoj teskog oblika COVID-19. Cilj ove terapije je

cided to administer a single intravenous dose of ca-
sirivimab/indevimab in a hospital setting, in isolation
from other patients. The rationale for this decision was
to prevent disease progression, which could compro-
mise the patient’s overall condition and lead to compli-
cations related to his primary injury. Additionally, this
therapy was expected to accelerate the negativization
of the SARS-CoV-2 test, thereby facilitating the urgent
surgical intervention required.

Seven days after receiving casirivimab/indevimab,
the patient underwent RT-PCR testing for SARS-CoV-2
via a nasopharyngeal swab, which returned a negative
result. At this point, he was in stable condition, free of
COVID-19 symptoms, with a normal chest X-ray (Figure
3) and unremarkable blood test results (Tables 1 and 2).
He was subsequently transferred back to the Institute
for Orthopedic-Surgical Diseases Banjica in Belgrade
for the necessary surgical treatment.

The patient underwent surgery 18 days after the
initial injury, during which C5 vertebral repositioning
and internal spinal stabilization of C4-C6 were per-
formed (Figures 4 and 5). Postoperatively, he exhibit-
ed further neurological improvement. At a follow-up
examination four months later, he had a normal neu-
rological status in all extremities. Repeat RT-PCR test-
ing for SARS-CoV-2 one month after casirivimab/in-
devimab administration remained negative, and he
showed no clinical signs of COVID-19.

DISCUSSION

The treatment of COVID-19 has been a major challenge
for healthcare systems worldwide since the beginning
of the pandemic. In an effort to help patients as safely
and quickly as possible, various therapeutic approach-
es have been implemented in practice. The use of im-
munomodulatory antiviral therapy appeared to be an
extremely beneficial option for treating mild COVID-19
cases in outpatients at risk of developing severe dis-
ease. However, due to the exceptional efficacy of ca-
sirivimab/imdevimab, initially intended for outpatient
use in patients with mild disease, the first attempts at
hospital treatment with this drug began, yielding pos-
itive results [10]. Based on these findings, official rec-
ommendations for the administration of casirivimab/
imdevimab in hospitalized patients were published in
November 2021 [11].

The indications for monoclonal antibody antiviral
therapy include ambulatory patients with +mild to
moderate COVID-19 who are at high risk of progres-
sion, hospitalization, or fatal outcome.

Monoclonal antibodies are administered as a sin-
gle dose, followed by patient isolation to prevent rein-
fection. This therapy can also be used in hospitalized

100

Mart 2025. | Volumen 6 /Broj 1 | SRPsKi MEDICINSKI CASOPIS LEKARSKE KOMORE



LECENJE COVID-19 PRIMENOM LEKA CASIRIVIMAB/INDEVIMAB KOD PACIJENTA SA POVREDOM VRATNOG DELA KICME: PRIKAZ SLUCAJA

Vrhovac M. et al.

TREATMENT OF COVID-19 WITH CASIRIVIMAB/INDEVIMAB IN A PATIENT WITH CERVICAL SPINE INJURY: A CASE REPORT

postizanje adekvatnog imunoloskog odgovora na in-
fekciju kod onih pacijenata koji nisu postigli adekvatan
odgovor na infekciju, odnosno kod onih koji su imali
visok titar virusa [8,14].

Na$ pacijent je imao blagu klinicku sliku, uredan
nalaz RTG pluca i tokom hospitalizacije nije zahtevao
primenu oksigenoterapije. Pacijent nije imao rizik za
tesku formu COVID-19, ali uzimajuéi u obzir njego-
vo stanje i povredu vratne ki¢me, kao i neophodnost
strogog mirovanja, gde bi i kasalj mogao dodatno da
iskomplikuje tok osnovne bolesti, spadao je u pacijen-
te sa visokim rizikom. Tokom njegovog lecenja bilo je
vazno spreciti razvoj tezih simptoma ove bolesti, koji bi
mogli da otezaju i dodatno prolongiraju njegovo ope-
rativno lecenje.

Ovaj mladi ¢ovek imao je povredu vratnih prsljeno-
va, sa posledi¢nom stenozom ki¢menog kanala i zna-
cima mijelopatije, kao i prisustvom spinalne nestabil-
nosti (engl. spinal instability), $to se smatra indikacijom
za urgentno hirusko le¢enje [15-20]. Iz tog razloga, jos
jedan vazan cilj koji smo imali tokom le€enja ovog pa-
cijenta lekom casirivimab/indevimab bio je postizanje
brze negativizacije nazofaringealnog brisa na SARS-
CoV-2, koja je potvrdena u literaturi [10,11], a posti-
gnuta je i u ovom slucaju. Uz primenu svih dostupnih
modaliteta lec¢enja i nege koji su nam bili dostupni,
uspesno su izbegnute potencijalne komplikacije odla-
ganja hiruskog lecenja povreda kicme, za koje je zabe-
leZzeno ucestalije javljanje tokom COVID-19 pandemije
[21]. Kod povreda kicme sa prisutnom kompresijom
savetuje se hirusko lecenje u vremenskom periodu od
8 do 24 sata od povredivanja kako bi se postigli najbolji
rezultati u oporavku neuroloske funkcije [22,23]. lako je
pacijent operisan nekoliko dana kasnije, njegov opora-
vak je protekao uredno, sa neuroloskim nalazom koji
ne ukazuje na zaostale neuroloske ispade.

U literaturi postoji mali broj studija u kojima je lek
casirivimab/indevimab primenjivan kod hospitalizova-
nih pacijenata sa prisutnom blagom klinickom slikom
[24], medu kojima i jedna koja se bavi primenom leka
casirivimab/indevimab kod pacijenata koji su bili na ni-
skim dozama kiseoni¢ne potpore [14], uz ohrabrujuce
rezultate, $to se slaze sa ishodom lecenja koji je posti-
gnut kod naseg pacijenta.

ZAKLJUCAK

Kroz ovaj slucaj uspesno je prikazano da je uz multi-
disciplinarni pristup le¢enju pacijenta, kao i primenu
imunomodulatorne terapije, postignuto brzo izle¢enje
COVID-19 i negativizacija nazofaringealnog brisa na
SARS-CoV-2, a zatim i urgentno hirusko le¢enje akutne
povrede vratnog dela ki¢cme, koje je pretilo da perma-
nentno ugrozi kvalitet Zivota naseg mladog pacijenta.

patients who meet the same risk criteria and who are
asymptomatic or have mild to moderate disease but
are hospitalized for reasons unrelated to COVID-19
[2,12].

During the use of monoclonal antibodies in
COVID-19 treatment, frequent viral resistance was ob-
served when a single antibody was used, prompting
the introduction of combination therapy with casiriv-
imab/imdevimab [13]. This approach has demonstrat-
ed excellent treatment efficacy and prevented resis-
tance development. Casirivimab and imdevimab are
high-affinity human monoclonal IgG antibodies that
bind directly to the SARS-CoV-2 spike (S) protein, pre-
venting the virus from entering host cells [2].

According to recommendations, casirivimab/im-
devimab is used in outpatient settings for patients in
the early phase of infection who do not require oxygen
therapy but are at high risk for severe COVID-19. The
goal of this therapy is to achieve an adequate immune
response in patients who have not mounted a suffi-
cient response to the infection or who have a high viral
load [8,14].

Our patient had a mild clinical presentation, nor-
mal chest X-ray findings, and did not require oxygen
therapy during hospitalization. Although he was not
at risk for severe COVID-19, considering his cervical
spine injury and the necessity for strict immobiliza-
tion-where even coughing could complicate his pri-
mary condition-he was classified as a high-risk patient.
Preventing the progression of severe symptoms was
crucial to avoid further delays in the necessary surgical
treatment.

This young man sustained cervical spine injuries,
resulting in spinal canal stenosis, myelopathy, and spi-
nal instability, which are indications for urgent surgi-
cal intervention [15-20]. Therefore, another important
goal of administering casirivimab/imdevimab was to
achieve rapid SARS-CoV-2 clearance from the nasopha-
ryngeal swab, as documented in the literature [10,11],
and successfully achieved in this case. By utilizing all
available treatment modalities and care strategies, we
successfully avoided complications associated with de-
laying spinal surgery, which had been more frequently
reported during the COVID-19 pandemic [21]. For spi-
nal injuries with compression, surgery is recommend-
ed within 8 to 24 hours of injury to achieve the best
neurological recovery outcomes [22,23]. Although
our patient underwent surgery several days later, his
recovery progressed favorably, with no residual neuro-
logical deficits.

The literature contains few studies on the use of
casirivimab/imdevimab in hospitalized patients with
mild clinical presentation [24], including one study in-
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Pokazali smo i da je off-label primena imumodu-
latorne antivirusne terapije monoklonskim antitelima
kod obolelih od COVID-19 delotvorna i spasonosna,
ali i indikovana kod pacijenata koji su hospitalizovani
iz nekog drugog medicinskog razloga, a ne zbog CO-
VID-19, kod kojih nije proslo vise od 5 dana od pojave
prvih simptoma, kod pacijenata koji zahtvevaju dalju
hospitalizaciju i leCenje ili kod pacijenata koji mogu biti
otpusteni na dalje ku¢no lecenje.

Ovi zaklju¢ci su veoma vazni i za ubudude, u cilju
daljeg pristupa lec¢enja pacijenata sa razli¢itim viru-
snim infekcijama, a za koje ne postoji specificna antivi-
rusna ili preventivna terapija.

Sukob interesa: Nije prijavljen.
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SAZETAK

Uvod: Periferna paraliza facijalnog nerva je akutna idiopatska paraliza Cesto
povezana sa virusnim infekcijama kao $to je reaktivacija virusa Herpes simplex
tipa 1. Neuroendokrini tumori (NET) srednjeq uva (MEANT) su retkii prisutni su sa
nespecificnim simptomima, ukljucujuci gubitak sluha, otalgiju i neuropatiju, Sto
oteZava ranu dijagnozu.

Prikaz slucaja: Prikazan je slucaj 47-godisnje pacijentkinje lecene od hroni¢nog
otitisa od 2020. Godine 2024., pocetak paralize perifernog facijalnog nerva pod-
stakao je naprednu dijagnostiku, ukljucujuci MRI, CT, biopsiju i imunohistohemij-
ske analize, potvrdujuci MEANT. Lecenje je ukljucivalo hirurku eksciziju, terapiju
gama nozem i redovno pracenje tumorskih markera. OdloZena dijagnoza tumora
istakla je potrebu za pove¢anom klinickom sumnjom u slu¢ajevima hronicne pa-
tologije uha sa atipicnom progresijom.

Zakljucak: Neuroendokrini tumori srednjeg uva predstavljaju dijagnosticki i
terapijski izazov zbog svoje retkosti i nespecificne prezentacije. Rano prepozna-
vanje periferne paralize facijalnog nerva kao potencijalnog pokazatelja osnovnog
maligniteta je kljucno. Multidisciplinarno upravljanje, integriSuci napredno sni-
manje, histopatoloske potvrde, hirurSke intervencije i pomocne terapije, pobolj-
Savaju ishode i minimiziraju rizik od recidiva. Lekari opste medicine igraju kljucnu
ulogu u identifikaciji ranih simptoma kako bi se smanjila dijagnosticka kasnjenja.

Kljucne reci: paraliza perifernog facijalnog nerva, hronicni otitis srednjeg uha,
retki tumori, rano prepoznavanje bolesti, opSta medicina
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ABSTRACT

Introduction: Acute idiopathic peripheral facial nerve paralysis s often linked to
viral infections such as Herpes simplex virus type 1 reactivation. Neuroendocrine
tumors (NETs) of the middle ear (MEANT) are rare and present with non-specific
symptoms, including hearing loss, otalgia, and neuropathy, complicating early
diagnosis.

Case report: Report the case of a 47-year-old patient treated for chronic oti-
tis since 2020. In 2024, the onset of peripheral facial nerve paralysis prompted
advanced diagnostics, including MRI, CT, biopsy, and immunohistochemical
analyses, confirming MEANT. Treatment included surgical excision, gamma knife
therapy, and reqular tumor marker monitoring. A delayed diagnosis of the tumor
highlighted the need for heightened clinical suspicion in cases of chronic ear pa-
thology with atypical progression.

Conclusion: Neuroendocrine tumors of the middle ear are diagnostic and ther-
apeutic challenges due to their rarity and non-specific presentation. Early recog-
nition of peripheral facial nerve paralysis as a potential indicator of an underlying
malignancy is critical. Multidisciplinary management, integrating advanced im-
aging, histopathological confirmation, surgical intervention, and adjuvant thera-
pies, improves outcomes and minimizes relapse risks. General practitioners play a
pivotal role in identifying early symptoms to reduce diagnostic delays.

Keywords: peripheral facial nerve paralysis, chronic otitis media, rare tumors,
early recognition of the disease, general medicine
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uvoD

Periferna paraliza facijalnog nerva je ¢esto nepoznatog
uzroka. Smatra se idiopatskim stanjem iako se sve vise
dokaza povezuje s virusnim infekcijama, poput reakti-
vacije Herpes simplex virusa tipa 1 [1]. Karakteristicna
klinicka slika uklju¢uje iznenadnu slabost ili paralizu
misica jedne strane lica, $to moze biti pra¢eno bolom
iza uha, oslabljenim ¢ulom ukusa i pove¢anom osjetlji-
voscu na zvukove.

Postavljanje dijagnoze periferne paralize facijalnog
nerva je klinicko ali podrazumeva da se izuzmu u obzir
drugi mogudi uzroci [2]. Diferencijalna dijagnoza moze
da ukaze na niz razlicitih bolesti i stanja. Mozdani udar
na primer za razliku od periferne paralize facijalnog
nerva, ¢esto zahvata samo donji deo lica i povezan je
s drugim neuroloskim deficitima [3]. Lajmska bolest
moze imitirati perifernu paralizu facijalnog nerva, ali se
obic¢no javlja u endemskim podrucjima i prati je borelij-
ski eritem [4]. Tumori baze lobanje su takode uzrok, ali
retko i mogu uzrokovati sli¢cne simptome, $to naglasa-
va vaznost snimanja magnetnom rezonancom [5,6]. In-
fekcije poput otitis media i Herpes zoster oticus (Ramsay
Hunt sindrom) mogu uzrokovati slicne simptome, ali
su obi¢no praceni bolom ili osipom pa nas tu drugi kli-
ni¢ki simptomi navode na pravi uzrok. Autoimuna sta-
nja poput Guillain-Barré sindroma i sarkoidoza takode
mogu biti razmatrane diferencijalno dijagnosticki [5].

Neuroendokrini tumori (NET) predstavljaju raznoli-
ku grupu tumora koje nastaju iz neuroendokrinih celija.
Ove celije, koje dele karakteristike neuoloskog i endo-
krinog sistema, mogu se pronadi u razli¢itim organima
i tkivima tela. NET su relativno retki ali mogu biti lokali-
zovani u plu¢ima, digestivhom traktu, pankreasu pa ¢ak
i u srednjem uvu, $to predstavlja posebnu i nedovoljno
istrazenu podgrupu. Neuroendokrini tumori srednjeg
uva, poznati i kao neuroendokrini adenomatni tumori
srednjeg uva (MEANT), izuzetno su retki i ¢cine manje od
2% svih tumora srednjeg i unutrasnjeg uva. Do danas
je u literaturi na engleskom jeziku prijavljeno manje od
150 slucajeva, pod razli¢itim nazivima, ukljucujudi kar-
cinoidne tumore, adenome srednjeg uva, adenomatne
tumore srednjeg uva, adenokarcinoidne tumore i amfi-
krine tumore. Prvi dokumentovani primarni adenomat-
ni tumor ogranic¢en na Supljinu srednjeg uva opisan je
1976. godine. NET se dele na dobro diferentovane (ti-
pi¢no benigni ili niskog malignog potencijala) i lose di-
ferentovane (visokog malignog potencijala). Histoloski,
ovi tumori izlu¢uju specifi¢ne markere poput sinaptofi-
zina i hromogranina, $to olaksava dijagnostiku putem
imunohistohemije [7-9]. Klini¢ka slika zavisi od loka-
lizacije i sekretorne aktivnosti tumora [8]. Ovi tumori
se Cesto nazivaju adenomatous neuroendocrine tumors
(NAME) ili timpanalni adenom. Oni se naj¢e$ce manife-

INTRODUCTION

Peripheral facial nerve paralysis is often of unknown or-
igin. It is considered an idiopathic condition, although
increasing evidence links it to viral infections, such as
the reactivation of Herpes simplex virus type 1 [1]. The
characteristic clinical presentation includes sudden
weakness or paralysis of the muscles on one side of the
face, which may be accompanied by pain behind the
ear, diminished sense of taste, and increased sensitivity
to sound.

Diagnosing peripheral facial nerve paralysis is clin-
ical but requires ruling out other possible causes [2].
The differential diagnosis may suggest a range of dif-
ferent diseases and conditions. Stroke, for instance,
unlike peripheral facial nerve paralysis, often affects
only the lower part of the face and is associated with
other neurological deficits [3]. Lyme disease can mimic
peripheral facial nerve paralysis but usually occurs in
endemic areas and is accompanied by a Borrelia-re-
lated erythema [4]. Skull base tumors are also a rare
cause but can produce similar symptoms, highlighting
the importance of magnetic resonance imaging [5,6].
Infections such as otitis media and Herpes zoster oticus
(Ramsay Hunt syndrome) may cause similar symptoms
but are usually accompanied by pain or rash, which
helps guide us to the correct cause. The differential di-
agnosis should also consider autoimmune conditions
like Guillain-Barré syndrome and sarcoidosis [5].

Neuroendocrine tumors (NETs) represent a diverse
group of tumors arising from neuroendocrine cells.
These cells, which share characteristics of the nervous
and endocrine systems, can be found in various organs
and tissues throughout the body. NETs are relatively
rare but can be localized in the lungs, gastrointestinal
tract, pancreas, and even the middle ear, representing a
distinct and under-researched subgroup. Neuroendo-
crine tumors of the middle ear, also known as middle
ear adenomatous neuroendocrine tumors (MEANTS),
are sporadic and account for less than 2% of all mid-
dle and inner ear tumors. To date, fewer than 150 cases
have been reported in the English literature, under var-
ious names, including carcinoid tumors, middle ear ad-
enomas, middle ear adenomatous tumors, adenocar-
cinoid tumors, and amphicrine tumors. The first docu-
mented primary adenomatous tumor confined to the
middle ear cavity was described in 1976. NETs are clas-
sified as well-differentiated (typically benign or of low
malignant potential) and poorly differentiated (highly
malignant). Histologically, these tumors secrete specif-
ic markers such as synaptophysin and chromogranin,
which aid diagnosis via immunohistochemistry [7-9].
The clinical presentation depends on the tumor’s loca-
tion and secretory activity [8]. These tumors are often
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stuju simptomima poput gubitka sluha, tinitusa ili ose-
¢aja punoce u uhu [9]. Histopatoloski, NET srednjeg uha
mogu pokazivati meSovitu neuroendokrinu i ne-neuro-
endokrinu komponentu [7]. Smatra se da MEANT tu-
mori poticu iz epitela koji oblaze sluznicu srednjeg uva,
$to predstavlja produzetak i modifikaciju respiratornog
epitela [8]. Dijagnostika ukljucuje dijagnosti¢cke meto-
de poput kompjuterizovana tomografija temporalne
kosti (CT) i magnetna rezonanca (MRI), dok je kona¢na
potvrda mogucéa samo putem biopsije i imunohistohe-
mijskog pregleda. lako su NET srednjeg uva izuzetno
retki, prevalencija je nesto vec¢a kod muskaraca srednje
zivotne dobi [8,10]. Klinicki simptomi zavise od veli¢ine
i lokalnog 3irenja tumora. Vecina pacijenata prezentira
se s jednostranim gubitkom sluha, dok manji deo moze
razviti otorejuili bol [11].

PRIKAZ SLUCAJA

Pacijentkinja, stara 47 godina, leCena je konzervativno i
paracentezom zbog hroni¢nog nesupurativnog otitisa
i uoCenog sadrzaja u mastoidnoj Supljini na MRI pre-
gledu. U avgustu 2024. javila se kao hitan slucaj zbog
periferne paralize facijalnog nerva, sto je iniciralo do-
datna ispitivanja.

Izveden je operativni zahvat timpanoplastike sa
mastoidektomijom i rekonstrukcijom sludnih kos¢ica
na levoj strani, a patohistoloski nalaz ukazao je na ade-
noidno-cisti¢ni karcinom. Revizija nalaza kasnije je po-
tvrdila neuroendokrini tumor srednjeg uha (MEANT),
klasifikovan kao G1 neuroendokrini adenom sa niskim
proliferativnim potencijalom (Ki-67 < 1%). Imunohisto-
hemijski profil ukljucuje pozitivne markere (INSM1, si-
naptofizin, p63) i negativne markere (hromogranin A,
CD117, CK7, SOX-10).

Radioloski nalazi, uklju¢ujuc¢i MR i CT pregled, uka-
zali su na postoperativne promene i prisustvo tumor-
skog resta sa infiltracijom u nivou baze kranijuma, sa
ekstrakranijalnom i temporobazalnom ekstenzijom,
ali bez znakova mozdanog edema i intrakranijalnog
krvarenja. CT vrata i gornjeg abdomena nije pokazao
znacajne limfadenopatske promene, dok je cisti¢na le-
zija jetre (9 mm) klasifikovana kao benigna. Predlozen
je multidisciplinarni terapijski pristup koji obuhvata
hirurSku eksciziju postoperativhu gama noz (gamma
knife) terapiju i pracenje neuroendokrinih tumorskih
markera (CgA i NSE). Preporucena je konsultacija sa
ORL hirurgom, neurohirurgom i onkologom radi dalje
procene i pracenja.

DISKUSLJA

Prikaz ovog slucaja neuroendokrinog tumora srednjeg
uha (MEANT) istic¢e klju¢nu ulogu ranog prepoznava-
nja simptoma od strane lekara opste medicine, naro-

referred to as adenomatous neuroendocrine tumors
(NAME) or tympanic adenomas. They commonly pres-
ent with symptoms such as hearing loss, tinnitus, or a
sensation of fullness in the ear [9]. Histopathologically,
middle ear NETs may exhibit a mixed neuroendocrine
and non-neuroendocrine component [7]. It is believed
that MEANTs originate from the epithelium lining the
middle ear mucosa, which is a continuation and modi-
fication of respiratory epithelium [8]. Diagnostic meth-
ods include imaging such as computed tomography
(CT) of the temporal bone and magnetic resonance
imaging (MRI), while definitive confirmation is only
possible through biopsy and immunohistochemical
examination. Although middle ear NETs are extremely
rare, their prevalence is slightly higher in middle-aged
men [8,10]. Clinical symptoms depend on the size and
local spread of the tumor. Most patients present with
unilateral hearing loss, while a smaller portion may de-
velop otorrhea or pain [11].

CASE REPORT

A 47-year-old female patient was initially treated con-
servatively and with paracentesis for chronic nonsup-
purative otitis and a noted mass in the mastoid cavity
observed on MRI. In August 2024, she presented as an
emergency case due to peripheral facial nerve paraly-
sis, which prompted further investigation.

A surgical procedure was performed, including
tympanoplasty with mastoidectomy and ossicular
chain reconstruction on the left side. The initial histo-
pathological finding suggested adenoid cystic carci-
noma. However, a subsequent review of the pathol-
ogy confirmed a middle ear neuroendocrine tumor
(MEANT), classified as a G1 neuroendocrine adenoma
with low proliferative potential (Ki-67 < 1%). The im-
munohistochemical profile showed positive markers
(INSM1, synaptophysin, p63) and negative markers
(chromogranin A, CD117, CK7, SOX-10).

Radiological findings, including MRI and CT scans,
indicated postoperative changes and the presence of
residual tumor with infiltration at the skull base, exhib-
iting both extracranial and temporobasal extension,
but without signs of cerebral edema or intracranial
hemorrhage. CT scans of the neck and upper abdo-
men showed no significant lymphadenopathy, while a
9 mm cystic liver lesion was classified as benign.

A multidisciplinary therapeutic approach was pro-
posed, including surgical excision, postoperative gam-
ma knife therapy, and monitoring neuroendocrine
tumor markers (CgA and NSE). Consultations with an
ENT surgeon, neurosurgeon, and oncologist were rec-
ommended for further evaluation and follow-up.

106

Mart 2025. | Volumen 6 /Broj 1 | SRPsKi MEDICINSKI CASOPIS LEKARSKE KOMORE



PERIFERNA PARALIZA FACIJALNOG NERVA KAO MANIFESTACIJA NEUROENDOKRINOG TUMORA SREDNJEG UVA — PRIKAZ SLUCAJA

Miljkovi¢ A. etal.

PERIPHERAL PARALYSIS OF THE FACIAL NERVE AS A MANIFESTATION OF NEUROENDOCRINE TUMOR OF THE MIDDLE EAR — CASE REPORT

¢ito kod pacijenata sa dugotrajnim ili ponavljajué¢im
simptomima. Pacijentkinja je od 2020. godine le¢ena
zbog hroni¢nog otitisa sa evidentnim zastojnim sadr-
Zzajem u mastoidnom nastavku, Sto je ve¢ tada uka-
zivalo na potrebu za detaljnijim ispitivanjem i multi-
disciplinarnim pristupom. U ovom slucaju, tek razvoj
periferne facijalnog nerva 2024. godine podstakao je
dalje dijagnosticke korake, 5to ukazuje na potencijalni
vremenski jaz izmedu pojave simptoma i postavljanja
tacne dijagnoze. Neuroendokrini tumori srednjeg uha
su retki i Cesto izazivaju nespecifi¢ne simptome poput
hroni¢ne otalgije, otoreje ili gubitka sluha, 5to otezava
njihovo rano prepoznavanje [1-3,5]. Klinicka sumnja
lekara opste medicine moze igrati klju¢nu ulogu u ubr-
zavanju dijagnosti¢kog procesa. Rano prepoznavanje
simptoma poput trajne otalgije, gubitka sluha i perifer-
ne neuropatije od strane lekara opste medicine moglo
bi poboljsati ishod, jer omogucava ranije uvodenje di-
jagnosti¢kih procedura, poput MR i CT [12]. Dijagno-
sticki izazovi ukljucuju i specificnost patohistoloskih
nalaza, gde je imunohistohemijski profil tumora klju-
¢an za diferencijaciju MEANT od drugih karcinoma. Na
primer, pozitivni markeri poput INSM1 i sinaptofizina,
zajedno sa niskim Ki-67 indeksom (< 1%), ukazuju na
nizak proliferativni potencijal ovog tumora [7,13,14].
Ki67 je antigen vezan za proliferaciju celija koji igra
klju¢nu ulogu u deobi ¢elija i proliferaciji tumorskih
Celija. Visok indeks Ki67 ukazuje na aktivnu proliferaci-
ju celija, potencijalno signalizirajudi rizik od malignog
tumora [8,9].

Medutim, bez ranijeg prepoznavanja, ovi nalazi
Cesto dolaze kasno u klinickom toku bolesti, kada su
potrebne agresivne terapijske mere. Multidisciplinarni
pristup lecenju, koji ukljucuje hirursku eksciziju i posto-
perativhu gama noz terapiju, pokazao se kao efikasan
u upravljanju ovakvim slucajevima [13]. Takode, pra-
¢enje markera kao $to su hromogranin A (CgA) i neu-
ron-specifi¢na enolaza (NSE) klju¢no je za procenu od-
govora na terapiju i otkrivanje recidiva [10,13,14]. Ovaj
slucaj naglasava potrebu za kontinuiranom edukaci-
jom lekara opste medicine o vaznosti prepoznavanja
ranih simptoma malignih bolesti srednjeg uha. Uvode-
nje dijagnostickih algoritama i bliska saradnja sa speci-
jalistima mogu unaprediti kvalitet nege i zna¢ajno po-
boljsati prognozu kod pacijenata sa sli¢cnim stanjima.

ZAKLJUCAK

Neuroendokrini tumori srednjeg uha iako retki, mogu
izazvati znacajne dijagnosticke i terapijske izazove.
Manifestacija periferne paralize facijalnog nerva kao
prvog simptoma kod ovih tumora zahteva brzu i pre-
ciznu dijagnozu kako bi se obezbedilo pravovremeno
lecenje i smanijio rizik od trajnih posledica. Uloga leka-

DISCUSSION

This case report of a middle ear neuroendocrine tumor
(MEANT) highlights the crucial role of early symptom
recognition by general practitioners, particularly in
patients with persistent or recurrent symptoms. Since
2020, the patient had been treated for chronic otitis
with evident effusion in the mastoid process, which al-
ready indicated the need for more thorough evaluation
and a multidisciplinary approach. In this case, it was
not until the development of peripheral facial nerve
palsy in 2024 that further diagnostic steps were initiat-
ed, pointing to a potential time gap between symptom
onset and accurate diagnosis. Middle ear neuroendo-
crine tumors are rare and often present with non-spe-
cific symptoms such as chronic otalgia, otorrhea, or
hearing loss, which complicates early recognition [1-
3,5]. Clinical suspicion from the general practitioner
can expedite the diagnostic process. Primary care phy-
sicians could improve outcomes by early recognition
of symptoms such as persistent otalgia, hearing loss,
and peripheral neuropathy by enabling earlier diag-
nostic procedures like MRl and CT scans [12].
Diagnostic challenges also include the specificity
of histopathological findings, where the immunohis-
tochemical profile of the tumor is essential for differ-
entiating MEANT from other carcinomas. For instance,
positive markers such as INSM1 and synaptophysin,
combined with a low Ki-67 index (<1%), indicate a low
proliferative potential of this tumor [7,13,14]. Ki-67 is a
proliferation-associated antigen that plays a key role in
cell division and tumor cell proliferation. A high Ki-67
index indicates active cell proliferation, potentially sig-
naling the risk of malignancy [8,9]. However, without
earlier recognition, these findings often appear late in
the clinical course of the disease, when aggressive ther-
apeutic interventions are already necessary. A multidis-
ciplinary treatment approach, including surgical exci-
sion and postoperative gamma knife therapy, has prov-
en effective in managing such cases [13]. Additionally,
monitoring markers such as chromogranin A (CgA) and
neuron-specific enolase (NSE) is essential for evaluating
treatment response and detecting recurrence [10,13,14].
This case emphasizes the need for continuous ed-
ucation of general practitioners regarding the impor-
tance of recognizing early symptoms of malignant
middle ear diseases. Implementing diagnostic algo-
rithms and close collaboration with specialists can im-
prove the quality of care and significantly enhance the
prognosis for patients with similar conditions.

CONCLUSION

Although rare, middle ear neuroendocrine tumors can
pose significant diagnostic and therapeutic challeng-
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PERIFERNA PARALIZA FACIJALNOG NERVA KAO MANIFESTACIJA NEUROENDOKRINOG TUMORA SREDNJEG UVA — PRIKAZ SLUCAJA

Miljkovi¢ A. i sar.

PERIPHERAL PARALYSIS OF THE FACIAL NERVE AS A MANIFESTATION OF NEUROENDOCRINE TUMOR OF THE MIDDLE EAR — CASE REPORT

ra opSte medicine kao prvog koji se srece sa pacijen-
tom i multidisciplinarni pristup koji ukljucuje klinicku
evaluaciju, radioloSke metode i patohistolosku analizu
klju¢an je za postavljanje dijagnoze i odredivanje op-
timalnog tretmana. lako tumori sa niskim proliferativ-
nim potencijalom imaju povoljniju prognozu, praéenje
zbog mogucdih recidiva i metastaza ostaje od kriticne
vaznosti.
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Da bi se rad razmatrao za publikovanje neophodno je da bude pripremljen
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Casopisa.

Radovi se 3alju elektronski. Adresa za prijavijivanje rada za Casopis je
https://aseestant.ceon.rs/index.php/smclk. Casopis koristi otvoren sistem
pristupa koji omogucava automatsko proveravanje plagijarizma i autoplagijariz-
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OPSTA UPUTSTVA
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fontom Times New Roman i velicinom slova 12 tacaka (12 pt). Sve Cetiri margine
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IL-6, 02, B12, (D8 itd.). Ukoliko se nesto uobicajeno pise kurzivom (italic) tako se
i navodi (npr. nazivi gena). Neophodno je koristiti medunarodni sistem mernih
jedinica (S1), uz izuzetak temperature (°C) i krvnog pritiska (mmHg). Ukoliko je
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Za izradu grafickih priloga koristite standardne graficke programe za vin-
dovs (Windows), najbolje iz programskih paketa mikrosoft ofisa (Excel, Word
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PRIPREMA RADA

Delovi rada su: naslovna strana, sazetak sa kljucnim recima, tekst rada, zahval-
nost (po Zelji), literatura i prilozi.

NASLOVNA STRANA (prva strana) sadrZi naslov rada bez skracenica,
predlog kratkog naslova rada, puna imena i prezimena autora (bez titula) indek-
sirana brojevima, zvanican naziv ustanova u kojima autori rade, mesto i drzavu
(redosledom koji odgovara indeksiranim brojevima autora). Na dnu stranice na-
vesti ime i prezime, adresu za kontakt, broj telefona, faksa i imejl adresu autora
zaduZenog za korespondenciju. Naslovna strana treba da bude na spskom i en-
gleskom jeziku (druga strana).

SAZETAK treba da ima do 250 redi, ukljuujuéi skracenice (treca strana). Za
originalne radove, prethodno i kratko saop3tenje, meta-analize i pregledne rado-
ve, sazetak treba da ima sledecu strukturu: Uvod, Cilj, Metode, Rezultati, Zakljucak.
Svaki od navedenih segmenata treba da bude napisan kao poseban pasus. Za prika-
ze slucajeva saZetak treba da ima sledece delove: Uvod, Prikaz bolesnika, Zakljucak.
Svaki deo, takode, pisati kao poseban pasus. Za ostale vrste radova sazetak nema
posebnu strukturu. Ispod SaZetka navesti od tri do 3est kljucnih reciili izraza. Ne tre-
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The Serbian Journal of the Medical Chamber publishes previously unpub-
lished, original professional and scientific papers, reviews, short communications,
editorials, letters to the editor, meta-analyses, case reports, current topics, book
reviews, papers on the history of medicine and more, from all fields of medicine,
pharmacy and dentistry, therefore contributing to the promotion and develop-
ment of the profession and science. The journal is published in print and electronic
form four times per year.

Inorder for a paper to be considered for publication, it is necessary to prepare
it according to the Journal’s guidelines, otherwise the editor may reject it without
further explanation. The publication of papers is not paid. When accepting a paper
for publication, all authors transfer their copyrights to the Journal publisher.

Papers are submitted electronically. The web address for submitting papers is
https://aseestant.ceon.rs/index.php/smclk. The Journal uses an open access sys-
tem that allows automatic checking for plagiarism and autoplagiarism. Appropriate
certificates should be provided with the paper (see at the end of these instructions).

GENERAL INSTRUCTIONS

The paper should be submitted as a Microsoft Word document (.docx, .doc), using
the Times New Roman font, size 12 pt. All four margins should be set to 25 mm and
the page size to A4. The line spacing should be 1.5, with left alignment and 10 mm
indentation of each paragraph. There should be no end-of-line hyphenation. The
alignment tools should be used for aligning the text, not tabs or multiple spaces.
Only the page-break should be used for a new page in the document. A single space
should follow each punctuation mark. If special characters (symbols) are used in
the text, use the font from the Symbol package. Use only generic names for drugs.
Devices (equipment) should be identified using factory names, and the name and
location of the manufacturer should be indicated in parentheses. If the text uses
labels that are a combination of letters and numbers, it is necessary to appropri-
ately write the number that appears in superscript or subscript (e.g. *Tc, IL-6, 0,,
B12, (D8, etc.). If something is typically written in italic, it should be written so
(e.g. gene names). International System of Units (SI) units should be used, with the
exception of temperature (°C) and blood pressure (mmHg). If the paper is part of a
master’s thesis or doctoral dissertation, or was created within a scientific project,
this should be specifically indicated in the Notes section, at the end of the text.

Graphics attachments should be created using standard graphics software
for MS Windows, preferably from the MS Office suite (MS Excel, MS Word Graph).
Use of colors should be avoided, especially gradients and shading.

PREPARING THE PAPER

The sections of the paper are: the cover page, the abstract and keywords, the text
of the paper, acknowledgements (optional), literature, and attachments.

COVER PAGE (first page) should include the title of the paper, without ac-
ronyms, a suggested short title of the paper, the full names of the authors (with-
out titles) indexed using numbers, the official name of the institutions where
the authors work, place and country (in the order corresponding to the indexed
numbers of the authors). At the bottom of the page, provide the name, contact
address, phone number, fax number and email address of the corresponding au-
thor. The cover page should be in Serbian and English language (second page).

ABSTRACT should be up to 250 words, including acronyms (third page).
For original papers, preliminary and short communications, meta-analyses and
review papers, the abstract should have the following structure: Introduction,
Aim, Methods, Results, Conclusion. Each of these segments should be written as
a separate paragraph. For case report, the summary should have the following
sections: Introduction, Case Report, Conclusion; each part should be written as a
separate paragraph. For other types of papers, the abstract does not have a special
structure. List three to six key words or phrases below the abstract. Words from the
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ba da se ponavljaju reciiz naslova, a kljucne reci treba da budu relevantne i opisne. U
izboru kljucnih reci koristiti Medical Subject Headings — MeSH (http://www. nlm.nih.
gov/mesh). Sazetak treba da bude napisan na srpskom i engleskom jeziku.

Na ¢etvrtoj strani treba da se nalazi prevod teksta koji je na trecoj strani
(sazetak). Ova strana mora da ima identicnu strukturu trecoj strani.
0d pete strane broji se broj strana predviden za odgovarajucu strukturu rada.

STRUKTURA RADA. Svi podnaslovi se piSu velikim masnim slovima
(bold). Originalni rad, meta-analiza, prethodno i kratko saop3tenje obavezno
treba da imaju sledece podnaslove: Uvod (Cilj rada navesti kao poslednji pasus
Uvoda), Metode rada, Rezultati, Diskusija (koncizna, jasna, predstavlja tuma-
Cenje i poredenje rezultata studije sa relevantnim studijama koje su objavljene
u domacoj i medunarodnoj literaturi), Zakljucak (mora proistei iskljucivo iz
rezultata istraZivanja rada, Spisak skracenica (ukoliko su koris¢ene u tekstu),
Zahvalnica, Literatura (navodi se arapskim brojevima redosledom kojim je u
tekstu navedena u uglastim zagradama, vidi dalje). Struktura rada kod pregle-
da literature sastoji se od Uvoda, Veceg broja podnaslova, Zakljucka, Literature.
Autori preglednog rada treba da navedu bar tri rada (kao autori ili koautori)
publikovanih u ¢asopisima s recenzijom. Struktura rada kod prikaza jednog ili
vise slucajeva Cine: Uvod (Cilj rada navesti kao poslednji pasus Uvoda), Prikaz
bolesnika, Diskusija, Literatura. Ne treba koristiti imena bolesnika, inicijale,
niti brojeve istorija bolesti, naroito u ilustracijama. Prikazi slu¢ajeva ne smeju
imati vide od pet autora.

STATISTICKE METODE, PRIKAZ | INTERPRETACIJA REZULTATA

Ukoliko je moguce, sve numericke vrednosti zaokruZiti na jedno decimalno me-
sto. Ne duplirati prikaz rezultata u tabelama i grafikonima. Za prikaz rezultata u
tabelama i tekstu preporuka je da se: numericki podaci sa normalnom raspode-
lom i bez ekstremnih vrednosti prikazuju kao aritmeticka sredina = standardna
devijacija; numericki podaci cija raspodela odstupa od normalnosti ili kada po-
stoje ekstremne vrednosti, i ordinalni podaci prikazuju kao medijana i opseg (mi-
nimalna — maksimalna vrednost); nominalni podaci i ordinalni podaci sa malim
brojem kategorija prikazuju kao n (%).

Prilikom opisa primenjenih statistickih metoda, prikaza i interpretacije re-
zultata u radu pridrzavati se SAMPL Guidelines (Lang TA, Altman DG. Basic statisti-
cal reporting for articles published in biomedical journals: the “Statistical Analyses
and Methods in the Published Literature” or the SAMPL Guidelines. Int J Nurs Stud
2015,52(1):5-9.). Primenjene statisticke metode treba opisati dovoljno detaljno da
ih ¢italac moZze ponoviti na svojim podacima. Navesti koriSceni statisticki test i
nivo znacajnosti. Saopstiti tatnu p-vrednost na 3 decimalna mesta.

PRILOGE (tabele, grafikone, slike itd.) postaviti na kraj rukopisa, a u sa-
mom tekstu jasno naznaciti mesto koje se odnosi na dati prilog. Krajnja pozicija
priloga bice odredena u toku pripreme rada za publikovanje.

SKRACENICE. Koristiti samo kada je neophodno, i to za veoma dugacke na-
zive hemijskih jedinjenja, odnosno nazive koji su kao skracenice ve¢ prepoznatljivi
(standardne skracenice, kao npr. DNK, sida, HIV). Za svaku skracenicu pun termin
treba navesti pri prvom navodenju u tekstu, sem ako nije standardna jedinica
mere. U naslovi se ne koriste skracenice. Izbegavati koris¢enje skracenica u sa-
Zetku, ali ako su neophodne, svaku skracenicu objasniti pri prvom navodenju u
tekstu.

DECIMALNI BROJEVI. U tekstu rada na engleskom jeziku, u tabelama, na
grafikonima i drugim prilozima decimalne brojeve pisati sa tackom (npr. 12.5 +
3.8), a u tekstu na srpskom jeziku sa zarezom (npr. 12,5 + 3,8). Kad god je to
moguce, broj zaokruZiti na jednu decimalu.

JEDINICE MERA. Duzinu, visinu, teZinu i zapreminu izraZavati u metrickim
jedinicama (metar — m, kilogram (gram) — kg (g), litar — 1) ili njihovim delovima.
Temperaturu izraZavati u stepenima Celzijusa (°C), koli¢inu supstance u molima

INSTRUCTIONS FOR AUTHORS

title should not be repeated, and the key words should be relevant and descriptive.
The Medical Subject Headings - MeSH thesaurus (http://www.nlm.nih.gov/mesh)
should be used for selecting the key word. The abstract should be submitted in
both Serbian and English language.

The fourth page should contain the translation of the text from the third
page (abstract). This page must have the identical structure as the third page.

The number of pages provided for the appropriate structure of the paper is
counted from the fifth page.

STRUCTURE OF THE PAPER. Capital bold letters should be used for all sub-
headings. Original papers, meta-analyses, preliminary and short communications
must have the following subheadings: Introduction (the objective of the paper
should be stated in the last paragraph of the Introduction), Methodologies, Results,
Discussion (concise and clear, it represents the interpretation and comparison of
study results with relevant studies published in domestic and international liter-
ature), Conclusion (it must derived solely from the results of the research), List of
acronyms (if used in the text), Acknowledgment, and Literature (listed using Arabic
numerals, in the order in which they appear in the text, in square brackets, see
below). The structure of literature review papers should be: Introduction, a number
of subheadings, Conclusion, and Literature. The authors of the reviews should list
at least three papers (as authors or co-authors) published in peer-reviewed jour-
nals. The structure of the paper presenting one or more cases should consists of:
Introduction (the objective of the paper should be given as the last paragraph of
the Introduction), Case Report, Discussion, and Literature. Patient names, initials,
and medical history numbers should not be used, especially in illustrations. Case
reviews should not have more than five authors.

STATISTICAL METHODS, PRESENTATION AND INTERPRETATION OF RESULTS

If possible, all numbers should be rounded to one decimal place. The display of
results in tables and graphs should not be repeated. When presenting results in
tables and text, it is recommended that numerical data with normal distribution
and without extreme values be presented as arithmetic mean + standard devia-
tion; that numerical data whose distribution deviates from normal distribution or
when there are extreme values, and ordinal data, be presented as the median and
range (minimum—maximum value); that nominal data and ordinal data with a
small number of categories be displayed as n (%).

When describing the applied statistical methods, presentation and interpre-
tation of results in the paper, follow the SAMPL Guidelines (Lang TA, Altman DG.
Basic statistical reporting for articles published in biomedical journals: The “Sta-
tistical Analyses and Methods in the Published Literature” or the SAMPL Guide-
lines. Int J Nurs Stud 2015; 52(1):5-9.). The applied statistical methods should be
described in sufficient detail so that the reader may repeat them using own data.
Indicate the statistical test used and the level of significance. Report the correct
p-value to the third decimal place.

ATTACHMENTS (tables, graphs, pictures, etc.) should be placed at the end
of the manuscript, while clearly indicating in the text the place that refers to the
given attachment. The final position of the attachment will be defined during the
preparation of the paper for publication.

ACRONYMS should be used only when necessary, i.e. for very long names
of chemical compounds and names that are already commonly used as acronyms
(standard acronyms, such as DNA, AIDS, HIV). For each acronym, the full term
should be given at the first appearance in the text, unless it is a standard unit of
measure. Acronym should not be used in the title. Avoid using acronyms in the
abstract, but if necessary, explain each acronym at the first appearance in the text.

DECIMAL NUMBERS. In the English text of the paper, in tables, graphs and
other appendices decimal numbers are written with a point (e.g. 12.5 + 3.8), and
in the text in Serbian with a comma (e.g. 12.5 = 3.8). Whenever possible, round
the number to one decimal place.
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(mol), a pritisak krvi u milimetrima Zivinog stuba (mm Hg). Sve rezultate hema-
toloskih, klinickih i biohemijskih merenja navoditi u metrickom sistemu prema
Medunarodnom sistemu jedinica (SI).

PRILOZI su tabele, slike (fotografije, crtezi, sheme, grafikoni), do Sest po
radu. Svaki prilog se dostavlja kao poseban dokument, obelezen na isti nacin kao
u tekstu. Ako su tabele, grafikoni, sheme ili slike ve¢ objavljene, navesti originalni
izvor i priloZiti pisano odobrenje autora za njihovo koriScenje

TABELE. Svaka tabela treba da bude sama po sebi lako razumljiva. Naslov
treba otkucati iznad tabele, a objaSnjenja ispod nje. Tabele se oznacavaju arap-
skim brojevima prema redosledu navodenja u tekstu. Tabele crtati iskljucivo u
programu Word, kroz meni Table— Insert—Table, uz definisanje tacnog broja kolo-
na i redova koji Ce ciniti mrezu tabele. Desnim klikom na miSu — pomocu opcija
Merge Cells i Split Cells — spajati, odnosno deliti celije. Kucati fontom Times New
Roman, veli¢inom slova 12 pt, s jednostrukim proredom i bez uvlaenja teksta.
KoriScene skracenice u tabeli treba objasniti u legendi ispod tabele. Ukoliko je
rukopis na srpskom jeziku, priloZiti nazive tabela i legendu na oba jezika. Takode,
u jednu tabelu, u okviru iste Celije, uneti i tekst na srpskom i tekst na engleskom
jeziku (nikako ne praviti dve tabele na dva jezika!).

SLIKE. Slike su svi oblici grafickih priloga. Objavljuju se fotografije, crteZi,
sheme i grafikoni. Slike se oznacavaju arapskim brojevima prema redosledu na-
vodenja u tekstu. Primaju se iskljucivo digitalne fotografije (crno-bele ili u boji)
rezolucije najmanje 300 dpi i formata zapisa tiff ili jpg (male, mutne i slike lo3eg
kvaliteta nece se prihvatati za Stampanje!). Ukoliko autori nemaju ili nisu u mo-
gudnosti da dostave digitalne fotografije, onda originalne slike treba skenirati u
rezoluciji 300 dpi i u originalnoj velicini. Ukoliko je rad neophodno ilustrovati sa
viSe slika, u radu ce ih biti objavljeno nekoliko, a ostale ce biti u e-verziji ¢lanka
kao PowerPoint prezentacija (svaka slika mora biti numerisana i imati legendu). U
legendi slika treba napisati koriS¢eno uvelicanje okulara i objektiva mikroskopa.
Svaka fotografija treba da ima vidljivu skalu. Potrebno je priloZiti nazive slika i
legendu na srpskom i engleskom jeziku.

GRAFIKONL. Grafikoni treba da budu uradeni i dostavljeni u programu Excel,
da bi se videle pratece vrednosti rasporedene po Celijama. Iste grafikone preko-
pirati i u Word-ov dokument. Grafikoni se oznacavaju arapskim brojevima prema
redosledu navodenja u tekstu. Svi podaci na grafikonu kucaju se u fontu Times New
Roman. Koris¢ene skracenice na grafikonu treba objasniti u legendi ispod grafiko-
na. PriloZite nazive grafikona i legendu na srpskom i engleskom jeziku.

SHEME | CRTEZI. CrteZi i sheme se dostavljaju u jpg ili tiff formatu. Svi po-
daci na shemi kucaju se u fontu Times New Roman, velicina slova 10 pt. Koris¢ene
skracenice na shemi treba objasniti u legendi ispod sheme. Ukoliko je rukopis na
srpskom jeziku, priloZiti nazive shema i legendu na oba jezika.

ZAHVALNICA. Navesti sve saradnike koji su doprineli stvaranju rada a ne
ispunjavaju kriterijume za autorstvo, kao $to su osobe koje obezbeduju tehnicku
pomo¢, pomoc u pisanju rada ili rukovode odeljenjem koje obezbeduje opstu po-
drsku. Finansijska i materijalna pomoc, u obliku sponzorstva, stipendija, poklona,
opreme, lekova i drugo, treba takode da budu navedene.

LITERATURA. Spisak referenci je odgovornost autora, a citirani ¢lanci treba
da budu lako pristupacni ¢itaocima asopisa. Reference numerisati rednim arap-
skim brojevima prema redosledu navodenja u tekstu. Broj referenci ne bi trebalo
da bude vedi od 30, osim u pregledu literature, u kojem je dozvoljeno da ih bude
do 50, a u meta-analizi do 100.

Broj citiranih originalnih radova mora biti najmanje 80% od ukupnog broja
referenci, odnosno broj citiranih knjiga, poglavlja u knjigama i preglednih ¢la-
naka manji od 20%. Nije dozvoljeno citiranje apstrakata. Ukoliko je bitno ko-
mentarisati rezultate koji su publikovani samo u vidu apstrakta, neophodno je
to navesti u samom tekstu rada. Reference ¢lanaka koji su prihvaceni za Stampu,

UNITS OF MEASURE. Express length, weight and volume in metric units
(meter—m, kilogram (gram) —kg (g), liter — ) or their parts. Express temperature
in degrees Celsius (°C), amount of substance in moles (mol), and blood pressure
in millimeters of mercury (mmHg). All results of hematological, clinical and bio-
chemical measurements should be reported using the metric system, according to
the International System of Units (SI).

ATTACHMENTS are tables, pictures (photographs, drawings, diagrams,
graphs), up to six per paper. Each attachment is submitted as a separate docu-
ment, labeled the same way as it appears in the text. If tables, graphs, charts or
figures have already been published, the original source should be indicated, and
written consent for their use attached.

TABLES. Tables should be easily comprehensible. The caption should be typed
above the table, with an explanation below it. Tables are labeled with Arabic numer-
als, according to the order of appearance in the text. Tables should be drawn only in
MS Word, using the Insert Table function, defining the exact number of columns and
rows that will form the table grid. Use Merge Cells and Split Cells options to merge or
split cells. Use Times New Roman font, size 12 pt, with single spacing and no inden-
tation. The acronyms used in the table should be explained in the legend below the
table. If the manuscript is in Serbian, attach the names of the tables and the legend
in both languages. Also, enter the Serbian text and English text in the same table,
within a single cell (never make two tables in two languages).

IMAGES. All forms of graphic attachments are images. Photographs, drawings,
diagrams and graphs can be published. Images are labeled using Arabic numerals,
according to the order of appearance in the text. Only digital photos (black-and-
white or color) of at least 300 dpi resolution, in TIFF or JPG format are accepted (small,
blurry and poor-quality images will not be accepted for print). If the authors do not
have or are not able to submit digital photos, then the original images should be
scanned at a resolution of 300 dpi and in original size. If the paper requires multiple
images for illustration, several will be published in the paper, and the rest will be
included in the e-version of the article, as a MS PowerPoint presentation (each image
must be numbered and include a legend). The used microscope magnification should
be noted in the image legend. Each photo should include the scale. The image names
and the legend should be provided in both Serbian and English language.

GRAPHS. Graphs should be provided and submitted in MS Excel, in order
to show the accompanying values arranged by cell. The same graphs should be
copied into a MS Word document. Graphs are labeled with Arabic numerals, ac-
cording to the order of appearance in the text. All data in the graphs should be
displayed using the Times New Roman font. Acronyms used on the graph should
be explained in the legend below the graph. Include the names of the graphs and
the legend in both Serbian and English language.

DIAGRAMS AND DRAWINGS. Diagrams and drawings can be submitted in
JPG or TIFF format. All data in the diagram should be displayed using the Times
New Roman font, size 10 pt. The acronyms used in the diagram should be ex-
plained in the legend below the diagram. If the manuscript is submitted in Serbi-
an, the names of the diagrams and the legends should be provided in both Serbian
and English language.
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LITERATURE. The list of references is the responsibility of the author, and
the cited articles should be easily accessible to the readers of the Journal. Ref-
erences should be numbered using Arabic numerals, according to the order of
appearance in the text. The number of references should not exceed 30, except in
the case of literature reviews, in which case it may be up to 50, and up to 100 in
the case of meta-analyses.
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ali jos nisu objavljeni, treba oznaciti sa in press i priloZiti dokaz o prihvatanju
rada za objavljivanje.

Podaci o koriS¢enoj literaturi u tekstu oznacavaju se arapskim brojevima u
uglastim zagradama — npr. [1,2], i to redosledom kojim se pojavljuju u tekstu.
Reference se citiraju prema Vankuverskom stilu (uniformisanim zahtevima
za rukopise koji se predaju biomedicinskim ¢asopisima), koji je uspostavio
Medunarodni komitet urednika medicinskih casopisa (http.//www.icmje.org),
Ciji format koriste U.S. National Library of Medicine i baze naucnih publikaci-
ja. Primeri navodenja publikacija (¢lanaka, knjiga i drugih monografija, elek-
tronskog, neobjavljenog i drugog objavljenog materijala) mogu se pronaci na
internet-stranici  http://www.nlm.nih.gov/bsd/uniform_  requirements.html.
Prilikom navodenja literature veoma je vazno pridrZavati se pomenutog stan-
darda, jer je to jedan od najbitnijih faktora za indeksiranje prilikom klasifikacije
naucnih casopisa. Podaci sa interneta citiraju se uz navodenje datuma pristupa
tim podacima.

PREDVIDEN BROJ STRANICA ZA RAD SA SVIM PRILOZIMA

1. Uvodnici — do 5 strana: miljenja ili diskusiju o posebno znacajnoj temi za
Casopis, kao i 0 podacima koji su Stampani u ovom ili nekom drugom ¢asopisu.
Obicno ih pide jedan autor po pozivu.

2. Originalni clanci — do 12 strana. Predstavljaju rezultate istraZivanja autora
rada i njihovo tumacenje. IstraZivanje treba da bude obradeno i izloZeno na
nacin da se mozZe ponoviti, a analiza rezultata i zakljuci jasni da bi se mogli
proveriti.

3. Pregledni clanci — do 10 strana. Predstavljaju sistematsko, sveobuhvatno i
kriticko izlaganje problema na osnovu analiziranih i diskutovanih podataka iz
literature, a koji oslikavaju postojecu situaciju u odredenom podruju istraZi-
vanja. Literatura koja se koristi u radu mora da sadrZi najmanje 3 rada autora
¢lanka iz uze naucne oblasti koja je opisana u radu.

4. Prethodna ili kratka saopstenja — do 4 strane. SadrZe izuzetno vazne na-
ucne rezultate koje bi trebalo objaviti u Sto kracem vremenu. Ne moraju da
sadrZe detaljan opis metodologije rada i rezultata, ali moraju da imaju sva
poglavlja kao originalni ¢lanci u sazetoj formi.

5. Strucni ¢lanci — do 10 strana. Odnose se na proveru ili prikaz prethodnog
istraZivanja i predstavljaju koristan izvor za Sirenje znanja i prilagodavanja ori-
ginalnog istrazivanja potrebama postojece nauke i prakse.

6. Prikazi slucajeva — do 6 strana. Opisuju retke slucajeve iz prakse. Slicni su
struénim ¢lancima. U ovim radovima prikazuju se neuobicajeni oblici i tokovi
oboljenja, neocekivane reakcije na primenjenu terapiju, primene novih dija-
gnostickih procedura ili retke i nove bolesti.

7. Clandi iz istorije medicine — do 10 strana. Ovi ¢landi opisuju dogadaje iz
proslosti sa ciliem da omoguce ocuvanje medicinske i zdravstvene kulture.
Imaju karakter strunih ¢lanaka.

8. Ostali clanci — prikazi knjiga, izvodi iz strane literature, izvestaji sa kongresa
i strucnih sastanaka, saopstenja o radu pojedinih zdravstvenih organizacija,
podruznica i sekcija, saopstenja UredniStva, pisma Urednistvu, novosti u me-
dicini, pitanja i odgovori, strucne i naucne vestii ¢lanci napisani u znak secanja
(In memoriam).

INSTRUCTIONS FOR AUTHORS

Original papers must account for at least 80% of the total number of ref-
erences, i.e. the number of cited books, book chapters, and reviews must be less
than 20%. Citing abstracts is not permitted. If it is important to comment on re-
sults that have been published only in the form of an abstract, it is necessary to
cite this in the text of the paper. References to articles that have been accepted for
publication but have not yet been published should be marked “in press”and proof
of acceptance of the paper for publication should be attached.

Information about the literature used in the paper is indicated in the text
by Arabic numerals in square brackets, e.g. [1,2], in the order in which they ap-
pear in the text. References are cited according to the Vancouver style (Uniform
Requirements for Manuscripts Submitted to Biomedical Journals), established by
the International Committee of Medical Journal Editors (http.//www.icmje.org),
whose format is used by the U.S. National Library of Medicine and scientific publi-
cation databases. Examples of citations of publications (articles, books and other
monographs, electronic, unpublished and other published material) are available
at http://www.nlm.nih.gov/bsd/uniform_ requirements.html. When citing litera-
ture, it is very important to abide by the mentioned standard, because it is one of
the most important indexing factors when classifying scientific journals. Online
data is cited with the date of access to that data.

NUMBER OF PAGES FOR THE PAPER (WITH ALL ATTACHMENTS)

1. Editorials (up to 5 pages) present opinions or discussions on a particularly
relevant topic for the Journal, as well as on data published in this or other
journals. They are usually written by one author, by invitation.

2. Original articles (up to 12 pages) present the results of the research of the
authors of the paper and their interpretation. The research should be processed
and presented in a way that can be repeated, and the analysis of results and
conclusions should be clear so that they can be verified.

3. Reviews (up to 10 pages) represent the systematic, comprehensive and critical
presentation of a problem on the basis of analyzed and discussed data from
literature, which reflect the state of the science in a particular area of research.
The literature used in the paper must contain at least 3 papers by the author of
the article from the specific scientific field addressed in the paper.

4. Preliminary and short communications (up to 4 pages) contain extremely
important scientific results that should be published as soon as possible. They do
not have to contain a detailed description of the methodology and results, but
they must contain all the same sections as original articles, in a concise form.

5. Professional articles (up to 10 pages) refer to the verification or presentation of
previous research; they represent a useful means of disseminating knowledge and
adapting original research to the needs of existing science and practice.

6. Case report (up to 6 pages) describe rare cases from practice and are similar
to professional articles. These papers present unusual forms and courses of
disease, unexpected reactions to the applied therapy, application of new
diagnostic procedures, or rare and new diseases.

7. History of medicine articles (up to 10 pages) describe developments from
the past, with the aim of preserving medical and health culture. They have the
same form as professional articles.

8. Other articles — book reviews, excerpts from foreign literature, reports from
congresses and professional conferences, statements on the operation of
health organizations, branches and sections, editorial statements, letters to
the editorial board, medical news, questions and answers, professional and
scientific news and articles written in commemoration (in memoriam).
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INSTRUCTIONS FOR AUTHORS

U POSTUPKU PRIJAVE

U postupku prijave neophodno je da se naglasi kojoj kategoriji rad pripada:

uvodnik, strucni rad, originalni rad, prethodna ili kratka saopstenja, pregledni

¢lanak, prikaz sluaja, prikaz serije slucajeva, ¢lanak iz istorije medicine i drugo.
Uz rad neophodno je da se posalje:

1) saglasnost svih autora, da rad nije delimicno ili u celini objavljen, poslat ili pri-
hvacen za Stampu u drugom Casopisu,

2) potpisana izjava svih autora da su rukopis procitali i odobrili za objavljivanje u
Casopisu sa navodenjem njihovog doprinosa u realizaciji istraZivanja i pisanja
rada,

3) izjava o nepostojanju sukoba interesa.

Autori su duzni da se pridrZavaju etickih standarda koji se odnose na naucnoistra-
Zivacki rad. (The Declaration of Helsinki, The Basel Declaration, Good Laboratory
Practice, Good Clinical Practice, ICMJE guidelines).

INTHE SUBMISSION PROCEDURE

in the submission procedure it is necessary to point out which category the paper

belongs to: editorial, professional paper, original paper, preliminary or short com-

munications, review article, case review, case series review, paper on the history
of medicine, or other.
Together with the paper, it is necessary to include:

1) singed statements of all the authors that the work has not been partially or
entirely published, sent or accepted for publication in another journal;

2) signed statements of all authors that they have read the manuscript and
approved it for publication in the Journal, stating their contribution to the study
or the writing of the paper,

3) a declaration on absence of conflict of interest.

It is the responsibility of each author to ensure that manuscripts submitted to
Srpski medicinski casopis Lekarske komore are written in accordance with ethical
standards (The Declaration of Helsinki, The Basel Declaration, Good Laboratory
Practice, Good Clinical Practice, ICMJE guidelines).
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