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»Da biste postali dobri u bilo ¢emu, morate da znate kako da primenite osnovne principe. Da biste postali
sjajni u tome, morate da znate kada da prekrsite te principe.”
Gari Kasparov, jedan od najboljih sahista svih vremena

Postovane koleginice i kolege,

Jos malo pa ce se navrsiti dve godine od kada sam imao ¢ast da napisem editorijal za broj,Srpskog
medicinskog ¢asopisa Lekarske komore” koji je objavljen na samom kraju 2023. godine.

Pocetak je obecavao, puno truda je ulozeno, i rezultat nije izostao - stigli smo, evo, i do 21. broja.
Rekao bih da je to impresivno, u uslovima kada se za Casopis malo ili nimalo znalo, kada motiva nije
bilo previse, i kada uspeh nije bio zagarantovan. Urednistvo, Ciji sam ponosni ¢lan, dodelilo mi je ovu
ulogu, na kojoj sam zahvalan. Nadam se da moj skromni doprinos radu i razvoju,Srpskog medicinskog
tasopisa Lekarske komore” ipak znadi. | dalje duboko verujem da kroz Casopis, svi mi pojedina¢no, do-
prinosimo daljem razvoju struke i nauke kod nas. Svako na svoj nacin - malo nauke, malo analize, malo
prikaza, malo stru¢nih re3enja. Sve to zajedno i &ini Casopis zanimljivim, i verujem da ¢e sve vise i vise
Citalaca to i uvideti.

Dozvolite da vam predstavim dvadeset prvi broj Casopisa, nastao zajedni¢kim naporima Urednistva,
saradnika, autora i recenzenata.

Ovaj broj otvara rad po pozivu, koleginica Goldner Vukov (Counties Manukau -Te Whatu Ora, Okland,
Novi Zeland) i Mijalkovi¢,,Promovisanje rezilijentnosti i blagostanja kod pojedinca, porodice i zajednice
tokom psihosocijalne krize*. Rad istrazuje dinamiku psihosocijalne krize i nacine promovisanja rezilijen-
tnosti i blagostanja na nivou pojedinca, porodice i zajednice. Pregled literature koja tretira traumu kao
izazivaca psihosocijalne krize, analizira ovo stanje nestabilnosti i opasnosti. Autorke zakljlucuju da se
trauma mora obraditi na odgovarajudi nacin, u suprotnom ona traje duze i moze da dovede do transge-
neracijske i medugeneracijske traume i omesti li¢ni, porodicni i drustveni rast i razvoj.

Sledi originalni rad kolege Nedovic¢a i saradnika koji ispituje mogucnosti koris¢enja senzora iner-
cijalne merne jedinice za procenu sposobnosti odrzavanja ravnoteze kod starijih osoba. Cak trideset
Cetiri zdrava ispitanika starija od 65 godina su bili u¢esnici ovog istraZivanja. RavnoteZa je procenjivana
koris¢enjem senzora tokom stajanja u trajanju od trideset sekundi, a ucesnici stariji od 75 godina su
pokazali povecane oscilacije tela u odnosu na mladu grupu, pa se moze re¢i da ovako bazirana proce-
na ravnoteze pokazuje osetljivost u otkrivanju suptilnih promena povezanih sa staroscu, sa prakti¢nim
prednostima u bolni¢kim i drugim ustanovama.
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EDITORIAL

“To become good at anything, you have to know how to apply basic principles. To become great at it, you
have to know when to violate those principles.”
Garry Kasparov, one of the greatest chess players of all time

Dear colleagues,

It will soon be two years since | had the honor of writing the editorial for the issue of the Serbian
Journal of the Medical Chamber, published at the very end of 2023.

The inception was promising, great effort was invested, results were not lacking, and we have arrived
at issue number 21. | feel this is impressive, considering the conditions wherein the Journal was little
known, when there was little motivation, and success was far from guaranteed.

The Editorial Office, of which | am a proud member, entrusted me with this role, for which | am
grateful. | can only hope that my modest contribution to the operation and development of the Serbian
Journal of the Medical Chamber is meaningful. It is my profound belief that through this Journal, each of
us individually contributes to the further development of medical science and the medical profession -
each in our own way, with our share of scientific insight, analysis, reporting, and expertise. All of this to-
gether makes the Journal interesting, and | believe more and more readers will come to recognize that.

Allow me to present the twenty-first issue of the Journal, created through the joint effort of the Edi-
torial Office, our associates, authors, and reviewers.

This issue opens with an invited paper by our colleagues Goldner Vukov (Counties Manukau -Te
Whatu Ora, Auckland, New Zealand) and Mijalkovi¢ titled “Promoting resilience and wellbeing for indi-
viduals, families, and communities in psychosocial crises”. The paper explores the dynamics of psycho-
social crises and ways to promote resilience and well-being at the individual, family, and community
levels. A review of the literature dealing with trauma as a trigger for psychosocial crises analyzes this
state of instability and danger. The authors conclude that trauma must be appropriately addressed;
otherwise, it can persist longer and lead to transgenerational and intergenerational trauma, hindering
personal, family, and societal growth and development.

Next is an original research paper by our colleagues Nedovi¢ et al., which examines the potential
use of inertial measurement unit (IMU) sensors to assess balance abilities in senior adults. A total of 34
healthy participants over the age of 65 took part in the study. Balance ability was assessed using the
sensors during a 30-second semi-tandem stance. Participants over the age of 75 years showed greater
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U ovom broju predstavljamo i Cetiri pregledna rada.

Kolege Miljkovic i Koprivica razmatraju javnozdravstvene aspekte zloupotrebe i neadekvatnog ko-
ris¢enja antibiotika. U pregled literature ukljuceni su radovi objavljeni u periodu od 2010. do 2024. go-
dine, sa fokusom na analizu nepravilne upotrebe antibiotika. Rezultati pokazuju da su najces¢i uzroci
neadekvatne terapije samoinicijativno uzimanje lekova, propisivanje antibiotika bez mikrobioloske po-
tvrde i loSa komunikacija izmedu lekara i pacijenta, te preporucuju integrisani pristup kao kljucan za
ocuvanije efikasnosti postojecih lekova i smanjenje javhozdravstvenog opterecenja.

U svom radu, Biljana Vukcevi¢ Lackovic¢ analizira prvih pet godina izlazenja,Srpskog medicinskog ¢a-
sopisa Lekarske komore” Rad predstavlja sazeti osvrt i konciznu analizu razlic¢itih vrsta radova i tema po-
krivenih u dosadasnjim brojevima Casopisa, dajuci uvid u ono 3to Casopis pruza i ¢itaocima i autorima.

Autori Petrovic¢ i Stevanovi¢ u svom radu opisuju duktalni karcinom in situ (DCIS) i pregled aktuelnih
multidisciplinarnih pristupa dijagnostici i le¢enju DCIS-a zasnovanih na najnovijim saznanjima iz nauc-
ne literature. No, mamografija i dalje ostaje primarna dijagnosti¢ka metoda.

Inostrani autor Mateus Guziak predstavlja 30 godina specijalizacije iz porodi¢ne medicine u Poljskoj
u studiji slu¢aja institucionalizacije, prakse i percepcije pacijenata u okviru primarne zdravstvene zastite.
Rad pocinje opisom procesa uvodenja specijalizacije iz porodi¢ne medicine u Poljskoj, $to je u¢injeno u
okviru Sirih reformi zdravstvenog sistema, usmerenih na restrukturiranje primarne zdravstvene zastite.
Rezultati govore da je specijalizacija iz porodi¢ne medicine stekla pun klinicki i akademski legitimitet u
Poljskoj. Data je preporuka o daljim reformama, uz unapredenje vestina komunikacije i promovisanje
porodicnih lekara.

Autori Jovanovi¢, Jovanovi¢, Milinkovi¢, Dunderovic i Jovanovi¢ daju prikaz slu¢aja koji odslikava
znacaj preventivne ultrazvucne dijagnostike u pravovremenoj detekciji retkih i agresivnih tireoidnih
karcinoma. Naglasava se znacaj precizne ultrazvu¢ne dijagnostike, presudne u ranoj detekciji, te prime-
ni adekvatnih hirurskih postupaka u zbrinjavanju ovako agresivnih formi bolesti. Prikazuje se pacijent-
kinja kod koje je rana detekcija i pravovremeni terapijski pristup u le¢enju mikromedularnog karcinoma
Stitaste zlezde promenila terapijski ishod i prognozu bolesti.

Poslednji rad u ovom broju, autora Vasovi¢, Rasic¢ i Mitrovi¢ —,Sklerohoroidalna kalcifikacija — diferen-
cijalno-dijagnosticka dilema: prikaz slucaja’, prikazuje slucaj pacijenta upucenog na evaluaciju subreti-
nalne lezije lokalizovane na periferiji o¢nog dna. Autori zaklju¢uju da se sklerohoroidalne kalcifikacije
mogu klinicki i ultrazvu¢no imitirati ozbiljnije intraokularne promene.

Na kraju, preostaje da ponovo pozovem kolege, klinicare, istraZivace, nastavnike, da nam se pridruze
u doprinosu Casopisu, da ga uvrste u svoja razmisljanja, kako bismo ga zajedno obogatili i ucinili po-
trebnim u nasem daljem profesionalnom radu.

Srdacno,
Dr Sasa Radovanovié, naucni savetnik,
Institut za medicinska istrazivanja Univerziteta u Beogradu,
Institut od nacionalnog znacaja za Republiku Srbiju
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body sway compared to the younger group. Thus, this sensor-based balance assessment demonstrates
sensitivity in detecting subtle age-related changes, offering practical benefits in clinical and community
settings.

This issue also includes four review papers.

Our colleagues Miljkovi¢ and Koprivica examine the public health aspects of antibiotic misuse and
inappropriate use. This literature review includes papers published between 2010 and 2024, focusing
on the analysis of improper antibiotic use. The results show that the most common causes of inade-
quate treatment are self-medication, prescribing antibiotics without microbiological confirmation, and
poor communication between doctors and patients. An integrated approach is recommended as key to
preserving the effectiveness of existing drugs and reducing the public health burden.

In her article, Biljana Vukcevic¢ Lackovi¢ analyzes the first five years of publication of the Serbian Jour-
nal of the Medical Chamber. The article provides a concise overview and analysis of the types of papers
and topics covered in previous issues, offering insight into what the Journal brings to both readers and
authors.

Authors Petrovi¢ and Stevanovic¢ describe ductal carcinoma in situ (DCIS) and review current multi-
disciplinary approaches to the diagnosis and treatment of DCIS based on the latest scientific findings.
Nevertheless, mammography remains the primary diagnostic method.

International author Mateusz Guziak reports on thirty years of the family medicine specialty in Po-
land, presenting a case study on the institutionalization, practice, and patient perception of family med-
icine within primary healthcare. The article begins with a description of the process of introducing the
family medicine specialty in Poland, which was part of broader healthcare system reforms aimed at
restructuring primary care. The results indicate that the family medicine specialty has gained full clinical
and academic recognition in Poland. Recommendations are given for further reforms, including im-
proved communication skills and visibility of family physicians.

Authors Jovanovi¢, Jovanovi¢, Milinkovi¢, Dunderovi¢, and Jovanovi¢ present a case report reflect-
ing the importance of preventive ultrasound diagnostics in the timely detection of rare and aggressive
thyroid cancers. The importance of precise ultrasound diagnostics is emphasized as crucial for early
detection and administration of appropriate surgical procedures in treating such aggressive forms of
disease. The case involves a female patient in whom early detection and timely treatment of micromed-
ullary thyroid carcinoma significantly changed the outcome and prognosis of the disease.

The final article in this issue, by authors Vasovi¢, Rasi¢, and Mitrovi¢, titled Sclerochoroidal calcifica-
tion mimicking choroidal osteoma: A case report, presents the case of a patient referred for evaluation of
a subretinal lesion located in the periphery of the ocular fundus. The authors conclude that sclerocho-
roidal calcifications can clinically and ultrasonographically mimic more serious intraocular conditions.

In conclusion, | once again invite all colleagues - clinicians, researchers, educators - to join us in con-
tributing to the Journal, to consider it in their work and reflections, so that together we can enrich the
Journal and make it an essential part of our continued professional efforts.

Sincerely,
Dr. Sasa Radovanovié, Senior Research Fellow

University of Belgrade, Institute for Medical Research
Institute of National Importance for the Republic of Serbia
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SAZETAK

Uvod: Procenjuje se da oko 70% ljudi doZivi bar jedan ozbiljan traumatski do-
gadaj tokom Zivota. Trauma obicno izaziva psihosocijalnu krizu, koja predstavlja
stanje nestabilnosti i opasnosti. Trauma i psihosocijalna kriza razmatraju se na
nivou pojedinca, porodice i zajednice. Promovisanje rezilijentnosti i blagostanja u
velikoj meri pomaze da se osoba ,povrati” nakon suocavanja sa nedacama.

Cilj: Ovaj rad istrazuje dinamiku psihosocijalne krize i nacine promovisanja rezili-
jentnosti i blagostanja na nivou pojedinca, porodice i zajednice.

Materijali i metode: Sproveden je pregled literature o psihosocijalnoj krizi,
njenim uzrocima i posledicama, kao i o rezilijentnosti i blagostanju kao klju¢nim
resursima za suocavanje sa ovim izazovima.

Rezultati: ,Faktori otpornosti” — kao Sto su optimizam, suocavanje sa sopstve-
nim strahom, jasno definisane moralne vrednosti, vera i duhovnost, socijalna po-
drska, kognitivna i emocionalna fleksibilnost, kao i osveSceni doZivljaj Zivotnog
smisla — imaju kljucnu ulogu u suocavanju sa psihosocijalnom krizom. Blagosta-
nje se dodatno moze unaprediti fokusiranjem na fizicko zdravlje, negovanjem
socijalnih kontakata i putem mentalne stimulacije.

Zakljucak: Psihosocijalna kriza se moZe posmatrati na viSe nivoa — razvojnom,
situacionom, egzistencijalnom, duhovnom i na nivou slucajnih dogadaja. Ukoli-
ko se trauma adekvatno ne obradi i kriza potraje, to moze dovesti i do interge-
neracijskih i transgeneracijskih trauma. Jacanje rezilijentnosti i unapredivanje
blagostanja na nivou pojedinca, porodice i drustva predstavlja klju¢nu strategiju
za suocavanje sa traumom i ublazavanje negativnih posledica kao $to su PTSP,
zloupotreba psihoaktivnih supstandi, suicidalanost, depresija i problemi fizickog
zdravlja. Unapredivanjem rezilijentnosti i blagostanja traumatska iskustva i psi-
hosocijalne krize se mogu transformisati u prilike za lini, porodicni i drustveni
rastirazvoj.
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ABSTRACT

Introduction: It is estimated that up to 70% of people experience at least one
serious traumatic event during their lives. Trauma usually causes a psychosocial
crisis, which is a state of instability and danger. Trauma and the psychosocial cri-
sis are addressed at the level of the individual, the family, and the community.
Promoting resilience and well-being is very useful in helping a person “bounce
back” after encountering adversity.

Objective: This paper explores the dynamics of psychosocial crisis and the ways
of promoting resilience and well-being at the individual, family, and community
levels.

Materials and methods: A literature review was conducted on psychosocial
crises, their causes and consequences, as well as on resilience and well-being as
key resources for addressing these challenges.

Results: Resilience factors — such as optimism, facing one’s fear, a strong moral
compass, religion and spirituality, social support, cognitive and emotional flexi-
bility, and a sense of meaning and purpose — play a crucial role in coping with
psychosocial crises. Well-being can be further enhanced by prioritizing physical
health, nurturing social connections, and engaging in mental stimulation.

Condlusion: Psychosocial crises can be observed on several levels — matura-
tional, situational, existential, spiritual, and adventitious. If trauma is not prop-
erly addressed and the crisis persists, it may lead to both intergenerational and
transgenerational trauma. Strengthening resilience and enhancing well-being at
the levels of the individual, family, and society are essential strategies for coping
with trauma and mitigating negative outcomes such as PTSD, substance abuse,
suicidality, depression, and physical health problems. By fostering resilience and
well-being, traumatic experiences and psychosocial crises can be transformed
into opportunities for personal, family, and social growth and development.
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uvoD

Ucestalost psihosocijalnih kriza moze znacajno da va-
rira u zavisnosti od primenjenih definicija, populacije
koja se proucava (na primer, opsta populacija u pore-
denju sa osobama koje imaju hroni¢nu bolest ili pret-
hodnu istoriju traume), kao i konteksta ili okruzenja
(kao Sto su siromasna podrucja, zone sukoba ili zdrav-
stvene ustanove).

Procenjuje se da i do 70% ljudi tokom Zivota dozi-
vi bar jedan ozbiljan traumatski dogadaj. Ove krize se
Cesto ispoljavaju u trenucima patnje sa kojom pojedi-
nac nije u stanju da se nosi, kada se ljudi suocavaju sa
znacajnim emocionalnim previranjima, naglim Zzivot-
nim promenama ili ozbiljnim meduljudskim sukobima,
sto ih podstice da potraze hitnu pomoc¢ i podrsku. Ipak,
mnogi kojima je pomo¢ potrebna ne traze je, ponekad
zbog straha od stigmatizacije ili nedostatka informa-
cija, a mnogi je ne dobiju — naj¢esée zbog nedostatka
dostupnih usluga. Dodatno, izdvajanja iz javnih zdrav-
stvenih budzeta u mnogim zemljama nisu srazmerna
razmerama ovog problema.

U hitnim sluzbama, ¢ak 20-30% pregleda vezanih
za mentalno zdravlje odnosi se na akutne psihosocijal-
ne krize. Ako se ne lece, problemi mentalnog zdravlja
Cesto dovode do dugorocnih posledica poput loseg
obrazovanja, nezaposlenosti, narusenih meduljudskih
odnosa i loseg fizickog zdravlja.

Pored mentalnih bolesti, Zivotni dogadaji poput
gubitka voljenih osoba usled smrti, trauma (npr. nasi-
lije, nesrece) ili velikih Zivotnih promena (npr. razvod,
gubitak posla), kao i prirodne katastrofe i ratovi, nagla-
$avaju hitnu potrebu za ciljanom mentalnozdravstve-
nom intervencijom i sistemima podrske, neophodnim
za reSavanje sve vecih izazova sa kojima se ljudi suoca-
vaju Sirom sveta. Zabrinjava rast broja mentalnozdrav-
stvenih kriza, samopovredivanja i suicidalnih ideaci-
ja medu mladima Sirom sveta, $to je prema izvestaju
Svetske zdravstvene organizacije (SZ0) iz 2023. godine
narocito izrazeno nakon drustvene izolacije, prekida
obrazovanja i ekonomske nestabilnosti izazvanih pan-
demijom KOVID-19 oboljenja.

Trauma koja pogada pojedince, porodice i zajedni-
ce ¢esto dovodi do psihosocijalnih kriza, koje predstav-
liaju odraz nestabilnosti i opasnih okolnosti. Promovi-
sanje rezilijentnosti i blagostanja je od klju¢nog znaca-
ja za pomo¢ ljudima da se ,povrate” nakon suocavanja
sa teskocama. Sve veci broj medunarodnih studija raz-
matra koncept rezilijentnosti, sa fokusom na njegovu
primenu u razli¢itim oblastima, ukljucujudi psihologi-
ju, ekologiju i razvoj zajednice. lako su ova istraZivanja
ostvarila znacajan medunarodni znacaj, koncept rezili-
jentnosti je i dalje relativno nedovoljno proucen u po-
jedinim kontekstima. Ovaj jaz pruza priliku istrazivaci-

INTRODUCTION

The frequency of psychosocial crises can significantly
vary based on the definitions employed, the popula-
tion under study (for instance, the general population
compared to individuals with chronic illness or a his-
tory of trauma), and the context or environment (such
as low-income areas, conflict zones, or healthcare set-
tings).

It is estimated that as many as 70% of individuals
will experience at least one serious traumatic event
during their lifetime. These crises often manifest in
moments of overwhelming distress, where individuals
face significant emotional turmoil, sudden life chang-
es, or severe interpersonal conflicts, prompting them
to seek immediate care and support. However, many
people who need help don't ask for it, sometimes due
to stigma or lack of knowledge, and many do not re-
ceive it; often because services are lacking. Further-
more, a fraction of public health budgets in many
countries doesn’t match the scale of the crisis.

In emergency rooms, as many as 20-30% of visits
related to mental health concerns arise from acute
psychosocial crises. If not addressed, mental health
problems often lead to long-term consequences in
poor education, unemployment, poor relationships,
physical health.

In addition to mental illness, life events like loss
of loved ones due to death, trauma (e.g., violence,
accidents), or major transitions can provoke mental
breakdowns (e.g., divorce, job loss), and natural disas-
ters and war emphasize the urgent need for targeted
mental health interventions and support systems nec-
essary to address these increasing challenges faced by
people worldwide. The troubling fact is an increase in
mental health crises, a rise in self-harm and suicidal
ideation among youth worldwide, as per a 2023 World
Health Organization (WHO) report, particularly in the
aftermath of the COVID-19 pandemic-induced social
isolation, disruptions to education, and economic in-
stability.

Trauma affecting individuals, families, and commu-
nities often leads to psychosocial crises, which are a
reflection of instability and dangerous situations. Pro-
moting resilience and well-being is essential for help-
ing people“bounce back” after facing difficulties. There
is a growing body of international literature exploring
the concept of resilience, focusing on its applications
in various fields, including psychology, ecology, and
community development. While these studies have
gained significant traction globally, the concept of
resilience is still relatively underexplored in some con-
texts. This gap presents an opportunity for researchers
and practitioners in Serbia to incorporate resilience
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ma i prakti¢arima u Srbiji da u lokalne prakse i politike
ukljuce okvire rezilijentnosti, Sto bi moglo da unapredi
odgovore na drustvene, ekonomske i ekoloske izazove.

MATERUALI I METODE

Ovaj rad pruza narativni pregled koji detaljno razmatra
osnovne definicije i koncepte povezane sa dinamikom,
uzrocima i posledicama psihosocijalne krize, kao i rezi-
lijentnost i blagostanje kao snazne alate u suocavanju
sa izazovima psihosocijalne krize.

Sprovedena je ciljano usmerena pretraga referen-
ci koris¢enjem kljuc¢nih reci povezanih sa definicijama i
konceptima ovog stanja (psihosocijalna kriza, kriza men-
talnog zdravlja, psiholoski distres, emocionalna kriza,
akutni stres, mentalni poremecaji, intervencija u krizi),
kao i sa razli¢itim faktorima koji doprinose psihosocijal-
noj krizi, njenim okidac¢ima (trauma i nedace) i izazovima.

Umesto na globalne izvestaje, ovaj pregled se
prvenstveno fokusira na clanke koji nude strategije
zasnovane na dokazima za unapredenje otpornosti,
duhovnosti i opSteg blagostanja na tri klju¢na nivoa:
individualnom - gde se isticu li¢ni mehanizmi suoca-
vanja i sistemi psiholoske podrske; porodi¢cnom - gde
se naglasava znacaj negovanja meduljudskih odnosa i
komunikacije; i drustvenom - gde je fokus na mrezama
socijalne podrske i resursima koji podsti¢u kolektivni
osecaj sigurnosti i solidarnosti.

Najveci broj visokokvalitetnih klini¢kih i multidisci-
plinarnih radova u ¢asopisima sa recenzijom pronaden
je u bazi PubMed, dok su ¢lanci, knjige i vodici iz psiho-
logije i psihijatrije pronadeni u bazi Psyc/INFO, kao i u
segmentu drustvenih nauka na JSTOR-u.

U narativnom pregledu je primenjena detaljnu
deskriptivna analiza odabranih publikacija, pocevsi
od sveobuhvatnog razmatranja klju¢nih komponenti
psihosocijalnih kriza, a potom kroz isticanje efektivnih
intervencija osmisljenih da podstaknu proaktivan pri-
stup, sa krajnjim ciljem ublazavanja nepovoljnih posle-
dica povezanih sa ovim krizama.

REZULTATI | DISKUSUJA

Psihosocijalna kriza predstavlja stanje nestabilnosti i
povecanog rizika koje moze uticati na pojedince, poro-
dice i zajednice. To je izrazito stresno stanje, posebno
kada se dogodi iznenada, sa malo ili bez prethodnog
upozorenja. Takve krize mogu biti izazvane traumat-
skim dogadajima ili raznim zivotnim neda¢ama.
Trauma se odnosi na izlaganje smrti ili opasnosti
od smrti, teSkoj povredi ili seksualnom nasilju, Sto se
moze dogoditi na jedan (ili vise) od sledecih nacina:
direktnim dozivljavanjem traumatskog dogadaja, pri-
sutvovanjem dogadaju dok se desava drugima, sa-
znanjem da se takav dogadaj dogodio bliskom ¢lanu

frameworks into local practices and policies, which
could enhance responses to social, economic, and en-
vironmental challenges.

MATERIALS AND METHODS

This article presents a narrative review that thoroughly
examines the essential definitions and concepts relat-
ed to the dynamics, causes, and consequences of psy-
chosocial crisis, as well as resilience and well-being as
powerful tools in dealing with challenges of psychoso-
cial crisis.

A purposeful search for references was performed
with keywords related to definitions and concepts of
this condition (psychosocial crisis, mental health crisis,
psychological distress, emotional crisis, acute stress,
mental disorders, crisis intervention), and various fac-
tors that contribute to psychosocial crisis, its triggers
(trauma and adversities), and challenges.

Additionally, rather than on global reports this re-
view focuses on articles that provide evidence-based
strategies to enhance resilience, spirituality and over-
all well-being across three critical levels: the individual
level — wherein personal coping mechanisms and psy-
chological support systems are highlighted; the fam-
ily level - wherein the importance of nurturing rela-
tionships and communication is emphasized; and the
community level — wherein focus is placed on social
support networks and resources that foster a collective
sense of security and solidarity.

The majority of high-quality peer-reviewed clinical
and multidisciplinary studies were found on PubMed,
while articles, books, and guidelines in psychology and
psychiatry were found on PsycINFO, as well as in the
social sciences segment on JSTOR.

The narrative review employed a detailed descrip-
tive analysis of selected publications, beginning with
an extensive exploration of the key components of
psychosocial crises and continuing with highlights of
effective interventions designed to foster proactive
approaches, ultimately aiming to alleviate the adverse
effects associated with these crises.

RESULTS AND DISCUSSION

A psychosocial crisis represents a state of instability
and heightened risk that can affect individuals, fami-
lies, and communities. It is a highly stressful condition,
particularly when it occurs abruptly with little or no
warning. Such crises may be triggered by traumatic
events or by various adversities.

Trauma refers to exposure to actual or threatened
death, serious injury, or sexual violence, which may oc-
cur one (or more) of the following ways: directly experi-
encing the traumatic event(s), witnessing the event(s)
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porodice ili prijatelju, ili kroz izlozenost dogadaju na
nivou zajednice [1].

Trauma se odnosi na dogadaj koji je van okvira tipi¢-
nog ljudskog iskustva i koji duboko uznemirava gotovo
svakoga. To je uznemirujuce iskustvo koje izaziva veliku
dozu straha, osecanja nemodi, disocijacije, konfuzije ili
drugih negativnih emocija koje su dovoljno intenzivne
da ostavljaju dugotrajne negativne posledice na stavove,
ponasanje i druge aspekte funkcionisanja pojdinca [2].

Traumatska iskustva utiCu ne samo na pojedince,
vec i na porodice i Citave zajednice. Mogu proizadi iz
dogadaja kao 5to su rat, iznenadni gubitak voljene oso-
be, silovanje, prirodne katastrofe i druge traumati¢ne
situacije. Trauma predstavlja ozbiljan globalni zdrav-
stveni problem, gde milioni ljudi svake godine bivaju
izlozeni traumati¢nim dogadajima i potom razvijaju
povezane mentalne zdravstvene poremecaje, pre sve-
ga posttraumatski stresni poremecaj (PTSP). Procene
pokazuju da oko 70% svetske populacije dozivi bar je-
dan traumatski dogadaj tokom zivota, dok manji deo
razvije PTSP; globalno, priblizno 3,9% ljudi je iskusilo
PTSP u nekom trenutku svog zivota [3,4].

Nedaca predstavlja stanje ozbiljne ili dugotrajne tra-
ume ili nesrece, stanje patnje, bede ili nevolje koja traje.
Obuhvata Sirok spektar negativnih iskustava — od li¢nih
poteskoca, poput bolestiili licnog gubitka, do Sireg drus-
tvenog konteksta, poput siromastva, rasizma ili diskrimi-
nacije. Nedace mogu izazvati stres, emocionalnu patnju
i negativne zdravstvene posledice. Medutim, one tako-
de mogu podstadi rezilijentnost, li¢ni rast i razvoj i dublje
razumevanje sopstvene li¢nosti i sveta oko sebe [4,5].

Psihosocijalna kriza na nivou pojedinca uti¢e na
emocionalno blagostanje, osecaj identiteta i oseaj si-
gurnosti. Porodi¢na kriza se moze se opisati kao situa-
cija u kojoj su odnosi toliko naruseni da mogu ugroziti
samu porodicu. Na nivou zajednice, psihosocijalna kriza
nastaje usled znacajnih drustvenih ili kulturnih promena
koje dovode u pitanje postojece vrednosti, norme i struk-
ture, potencijalno dovodedi do Siroko rasprostranjene
patnje, konflikata i drustvene disfunkcije. Primeri uklju-
Cuju brze drustvene promene, kulturne konflikte, kao i
ekonomsku i politicku nestabilnost. Kriza moze nastati
nakon prirodne katastrofe, traumatskog dogadaja ili dru-
gih nedaca, kao 5to su rat, genocid ili pandemije [5-7].

Rezilijentnost je sposobnost da se izdrzi, odnosno
Jpovrati, od traume i nedaca, da se brzo oporavi i na-
preduje uprkos uobicajenim Zzivotnim fluktuacijama,
stvarajudi prilike za li¢ni razvoj i rast [8,9].

Blagostanje podrazumeva pozitivno stanje biv-
stvovanja, ukljucujuc¢i mentalno zdravlje, zZivotno zado-
voljstvo, osveséeni dozivljaj zivotnog smisla, kao i spo-
sobnost da se osoba nosi sa stresom. Na blagostanje uti-
Cu fizi¢ki, mentalni, emocionalni i drustveni faktori [10].

as it happens to others, learning that such an event(s)
has occurred to a close family member or friend, or ex-
periencing it at the community level [1].

Trauma refers to an event outside the range of typ-
ical human experience that profoundly distresses near-
ly everyone. It is a disturbing experience that results in
significant fear, helplessness, dissociation, confusion,
or other disruptive feelings intense enough to have a
long-lasting negative effect on a person’s attitudes, be-
havior, and other aspects of functioning [2].

Traumatic experiences affect not only individuals
but also families and entire communities. They may
arise from events such as war, the sudden loss of a
loved one, rape, natural disasters, and other traumat-
ic situations. Trauma represents a major global health
issue, with millions of people each year exposed to
traumatic events and subsequently developing related
mental health conditions, most notably post-traumatic
stress disorder (PTSD). It is estimated that about 70% of
the world’s population will experience at least one trau-
matic event in their lifetime, while a smaller proportion
develop PTSD; globally, approximately 3.9% of people
have experienced PTSD at some point in their lives [3,4].

Adbversity is a state of grave or lasting trauma or
misfortune, a condition of suffering, destitution, or af-
fliction that persists over time. It encompasses a wide
range of negative experiences - from personal hard-
ships, such as illness or loss, to broader societal issues,
such as poverty, racism, or discrimination. Adversity
can lead to stress, emotional distress, and negative
health outcomes. However, it can also foster resilience,
personal growth, and a deeper understanding of one-
self and the world [4,5].

A psychosocial crisis at the individual level im-
pacts a person’s emotional well-being, sense of identity,
and sense of safety. A family crisis can be described as a
situation wherein relationships are strained to the point
that they may ultimately break apart the family unit.
At the community level, a psychosocial crisis emerges
from significant social or cultural shifts that challenge ex-
isting values, norms, and structures, potentially resulting
in widespread distress, conflict, and societal dysfunction.
Some examples include rapid social change, cultural
conflicts, and economic and political instability. It can oc-
cur following a natural disaster, traumatic event, or other
adversities such as war, genocide, pandemics [5-7].

Resilience is the ability to withstand, i.e., “bounce
back’, from trauma and adversity, recover quickly, and
flourish despite the normal fluctuations that occur
throughout life, creating opportunities for personal
development and growth [8,9].

Well-being encompasses a positive state of be-
ing, including mental health, life satisfaction, sense
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Okvir 1. Uobicajene posledice traume [11-13].

« Petnaest puta vedi rizik od suicida

« Tri puta vedi rizik od depresije i anksioznosti

- Cetiri puta veci rizik od alkoholizma

« Fizi¢ki zdravstveni problemi, poput kardiova-
skularnih bolesti i hroni¢nog bola

« PTSP, disocijativne tendencije

« Posledice po razvoj mozga (prefrontalni korteks,
hipokampus i amigdala)

« Osteceno kognitivno funkcionisanje

« Poremedaji socijalnih odnosa koji dovode do
teSkoca u uspostavljanju zdravih veza sa drugim
ljudima i u ostvarivanju uspesnih meduljudskih
interakcija

Glavni tipovi psihosocijalne krize

Psihosocijalne krize se mogu podeliti na nekoliko tipo-
va i mogu biti izazvane odredenim dogadajima ili du-
gotrajnim problemima na nivou pojedinca, porodice ili
zajednice. Znacajni zivotni dogadaiji ili tranzicije koje
zahtevaju prilagodavanje mogu poremetiti svakod-
nevne aktivnosti, uloge i odnose, ¢esto ugrozavajudi
fizicku bezbednost pojedinca ili porodice, kao i njiho-
vo emocionalno i ekonomsko blagostanje [14]. Glavni
tipovi psihosocijalne krize su sledeci:

Razvojna kriza: adolescencija, odlazak u penziju,
rodenje deteta

Situaciona kriza: razvod, oboljevanje od mental-
ne ili fizicke bolesti, gubitak voljene osobe

Egzistencijalna kriza: unutrasnji konflikti izazvani
egzistencijalnim pitanjima, poput straha od smrti, ose-
¢aja izolacije, preispitivanja smisla i svrhe Zivota, ose-
¢aja slobode

Kriza nastala usled slu¢ajnog dogadaja: Nastaje
usled traumatskih, neocekivanih ili nasilnih dogadaja,
kao i kriza izazvanih ljudskim delovanjem - rat, geno-
cid, terorizam, prirodne katastrofe.

Duhovna kriza: preispitivanje vere, religijskih uve-
renja, duhovnih vrednosti

Kriza na nivou zajednice: nasilje u komsiluku, ne-
dostatak resursa ili neadekvatna podrska zajednice

Finansijska kriza: Moze se kretati od licnog finan-
sijskog neuspeha do Sire ekonomske nestabilnosti u
zajednici.

Individualna kriza prouzrokovana traumom i
neda¢ama

Krize na individualnom nivou obuhvataju Sirok spektar
stresnih i uznemirujucih dogadaja koji mogu uticati na
zivot i blagostanje pojedinca [6]. U njih spadaju:

of meaning and purpose, and the ability to manage
stress. It is influenced by physical, mental, emotional,
and societal factors [10].

Box 1. Common Consequences of Trauma [11-13].

« Afifteen times higher risk of suicide

+ Athree times higher risk of depression and anxiety

« Afour times higher risk of alcoholism

+ Physical health problems, such as cardiovascular
disease and chronic pain

« PTSD, dissociative tendencies

« Impact on brain development (prefrontal cortex,
hippocampus, and amygdala)

« Impaired cognitive functioning

« Disruption of social relationships leading to diffi-
culties in forming healthy attachments and man-
aging interpersonal interactions

Main types of psychosocial crisis

Psychosocial crises can be categorized into several
types and may be triggered by specific events or long-
term problems at the individual, family, or community
level. Significant life events or transitions that require
readjustment can disrupt daily activities, roles, and re-
lationships, often threatening an individual’s or fami-
ly’s physical safety, as well as their emotional and eco-
nomic well-being [14]. The main types of psychosocial
crisis include:

Maturational crisis: adolescence, retirement, be-
coming a parent

Situational crisis: divorce, developing mental or
physical illness, loss of a loved one

Existential crisis: inner conflicts provoked by ex-
istential questions such as fear of death, isolation, the
meaning and purpose of life, the sense of freedom

Adventitious crisis: resulting from traumatic, un-
expected, or violent events and man-made crises —
war, genocide, terrorism, natural disasters

Spiritual crisis: questioning one’s faith, religious
beliefs, spiritual values

Community crisis: neighbourhood violence, lack
of resources, or inadequate community support

Financial crisis: These can range from a personal
financial setback to broader economic instability in the
community.

Individual crisis caused by trauma and
adversities

Individual crises encompass a wide range of stressful
and disruptive events that can impact an individual’s
life and well-being [6]. These include:
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+ Iznenadna smrt voljene osobe

« TeSka bolest i mentalna zdravstvena kriza sa suicid-
nim mislima

« Saobracajne ili druge nesrece

- Emocionalna kriza: tuga, bes, strah, negativni unu-
trasnji dijalog

« Gubitak posla, iznenadno penzionisanje

« Neverstvo, prekid veze, rastava/razdvajanje, razvod

+ Znacajni finansijski gubici

« Prirodne katastrofe

+ Svedocenje nasilju ili izlozenost nasilju (biti zrtva na-
silja), porodi¢no nasilje

+ Pljacka, hapsenje

« Kriza identiteta, nacelno preispitivanje svojeg iden-
titeta ili preispitivanje svog seksualnog identiteta

« Usamljenost, gubitak Zivotnog smisla, suocavanje
sa smrcéu

Porodi¢na kriza izazvana traumom i nedacama

Porodi¢ne krize obuhvataju Sirok spektar stresnih do-

gadaja koji remete porodi¢ni Zivot i mogu opteretiti

porodi¢ne odnose [15]. Oni ukljuc¢uju:

« Smrt ¢lana porodice, teska bolest ¢lana porodice

+ Gubitak posla

+ Prirodne katastrofe

+ Neverstvo, razvod

+ Perinatalni problemi: neplanirana trudnoda, rode-
nje bebe, iznenadna smrt bebe ili majke, pobacaj

« ,Sindrom praznog gnezda” (odlazak dece od kuce)

« Usvajanje

« Penzionisanje

« Problemi sa mentalnim zdravljem

+ Sluzenje zatvorske kazne

+ Porodi¢no nasilje

+ Pljacka

 Istraga radi zastite deteta od zlostavljanja i zanema-
rivanja

Krize zajednice kao sastavni deo Sirih
drustveno-kulturnih kriza

Krize zajednice Cesto su deo Sireg drustveno-kulturnog
konteksta. One nastaju kada jedna kultura ili drustvo
dozive znacajne poremedaje ili previranja izazvana ra-
zlicitim faktorima ili dogadajima koji remete nacin zi-
vota ¢lanova zajednice. Takve krize ukljucuju promene
sistema vrednosti, uverenja i praksi koje definisu neku
kulturu i drustvo. Politicke promene, ekonomska ne-
stabilnost i diskriminacija su ¢esto osnovi ovih pore-
mecaja, kao i drugi dogadaji koji uti¢u na pojedince,
porodice i Siru zajednicu [16]. Oni ukljucuju:

« Predrasude/diskriminacija po osnovu rase, roda,

seksualne orijentacije ili vere

* Sudden death of a loved one

« Serious illness and mental health crisis with suicidality

« Car or other accidents

- Emotional crisis: sadness, anger, fear, negative self-talk

« Job loss, sudden retirement

- Infidelity, relationship breakups, separation, divorce

- Significant financial setbacks

» Natural disasters

+ Witnessing or being the victim of violence, domes-
tic violence

» Being robbed, being arrested

- ldentity crisis, questioning general and sexual identity

- Loneliness, experiencing a loss of life purpose, fac-
ing death

Family crisis caused by trauma and adversities

Family crises encompass a wide range of stressful

events that disrupt family life and can strain relation-

ships [15]. These include:

+ Death of a family member, serious illness of family
members

+ Jobloss

+ Natural disasters

+ Infidelity, divorce

+ Perinatal issues: unplanned pregnancy, newborn
baby, sudden death of a baby or a mother, miscar-

riage
+ “Empty nest syndrome” (children leaving home)
« Adoption

« Retirement

« Mental health issues

« Incarceration

- Domestic violence

«  Robbery

+ Child protection investigation

Community crisis as a part of a broader socio-
cultural crisis

Community crises are often part of broader socio-cul-
tural crises. Community crises occur when a culture or
society undergoes significant upheaval or disruption
caused by various factors or events that disrupt the
way of life for its members. Such crises involve shifts in
the values, beliefs, and practices that define a culture
and society. Political changes, economic instability, and
discrimination are often central to these disruptions, as
are other events that impact individuals, families, and
the wider community [16]. These include:
« Prejudice based on race, gender, sexual orientation,
or religion
+ Racism
« Patriarchal societal structures that marginalize
women
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+ Rasizam

« Patrijarhalne drustvene strukture koje marginalizu-
ju Zene

+ Socijalna i ekonomska nejednakost, siromastvo

+ Radni sporovi i nemiri/strajkovi

+ Nejednakosti u pristupu obrazovanju

+ Globalne zdravstvene krize, kao $to je bila pandemi-
ja KOVID-19

+ Krize izbeglica i raseljenih lica

« Politicka nestabilnost i krize u vladama

« Oruzani sukobi, ukljucujudi rat i gradanski rat

Pojedinci i nacije ¢esto glorifikuju rat, $to odrazava
liéni ili nacionalni narcizam. U savremenim oruZanim
sukobima, priblizno 90% Zrtava ¢ine civili, ukljucujuci
zene i decu.

Transgeneracijska i intergeneracijska trauma

Trauma se moZze prenositi kroz generacije, a neki ne-
razjasnjeni simptomi koji odrazavaju ili pojacavaju psi-
hosocijalne krize mogu biti povezani sa transgeneracij-
skom ili intergeneracijskom traumom.

- Transgeneracijska trauma odnosi se na traumu
koja se prenosi sa jedne generacije na drugu, naj-
Cesce sa roditelja na decu. Kada roditelji pate od
PTSP-a povezanog sa individualnom traumom
(npr. seksualno zlostavljanje, nasilje u porodici, za-
tocenistvo, ratno zarobljenistvo) ili kolektivnom
traumom (npr. rat, rasizam, ropstvo, kolonizacija,
nasilje), njihova deca imaju povecan rizik od toga
da obole od PTSP-a i depresije. Ovaj proces se ¢esto
naziva sekundarna traumatizacija [17].

Primarna traumatizacija je snazno povezana sa ra-

nim problemima u uspostavljanju bliskosti i pred-

stavlja jedan od najvaznijih nac¢ina prenosenja tra-
ume. Uzrok leZi u tome $to rano uspostavljanje bli-
skosti u najvecoj meri zavisi od neverbalne komuni-
kacije - tona glasa, izraza lica i govora tela — $to sve
moze biti duboko naruseno kod osoba sa PTSP-om.

- Intergeneracijska trauma prevazilazi neposredni
odnos roditelj-dete i mozZe zahvatiti naredne gene-
racije potomaka, ponekad i kroz tri do pet genera-
cija. Velike drustveno-kulturne traume, kao $to su
genocid, sistemski rasizam i rat, narocito su Stetne
kada uti¢u na bioloske procese, kao $to je metilacija
DNK, ¢inedi traumu prenosivom na buduce genera-
cije[17,18].

Prenosenje traume usko je povezan sa epigenet-
skim promenama DNK izazvanim traumom. Ove pro-
mene ne menjaju sam genetski kod, ve¢ nacin na koji
se geni ispoljavaju. Klju¢ni mehanizam je metilacija
DNK, odnosno, vezivanje metilnih grupa za DNK mo-
lekul, najéeSce u oblasti promotora. Ovaj proces ¢esto

+ Social and economic inequality, poverty

« Labor disputes and industrial unrest

- Disparities in access to education

+ Global health crises, such as the COVID-19 pandemic
+ Refugee and displacement crises

+ Political instability and governance crises

+ Armed conflict, including war and civil war

War is often glorified by individuals and nations,
reflecting personal or national narcissism. In modern
conflicts, approximately 90% of casualties are civilians,
including women and children.

Transgenerational and intergenerational
trauma

Trauma can be transmitted across generations, with
some unexplained symptoms that reflect or intensify
psychosocial crises being linked to transgenerational
or intergenerational trauma.

. Transgenerational trauma refers to trauma passed
on from one generation to the next, typically from
parents to children. When parents suffer from PTSD
related to individual trauma (e.g., sexual abuse, do-
mestic violence, captivity, prisoners of war) or col-
lective trauma (e.g., war, racism, slavery, coloniza-
tion, violence), their children face an increased risk
of developing PTSD and depression. This process is
often referred to as secondary traumatization [17].
Primary traumatization is strongly associated with
early attachment difficulties and represents one of
the most powerful pathways for trauma transmis-
sion. This is because early attachment relies pre-
dominantly on nonverbal communication — tone of
voice, facial expression, and body language - all of
which can be profoundly affected by PTSD.

- Intergenerational trauma extends beyond the
immediate parent—child relationship, affecting sub-
sequent generations of descendants, sometimes
across three to five generations. Large-scale socio-
cultural traumas, such as genocide, systemic racism,
and war, are especially harmful when they influence
biological processes like DNA methylation, making
the trauma transmissible to future generations
[17,18].

The transmission of traumais closely linked to trau-
ma-induced epigenetic modifications of DNA. These
modifications alter the way genes are expressed with-
out changing the genetic code itself. One key mech-
anism is DNA methylation, the attachment of methyl
groups to the DNA molecule, typically in promoter re-
gions. This process often represses gene transcription,
leading to functional changes in cellular activity. Thus,
trauma-induced epigenetic alterations affect the ex-
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potiskuje transkripciju gena, sto dovodi do funkcional-
nih promena u ¢elijskoj aktivnosti. Na taj nacin, epige-
netske promene izazvane traumom uti¢u na ekspresiju
gena, ali ne i na samu strukturu gena [17-19].

Ne dolazi kod svih traumatizovanih pojedinaca do
razvoja PTSP-a. Samo oko 7,8% onih koji su bili izloze-
ni traumi razvije ovaj poremecaj. Ova varijacija moze
se objasniti zastitnim epigenetskim obrascima, psi-
holoskom rezilijentno3¢u ili snaznim kapacitetom za
oporavak. U takvim slu¢ajevima, potomci traumatizo-
vanih osoba mogu biti zasti¢eni od razvoja psiholoskih
simptoma. Takode, deca mogu naslediti rezilijentnost,
$to im omogucava da ne budu pogodena traumom ro-
diteljaili predaka [17,18].

Strategije suocavanja sa krizom

U lecenju traume i krize, od sustinskog je znacaja pra-
vovremeno prepoznati traumu i primeniti efikasne
strategije za reSavanje psihosocijalnih kriza [20,21].

Strategije su sledece:

+ Na individualnom nivou: prepoznavanje i prihva-
tanje problema, identifikovanje li¢nih potreba, pri-
mena tehnika za smanjenje stresa, trazenje pomoci
kada je potrebno i fleksibilnost u suoc¢avanju sa pro-
menama u okviru adaptivne strategije suocavanja
sa problemima

« Na porodiécnom nivou: odrzavanje otvorene i
iskrene komunikacije medu ¢lanovima porodice,
pruzanje medusobne emocionalne podrike i stva-
ranje sigurnog prostora za izrazavanje osec¢anja

- Na nivou zajednice: gradenje mreza podrske unu-
tar zajednice, deljenje osnovnih resursa za prezivlja-
vanje (kao to su hrana i skloniste), medusobno slu-
sanje, emocionalno povezanje i pruzanje podrske
Liderstvo i uzori su vazni: Lider koji je miran i sao-
secajan u kriznom trenutku (npr. u¢itelj, medicinska
sestra ili osoba od autoriteta) moze predstavljati
model rezilijentnosti i pomod¢i drugima da ostanu
pribrani.

« Na svim nivoima:

« Kulturni ili religijski obicaji/prakse - rituali, mo-
litva ili okupljanja zajednice (pa ¢ak i virtuelna)
pruzaju kontinuitet, smisao i utehu u nestabil-
nim vremenima.

« Smisao za humor i pozitivan stav - koris¢enje
humora (npr. pri¢anje Sala i viceva) pri suocava-
nju sa stresom izazvanim krizom moze da pomo-
gne u preoblikovanju teskih situacija i ocuvanju
emocionalne ravnoteze.

+ Volonterizam i altruizam - pomaganje drugima
u krizi, kao $to je deljenje pomoci ili briga o kom-
$ijama, podsti¢e osecaj svrhe i pripadnosti, sto
jaca rezilijentnost.

pression of genes, rather than altering the genes them-
selves [17-19].

Not all traumatized individuals develop PTSD.
Only about 7.8% of those exposed to trauma expe-
rience PTSD. This variation may be explained by pro-
tective epigenetic patterns, psychological resilience,
or a strong capacity for recovery. In such cases, the
offspring of traumatized individuals may be protect-
ed from developing psychological symptoms. Sim-
ilarly, children may inherit resilience, allowing them
to remain unaffected by parental or ancestral trauma
[17,18].

Strategies in dealing with crises

In treating trauma and crisis, it is essential to recognize
trauma early and apply effective strategies for manag-
ing psychosocial crises [20,21].

The strategies are:

+ At theindividual level: recognizing and acknowl-
edging the problem, identifying personal needs,
practicing stress-reduction techniques, seeking
help when necessary, and using flexibility in the
face of change as part of an adaptive coping strat-
egy

« At the family level: maintaining open and hon-
est communication with family members, provid-
ing mutual emotional support, and creating a safe
space for expressing feelings

+ At the community level: building community sup-
port networks, sharing essential resources (such as
food and shelter), listening to one another, and re-
maining emotionally connected and supportive
Leadership and role models are important: a calm,
compassionate leader in a crisis (e.g. a teacher,
nurse, or elder) can model resilience and help oth-
ers remain grounded.

- Atalllevels:

« Cultural or religious practices — Rituals, prayer, or
community gatherings (even virtual) provide con-
tinuity, meaning, and comfort during uncertain
times.

« Humor and positivity — Using humor (e.g., sharing
jokes) to deal with stress during a crisis can help
reframe difficult situations and maintain emotional
balance.

- Volunteerism and altruism - Helping others in
a crisis, such as distributing aid or checking on
neighbors, fosters purpose and belonging, which
strengthens resilience.

- Seeking mental health support — Proactively reach-
ing out for counseling or therapy when feeling
overwhelmed demonstrates resilience by recogniz-
ing the need for help and acting on it.
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+ Trazenje stru¢ne pomodi za ouvanje mentalnog
zdravlja — proaktivno trazenje savetovanja ili terapi-
je utrenucima kada ose¢amo da se teSko nosimo sa
nedac¢ama pokazuje rezilijentnost kroz prepozna-
vanje potrebe za pomoci i delovanje u tom pravcu.

« Odrzavanje rutine i strukture — nastavak svakod-
nevnih rituala (kao 5to su vreme obroka, odlazak
na treninge ili ¢itanje pri¢a deci pred spavanje)
pruza osecaj normalnosti tokom perioda haosa.

« Pronalazenje smisla u nevolji — osobe koje su
prezivele traumu i koje dele svoja iskustva sa
drugima kako bi ih inspirisali ili edukovali ¢esto
tom prilikom ostvaruju i sopstveni li¢ni rast i ra-
zvoj, te dozZivljavaju osecaj ispunjenosti Zivotne
svrhe i isceljenja.

« Pronalazenje smisla u zivotu

Prema re¢ima Viktora E. Frankla:
»Kada vise nismo u stanju da promenimo situaciju - iza-
zvani smo da promenimo sebe.”
»Sve se moZe oduzeti Coveku osim jedne stvari: poslednje
od ljudskih sloboda - da izabere svoj stav u bilo kojim
okolnostima, da izabere svoj sopstveni put.” [22].

Rezilijentnost i blagostanje

Kako bi ljudi mogli da se nose sa psihosocijalnim kriza-
ma i kako bi se sprecile trajne posledice traume, rezilijen-
tnost i blagostanje treba da budu negovani kao bazi¢ne
vrednosti. Uloga stru¢njaka jeste da promovisu rezilijen-
tnost i da pomazu u jacanju blagostanja kod pojedinaca
i porodica koje se suocavaju sa psihosocijalnom krizom.

Rezilijentnost

Rezilijentnost je sposobnost da se osoba ,povrati” na-
kon suocavanja sa nedacama. To je proces uspesnog
prilagodavanja u situaciji kada smo izlozeni nevoljama,
traumi, tragediji, pretnji ili znac¢ajnim izvorima stresa
- kao $to su porodi¢ni i partnerski problemi, ozbiljni
zdravstveni problemi, pritisci na radnom mestu ili fi-
nansijske poteskoce [23].

Kako je Konfucije mudro rekao:
,Nasda najveca slava nije u tome da nikada ne padne-
mo, vec da se svaki put kada padnemo, podignemo.”

Rezilijentna osoba moze i dalje biti duboko pogo-
dena traumom i iskusiti psiholoske simptome kao sto
su depresija, hipervigilnost ili intruzivna secanja. Ipak,
rezilijentnost joj omogucava da nastavi da funkcionise
u klju¢nim aspektima Zivota, uprkos bolnim i uznemi-
ruju¢im iskustvima. Rezilijentnost takode podrazume-
va sposobnost da se u nevolji dozivi li¢ni rast i razvoj, te
pronade smisao u patnji. To je ona neuhvatljiva osobi-
na koja nekim ljudima omogucava da, i kada ih trauma
pogodi, iz nje izadu jos jaci.

- Maintaining routine and structure — Continuing
with daily rituals (such as mealtimes, exercise, or
bedtime stories for children) provides a sense of
normalcy amid chaos.

- Creating meaning from adversity: Survivors of trau-
ma who share their stories to inspire or educate
others often experience a sense of growth, purpose,
and healing.

- Finding meaning in life

In the words of Viktor E. Frankl:
“When we are no longer able to change a situation — we
are challenged to change ourselves.”
“Everything can be taken from a man but one thing: the
last of the human freedoms—to choose one’s attitude
in any given set of circumstances, to choose one’s own
way.” [22].

Resilience and well-being

In order to enable people to cope with psychosocial
crises and prevent the lasting consequences of trauma,
resilience and well-being should be cultivated as core
values. The role of professionals is to foster resilience
and help strengthen well-being in individuals and fam-
ilies confronted with psychosocial crises.

Resilience

Resilience is the ability to “bounce back” after encoun-
tering difficulty. It is the process of adapting well in the
face of adversity, trauma, tragedy, threats, or signifi-
cant sources of stress — such as family and relationship
problems, serious health conditions, workplace pres-
sures, or financial hardship [23].

As Confucius wisely said:

“Our greatest glory is not in never falling, but in rising
every time we fall”

A resilient person may still be deeply affected by
trauma and experience psychological symptoms such
as depression, hypervigilance, or intrusive memories.
However, resilience enables them to continue engag-
ing in the essential aspects of life despite painful and
distressing experiences. Resilience also involves the ca-
pacity to grow from adversity and find meaning in hard-
ship. It is that ineffable quality that allows some people
to be struck by trauma and return even stronger.

Resilience is not a fixed personality trait but rather a
dynamic, learnable process. A key element of resilience
is perspective — being able to place stressful events in
a broader context and recognize their true severity, or
sometimes their relative insignificance [9]. For resilient
individuals, crises are not perceived as insurmountable
obstacles but as challenges, learning experiences, and
opportunities for personal growth.
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Rezilijentnost nije fiksna crta licnosti, ve¢ dinami-
¢an proces koji se moze nauciti. Klju¢ni element rezili-
jentnosti je nacin sagledavanja situacije - sposobnost
da se stresni dogadaji smeste u Siri kontekst i da se pre-
pozna njihova stvarna tezina, ili pak njihova relativna
beznacajnost [9]. Za rezilijentne pojedince, krize se ne
dozivljavaju kao nepremostive prepreke, ve¢ kao izazo-
vi, prilike za ucenije i li¢ni razvoj.

Okvir 2. Rezilijentnost obuhvata:

« Kognitivnu i emocionalnu fleksibilnost

«  Smisao za humor

« Samoefikasnost

+ Pozitivnho samopouzdanje

« Smisaoi svrhu u zivotu

« Unutrasnje teZiste kontrole

« Negovanje duhovnih ili religijskih uverenja

« Sposobnost da se grade snazni meduljudski odnosi
medusobne podrske

U svojoj studiji, Sautvik i Carni su identifikovali de-
set mehanizama suocavanja sa nedacama — nazvanih
faktorima rezilijentnosti — koji su se pokazali kao efika-
sni u prevazilaZzenju stresa i traume. To su: optimizam,
suocavanje sa sopstvenim strahom, jasno definisane
moralne vrednosti, vera i duhovnost, socijalna podrs-
ka, rezilijentni uzori, fizicka spremnost, o¢uvana ,spre-
mnost” mozga, kognitivna i emocionalna fleksibilnost,
te osvedceni dozivljaj Zivotnog smisla [9].

Za mnoge ucesnike u ovoj studiji, ovi faktori nisu bili
samo korisni, ve¢ i spasonosni. Zanimljivo je da je rezili-
jentnost postala cenjena osobina i izvan klinickih i kri-
znih okolnosti. Na primer, tokom razgovora za posao, ru-
kovodioci ¢esto pridaju veci znacaj nivou rezilijentnosti
kandidata nego nivou obrazovanja ili ¢ak radnom isku-
stvu, jer rezilijentnost pouzdanije predvida dugorocni
uspeh. Ovo pravilo vazi podjednako u razli¢itim kontek-
stima — od onkoloskih bolni¢kih odeljenja, preko Olim-
pijskih igara, pa sve do odbora u korporacijama [24].

Rezilijentnost i duhovnost

Rezilijentnost predstavlja sposobnost da se prilagodi-
mo, ,povratimo” ili cak napredujemo uprkos izazovima,
stresu i teSko¢ama. To je univerzalno ljudsko iskustvo
- svako se tokom Zivota suocava sa potesko¢ama i na
neki nacin na njih reaguje.

Na isti nacin, i duhovnost je univerzalno ljudsko
iskustvo. U najsirem smislu, duhovnost se moze razu-
meti kao traganje za smislom, svrhom, ne¢im svetim ili
necim Sto prevazilazi nas same. Ona nudi Siru perspek-
tivu i obuhvatniji pogled na nase postojanje. Duhov-
nost se mozZe izrazavati u sekularnimili religijskim okvi-
rima, ali i na nacine potpuno nepovezane sa religijom.

Box 2. Resilience incorporates:

« Cognitive and emotional flexibility

+ A sense of humor

+ Self-efficacy

+ Positive self-esteem

«  Meaning and purpose in life

« Aninternal locus of control

« Nurturing spiritual or religious beliefs

« The capacity to build strong and supportive in-
terpersonal relationships

In their study, Southwick and Charney identified ten
coping mechanisms - referred to as resilience factors -
that proved effective for managing stress and trauma.
These include: optimism, facing fear, a moral compass,
religion and spirituality, social support, resilient role
models, physical fitness, brain fitness, cognitive and
emotional flexibility, and meaning and purpose [9].

For many participants in their study, these ten fac-
tors were not only helpful but lifesaving. Interestingly,
resilience has also become a valued quality beyond
clinical and crisis contexts. For example, during job
interviews, CEOs often place greater emphasis on a
candidate’s level of resilience than on their education
or work experience, as resilience is a more accurate
predictor of long-term success. This principle applies
equally in diverse contexts — from cancer wards, to the
Olympic Games, to corporate boardrooms [24].

Resilience and spirituality

Resilience is the capacity to adapt, “bounce back’, or
even thrive in the face of challenges, stress, and ad-
versity. It is a universal human experience - everyone
encounters difficulties in life and responds to them in
one way or another.

Similarly, spirituality is also a universal human ex-
perience. Broadly defined, spirituality can be under-
stood as the search for meaning, purpose, something
sacred, or something greater than ourselves. It offers
perspective and a higher level from which to view our
existence. Spirituality may be expressed in secular or
religious terms, or in ways entirely unrelated to reli-
gion. According to modern psychology, spirituality is
recognized as one of the 24 character strengths shared
across humanity — transcending time, culture, nations,
and belief systems [25]. Numerous studies demon-
strate that spirituality contributes to well-being, sup-
ports healthy relationships, and enhances the sense of
meaning in life [26,27].

For indigenous peoples, such as the Maori in New
Zealand or the Aboriginal and Torres Strait Islander
communities in Australia, spirituality provides a frame-
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Prema savremenoj psihologiji, duhovnost je prepozna-
ta kao jedna od 24 pozitivne karakterne osobine zajed-
ni¢ke Covecanstvu — bez obzira na vremenski period,
kulturu, naciju i sistem verovanja [25]. Brojne studije
pokazuju da duhovnost doprinosi blagostanju, podsti-
Ce zdrave odnose i jaCa osecaj smisla u Zivotu [26,271].

Za autohtone narode, kao $to su Maori na Novom
Zelandu ili Aboridzini i narodi ostrva Toresovog more-
uza u Australiji, duhovnost pruza okvir za razumevanje
zivota, smrti i prirodnog sveta. Ona predstavlja izvor
ukorenjenosti, nade i otpornosti u suocavanju s tesko-
¢ama [28-30].

Duhovna rezilijentnost se odnosi na sposobnost
oslanjanja na unutrasnje vrednosti, kao $to su uvere-
nja, pozitivne osobine i vrednosti — uz istovremeno
koris¢enje spoljasnjih resursa kako bi se o¢uvao osecaj
sopstvene li¢nosti, smisla i svrhe prilikom suocavanja
sa zivotnim izazovima i teSko¢ama [31]. Duhovna ot-
pornost pomaze nam da obnovimo srce, um i duh, ja-
¢ajudi nasu ljudskost iznutra, kroz verovanja oblikova-
na u teskim okolnostima, bez obzira na nase poreklo.
Ona funkcionise poput nevidljivog jedra koje nas odr-
zava stabilnim tokom mirnih i burnih perioda Zivota i
pomaze nam da povratimo ravnotezu kada posrnemo.

Duhovnost i rezilijentnost su medusobno pove-
zane. Duhovnost deluje kao resurs koji pojedincima i
porodicama omogucava da se nose s tesko¢ama, da
ocuvaju osecaj svrhe i smisla, i na taj nacin unaprede
sposobnost da se suoce sa zivotnim izazovima i da
oCuvaju sopstveno blagostanje.

U svojoj sustini, duhovnost podsti¢e svesnost —
ono sto se opisuje kao ,probudena svesnost” — stanje
u kojem je ¢ovek otvoren za signale i usmerenja koje
Zivot nudi, umesto da se fokusira iskljucivo na sopstve-
ne zelje ili svoje ocajanje.

Ljudi se radaju sa kapacitetom za duhovnost. Istra-
Zivanja u oblasti neuronauke ukazuju na ulogu ,pro-
budenog mozga“, koji obuhvata regije mozga poput
fronto-temporalnog podrucja (vezivanje), ventralnog
sistema paznje (duhovna orijentacija) i parijetalnog
reznja (smanjenje osecaja izolovanosti i podsticanje
povezanosti sa drugima i sa Sirim smislom Zivota) [32].
Studije funkcionalne magnetne rezonance pokazu-
ju da je aktivnost u ventralnom fronto-temporalnom
(VFT) podrugju povezana sa licnom duhovnoscu [32].

Duhovna praksa obuhvata altruizam, ljubav prema
drugima, dobrotu, zahvalnost, nadu i potragu za smislom
zivota. Ona je povezana sa ve¢om debljinom korteksa u
VFT regionu mozga. Konceptualizovana kao ,probudeni
mozak’, duhovnost ispoljava neuroprotektivni efekat na
mozdane oblasti koje ucestvuju u rezilijentnosti. Kao ta-
kva, duhovnost predstavlja osnovni zastitni faktor protiv
stresa, PTSP-a, depresije, suicidalnosti i zavisnosti [33].

work for understanding life, death, and the natural
world. It serves as a source of grounding, hope, and
resilience in the face of hardship [28-30].

Spiritual resilience refers to the capacity to draw
upon internal resources — such as beliefs, strengths,
and values — while also engaging external resources
to sustain a sense of self, meaning, and purpose when
confronted with life’s challenges and adversities [31].
Spiritual resilience helps us restore the heart, mind,
and spirit, strengthening our humanity from within,
through beliefs adopted in adverse circumstances, re-
gardless of our background. Spiritual resilience func-
tions like an invisible set of sails, keeping us steady
during life's calms and storms, and helping us regain
balance when we falter.

Spirituality and resilience are interconnected. Spir-
ituality acts as a resource that enables individuals and
families to navigate adversity and preserve a sense of
purpose and meaning, ultimately enhancing their abil-
ity to cope with life’'s challenges and maintain a sense
of well-being.

At its core, spirituality fosters awareness — what
has been described as “awakened awareness” — a state
wherein a person is receptive to life’s signals and direc-
tions, rather than focusing solely on personal desires
or despair.

Humans are born with a capacity for spirituality.
Neuroscientific research highlights the role of the
“awakened brain,” which involves brain regions such
as the fronto-temporal brain (bonding), the ventral at-
tention system (spiritual orientation), and the parietal
lobe (reducing isolation and fostering connection to
others and to a broader sense of life) [32]. Function-
al MRI studies show that activity in the ventral fron-
totemporal (VFT) region is associated with personal
spirituality [32].

Spiritual practice encompasses altruism, love for
others, kindness, gratitude, hope, and the search for
meaning in life. It has been linked to greater cortical
thickness in the VFT region of the brain. Conceptual-
ized as the “awakened brain,” spirituality exerts a neu-
roprotective effect on brain areas involved in resilience.
As such, spirituality represents a core protective factor
against stress, PTSD, depression, suicidality, and addic-
tions [33].

Family resilience

Healthy adaptation to stress depends not only on in-
dividuals, but also on the resources available through
family, friends, and various organizations, as well as on
the characteristics of specific cultures, religions, com-
munities, societies, and governments — all of which may
themselves be resilient to a greater or lesser degree.
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Rezilijentnost porodice

Zdravo prilagodavanje na stres zavisi ne samo od po-
jedinaca, vec¢ i od resursa dostupnih kroz porodicu,
prijatelje i razli¢ite organizacije, kao i od karakteristika
odredenih kultura, religija, zajednica, drustava i vlada -
koje i same mogu biti otpornije u manjoj ili ve¢oj meri.
Glavni aspekti porodi¢ne rezilijentnosti jesu osobi-
ne i vrednosti njenih ¢lanova koje podsti¢u jedinstvo,
saradnju, medusobnu empatiju i postovanje. Porodic-
na otpornost odrazava sposobnost pozitivhog prilago-
davanja kada se porodica suoci i sa ocekivanim i sa ne-
ocekivanim Zivotnim dogadajima ili faktorima stresa.
U strategije prilagodavanja spadaju:

« Upravljanje stresom

« Emocionalna regulacija

+ TraZzenje podrske

« Zajednicki ciljevi

« Medusobno postovanje individualnih razlika i potreba

+ Roditeljska otpornost

« Postovanje kulture

« Transcendencija vrednosti i duhovnost: Pronalaze-
nje duhovne snage kroz duboku povezanost sa pri-
rodom, muzikom ili umetnos¢u. Posmatrajuci sebe
kao deo necega veceg od sebe, ¢lanovi porodice
Sire sagledavaju krizu kroz koju prolaze, sto moze
podstaci dublji osecaj svrhe u njihovim Zivotima.

« Porodi¢ni sistemi uverenja koji daju smisao krizi i
izazovima: Krize se posmatraju kao zajednicki izazo-
vi. TeSkoce se dozZivljavaju kao savladive i kao smi-
sleno iskustvo koje doprinosi rastu i transformaciji
tokom zivotnog ciklusa porodice.

« Negovanje pozitivhog stava prema Zivotu: Porodice
neguju optimizam, utvrduju svoje pozitivne osobi-
ne i potencijal tokom kriza i jacaju pouzdanje, kao
i duh vere u sopstvenu sposobnost (,Mi to moze-
mo”). Fokusiraju energiju na to da najbolje iskoriste
dostupne mogucnosti istovremeno prepoznajudi
ono sto je izvan njihove kontrole.

+ Fleksibilnost: Porodice sa prilagodljivom strukturom
mogu da se menjaju u skladu sa svojim potrebamaii
izazovima sa kojima se suocavaju, $to im omoguca-
va da se nose sa promenama nastalim usled krize ili
nedaca. Snazno vodstvo koje obezbeduje sigurnost
i izvesnu meru predvidivosti pomaze ranjivim ¢la-
novima da se lak$e nose sa promenama.

« Povezanost: Clanovi porodice treba da znaju damogu
da se oslone jedni na druge u kriznim vremenima.
Istovremeno, otpornost porodice jaca kada ¢lanovi
postuju individualnost, razlike i granice jedni drugih.

« Podrska iz socijalnih i ekonomskih resursa: Porodice
se oslanjaju na mrezu rodaka, prijatelja, komsija i or-
ganizacija koje predstavljaju oslonac u teskim vre-
menima. Ova mreza pruza prakti¢nu pomo¢, emoci-

The main aspects of family resilience are the quali-
ties and values of its members that foster unity, collab-
oration, mutual empathy, and respect. Family resilience
reflects the ability to adapt positively when faced with
both expected and unexpected life events or stressors.

The adjustment strategies include:

+ Stress management

« Emotional regulation

« Seeking support

+ Collaborative goals

« Mutual respect for individual differences and needs

« Parental resilience

+ Cultural respect

+ Value transcendence and spirituality: Finding spiri-
tual nourishment through a deep connection with
nature, music, or art. By seeing themselves as part
of something larger than themselves, family mem-
bers gain a broader perspective on the crisis they
are experiencing, which can foster a deeper sense
of purpose in their lives.

+ Family belief systems that create meaning from cri-
sis and challenge: Crises are viewed as shared chal-
lenges. Adversity is perceived as manageable and
meaningful, contributing to growth and transfor-
mation throughout the family life cycle.

+ Maintaining a positive outlook: Families sustain op-
timism, affirm their strengths and potential during
crises, and reinforce confidence and a “can-do” spir-
it. They focus energy on making the best of avail-
able options while also accepting what lies beyond
their control.

+ Flexibility: Families with adaptable structures can
adjust to meet their needs and challenges, enabling
them to cope with changes brought on by crises or
adversity. Strong leadership with a focus on securi-
ty and some sense of predictability helps guide vul-
nerable members through transitions.

« Connectedness: Family members must feel they
can rely on one another in times of crisis. At the
same time, resilience is strengthened when mem-
bers respect each other’s individuality, differences,
and boundaries.

«  Support from social and economic resources: Fam-
ilies draw on networks of relatives, friends, neigh-
bors, and organizations that provide lifelines during
difficult times. These networks offer practical assis-
tance, emotional support, and community connec-
tions. Resilient families recognize when they need
help and actively make use of these resources.

« Clear and consistent family communication: Di-
rect, specific, consistent, and honest communica-
tion helps all members understand the crisis, share
feelings and opinions, and engage in collective de-
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onalnu podrsku i povezanost sa Sirom zajednicom.
Otporne porodice prepoznaju kada im je potrebna
pomoc¢ i aktivno koriste dostupne resurse.

« Jasna i dosledna porodi¢na komunikacija: Direktna,
konkretna, dosledna i iskrena komunikacija pomaze
¢lanovima porodice da razumeju krizu, razmene ose-
¢anja i stavove i u€estvuju u zajedni¢kom donosenju
odluka o tome kako ¢e porodica nastaviti dalje.

- Otvoreno izrazavanje emocija: Porodice neguju
medusobno poverenje, podsticu ¢lanove da podele
Sirok spektar osecanja, pokazuju empatiju i medu-
sobno pruzaju utehu. Takode neguju humor i po-
zitivne interakcije, koje mogu da pruze predah od
stresa tokom stresnih perioda.

. Zajedni¢ko reavanje problema: Clanovi porodice
identifikuju izazove, razmatraju dostupne opcije i
donose odluke zajedno. Misljenja svih ¢lanova se po-
Stuju i vrednuju, uz naglasak na realne ciljeve i kon-
kretne korake. Porodice grade samopouzdanje kroz
uspehe, u€e iz neuspeha i razvijaju proaktivne vesti-
ne za suocavanje sa buducim izazovima [34-371].

Rezilijentnost zajednice

Rezilijentnost neke zajednice odnosi se na njenu spo-
sobnost da podnese, prilagodi se i oporavi od poreme-
¢aja u drustvu, bilo da su izazvani prirodnim katastrofa-
ma, ekonomskim krizama ili drugim problemima. Ona
obuhvata sposobnost zajednice da se pripremi, odgo-
vori i, povrati” nakon teskoc¢a, na taj nac¢in naglasavajudi
kako fizicko tako i socijalno blagostanje zajednice. Rezi-
lijentne zajednice mogu da ublaze Stetu i ljudske gubit-
ke nastale usled prirodnih katastrofa i drugih kriza.
Jacanjem svoje rezilijentnosti, zajednice postaju bolje
pripremljene da se suoce sa dugoro¢nim izazovima po-
put klimatskih promena i ekonomske nestabilnosti. Inici-
jative koje podsti¢u otpornost podsti¢u saradnju, povere-
nje i osecaj zajednicke odgovornosti medu stanovnicima.
Takve zajednice su sposobnije da odgovore na potrebe
svojih ¢lanova i da stvore zdraviju i dinamicniju sredinu.
Otpornost zajednice zavisi od kapaciteta drustva,
pojedinaca i porodica da opstanu, jer upravo oni mo-
raju podrzati zajednicu u ponovnom uspostavljanju
ravnoteze tokom teskoca. Na isti nacin, samo snazna i
otporna zajednica ima mo¢ da povrati ravnotezu poje-
dinca, porodice i drustva u celini. Izgradnja rezilijentnih
zajednica zahteva razvoj u slede¢im oblastima [38]:
« Uspostavljanje sigurne baze uz uvazavanje jedna-
kosti i razli¢itosti ljudi
« Podsticanje socijalnih kompetencija
- Jacanje odgovarajucih usluga koje odgovaraju po-
trebama ljudi
+ Obezbedivanje povezanosti medu ljudima i organi-
zacijama

cision-making about how the family will move for-
ward in the face of crisis.

« Open emotional expression: Families nurture mu-
tual trust, encourage one another to share a wide
range of feelings, and practice empathy and mutual
comfort. They also enjoy humor and positive inter-
actions, which can serve as relief during stressful
and challenging periods.

+ Collaborative problem-solving: Family members
identify challenges, explore available options for
dealing with them, and make decisions together,
as a team. They discover new possibilities for over-
coming diversity, with the contributions of all fam-
ily members being equally respected and valued.
Emphasis is on realistic goals and concrete steps
to achieve them. Families build on their success as
they pursue their goals, they learn from setbacks,
and develop proactive skills for managing future
challenges [34-371.

Community resilience

Community resilience refers to a community’s capac-
ity to endure, adapt to, and recover from disruptions,
whether caused by natural disasters, economic down-
turns, or other challenges. It involves the ability to pre-
pare for, respond to, and “bounce back” from adversity,
emphasizing both the physical and social well-being of
the community. Resilient communities can minimize
damage and loss of life resulting from natural disasters
and other crises.

By building resilience, communities can better
adapt to long-term challenges such as climate change
and economic instability. Community resilience initia-
tives can foster collaboration, trust, and a shared sense
of responsibility among residents. Resilient commu-
nities are better equipped to meet the needs of their
members and to create a healthier, more vibrant envi-
ronment.

Community resilience depends on the survival ca-
pacities of society, individuals, and families, as these el-
ements must support the community in restoring bal-
ance during times of adversity. Likewise, only a strong
and resilient community can help restore the equilib-
rium of individuals, families, and society as a whole.
Building resilient communities requires development
in the following areas [38]:

» Establishing a secure base and valuing equality and
diversity

« Fostering social competence

« Strengthening appropriate services to meet peo-
ple’s needs

« Ensuring connectedness among people and orga-
nizations
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« Promovisanje zdravog liderstva zasnovanog na mo-
ralnim vrednostima i odgovornosti prema potreba-
ma zajednice

+ Podrska kulturnoj koheziji i kulturnoj toleranciji

+ Negovanje pozitivnih i moralnih vrednosti

« Rad na prevenciji sukoba i pripremljenosti na teskoce

« Snazna podrika porodi¢nim vrednostima, ja¢anje
povezanosti, kao i negovanje ljubavi i brige za decu
i njihovu bezbednost.

Posebno je znalajno za starosedeoce (tzv. prve na-
rode) da budu izrazito otporni. Na primer, na Novom
Zelandu, kultura Maora stavlja akcenat na odnose
medu ljudima, kao i na veze sa predacima i prirodnim
svetom, koje su utemeljene na vrednostima kao Sto
su: whanaungatanga (srodstvo), manaakitanga (briga)
i kaitiakitanga (domacinsko staranje). Ovaj kolektivi-
sticki pogled na svet podsti¢e snazne veze u zajednici,
duboku povezanost sa zemljom i Siroko shvatanje vre-
mena koje povezuje proslost, sadasnjost i buduc¢nost
u donosenju odluka i kulturnim praksama, kao $to su
haka, tangihanga (sahrane) i o¢uvanje znanja predaka
(matauranga). Za razliku od individualisti¢kih zapadnih
kultura, kultura Maora stavlja zajednicu i kolektivno
blagostanje iznad potreba pojedinca [28,29].

Aboridzini i narodi ostrva Toresovog moreuza u
Australiji suocili su se sa dubokim i trajnim tesko¢ama
zbog istorijskih i kontinuiranih posledica kolonizacije,
uklju€ujuci drustvena, politicka, ekonomska i kulturna
ogranicenja, kao i strukturni rasizam. Njihova rezilijen-
tnost je duboko ukorenjena u kulturi, uz zastitne fakto-
re kao $to su snazne veze sa zemljom, srodnicke veze,
duhovnost, kulturni rituali i prakse. Ovi elementi pod-
sti¢u kolektivni identitet i samoopredeljenje, podrzava-
juci kulturnu revitalizaciju i opste blagostanje [30,39].

Blagostanje i psihosocijalna kriza

Blagostanje predstavlja stanje napretka koje obuhvata
razli¢ite aspekte zivota i ima klju¢nu ulogu u ukupnom
zdravlju, sredi i uspehu.

Blagostanje se ogleda u prozivljavanju pozitivhog
i ispunjenog Zivota. To nije samo odsustvo patnje, vec
i prisustvo pozitivnih iskustava, ispunjenosti i osecaja
smisla. Blagostanje je snazno povezano i sa fizickim i sa
mentalnim zdravljem. Ona doprinosi ve¢em zivotnom
zadovoljstvu, ja¢a otpornost i poveéava sposobnost
suocavanja sa stresom i krizama. Osim toga, podstice
produktivnost i uspesnost.

PERMA model [40] identifikuje pet osnovnih ele-
menata dobrobiti: pozitivne emocije, angazovanost,
meduljudske odnose, ostvarivanje smisla i postignuce.
Fokusiranje na ove oblasti podsti¢e ravnotezu i ispu-
njenost, ¢ime se uvecavaju blagostanje i zivotno zado-
voljstvo.

+ Promoting healthy leadership rooted in moral val-
ues and responsiveness to community needs

« Supporting cultural cohesion and cultural tolerance

« Nurturing positive and moral values

« Working on conflict prevention and preparing for
adversity

+ Maintaining strong support for family values,
strengthening bonds, and cultivating a loving and
caring attitude toward children and their safety.

It is particularly significant that Indigenous/First
Nations/peoples demonstrate high resilience. For ex-
ample, in New Zealand, Maori culture emphasizes
reliance on relationships among people, ancestors,
and the natural world, grounded in values such as
whanaungatanga (kinship), manaakitanga (care), and
kaitiakitanga (stewardship). This collectivist worldview
fosters strong community bonds, deep connections
to the land, and a broad sense of time that integrates
past, present, and future in decision-making and cul-
tural practices such as haka, tangihanga (funerals), and
the preservation of ancestral knowledge (mdtauranga).
In contrast to individualistic Western cultures, Maori
culture places community and collective well-being
above individual needs [28,29].

Aboriginal and Torres Strait Islander peoples in
Australia have endured profound and persistent ad-
versity due to the historical and ongoing impacts of
colonization, including social, political, economic, and
cultural constraints, as well as structural racism. Their
resilience is deeply rooted in culture, with protective
factors such as strong connections to the land, kinship
systems, spirituality, and cultural rituals and practices.
These elements foster collective identity and self-de-
termination, supporting cultural revitalization and
overall well-being [30,39].

Well-being and psychosocial crisis

Well-being is a state of thriving that encompasses
various aspects of life and plays a vital role in overall
health, happiness, and success.

Well-being is reflected in experiencing a positive,
fulfilling life. It is not merely the absence of suffering, but
the presence of positive experiences, fulfillment, and a
sense of meaning. Well-being is strongly associated with
both physical and mental health outcomes. It contrib-
utes to greater life satisfaction, strengthens resilience,
and enhances the ability to cope with stress and crises.
In addition, it supports productivity and performance.

The PERMA model [40] identifies five core elements
of well-being: positive emotions, engagement, rela-
tionships, meaning, and accomplishment. Focusing on
these areas fosters balance and fulfillment, ultimately
enhancing resilience and life satisfaction.
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Primena principa PERMA modela podstice li¢ni rast
i razvoj i unapreduje mentalno zdravlje, postavljajuci
temelje za trajnu srecu, smislen i ispunjen zivot.

Faktori koji uticu na blagostanje

« Li¢ni faktori: samopostovanje, delotvorne vestine
u reSavanju zivotnih situacija i osecaj kontrole nad
sopstvenim Zivotom

« Socijalni faktori: snazni meduljudski odnosi, podr-
Zavajuca zajednica i osecaj pripadnosti

+ Faktori sredine: bezbedno i zdravo okruzenje sa pri-
stupom resursima i mogucnostima za rast i razvoj

- Ekonomski faktori: finansijska stabilnost, sigurno
zaposlenje i pravi¢an pristup resursima
Psihosocijalne krize mogu duboko da uti¢u na
blagostanje pojedinaca i porodica. Jacanje rezili-
jentnosti na nivou pojedinca, porodice i drustva
predstavlja klju¢nu komponentu u unapredivanju
sveukupnog blagostanja [41]. Blagostanje se moze
unaprediti putem sledecih nacina:

« Davanje prednosti samonezi: bavljenje aktivnosti-
ma koje podsti¢u opustanje, uzivanje i smanjenje
stresa

« lzgradnja ¢vrstih meduljudskih odnosa: negovanje
veza sa porodicom, prijateljima i clanovima zajednice

« Zahvalnostza ono Stoimamo i pozitivan stav: usred-
sredenost na pozitivhe aspekte Zivota i negovanje
optimisti¢cnog pogleda na svet

« Uces¢e u smislenim aktivnostima: bavljenje po-
duhvatima koji pruzaju radost, smisao i osecaj po-
stignuca

« TraZzenje stru¢ne pomoci kada je potrebna

« Ucenje novih Zivotnih vestina

« Razumevanje prema sebi samom i drugima

+ Prisutnost u sadasnjem trenutku

« Fokusiranje na vrline umesto na slabosti

« Podrska zajednici kroz altruizam

ZAKLJUCAK

Psihosocijalna kriza, kao posledica traume i nedaca,
moze biti ozbiljno stanje koje pogada pojedince, po-
rodice i zajednice. Praktikovanje rezilijentnosti, nego-
vanje duhovnosti i jacanje blagostanja jesu dragocene
strategije, ne samo za prevazilazenje psihosocijalne
krize, vec i za pripremu pojedinaca, porodica i zajedni-
ca za buduce izazove proizisle iz traume i nedaca.

Osnazivanje rezilijentnosti treba da bude jedan od
kljunih ciljeva stru¢njaka koji rade sa osobama suoce-
nim sa razli¢itim psihosocijalnim krizama. Podjednako
je vazno da strucnjaci prepoznaju ove krize i kao priliku
za li¢ni, porodi¢ni i drustveni rast i razvoj.

Sukob interesa: Nije prijavljen.

Applying PERMA principles promotes personal
growth and improved mental health, laying the foun-
dation for lasting happiness and a meaningful and ful-
filling life.

Factors influencing well-being

+ Personal factors: self-esteem, effective coping skills,
and a sense of control over one’s life

- Social factors: strong relationships, a supportive
community, and a sense of belonging

- Environmental factors: a safe, healthy environment
with access to resources and opportunities for growth

- Economic factors: financial stability, secure employ-
ment, and equitable access to resources
Psychosocial crises can profoundly affect the
well-being of individuals and families. Strength-
ening resilience at the individual, family, and soci-
etal levels is a key component of enhancing over-
all well-being [41]. Well-being can be improved
through:

« Prioritizing self-care: engaging in activities that pro-
mote relaxation, enjoyment, and stress reduction

« Building strong relationships: nurturing connec-
tions with family, friends, and community members

+ Practicing gratitude and positivity: focusing on life’s
positive aspects and cultivating an optimistic outlook

- Engaging in meaningful activities: participating in
pursuits that provide joy, purpose, and a sense of
accomplishment

« Seeking professional help when needed

+ Learning new life skills

+ Showing kindness toward oneself and others

« Being present in the “here and now”

« Focusing on strengths rather than weaknesses

+ Supporting the community through altruism

CONCLUSION

Psychosocial crisis, as a consequence of trauma and ad-
versity, can be a serious condition that impacts individ-
uals, families, and communities. Practicing resilience,
nurturing spirituality, and strengthening well-being
are valuable strategies not only for overcoming a psy-
chosocial crisis but also for preparing individuals, fami-
lies, and communities to face future challenges arising
from trauma and adversity.

Empowering resilience should be a central goal
for professionals working with people experiencing
different psychosocial crises. Equally important is that
professionals recognize these crises as opportunities
for personal, family, and community growth and de-
velopment.
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SAZETAK

Cilj rada: Ova studijaimala je za cilj da proceni promene u posturalnoj stabilnosti
kod zdravih starijih osoba koriS¢enjem senzora inercijalne merne jedinice (IMU) i
da ispita klinicki potencijal prenosive tehnologije za procenu ravnoteze u gerija-
trijskoj populaciji.

Metode: Trideset Cetiri zdrava ispitanika starija od 65 godina podeljena su u dve
starosne grupe (65—75 i > 75 godina). RavnoteZa je procenjena korid¢enjem IMU
senzora postavljenog na sakrum tokom 30-sekundnog stajanja u polu-tandem
stavu u tri pokusaja.

Rezultati: Ucesnici stariji od 75 godina pokazali su povecane oscilacije tela u od-
nosu na mladu grupu. Polne razlike su otkrile vece medio-lateralne oscilacije kod
muskaraca (p = 0,038). Nisu uocene znacajne razlike u brzini oscilacija ili povrsini
elipse, $to ukazuje na efikasne kompenzatorne mehanizme u statickim uslovima.

Zakljucak: IMU-bazirana procena ravnoteZe pokazuje osetljivost u otkrivanju
suptilnih promena povezanih sa staro3cu, sa prakticnim prednostima za klinicka
i zajednicka okruzenja.

Kljucne reci: posturalna stabilnost, starenje, prevencija padova, prenosiva
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ABSTRACT

Aim: This study aimed to evaluate age-related changes in postural stability
among healthy older adults using inertial measurement unit (IMU) sensors and
assess the clinical potential of wearable technology for balance assessment in
geriatric populations.

Methods: Thirty-four healthy participants aged > 65 years were divided into
two age groups (6575 and > 75 years). Balance was assessed using a sa-
crum-mounted IMU sensor during a 30-second semi-tandem stance in three
trials.

Results: Participants > 75 years showed increased postural sway compared to
younger counterparts. Gender differences revealed greater medio-lateral sway in
males (p = 0.038). No significant differences were observed in sway velocity or
ellipse area, suggesting effective compensatory mechanisms in static conditions.

Conclusion: IMU-based balance assessment demonstrates sensitivity in detect-
ing subtle age-related postural changes, with practical advantages for both clin-
ical and community settings.
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UvoD

Ravnoteza je osnovna komponenta ljudskog kretanja.
Funkcija ravnoteze odrzava se pomocu specificnih fi-
zioloskih mehanizama koji reguliSu posturalnu sta-
bilnost kroz preciznu prostorno-vremensku kontrolu
centra mase (COM) u odnosu na bazu oslonca [1]. Ovo
zahteva kontinuiranu integraciju vise senzornih ulaza,
uklju€ujudi gravitacione signale, karakteristike podlo-
ge, vizuelne informacije i proprioceptivne povratne
informacije, kako bi se postigla optimalna orijentacija
tela [2].

Odrzavanje ravnoteze tokom antigravitacionih ak-
tivnosti i pravilnog drzanja tela predstavlja osnovu za
izvodenje slozenijih pokreta. Ovi sekundarni pokreti
omogucavaju nam da se kre¢emo kroz prostor ili da
stupamo u interakciju sa okruzenjem [3]. Ravnoteza i
hod imaju klju¢nu ulogu u oc¢uvanju opste dobrobiti i
nezavisnosti starijih osoba.

Nazalost, starije osobe suocavaju se sa povecanim
rizikom od padova zbog fizioloskih promena poveza-
nih sa starenjem — ukljucujudi usporene reakcije rav-
noteze, senzorne deficite, efekte lekova i neuromisi¢nu
degeneraciju, $to naruava slozenu senzorimotornu
koordinaciju koja je osnova posturalne kontrole [4].

Poteskoce u ovim oblastima ne samo da povecava-
jurizik od padova i povreda, ve¢ doprinose i smanjenoj
pokretljivosti i socijalnoj izolaciji. Studije pokazuju da
priblizno 13% osoba uzrasta od 65 do 69 godina pri-
javljuje probleme sa ravnotezom, dok se taj procenat
naglo povecava na 46% kod osoba starijih od 85 go-
dina. Sli¢no tome, poremecaji hoda predstavljaju est
problem, pogadajuci oko 35% starijih od 70 godina
koji nisu institucionalizovani. Ovi poremecaji nisu po-
vezani samo sa smanjenom pokretljivo$¢u, vec¢ i sa 2,2
puta veéim rizikom od institucionalizacije i smrtnosti u
poredenju sa osobama bez poremecaja hoda [5]. Ove
statistike naglasavaju hitnu potrebu za ranom identifi-
kacijom, preventivnim strategijama i prilagodenim in-
tervencijama kako bi se ocuvala pokretljivost i smanjili
zdravstveni rizici u starijoj populaciji. Imajuci u vidu
ozbiljne posledice padova kod starijih osoba, procena
poremecaja ravnoteze predstavlja standardnu i kljuc-
nu praksu u gerijatrijskoj nezi i rehabilitaciji. Rano ot-
krivanje i intervencija mogu znacajno smanijiti rizik od
padova, ocuvati nezavisnost i poboljsati kvalitet Zivota.

Klinicki alati kao Sto su Bergova skala ravnoteze,
Timed Up and Go (TUG) test, Functional Reach test i Ti-
netti test Siroko se koriste zbog svoje efikasnosti, pouz-
danosti i moguc¢nosti da pruze vredne uvide u rizik od
padova. Medutim, ovi testovi se u velikoj meri oslanja-
ju na subjektivnu procenu ispitivaca, $to moze ugroziti
njihovu ta¢nost i doslednost. Takode, ¢esto nemaju do-
voljnu osetljivost da razlikuju osobe u relativno zdravoj

INTRODUCTION

Balance is a fundamental component of human move-
ment. The function of balance is maintained by specific
physiological mechanisms that regulate postural sta-
bility through precise spatiotemporal regulation of the
center of mass (COM) relative to the base of support [1].
This requires the continuous integration of multiple sen-
sory inputs, including gravitational cues, support surface
characteristics, visual information, and proprioceptive
feedback, to achieve optimal body orientation [2].

Maintaining balance during anti-gravitational activ-
ities and sustaining proper posture form the foundation
for executing more complex movements. These second-
ary movements enable us to propel ourselves through
space or interact with our surrounding environment [3].
Balance and gait play a vital role in maintaining the over-
all well-being and independence of elderly individuals.

Unfortunately, older adults face an increased risk of
falls due to age-related physiological changes - span-
ning slowed balance reactions, sensory deficits, medi-
cation effects, and neuromuscular deterioration, which
disrupt the complex sensorimotor coordination under-
lying postural control [4].

Difficulties in these areas not only increase the risk of
falls and injuries but also contribute to reduced mobili-
ty and social isolation. Studies show that approximate-
ly 13% of adults aged 65 to 69 report balance-related
issues-a figure that rises sharply to 46% among those
aged 85 and older. Similarly, gait disorders are a preva-
lent concern, affecting approximately 35% of non-insti-
tutionalized adults aged 70 and older. These disorders
are not only linked to reduced mobility but also correlate
with a 2.2-fold increase in the risk of institutionalization
and mortality compared to those without gait issues
[5]. These statistics underscore the urgent need for early
identification, prevention strategies, and tailored inter-
ventions to maintain mobility and reduce health risks in
aging populations. Given the serious consequences of
falls among older adults, assessing balance disorders is
a standard and essential practice in geriatric care and
rehabilitation. Early identification and intervention can
significantly reduce the risk of falls, preserve indepen-
dence, and improve overall quality of life.

Clinical tools such as the Berg Balance Scale, Timed
Up and Go (TUG) test, Functional Reach Test, and Tinet-
ti Test are widely used due to their efficiency, reliabili-
ty, and ability to provide valuable insights into fall risk.
However, these assessments rely heavily on subjective
interpretation by evaluators, which can compromise
their accuracy and consistency. Furthermore, they may
lack the sensitivity required to distinguish between
individuals in relatively healthy populations, limiting
their utility in early or subtle balance impairments [6].
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populaciji, $to ogranicava njihovu primenu u otkriva-
nju ranih ili suptilnih poremecaja ravnoteze [6].

Ove klinicke potrebe dovele su do razvoja instru-
mentalne procene ravnoteze tokom mirovanja, koja je
standardizovana u klinickoj praksi sredinom 20. veka.
Medu razli¢itim tehnoloskim pristupima, posturogra-
fija pomocu platformi za merenje sila izdvojila se kao
zlatni standard, koriste¢i ugradene senzore sila za
kvantifikaciju dinamike centra pritiska. Ova tehnika je
poznata pod razli¢itim nazivima, ukljucujudi stabilo-
metrija ili stabilografija [7].

Ipak, tradicionalna stabilometrija ima odredena
ograni¢enja. Stabilometrijske platforme cesto imaju
velike dimenzije i tezinu zbog tehnickih zahteva, Sto
ogranicava njihovu prenosivost u klinickom kontekstu.
Pored toga, da bi se dobili podaci u koordinatnom si-
stemu pacijenta — onom koji uzima u obzir orijentaciju
i polozaj stopala - neophodno je da pacijent postavi
stopala na platformu na unapred definisan nacin. Po-
stoje utvrdeni standardi za postavljanje stopala koji re-
guliSu ovaj proces. U nekim slu¢ajevima, dimenzije sto-
pala pacijenta koriste se za definisanje koordinatnog
sistema u kome se prikazuju rezultati ispitivanja [7].
Medutim, ova praksa moze uneti varijabilnost i dovesti
do relativizacije rezultata merenja, potencijalno uticuci
na njihovu konzistentnost i uporedivost.

Prikladna alternativa tradicionalnoj stabilometriji je-
ste merenje parametara ravnoteze pomocu inercijalnih
senzora, poput inercijalnih mernih jedinica (IMU), koje
obi¢no sadrZze trokomponentne akcelerometre. Sustin-
ski, IMU sistemi se zasnivaju na specijalizovanom cipu
koji sadrzi senzore rasporedene u tri medusobno uprav-
ne ravni. Optimalno postavljanje senzora zavisi od za-
datka, pri Cemu se anatomska pozicija bira strateski da bi
se registrovali relevantni kinematicki parametri ciljanog
posturalnog zadatka [8]. Nosivi inercijalni senzori se naj-
Cesce postavljaju u predelu struka ili trupa radi kvantifi-
kacije posturalnog njihanja i kinematike ubrzanja trupa.
Alternativne pozicije (donji ekstremiteti, grudna kost,
gornji ekstremiteti ili ¢elo) omogucavaju segment-spe-
cificne podatke o pokretima, dok troosne konfiguracije
omogucavaju sveobuhvatnu 3D prostorno-vremensku
analizu dinamike zglobova i segmenata tela [9].

Vazno je napomenuti da su IMU sistemi isplativi,
lagani i omogucavaju sprovodenje procene ravnoteze
u razli¢itim uslovima, bez prostornog ogranicenja, sto
ih ¢ini narocito pogodnim za testiranje starije popula-
cije. Najznacajnija prednost jeste to Sto pruzaju detalj-
ne informacije o suptilnim promenama u posturalnom
njihaju, kako u stati¢kim, tako i u dinamickim uslovima.

U naSem istrazivanju cilj je da pomocu IMU senzora
procenimo ravnotezu kod osoba starijih od 65 godina
i ispitamo njihovu sposobnost odrzavanja stabilnosti.

These clinical needs drove the development of instru-
mental balance assessment during quiet stance, which
became standardized in clinical practice during the mid-
20th century. Among the various technological approach-
es developed, force platform posturography emerged as
the gold-standard methodology, utilizing embedded
force sensors to quantify center-of-pressure dynamics.
This technique is also known by several names, including
stabilometry or stabilography, among others [7].

The fact is that traditional stabilometry, as it is, has
certain limitations. Stabilometric platforms very often
have relatively large dimensions and weight due to
technical requirements. Therefore, in a clinical context,
their use is hampered by a lack of portability. Apart
from the mentioned, to obtain data in the patient’s co-
ordinate system—specifically, one that considers the
orientation and position of the patient’s feet—it is nec-
essary to position the feet on the measurement plat-
form in a predefined manner. Established standards
for foot placement exist to guide this process. In some
instances, the dimensions of the patient’s feet are also
used to define the coordinate system in which exam-
ination results are presented [7]. However, this practice
can introduce variability and lead to a relativization of
the measurement outcomes, potentially affecting their
consistency and comparability.

A suitable alternative to traditional stabilometry is
the measurement of balance parameters using inertial
sensors, such as inertial measurement units (IMUs),
which typically contain three-component accelerom-
eters. Essentially, IMU systems are based on a special-
ized chip that contains sensors located in three mutu-
ally perpendicular planes. Optimal sensor positioning
is task-dependent, with anatomical placement strate-
gically selected to capture relevant kinematic parame-
ters for the targeted postural assessment [8]. Wearable
inertial sensors are typically positioned at the waist or
trunk to quantify postural sway and trunk accelera-
tion kinematics. Alternative mounting locations (lower
limbs, sternum, upper extremities, or forehead) pro-
vide segment-specific movement data, with triaxial
configurations enabling comprehensive 3D spatiotem-
poral analysis of joint and body segment dynamics [9].

After all, it is worth noting that IMU systems, being
cost-effective, lightweight, and capable of administering
postural assessments in diverse environments without
spatial constraints, are particularly suitable for testing
the elderly population. The most important aspect is that
they provide detailed information on subtle changes in
postural sway for both static and dynamic conditions.

In our study, we aim to use an IMU sensor to assess
individuals over 65 years of age and evaluate their abil-
ity to maintain balance.
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METODE
Ucesnici

U istrazivanju je ucestvovalo 34 zdrava odrasla ispita-
nika (muskaraca 5; Zena 29), starosti 65 godina i vise,
podeljenih u dve grupe (65-75 godina i >75 godina).
Isklju¢eni su ispitanici sa neuroloskim, ortopedskim ili
kardiovaskularnim oboljenjima koja uti¢u na ravnote-
zu, oni koji koriste pomagala za kretanje, kao i osobe
koje uzimaju relevantne lekove. Svi ucesnici dali su pi-
smeni pristanak, a istraZivanje je odobrio Eti¢ki komitet
FSBI pri Centru za mozak i neurotehnologiju (br. 7, 19.
jul 2021), u skladu sa Helsinskom deklaracijom.

Dizajn studije i postupci merenja

Procena ravnoteZe vrsena je pomocu Neurosoft IMU
senzora (Neurosoft, Ivanovo, Rusija), postavljenog u ni-
vou sakruma (L2-S2) pomocu elasti¢nog pojasa, u skla-
du sa utvrdenom metodologijom [8] (Slika 1). Ovakvo
pozicioniranje omogucava registrovanje oscilacija tela
u blizini centra mase, uz pracenje pokreta karlice. Ispi-
tanici su stajali u polu-tandem polozaju (dominantna
noga napred, ruke na kukovima) sa otvorenim o¢ima u
trajanju od 30 sekundi, mirno i bez pokreta. Nakon ini-
cijalne probe za upoznavanje sa zadatkom, sprovede-
ne su tri test-repeticije, sa pauzama od po 10 sekundi
izmedu svake probe. Ugradeni troosni akcelerometar
belezio je podatke frekvencijom od 200 Hz, uz beZi¢ni
prenos na namenski softver na ra¢unaru radi analize.
U istrazivanju smo analizirali parametre posturalne
stabilnosti merenjem pomocu IMU senzora. Za sva-
kog ispitanika izracunate su prosec¢ne vrednosti iz tri
merenja za sledeée pokazatelje:
« sway mean X — prose¢an pomeraj centra pritiska
(COP) u levo-desno (X) pravcu,
« sway meanY - prosecan pomeraj COP u antero-pos-
teriornom (Y) pravcu,
« prosecna brzina pomeranja,
« povrsina elipse koja obuhvata 95% oscilacija.

Statisticka analiza

Kolmogorov-Smirnov i Shapiro-Wilk testovi koris¢eni
su za procenu normalnosti distribucije podataka. Posto
podaci nisu pratili normalnu distribuciju, za poredenje
razlika izmedu dve grupe koriséen je Mann-Whitney U
test, a rezultati su prikazani kao medijane (sa minimal-
nim i maksimalnim vrednostima).

REZULTATI

Grupa =75 godina pokazala je vece prosec¢ne oscilacije u
oba smera, X iY, $to moze ukazivati na vecu nestabilnost
(Tabela 1). Medutim, ove razlike nisu bile statisti¢ki zna-
¢ajne (p > 0,05). Slicno tome, nisu uoc¢ene znacajne razli-

METHODS
Participants

The study included 34 healthy adults (male, 5; female,
29) aged 65 years or older, divided into two groups (65-
75 years and >75 years). We excluded participants with
neurological, orthopedic, or cardiovascular conditions
that affected balance, those using mobility aids, and
individuals taking relevant medications. Participants
provided written informed consent, and the study
was approved by the Ethical Committee of FSBI at the
Center for Brain and Neurotechnology (No. 7, July 19,
2021), in accordance with the Declaration of Helsinki.

Study design and measurement procedures

Balance assessments were performed using the Neu-
rosoft IMU sensor (Neurosoft, lvanovo, Russia), posi-
tioned near the sacrum level (L2-S2) via an elastic band
holder, in accordance with established methodology
[8] (Figure 1). This placement captures body oscillations
near the center of mass while monitoring pelvic move-
ments. Participants maintained a semi-tandem stance
(dominant leg forward, hands on hips) with eyes open
for 30 seconds, remaining motionless. Following an
initial familiarization trial, three test repetitions were
conducted, with 10-second rests between each trial.
The integrated triaxial accelerometer recorded data
at 200 Hz, with wireless transmission to dedicated PC
software for analysis.

Slika 1. Postavljanje IMU senzora za merenje ravnoteze

Figure 1. Set up for balance measurements with the IMU sensor
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Tabela 1. Poredenje grupa (<75 vs. >75)

Table 1. Group comparisons (< 75 vs. > 75)

Sway Mean X (°) 0.026 (-0.584-0.968) 0.086 (-0.110-0.780) 0.255
Sway MeanY (°) 0.047 (-1.093-0.910) 0.280 (-0.638-1.320) 0.581
Sway Velocity (/s) 2.189 (1.342-3.286) 1.910(0.780-3.638) 0.241
Ellipse Area (°%) 3.905 (1.589-32.884) 4.084(0.780-9.242) 0.679

ke u brzini pomeranja niti u povrsini elipse, sto sugerise
da se grupe ne razlikuju u ukupnoj posturalnoj kontroli.

Muskarci su pokazali statisticki znacajno vece osci-
lacije u X pravcu (p = 0,038), dok su Zene imale vecu
brzinu pomeranja i povrsinu elipse, iako te razlike nisu
bile statisti¢ki znacajne (Tabela 2).

DISKUSLJA

Istrazivanje posturalne stabilnosti kod zdravih starijih
osoba pomocu IMU senzora otkrilo je odredene tren-
dove, iako vecina rezultata nije dostigla statisti¢ku zna-
¢ajnost. Ovi nalazi mogu pruziti uvid u proces starenja
i njegov uticaj na ravnotezu, istovremeno otvarajudi
pitanja za dalja istrazivanja.

Povecane oscilacije u X i Y pravcu kod ispitanika
starijih od 75 godina (Tabela 1) u skladu su sa prethod-
nim studijama koje ukazuju na progresivno pogorsanje
ravnoteze sa starenjem [10,11]. Ovo se moze pripisati
opadanju senzorne i motori¢ke funkcije, ukljucujuci
gubitak misi¢ne mase i ostecenje vestibularnog siste-
ma [11,12]. Medutim, odsustvo statistic¢ki znacajnih ra-
zlika u brzini njihanja i povrsini elipse moze ukazivati
na to da zdrave starije osobe odrzavaju stabilnost u
stati¢ckim uslovima pomoc¢u kompenzatornih mehani-
zama [13]. Blago povecanje oscilacija kod starijih ispi-
tanika moze imati klinicki znacaj, jer prethodna istrazi-
vanja pokazuju da ¢ak i male promene mogu povecati
rizik od padova [14,15].

Tabela 2. Gender comparisons (Female vs. Male) for both subgroups

In the study, we analyzed parameters of postural
stability measured using IMU sensors. For each partic-
ipant, average values were calculated from three mea-
surements for the following indicators:

+ sway mean X - mean center of pressure (COP) dis-
placement in the left-right (X) direction,

« sway meanY - mean COP displacement in the ante-
rior-posterior (Y) direction,

+ mean sway velocity,

- ellipse area encompassing 95% of oscillations.

Statistical analysis

The Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to assess the normality of data distribution.
Since the data did not follow a normal distribution, the
Mann-Whitney U test was used to compare differences
between the two groups, and the data were presented
as medians (with minimum and maximum values).

RESULTS

The group = 75 showed greater mean oscillations in
both the X and Y directions, which may indicate high-
er instability (Table 1). However, these differences were
not statistically significant (p > 0.05). Similarly, there
were no significant differences in sway velocity or el-
lipse area, suggesting that the groups did not differ in
overall postural control.

Table 2. Gender comparisons (Female vs. Male) for both subgroups

Sway Mean X () 0.026 (-0.584-0.739) 0.181(0.063-0.780) 0.038*
Sway MeanY () 0.208 (-1.093-1.320) 0.147 (-0.638-0.880) 0.847
Sway Velocity (/s) 2.057 (1.342-3.638) 1.797 (0.780-2.447) 0.192
Ellipse Area (°%) 4.132(1.589-32.884) 3.812(0.780-5.449) 0.530

*p < 0,05 se smatra statisticki znacajnim

*p < 0.05 considered statistically significant

288

Septembar 2025. | Volumen 6/ Broj 3 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



MOGUCNOSTI KORISCENJA SENZORA INERCIJALNE MERNE JEDINICE ZA PROCENU SPOSOBNOSTI ODRZAVANJA RAVNOTEZE KOD STARLIH OSOBA

Nedovi¢ N. et al.

POSSIBILITIES OF USING INERTIAL MEASUREMENT UNIT SENSOR FOR ASSESSING BALANCE ABILITIES IN THE ELDERLY

Polne razlike u posturalnoj kontroli manifestuju se
prvenstveno u mediolateralnom njihaju tokom static-
kog stajanja [16,17]. Posebno, stabilizacija stava (Sire
postavljanje stopala) dovodi do vece redukcije njihanja
kod starijih muskaraca u poredenju sa zenama, 5to su-
geriSe da muskarci pokazuju slabiju stabilnost u uskim
stavovima [18]. lako su ove razlike suptilne, one ukazu-
ju na potrebu za polno specifi¢cnim pristupima u proce-
ni i tretmanu poremecaja ravnoteze.

Upotreba IMU senzora omogucila je jednostavnu
i objektivnu procenu ravnoteze u prirodnim uslovima.
Ovi senzori su pouzdani alati za merenje posturalne
stabilnosti, posebno u mediolateralnom pravcu kod
zadataka niskog nivoa tezine [19]. U kontekstu pred-
vidanja padova, inercijalne merne jedinice (IMU), naj-
CeSce predstavljene akcelerometrima, korisé¢ene su za
razlikovanje osoba sklonih padovima od onih koji nisu,
kao i za procenu rizika od padanja [20].

Medutim, mali uzorak i homogena populacija mo-
gli su doprineti odsustvu znacajnih razlika. Buduéa
istrazivanja trebalo bi da ukljuce vedi broj ispitanika i
osobe sa blagim poremecajima ravnoteze kako bi se
bolje razumeli rani znaci rizika od padova. Takode, pro-
cena dodatnih parametara (npr. frekvencijski spektar
oscilacija) mogla bi dati preciznije zakljucke.

lako su razlike bile male, kontinuirano pracenje po-
sturalne stabilnosti pomoc¢u IMU senzora moze biti ko-
risno za rano otkrivanje promena koje prethode pado-
vima [20]. Ova tehnologija nudi prednosti u odnosu na
klinicke testove omogucavajuci kvantitativnu i ponov-
ljivu procenu sa minimalnom opremom. Perspektivno,
kombinovanje IMU senzora sa drugim modalitetima,
kao Sto su EEG ili elektromiografija, moglo bi pruziti
dublji uvid u mehanizme odrzavanja ravnoteze [21].

ZAKLJUCAK

Ovo istrazivanje moze doprineti razumevanju pro-
mena u kontroli ravnoteze povezanih sa starenjem i
ukazuje na potencijalnu klini¢ku primenu IMU senzora
za procenu posture. Prakticne prednosti naseg proto-
kola sa IMU senzorom postavljenim na sakrum - uk-
ljuCujuci prenosivost, primenjivost u realnim uslovima
i biomehanicku relevantnost za kretanje COM - ¢ine
ovaj pristup vrednim alatom za gerijatrijske procene u
zajednici.

Buduca istrazivanja trebalo bi da se fokusiraju na
prosirenje uzorka i integraciju podataka dobijenih sen-
zorima sa klinickim merama ravnoteze kako bi se omo-
gucila preciznija stratifikacija rizika.

Sukob interesa: Nije prijavljen.

Males exhibited statistically significantly greater
oscillations in the X direction (p = 0.038), while females
showed higher sway velocity and ellipse area, although
these differences were not statistically significant (Ta-
ble 2).

DISCUSSION

The investigation of postural stability in healthy old-
er adults using IMU sensors revealed specific trends,
although most results did not reach statistical signif-
icance. These findings may provide insights into the
aging process and its impact on balance, while simul-
taneously raising questions for further research.

Increased oscillations in the X and Y directions in
participants older than 75 years (Table 1) are consis-
tent with existing studies, which indicate a progressive
deterioration of balance with age [10,11]. This can be
attributed to the decline in sensory and motor func-
tions, including loss of muscle mass and impairment
of the vestibular system [11,12]. However, the absence
of statistically significant differences in sway velocity
and ellipse area may suggest that healthy older adults
maintain stability in static conditions through com-
pensatory mechanisms [13]. The slight increase in os-
cillations among older participants may have clinical
significance, as previous research shows that even mi-
nor changes can increase fall risk [14,15].

Gender differences in postural control manifest
primarily in mediolateral sway during static stand-
ing [16,17]. Notably, stance stabilization (wider foot
placement) produces greater sway reduction in older
males compared to females, suggesting males exhibit
poorer stability in narrow stance configurations [18].
These differences, though subtle, indicate the need for
gender-specific approaches in balance disorder assess-
ment and treatment.

The use of IMU sensors enabled a simple and ob-
jective assessment of balance in natural conditions.
Those are reliable tools for measuring postural stabil-
ity, particularly excelling in the mediolateral direction
for low-difficulty tasks [19]. In the context of fall pre-
diction, inertial measurement units (IMUs), typically
represented by accelerometers, have been used to dis-
tinguish between fallers and non-fallers, as well as to
assess the risk of falling [20].

However, the small sample size and homogeneous
population may have contributed to the lack of signif-
icant differences. Future studies should include larger
participant numbers and individuals with mild balance
disorders to understand the early signs of fall risk bet-
ter. Additionally, evaluating further parameters (e.g.,
the frequency spectrum of oscillations) could yield
more precise conclusions.
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Although the differences were slight, continuous
monitoring of postural stability using IMU sensors could
be beneficial for early detection of changes that pre-
cede falls [20]. This technology offers advantages over
clinical tests by enabling quantitative and repetitive as-
sessment with minimal equipment. Prospectively, com-
bining IMU sensors with other modalities, such as EEG
or electromyography, could provide deeper insight into
the mechanisms of balance maintenance [21].

CONCLUSION

This study may contribute to the understanding of
age-related changes in balance control and demon-
strates the potential clinical utility of IMU sensors for
postural assessment. The practical advantages of our
sacral-mounted IMU protocol - including portability,
real-world applicability, and biomechanical relevance
to COM movements — position this approach as a valu-
able tool for community-based geriatric assessments.

Future research should focus on expanding the
sample size and integrating sensor-derived data with
clinical balance measures to enable more precise risk
stratification.
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SAZETAK

Uvod/Cilj: Antibiotici od svog otkrica predstavljaju klju¢nu odbranu od bakte-
rijskih infekcija, ali sve veci broj sojeva razvija otpornost putem spontanih ge-
netskih mutacija i sticanja gena rezistencije, Sto se dodatno podstice njihovom
nepravilnom i ucestalom upotrebom. Ovaj pregled literature obuhvata radove
objavljene od 2010. do 2024. godine i analizira Cetiri klju¢ne oblasti: zloupotre-
bu i neadekvatnu primenu antibiotika, razvoj superbakterija, globalne aspekte
antimikrobne rezistencije (AMR) i preventivne strategije sa naglaskom na ulogu
vitamina. Cilj ovog pregleda je da prikaZe dokaze o zloupotrebi antibiotika, ra-
zvoju rezistencije i preventivnim strategijama, sa posebnim osvrtom na znacaj
vitamina u ouvanju imuniteta i unapredenju rada zdravstvenih sistema.

Metode: U pregled literature ukljuceni su radovi objavljeni u periodu od 2010.
do 2024. godine, sa fokusom na analizu nepravilne upotrebe antibiotika, razvoj
superbakterija, globalni uticaj AMR-a i ulogu vitamina u preventivnim strategi-
jama.

Rezultati: Rezultati pokazuju da su najce3ci uzroci neadekvatne terapije samoi-
nicijativno uzimanje lekova, propisivanje bez mikrobioloske potvrde i lo3a komu-
nikacijaizmedu lekara i pacijenta. AMR je prepoznat kao jedna od najvecih pretnji
javnom zdravlju, sa znacajnim posledicama po morbiditet, mortalitet i troskove
zdravstvenog sistema. Preventivne mere obuhvataju edukaciju zdravstvenih rad-
nika i stanovnistva, regulisanje prodaje antibiotika, razvoj novih dijagnostickih i
terapijskih metoda, kao i promociju zdravih navika. Poseban znacaj imaju vitami-
ni sa antioksidativnim svojstvima (retinol, tokoferol i L-askorbinska kiselina), koji
mogu smanjiti potrebu za antibioticima, posebno uz doprinos vitamina D, za koji
je poznato da stimulie imuni sistem.

Zakljucak: Integrisani pristup, u skladu sa konceptom One Health, kljucan je
za ocuvanje efikasnosti postojecih lekova i smanjenje javnozdravstvenog optere-
cenja uzrokovanog AMR-om.
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ABSTRACT

Introduction/Aim: Since their discovery, antibiotics have represented a key de-
fense against bacterial infections, but an increasing number of strains are devel-
oping resistance through spontaneous genetic mutations and the acquisition of
resistance genes, a process further stimulated by theirimproper and frequent use.
This literature review encompasses studies published between 2010 and 2024
and analyzes four key areas: the misuse and inappropriate application of antibiot-
ics, the development of superbugs, the global aspects of antimicrobial resistance
(AMR), and preventive strategies with an emphasis on the role of vitamins. This
review aims to present evidence on antibiotic misuse, resistance development,
and preventive strategies, with particular attention to the importance of vitamins
in maintaining immunity and improving the functioning of healthcare systems.
Methods: This literature review includes studies published from 2010 to 2024,
focusing on the analysis of antibiotic misuse, the development of superbugs, the
global impact of AMR, and the role of vitamins in prevention strategies.
Results: The results indicate that the most common causes of inadequate ther-
apy are self-medication, prescription without microbiological confirmation, and
poor communication between physicians and patients. AMR has been recognized
as one of the greatest threats to public health, with significant consequences for
morbidity, mortality, and healthcare system costs. Preventive measures include
education of healthcare professionals and the general population, regulation of
antibiotic sales, the development of new diagnostic and therapeutic methods,
and the promotion of healthy lifestyle habits. Of particular importance are vita-
mins with antioxidant properties (retinol, tocopherol, and L-ascorbic
acid), which may reduce the need for antibiotics, especially with the contribu-
tion of vitamin D, known to stimulate the immune system.

Conclusion: An integrated approach, in line with the One Health concept, is
crucial for preserving the effectiveness of existing drugs and reducing the public
health burden caused by AMR.

Keywords: antibiotics, antimicrobial resistance, rational use, intestinal
microbiota, vitamins, public health

Corresponding author:

Ana Miljkovi¢

Department of General Medicine and Geriatrics, Faculty of Medicine, University
of Novi Sad

3 Hajduk Veljkova Street, 21000 Novi Sad, Serbia

E-mail: ana.miljkovic@mf.uns.ac.rs

Prihvaceno - Accepted: August 28, 2025; Online first: September 25,2025

DOI: 10.5937/smclk6-59502

SERBIAN JOURNAL OF THE MEeDIcAL CHAMBER | Volume 6/ No. 3 | September 2025

291



JAVNO ZDRAVSTVENI ASPEKTI — ZLOUPOTREBE | NEADEKVATNO KORISCENJE ANTIBIOTIKA

Miljkovi¢ A. i Koprivica M.

uvoD

Nedavni podaci ukazuju na znacajan izazov sa kojim
se suocavaju zdravstveni sistemi sirom sveta. Procene
pokazuju da bi antimikrobna rezistencija (AMR) mogla
rezultirati sa 10 miliona smrtnih sluc¢ajeva godisnje na
globalnom nivou i smanjenjem globalnog bruto do-
maceg proizvoda za 2% do 3,5%, uz ekonomske posle-
dice koje bi do 2050. godine mogle dostic¢i 100 triliona
americkih dolara [1-3]. Rastuéa ucestalost infekcija i
smrtnih slucajeva povezanih sa antimikrobnom rezi-
stencijom (oko 70% infekcija izazvanih bakterijama
otpornim na antibiotike javlja se u zdravstvenim usta-
novama) primecuje se kod gotovo svih bakterijskih so-
jevai srodnih antibiotskih terapija [1-3]. Svetska zdrav-
stvena organizacija je 2019. godine prepoznala AMR
kao jednu od deset najvaznijih globalnih opasnosti po
javno zdravlje sa kojima se suocava ¢ovecanstvo, dok
su Evropska komisija i drzave clanice EU od jula 2022.
godine svrstale AMR medu tri primarne zdravstvene
pretnje [1-3]. Ova zabrinjavajuca situacija ukazuje na
potrebu ja¢anja mera kontrole infekcija, unapredenje
svesti i intenziviranje istrazivackih napora [1-3].

Antimikrobna rezistencija (AMR) predstavlja spo-
sobnost mikroorganizama, ukljucujuci bakterije, viru-
se, gljivice i parazite, da izbegnu dejstvo antimikrobnih
lekova koji su ranije bili efikasni u njihovom suzbijanju.
Ovaj proces nastaje kao rezultat prirodne selekcije i
adaptacije mikroorganizama, uklju¢ujudi spontane ge-
netske mutacije i horizontalni prenos gena otpornosti,
$to dovodi do smanjenja ili potpunog gubitka efika-
snosti standardnih terapija [1,2].

Antibiotici su bioloski vazna organska jedinjenja
koja su svojim dejstvom spasili mnoge zZivote Sirom sve-
ta. Njihovo dejstvo zasniva se na razlic¢itim mehanizmi-
ma ometanja funkcija bakrerijske ¢elije. Neki antibiotici
deluju bakteriostatski, a neki bakteriocidno. Bakterio-
cidne grupe antibiotika dovode do smrti bakterije dok
bakteriostatski antibiotici imaju moguénost da bakteri-
je drze u stazi $to znaci da ona nec¢e modi da se mnozi i
da obavlja svoje fizioloske potrebe. Ujedno ¢e biti pod-
loZna odgovoru antitela i beloj krvnoj lozi koja se nalazi
u svakom Zivom bic¢u i koja ¢e putem bele krvne loze,
antitela ali i komponenta komplementa dovesti do smr-
ti bakteriskih ¢elija. Dok bakteriocidni antibiotici ome-
taju direktno bakterisku ¢eliju izazivajudi njenu smrt na
razli¢ite nacine. Mehanizmi delovanja baktericidnih an-
tibiotika uklju¢uju oste¢enje membrane i ¢elijskog zida
bakterijske celije, ometanje metabolickih procesa, oste-
¢enje RNK molekula i proteina odgovornih za ispravlja-
nje gresaka tokom deobe ¢elija, kao i direktno ostece-
nje DNK. Ovo su samo neki od datih mehanizama.

Antibiotici su, od revolucionarnog otkri¢a do da-
nas, ostali glavna linija odbrane od bakterija. Medutim,
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INTRODUCTION

Recent figures underscore a significant dilemma within
healthcare systems worldwide. Estimates suggest that
AMR could result in 10 million deaths annually on a
global scale and a reduction of the global gross domes-
tic product by 2% to 3.5%, with economic consequences
potentially reaching 100 trillion US dollars by 2050 [1-3].
The rising incidence of infections and deaths associated
with antimicrobial resistance (with around 70% of infec-
tions caused by antibiotic-resistant bacteria taking place
in healthcare facilities) has been observed across nearly
all bacterial strains and the related antibiotic therapies
[1-31.In 2019, the World Health Organization (WHO) rec-
ognized antimicrobial resistance as one of the ten fore-
most global public health threats confronting humanity,
while the European Commission and EU member states
identified AMR as one of the three primary health threats
as of July 2022 [1-3]. This alarming situation highlights
the need to strengthen infection control measures, raise
awareness, and intensify research efforts [1-3].
Antimicrobial resistance (AMR) refers to the ability
of microorganisms, including bacteria, viruses, fungi,
and parasites, to evade the effects of antimicrobial
agents that were previously effective in eliminating
them. This process occurs as a result of natural selec-
tion and adaptation of microorganisms, including
spontaneous genetic mutations and horizontal trans-
fer of resistance genes, leading to a reduction or com-
plete loss of effectiveness of standard therapies [1,2].
Antibiotics are biologically important organic com-
pounds that have saved countless lives worldwide.
They act in different ways to disrupt the physiological
processes and structural integrity of bacterial cells.
Some antibiotics act bacteriostatically, while others are
bactericidal. Bactericidal groups of antibiotics induce
bacterial cell death, whereas bacteriostatic antibiotics
halt bacterial growth and reproduction, which means
that they will not be able to multiply and perform their
physiological needs and will be susceptible to the re-
sponse of antibodies and white blood cells found in ev-
ery living being and which, through white blood cells,
antibodies and complement components, will lead to
the bacterial eradication. Bactericidal antibiotics exert
their effects by directly targeting the bacterial cell, lead-
ing to cell death through various mechanisms. Some
of them damage the bacterial cell membrane and cell
wall, while others suppress essential metabolic pro-
cesses. Certain agents impair RNA molecules and spe-
cific proteins involved in the correction of errors during
cell division, and some act directly on the bacterial DNA
itself. These are just some of the known mechanisms.
From their revolutionary discovery until today, anti-
biotics have served as the main line of defense against
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sve vedi broj razlicitih sojeva bakterija razvija otpornost
putem endogenih mehanizama, ukljucujudi spontane
genetske mutacije i sticanje ili ekspresiju gena otpor-
nosti. Pored ovih inherentnih puteva, nepotrebno i
neopravdano izlaganje bakterija antibioticima moze
dovesti do ovog fenomena. Bakterije ¢esto ne postaju
odmah potpuno otporne. U pocetku razvijaju osetlji-
vost, osetljivost bakterija je oznacena sa”S” (osetljiva), a
zatim ulaze u stanje parcijalne osetljivosti, Sto je ozna-
¢eno sa“l” (srednja osetljivost). Tek nakon ponovljenog
izlaganja datom antibiotiku dolazi do potpune rezi-
stencije, $to je na antibiogramu naznacgeno sa “R" (ot-
poran). Procenjuje se da ¢e do 2050. godine nivo bak-
terijske rezistencije na antibiotike dosti¢i veoma visoke
razmere [1]. Takode je vazno napomenuti da odredene
klase antibiotika sintetizuju ljudi i ne mogu se naci u
prirodi. Nasuprot tome, odredene grupe antibiotika
sintetizuju drugi mikroorganizmi, odnosno mogu se
naci u prirodi. Cak i kada se pravilno koriste, antibio-
tici mogu izazvati ozbiljne nezeljene efekte ako se ne
koriguju na vreme. Ovo uvodi vaznu eti¢cku dimenziju,
kao i odgovornost klini¢ara koji propisuje antibiotik [2].

Cilj ovog pregleda literature je da prikaze najnovije
nauc¢ne dokaze o zloupotrebi i neadekvatnoj upotrebi
antibiotika, razvoju superbakterija povezanih sa njiho-
vom prekomernom primenom, globalnim aspektima
antimikrobne rezistencije i preventivnim strategijama,
sa posebnim naglaskom na ulogu vitamina u o¢uvanju
imunoloske funkcije. Svrha rada je da se doprinese boljoj
zastiti ugrozenih populacija, unapredenju racionalne pri-
mene antibiotika i efikasnijem radu zdravstvenih sistema.

Znacaj antimikrobne rezistencije (AMR)

Antimikrobna rezistencija (AMR) predstavlja jedan od
najvecih izazova savremene medicine i javnog zdravlja,
sa potencijalno katastrofalnim posledicama na global-
nom nivou[1-3]. Prema najnovijim procenama, ukoliko
se trenutni trend porasta rezistencije nastavi, do 2050.
godine AMR bi mogao uzrokovati do 10 miliona smrt-
nih slu¢ajeva godisnje, uz smanjenje globalnog bruto
domaceg proizvoda za 2-3,5% [1]. Svetska zdravstvena
organizacija je 2019. godine svrstala AMR medu deset
najvecih pretnji po javno zdravlje, dok su institucije
Evropske unije 2022. godine prepoznale ovaj problem
kao jednu od tri prioritetne zdravstvene pretnje [2,3].
Posebno zabrinjava podatak da se oko 70% infekcija
izazvanih bakterijama otpornim na antibiotike javlja u
zdravstvenim ustanovama, dok se porast njihove uce-
stalosti belezi se kod gotovo svih znacajnih patogenih
sojeva [3]. Ovakva situacija zahteva intenziviranje mera
kontrole infekcija, povecanje svesti javnosti i zdrav-
stvenih radnika, kao i jaCanje istrazivackih aktivnosti
usmerenih na pronalazenje novih terapijskih resenja.

bacteria. However, an increasing number of different
strains of bacteria are developing resistance through
endogenous mechanisms, including spontaneous ge-
netic mutations and the acquisition or expression of re-
sistance genes. In addition to these inherent pathways,
the frequent, unnecessary, and unjustified exposure of
bacteria to antibiotics can also lead to this phenome-
non. Bacteria often do not immediately become com-
pletely resistant. Initially, they develop sensitivity; the
sensitivity of bacteria is indicated by “S” (susceptible),
then they move into a state of partial sensitivity, which
is labeled by “I" (intermediate sensitivity). Only after re-
peated exposure to a given antibiotic does complete
resistance occur, which is indicated on the antibiogram
by “R” (resistant). It is estimated that by 2050, there will
be very high levels of bacterial resistance to antibiotics
[1]. It is also important to note that certain classes of
antibiotics are synthesized by humans and cannot be
found in nature. In contrast, certain groups of antibiot-
ics are synthesized by other microorganisms, or rather,
can be found in nature. Even when used appropriate-
ly, antibiotics can cause severe adverse effects if side
effects are not promptly managed. This introduces an
important ethical dimension, as well as the responsi-
bility of the clinician who prescribes the antibiotic [2].

This literature review aims to present the latest sci-
entific evidence on the misuse and inadequate use of
antibiotics, the development of superbugs associated
with their overuse, the global aspects of antimicrobial
resistance, and preventive strategies, with particular
emphasis on the role of vitamins in maintaining im-
mune function. The purpose of the paper is to contrib-
ute to better protection of vulnerable populations, the
advancement of rational antibiotic use, and the more
efficient functioning of healthcare systems.

Significance of Antimicrobial Resistance (AMR)

Antimicrobial resistance (AMR) represents one of the
most significant challenges of modern medicine and
public health, with potentially catastrophic conse-
quences on a global scale [1-3]. According to the latest
estimates, if the current trend of increasing resistance
continues, by 2050 AMR could cause up to 10 million
deaths annually, accompanied by a 2-3.5% reduction
in the global gross domestic product [1]. In 2019, the
World Health Organization ranked AMR among the
ten greatest threats to public health, while in 2022,
European Union institutions recognized this issue as
one of the three priority health threats [2,3]. Particular-
ly concerning is the fact that about 70% of infections
caused by antibiotic-resistant bacteria occur in health-
care facilities, with an increase in their incidence ob-
served among almost all major pathogenic strains [3].
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METOD

Pretraga literature sprovedena je u bazama MEDLINE i
PubMed koris¢enjem kombinacije klju¢nih reci na en-
gleskom jeziku, vezanih za antibiotike, antimikrobnu
rezistenciju, prevenciju, racionalnu upotrebu i mikro-
biotu. U obzir su uzeti radovi objavljeni u periodu od
2010. do 2024. godine. Ukljuc¢ena su originalna istrazi-
vanja, sistematski i narativni pregledi, klinicke studije i
relevantni izvestaji medunarodnih zdravstvenih orga-
nizacija. Isklju¢eni su radovi bez nau¢ne metodologije
i oni koji nisu pruzali empirijske podatke o prevalenciji
i posledicama neadekvatne upotrebe antibiotika. Ana-
liza je sprovedena kvalitativnim pristupom, a nalazi su
grupisani u tematske celine koje obuhvataju klju¢ne
aspekte problema i mogucnosti prevencije.

Pregled ¢lanka zasnivao se na kvalitativnoj analizi
sadrzaja radova i empirijskih podataka, a potom i kom-
parativnoj interpretaciji nalaza iz istrazivanja. Dobijeni
rezultati istrazivanja su potom tematski kategorisani u
Cetiri teme (Slika 1): zloupotreba i neadekvatna upotre-
ba antibiotika [3-18], razvoj superbakterija povezan sa
prekomernom upotrebom antibiotika [18-29], global-
ni aspekti antimikrobne rezistencija [30-33], i strategije
prevencije prekomerne upotrebe antibiotika [34-39].

Zloupotreba i neadekvatna upotreba
antibiotika

Glavni uzrok trenutne globalne krize jeste prekomerna
upotreba i zloupotreba antimikrobnih sredstava, kao
$to je ranije pomenuto. Znacajno je da brojne studije

brojradova /

number of studies

tema 1: 16 radova / Topic 1: 16 studies
tema 2: 12 radova / Topic 2: 12 studies

tema 3: 4 radova / Topic 3: 4 studies
tema 4: 6 radova / Topic 4: 6 studies

Slika 1. Proces uradenog pregleda literature o samoupotrebi i zloupotrebi an-
tibiotika za period
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This situation requires intensifying infection control
measures, increasing awareness among the public and
healthcare professionals, and strengthening research
activities aimed at finding new therapeutic solutions.

METHOD

The literature search was conducted in the MEDLINE
and PubMed-databases using a combination of En-
glish-language keywords related to antibiotics, antimi-
crobial resistance, prevention, rational use, and micro-
biota. The review included studies published between
2010 and 2024. Original research articles, systematic
and narrative reviews, clinical studies, and relevant
reports from international health organizations were
included. Studies without scientific methodology and
those that did not provide empirical data on the prev-
alence and consequences of inappropriate antibiotic
use were excluded. The analysis was conducted using
a qualitative approach, and the findings were grouped
into thematic units covering key aspects of the prob-
lem and prevention opportunities.

The review was based on a qualitative analysis
of the content of the studies and empirical data, fol-
lowed by a comparative interpretation of the research
findings. The obtained results were then thematically
categorized into four topics (Figure 1): misuse and in-
adequate use of antibiotics [3-18], the development
of superbugs associated with the overuse of antibiot-
ics [18-29], global aspects of antimicrobial resistance
[30-33], and strategies for preventing antibiotics over-
use [34-39].

- prikupljeni radovi / collected studies

« selektovani radovi / Selected studies

. tematski kategorisani
radovi/
thematically categorized as
follows

Figure 1. Process of the literature review on self-medication and misuse of an-
tibiotics for the period
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predvidaju da godisnje na globalnom nivou ima 10
miliona smrtnih slucajeva uzrokovanih infekcijom rezi-
stentnih bakterijskih sojeva. Stoga treba uzeti u obzir
¢injenicu da vedina rezistentnih antibakterijskih sred-
stava predstavlja problem javnog zdravlja koji zahteva
multidisciplinarni pristup i hitnu implementaciju glo-
balnih mera javnog zdravlja [3]. Sve alarmantnija briga
za javno zdravlje su bakterije koje su vec rezistentne na
skoro 99% antibiotika, $to je dokumentovano u origi-
nalnom istrazivanju sprovedenom na Institutu za plu¢-
ne bolestiVojvodine, Sremska Kamenica, Srbija [4]. Ova
studija pokazuje da je bakterija Clostridium difficile do
sada bila osetljiva samo na tri antibiotika: vankomicin,
teikoplanin i metronidazol. Medutim, tokom vremena
bakterija je razvila otpornost na ove agense. Za re3ava-
nje teskih bolesti koje su posledica komplikacija C. di-
fficile, uvodenje novog makrolidnog antibiotika, fidak-
somicina, moze ponuditi i terapeutske i profilakticke
koristi. Njegova upotreba moze pomoci u sprecavanju
recidiva i smanijiti rizik od progresije bolesti povezane
sa ovom infekcijom [4]. U randomizovanoj studiji spro-
vedenojizmedu 2017.i2019. godine, u kojoj su klinica-
ri i roditelji dece uzrasta od jedne do pet godina, koja
su primila tretman, u€estvovali u obrazovnoj interven-
ciji. Studija je naglasila klju¢nu ulogu obrazovanja u
poboljsanju ishoda lecenja. Otkriveno je da je jedan
od glavnih doprinosa neuspesnom lecenju i neodgo-
varaju¢em propisivanju antibiotika bila neadekvatna
komunikacija izmedu klini¢ara, roditelja i pacijenata.
Unapredena komunikacija dovela je do poboljsanog
uspeha lecenja i informisanije upotrebe lekova [5]. U
prospektivnim jednostruko slepim klinickim studija-
ma sprovedenim Sirom Sjedinjenih Americkih Drzava,
izvuceno je nekoliko vaznih zakljucaka. Jedan kljucni
nalaz je istakao da su mnogi klini¢ari propisali antibi-
otike isklju¢ivo na osnovu klinicke prezentacije. lako
takva odluka moze, u odredenim slucajevima, biti me-
dicinski i eticki opravdana, oslanjanje samo na klinicku
procenu - kada postane rutina i zaobilazi mikrobio-
losku i laboratorijsku potvrdu - predstavlja dvostruku
pretnju javnom zdravlju. Prvo, ova praksa moze dovesti
do neefikasnog lecenja, jer klinicka slika moze biti tac-
na ali ne kazuje da li taj antibiotik deluje na datu kulti-
visanu bakteriju, zbog ¢ega su neophodne pomenute
validacije. Drugi javnozdravstveni problem sa ovim
nacinom leCenja pacijenta je globalan, jer se ogleda u
¢injenici da pacijent, osim patoloskog uzroka koji nije
adekvatno tretiran antibioticima, ostaje organizam
domacina, dok je raznovrsna fizioloska mikrobiota
znacajno poremecena, ¢ime se povecava tendencija
razvoja mikrobiote, otpornost na dati lek [6]. Dvostru-
ko slepa, randomizovana studija sprovedena tokom 6
meseci u 2019. godini pokazala je znalajne rezultate

Misuse and inadequate use of antibiotics

The main cause of the current global crisis is the exces-
sive use and misuse of antimicrobial agents, as previous-
ly mentioned. Significantly, numerous studies forecast
that infections from resistant bacterial strains cause 10
million annual deaths worldwide. Therefore, it should be
taken into account that most resistant antibacterial
agents represent a public health issue that requires a
multidisciplinary approach and the urgent implementa-
tion of global public health measures [3]. An increasingly
alarming public health concern is bacteria that are al-
ready resistant to almost 99% of antibiotics, as docu-
mented in original research conducted at the Institute for
Pulmonary Diseases of Vojvodina, Sremska Kamenica,
Serbia [4]. This study shows the bacterium Clostridium dif-
ficile has so far been sensitive to only three antibiotics:
vancomycin, teicoplanin, and metronidazole. However,
over time, the bacterium has also demonstrated evolving
resistance to these agents. To address severe diseases re-
sulting from C. difficile complications, the introduction of
a novel macrolide antibiotic, fidaxomicin, may offer both
therapeutic and prophylactic benefits. Its use may help
prevent recurrence and reduce the risk of disease pro-
gression associated with this infection [4]. A randomized
study conducted between 2017 and 2019, involving cli-
nicians and parents of children aged one to five years
who had received treatment, included an educational
intervention. The study emphasized the critical role of
education in improving treatment outcomes. It revealed
that one of the main contributors to unsuccessful treat-
ment and inappropriate antibiotic prescribing was inad-
equate communication between clinicians, parents, and
patients. Improved communication led to greater treat-
ment success and more informed use of medications. [5].
In prospective single-blind clinical studies conducted
across the United States of America, several important
conclusions were drawn. One key finding highlighted
that many clinicians prescribed antibiotics solely based
on the clinical presentation. While such decisions may, in
certain cases, be medically and ethically justified, reliance
on clinical judgment alone -when it becomes routine
and bypasses microbiological and laboratory confirma-
tion-poses a dual threat to public health. First, this prac-
tice may lead to ineffective treatment, as the clinical pre-
sentation may be accurate but does not necessarily indi-
cate whether the given antibiotic is effective against the
cultured bacterium, which is why laboratory validations
are necessary. The other public health problem with this
way of treating the patient is global, as it is reflected in
the fact that the patient, apart from the pathological
cause that has not been treated adequately with antibi-
otics, remains the host organism, while a colorful physio-
logical microbiota is significantly disturbed, thereby in-
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kada se uporeduje indiferentna supstanca sa lekom iz
grupe derivata penicilina. Strogi statisticki pokazatelji
ukazali su da nije bilo znacajnih razlika izmedu ove dve
grupe subjekata koji su primili ove supstance nakon
operacije. Ovde je veoma vazno javno zdravlje koje
pokazuje kako nepotvrdena laboratorijska upotreba
antibiotika preti na globalnom nivou zbog sve vece
pojave rezistencije, kako u derivatima penicilina, tako
i u drugim grupama lekova [7]. Randomizovano kon-
trolisano ispitivanje sprovedeno u Hong Kongu imalo
je za cilj da istrazi vrSnjacko obrazovanje putem drus-
tvenih mreza, pokazujudi i potvrdujuci da je edukaci-
ja kljuc za sprecavanje razvoja bakterijske rezistencije
na antibiotike [8]. Druga randomizovana i dvostruko
slepa studija pokazala je vaznost komunikacije izme-
du lekara i roditelja. S obzirom da je ova komunikacija
klju¢na, posebno ako su pacijenti deca, pravilna he-
teroanamneza znacajno smanjuje prekomernu i ne-
opravdanu upotrebu antibiotika kod dece sa cestim
respiratornim infekcijama gde bakterijsko ucesce nije
potvrdeno kulturama ili antibiogramima [9]. Rando-
mizovana, dvostruko slepa studija sprovedena u osam
americkih gradova, kako u ambulantnim uslovima,
tako i u hitnim medicinskim centrima, istrazivala je
decu le¢enu od nekomplikovane upale pluca. Ova stu-
dija je obuhvatila dve grupe subjekata, od kojih je jed-
na primila placebo (supstancu bez terapijskog dejstva)
i pokazala je veoma znacajan rezultat, $to ukazuje na
statisticki znacajne razlike izmedu dece koja su lecena
od upale plu¢a pet dana i onih koja su le¢ena deset
dana. Ovo istrazivanje je od velikog znacaja za javno
zdravlje iz preventivne perspektive, jer pokazuje koli-
ko antibiotika se zapravo nepotrebno propisuje za ovu
vrstu infekcije, ¢ime se nanosi Steta mikrobioti subje-
kata i doprinosi globalnom razvoju multi-rezistentnih
bakterijskih sojeva [10]. Statisticki znacajne razlike su
primecene kod pacijenata koji su profilakticki primali
ceftriakson u poredenju sa onima koji su hospitalizo-
vani zbog pogorsanja bolesti jetre koji su primali pla-
cebo. Nije bilo razlike u ucestalosti recidiva, infekcija,
stope smrtnosti ili brojnih laboratorijskih parametara.
Ceftriakson je mocan cefalosporin trece generacije. Iz
ove studije mozemo zakljuciti da se rezistencija moze
razviti ¢ak i na tako jake antibiotike ako se ne koriste
na odgovarajudi nacin [11]. Medutim, odredene studije
pokazuju sve vedi broj pacijenata koji zloupotrebljava-
ju lekove i preparate za akutnu upalu grla i traze alter-
nativnhe metode da se izleCe bez stru¢nog saveta [12].
U meta-analizi sprovedenoj u cilju analize podataka u
svrhu racionalne antibiotske profilakse kod stomato-
loskih pacijenata, dobijeni su porazavajudi rezultati, $to
ukazuje na to da je na svakih 19 funkcionalno zdravih
subjekata samo jedna osoba zasti¢ena od potencijalne
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creasing the tendency of the microbiota to develop resis-
tance to the given drug [6]. A double-blind, randomized
study conducted over 6 months in 2019 showed signifi-
cant results when comparing an inert substance to a
drug from the penicillin derivatives group. Strict statisti-
cal indicators showed no significant differences between
the two groups of subjects who received these substanc-
es after surgery. Here, public health concerns are para-
mount, as unconfirmed laboratory use of antibiotics pos-
es a global threat due to the increasing prevalence of re-
sistance, both in penicillin derivatives and in other groups
of drugs [7]. A randomized controlled trial conducted in
Hong Kong aimed to explore peer education through so-
cial networks, showing and confirming that education is
the key to preventing the development of bacterial resis-
tance to antibiotics [8]. Another randomized, dou-
ble-blind study underscored the importance of commu-
nication between physicians and parents. Given that this
communication is crucial, especially if the patients are
children, proper heteroanamnesis significantly reduces
the excessive and unwarranted use of antibiotics in chil-
dren with frequent respiratory infections where bacterial
involvement has not been confirmed by cultures or anti-
biograms [9]. A randomized, double-blind study con-
ducted in eight U.S. cities, both in outpatient settings and
in emergency care settings, investigated children treated
for uncomplicated pneumonia. This study included two
groups of subjects, one of which received a placebo (an
inactive substance), and revealed highly significant re-
sults, showing statistically meaningful differences be-
tween children treated for pneumonia for five days and
those treated for ten days. This research is of great impor-
tance to public health from a preventive perspective, as it
highlights how many antibiotics are actually unnecessar-
ily prescribed for this type of infection, thereby harming
the subjects’ microbiota and contributing to the global
development of multi-resistant bacterial strains [10]. Sta-
tistically significant differences were observed among
patients who received ceftriaxone prophylactically com-
pared to those hospitalized for liver disease deterioration
who received a placebo. No differences were noted in
recurrence, infection rates, mortality, or numerous labo-
ratory parameters. Ceftriaxone is a potent third-genera-
tion cephalosporin. From this study, we can conclude
that resistance can develop even to such strong antibiot-
ics if not used appropriately [11]. However, certain stud-
ies report an increasing number of patients misusing
medications and preparations for acute pharynagitis,
seeking alternative treatments without expert advice
[12]. A meta-analysis aimed at evaluating data on rational
antibiotic prophylaxis in dental patients yielded alarming
results, showing that out of every 19 functionally healthy
subjects, only one person is protected from potential in-
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infekcije profilaktickom upotrebom antibiotika. Ovo je
alarmantan problem u stomatologiji, jer studija poka-
zuje da je 18 ljudi ostalo zdravo ali sa sigurno ostece-
nom mikrobiotom [13]. U indijskoj populaciji, izmedu
5% i preko 30% pojedinaca koristi antibiotike bez le-
karskih konsultacija, sa najvecom prevalencijom medu
korisnicima stomatoloskih usluga. Ovo naglasava zna-
¢ajnu ulogu stomatologa i drugih zdravstvenih radni-
ka u propisivanju antibiotika. Medutim, Siroko raspro-
stranjeno samoinicijativho uzimanje lekova u zemlji sa
populacijom vecom od 1 milijarde predstavlja kritican
izazov za kontrolu rezistencije na antibiotike [14]. Sa-
moinicijativna upotreba antibiotika veliki je globalni
problem javnog zdravlja, posebno u le¢enju dece. Ovaj
fenomen varira u zavisnosti od kulturnih, ekonomskih i
drustvenih faktora. Naj¢esci razlozi uklju¢uju kupovinu
antibiotika bez medicinskog nadzora i upotrebu osta-
taka lekova iz prethodnih recepata kada se simptomi
ponove. Takve prakse pogorsavaju zloupotrebu anti-
biotika i razvoj rezistencije [15]. Samoinicijativha upo-
treba antibiotika je veoma Cesta praksa u Etiopiji. Ova
meta-analiticka studija naglasava potrebu za ciljanom
edukacijom usmerenom na razlicite ciljne grupe. Takva
edukacija prvo treba da se bavi osnovnim znanjem o
antibioticima, opasnostima samoinicijativnog lecenja i
opasnostima od neadekvatne primene [16]. Odredene
studije identifikuju apoteke kao primarne izvore antibi-
otika za samolecenje. Ovo dodaje novu dimenziju krizi
javnog zdravlja, jer neki farmaceuti izdaju antibiotike
bez receptaa. lako farmaceuti mogu pruziti informaci-
je o antibioticima, to je nedovoljno bez sveobuhvatne
medicinske procene od strane lekara. Pravilan izbor
antibiotika zahteva klinicku procenu, analizu bakterij-
ske kulture i druge relevantne dijagnosti¢ke parametre
[17]. Stavise, odredene studije pokazuju neopravdano
davanje antibiotika deci. Ne samo da ovi tretmani ne
olaksavaju oporavak, ve¢ doprinose i razvoju rezisten-
cije na primenjene antibiotike, ¢cime se pogorsava Siri
problem antimikrobne rezistencije [18].

Razvoj superbakterija povezan sa
prekomernom upotrebom antibiotika

Da bi se smanijili negativni efekti antibiotika, sve vise se
istrazuju alternativni pristupi, poput probiotika i prebi-
otika. Autor studije Duan i saradnici su pokazali da su-
plementacija ovim preparatima moze ubrzati oporavak
mikrobiote, ¢ime se smanjuje rizik od posledica kao $to
je disbioza (neravnotezu u sastavu mikrobiote) [18]. Pre-
komerna upotreba antibiotika postala je znacajan glo-
balni problem sa dalekoseznim posledicama po ljudsko
zdravlje. Jedan od najvaznijih aspekata ovog problema
je poremecaj crevne mikrobiote, koja igra klju¢nu ulogu
u odrzavanju imunoloske funkcije, metabolizma i ho-
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fection through prophylactic antibiotic use. This is an
alarming problem in dentistry, as the study indicates that
while 18 individuals remained healthy, their microbiota
was likely harmed [13]. In the Indian population, between
5% and over 30% of individuals use antibiotics without
medical consultation, with the highest prevalence
among dental care users. This highlights the significant
role of dentists and other healthcare professionals in an-
tibiotic prescription. However, the widespread self-medi-
cation in a country with a population exceeding 1 billion
poses a critical challenge for controlling antibiotic resis-
tance [14]. Self-medication with antibiotics is also a major
global public health issue, particularly in pediatric treat-
ment. This phenomenon varies according to cultural,
economic, and social factors. The most common reasons
include purchasing antibiotics without medical over-
sight and using leftover medications from prior prescrip-
tions when symptoms recur. These practices exacerbate
the misuse of antibiotics and resistance development
[15]. Self-initiated use of antibiotics is a widespread prac-
tice in Ethiopia. This meta-analytical study highlights the
need for targeted education directed at various popula-
tion groups. Such education should first address basic
knowledge about antibiotics, the dangers of self-initiat-
ed treatment, and the dangers of inadequate application
[16]. Certain studies identify pharmacies as the primary
sources of antibiotics for self-medication. This adds a new
dimension to the public health crisis, as some pharma-
cists dispense antibiotics without requiring prescriptions.
While pharmacists may provide information about anti-
biotics, this is insufficient without a comprehensive med-
ical evaluation by a physician. Proper antibiotic selection
requires clinical assessment, bacterial culture analysis,
and other relevant diagnostic parameters [17]. Further-
more, certain studies show the unjustified administra-
tion of antibiotics to children. Not only do these treat-
ments fail to facilitate recovery, but they also contribute
to the development of resistance to the administered
antibiotics, thereby exacerbating the broader problem of
antimicrobial resistance [18].

Development of superbugs associated with the
overuse of antibiotics

To reduce the negative effects of antibiotics, alternatives
such as probiotics and prebiotics are increasingly being
researched. Duan et al. demonstrated that supplementa-
tion with these agents can accelerate the recovery of the
microbiota, thereby reducing the risk of consequences
such as dysbiosis (an imbalance in the composition of
microbiota) [18]. The overuse of antibiotics has become
a significant global problem with far-reaching conse-
quences for human health. One of the most important
aspects of this problem is the disruption of the intesti-
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meostaze organizma. Dok antibiotici efikasno eliminiSu
patogene, njihova neselektivna akcija unistava komen-
salne bakterije, naruSava delikatnu ravnotezu crevne
mikrobiote i izaziva potencijalne zdravstvene kom-
plikacije. Istrazivanja pokazuju da antibiotska terapija
moze izazvati zna¢ajno smanjenje raznolikosti crevne
mikrobiote, $to rezultira smanjenom otpornos¢u na ko-
lonizaciju patogenim mikroorganizmima. Autor Palleja
i saradnici su u studiji dokumentovali da, kod odraslih,
moze potrajati nekoliko meseci da se mikrobiota opora-
vi nakon antibiotika, a odredene bakterijske vrste mogu
trajno nestati [19]. Sli¢ne nalaze pruzaju u svojoj studiji
autor Schwartz i saradnici, naglasavajuci da poremeca-
ji mikrobiote izazvani antibioticima imaju dugorocne
posledice, ukljucujuci povecanu osetljivost na infekcije
i upalne procese [20]. Pored akutnih poremecaja, du-
goroc¢ne posledice uklju¢uju razvoj metabolickih po-
remecaja, alergija i autoimunih bolesti. Konstantinidis i
saradnici u svom istrazivanju su naglasili da antibiotici
mogu promijeniti metabolizam kratkolan¢anih masnih
kiselina, koje su klju¢ne za zdravlje crevne sluznice, ¢ime
se povecava rizik od inflamatornih bolesti creva [21].
Takode, lu i saradnici su pokazali u svom istrazivanju da
disbioza moze narusiti integritet crevne barijere, omo-
gucavajuci toksinima i bakterijama da udu u krvotok, sto
dovodi do sistemske upale [22]. Kod dece, Cija se crev-
na mikrobiota jo$ uvek razvija, antibiotici mogu izazva-
ti trajne promene. McDonnell i autori su u svojoj studiji
identifikovali korelaciju izmedu ranog izlaganja antibio-
ticima i povecanog rizika od astme i alergija [23]. Sli¢no
tome, istrazivanje Patrick i saradnika pokazalo je da je
smanjena raznolikost mikrobiota kod dece povezana sa
imunoloskom disregulacijom [24]. Prekomerna upotre-
ba antibiotika ima znacajne Stetne efekte na crevnu mi-
krobiotu i opste zdravlje. Neophodno je usmeriti napore
na racionalizaciju njihove primene, edukaciju stanov-
nistva i promociju upotrebe zastitnih preparata, kao $to
su probiotici, kako bi se o¢uvala ravnoteza mikrobiote i
smanjile dugorocne zdravstvene komplikacije. Re3ava-
nje rezistencije na antibiotike zahteva multidisciplinarni
pristup, uklju¢ujuci obrazovanje, razvoj zdravstvenih po-
litika i unapredenje dijagnostickih metoda. Klju¢na kom-
ponenta prevencije je edukacija zdravstvenih radnika i
pacijenata. Studije su pokazale da programi obuke za
zdravstvene radnike, zasnovani na principima racional-
ne upotrebe antibiotika, znacajno smanjuju nepravilno
propisivanje. Dodatna briga i jedan od najvecih klinickih
izazova Sirom sveta je porast multirezistentnih infekcija
(MDR), sa posebnim naglaskom na MDR tuberkulozu,
koja pogada oko 500.000 novih pacijenata godisnje.
Najvece stope MDR-TB zabelezene su u Evropi, dok 87%
novih slucajeva dolazi iz 30 zemalja Azije, Afrike i La-
tinske Amerike. Pored toga, patogeni iz grupe ESKAPE
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nal microbiota, which plays a key role in maintaining the
immune function, metabolism, and homeostasis of the
organism. While antibiotics effectively eliminate patho-
gens, their indiscriminate action destroys commensal
bacteria, disrupting the delicate balance of gut microbio-
ta and causing potential health complications. Research
shows that antibiotic therapy can cause a significant re-
duction in the diversity of intestinal microbiota, resulting
in decreased resistance to colonization by pathogenic
microorganisms. Palleja et al. documented in their study
that, in adults, it may take several months for the micro-
biota to recover after antibiotics, and certain bacterial
species may disappear permanently [19]. Similar find-
ings were reported by Schwartz et al., emphasizing that
antibiotic-induced disturbances of the microbiota have
long-term consequences, including increased suscep-
tibility to infections and inflammatory processes [20].
In addition to acute disorders, long-term consequenc-
es include the development of metabolic disorders, al-
lergies, and autoimmune diseases. Konstantinidis et al.
highlighted in their study that antibiotics can alter the
metabolism of short-chain fatty acids, which are crucial
for the health of the intestinal mucosa, thereby increas-
ing the risk of inflammatory bowel diseases [21]. Also, Lu
et al. showed that dysbiosis can impair the integrity of
the intestinal barrier, allowing toxins and bacteria to en-
ter the bloodstream, leading to systemic inflammation
[22]. In children, whose gut microbiota is still developing,
antibiotics can cause permanent changes. McDonnell et
al. identified a correlation between early exposure to
antibiotics and an increased risk of asthma and allergies
[23]. Similarly, research by Patrick et al. demonstrated
that reduced microbiota diversity in children is associ-
ated with immune dysregulation [24]. The excessive use
of antibiotics has significant detrimental effects on gut
microbiota and general health. Efforts must be directed
towards rationalizing their use, educating the popula-
tion, and promoting protective interventions, such as
probiotics, to preserve the balance of microbiota and
reduce long-term health complications. Addressing an-
tibiotic resistance requires a multidisciplinary approach,
including education, the development of health poli-
cies, and the improvement of diagnostic methods. A key
component of prevention is the education of healthcare
workers and patients. Studies have shown that training
programs for healthcare workers on principles of rational
antibiotic use significantly reduce improper prescribing.
An additional concern and one of the biggest clinical
challenges worldwide is the rise of multidrug-resistant
infections (MDR), with a special emphasis on MDR tuber-
culosis, which affects about 500,000 new patients annu-
ally. The highest rates of MDR-TB are recorded in Europe,
while 87% of new cases come from 30 countries in Asia,
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(Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa i Enterobacter vrste) znacajno doprinose glo-
balnom teretu rezistencije na antibiotike [25]. Edukacija
pacijenata o rizicima povezanim sa samopropisanom
upotrebom antibiotika i njihovom neadekvatnom upo-
trebom moze imati dugoroc¢ni uticaj na smanjenje rezi-
stencije [26]. Uvodenje naprednih dijagnostickih alata,
kao $to su brzi testovi za identifikaciju bakterijskih infek-
cija i odredivanje osetljivosti na antibiotike, moze dopri-
neti preciznijem propisivanju lekova i smanjenju nepo-
trebne primene [27]. Pored toga, globalne inicijative, kao
sto su regulacija dostupnosti antibiotika bez recepta,
kontrolisana distribucija i razvoj novih antimikrobnih le-
kova, od sustinskog su znacaja za borbu protiv ovog sve
ozbiljnog problema javnog zdravlja [28]. Preventivne
mere, kao 5to su vakcinacija i poboljsana higijena, tako-
de mogu doprineti smanjenju potrebe za antibioticima i
spreCavanju razvoja rezistencije. Konacno, u razmatranju
antimikrobne rezistencije (AMR) vazno je prepoznati da
ona predstavlja slozen i hitan globalni izazov, dodatno
pogorsan promenama koje je izazvala pandemija CO-
VID-19. Pored klini¢kih okruzenja, faktori zivotne sredine
kao 5to su nekontrolisano ispustanje otpada, agrohemij-
ska upotreba i migracija divljih Zivotinja takode doprino-
se Sirenju AMR-3, $to naglasava potrebu za integrisanim
pristupom reSavanju ovog problema [29].

Antimikrobna rezistencija: globalna
zdravstvena kriza

Mikroorganizmi, ukljucujudi razli¢ite bakterijske po-
pulacije u gastrointenstinalnom traktu ¢oveka, igraju
klju¢nu ulogu u odrzavanju opsteg zdravlja. Kada se
antibiotici prekomerno koriste, oni unistavaju ne samo
patogene bakterije, ve¢ i korisne mikroorganizme,
stvarajudi uslove za razvoj “superbakterija” — bakterija
koje su otporne na vise antibiotika. Ove bakterije mogu
izazvati teze infekcije koje je znatno teze izleciti, ¢ime
se ugrozava zdravlje pacijenata. Antimikrobna rezi-
stencija postala je globalna zdravstvena kriza pojavom
bakterija rezistentnih na vise lekova koje se ne mogu
leciti standardnim antibioticima. Na primer, novi sojevi
Neisseria gonorrhoeae otporni na karbapeneme trece
generacije izazvali su neizlecive infekcije gonoreje u
Velikoj Britaniji. lako su uloZena znacajna sredstva, ra-
zvoj novih antibiotika koji mogu prevazi¢i ovu otpor-
nost napreduje presporo [30]. Studije su pokazale da su
pacijenti koji su preterano koristili antibiotike podlozni-
ji infekcijama izazvanim sojevima rezistentnim na vise
lekova, kao 3to je Clostridioides difficile (C. difficile), koji
je obi¢no prisutan u bolnicama, ali postaje smrtonosna
pretnja u okruzenju disbioze izazvane antibioticima.
Upotreba antibiotika moze imati nekoliko negativnih

Africa, and Latin America. Additionally, pathogens from
the ESKAPE group (Enterococcus faecium, Staphylococcus
aureus, Klebsiella pneumoniae, Acinetobacter bauman-
nii, Pseudomonas aeruginosa, and Enterobacter species)
contribute significantly to the global burden of antibi-
otic resistance [25]. Educating patients about the risks
associated with self-prescribed antibiotic use and their
inadequate use can have a long-term impact on reduc-
ing resistance [26]. The introduction of advanced diag-
nostic tools, such as rapid tests for the identification of
bacterial infections and determination of sensitivity to
antibiotics, can contribute to more accurate prescribing
of drugs and reduction of unnecessary administration
[27]. In addition, global initiatives, such as regulation of
over-the-counter antibiotic availability, controlled dis-
tribution, and development of new antimicrobial drugs,
are essential to combat this increasingly serious public
health problem [28]. Preventive measures, such as vac-
cination and improved hygiene, can also contribute to
reducing the need for antibiotics and preventing the de-
velopment of resistance. Finally, in considering antimi-
crobial resistance (AMR), it is important to recognize that
it represents a complex and urgent global challenge, fur-
ther exacerbated by the changes brought about by the
COVID-19 pandemic. In addition to clinical settings, envi-
ronmental factors such as uncontrolled waste discharge,
agrochemical use, and wildlife migration also contribute
to the spread of AMR, which highlights the need for an
integrated approach to addressing this problem [29].

Antimicrobial resistance: A global health crisis

Microorganisms, including the diverse bacterial popu-
lations within the human gut, play a key role in main-
taining overall health. When antibiotics are overused,
they destroy not only pathogenic bacteria but also
beneficial microorganisms, creating conditions for the
development of “superbugs” - bacteria that are resistant
to multiple antibiotics. These bacteria can cause more
severe infections that are much more difficult to treat,
thereby endangering patient outcomes. Antimicrobial
resistance has become a global health crisis with the
emergence of multidrug-resistant bacteria that cannot
be treated with standard antibiotics. For example, new
strains of Neisseria gonorrhoeae resistant to third-gener-
ation carbapenems have caused untreatable gonorrhea
infections in the United Kingdom. Although consider-
able resources have been invested, the development
of new antibiotics that can overcome this resistance is
progressing too slowly [30]. Studies have shown that
patients who have overused antibiotics are more sus-
ceptible to infections caused by multidrug-resistant
strains, such as Clostridioides difficile (C. difficile), which
is commonly present in hospitals but becomes a deadly
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efekata na crevnu mikrobiotu, uklju¢ujuéi smanjenu
raznolikost vrsta, izmenjenu metabolicku aktivnost i
selekciju organizama otpornih na antibiotike, Sto za-
uzvrat moze dovesti do dijareje povezane sa antibioti-
cima i rekurentnih infekcija Clostridioides difficile. Rano
izlaganje antibioticima tokom detinjstva takode je
povezano sa gastrointestinalnim poremecajima, imu-
noloskom disregulacijom i neurokognitivnim o3tece-
njima. Rastuci trend potro3nje antibiotika u poslednjih
nekoliko godina sugerise da e se ovi izazovi verovatno
intenzivirati u buduénosti [31]. Novi antibiotici su klju¢-
ni za borbu protiv drustvenih izazova koje predstavlja
Staphylococcus aureus (MRSA) rezistentna na meticilin,
gram-pozitivna bakterija odgovorna za ozbiljne infek-
cije Sirom sveta. Studija grupe istrazivaca iz Amerike i
Egipta otkrila je novi derivat tetracena - Mersahinone,
izolovan iz kulture morskog aktinomiceta Streptomyces
sp. EG1, pronadenog u sedimentima severne obale Sre-
dozemnog mora u Egiptu. Ovi nalazi potvrduju poten-
cijal morskih aktinomiceta kao izvora novih bioaktivnih
jedinjenja, posebno u relativno neistrazenim podrugji-
ma kao 5to je Sredozemno more. Buduce studije mogu
dodatno iskoristiti biodiverzitet ovog regiona za razvoj
obecavajuc¢ih antimikrobnih sredstava [32]. Antimi-
krobna rezistencija, posebno kod bakterija, predstavlja
jedan od najvaznijih izazova savremene medicine. Upr-
kos hitnoj potrebi za novim antibioticima, napredak u
njihovom razvoju je spor, dok otpornost na postojece
lekove nastavlja da raste. Potrebna su znacajna ulaga-
nja u istrazivanje i razvoj kako bi se $to pre pronasle efi-
kasne strategije za borbu protiv ove globalne pretnje
javnom zdravlju. Vazno je napomenuti da je razvoj bak-
terija otpornih na antibiotike globalni problem koji za-
hteva koordinirane napore u kontroli upotrebe antibi-
otika, kao i u istrazivanju novih terapijskih opcija i stra-
tegija, ne samo za pojedinca, vec i za zivotnu sredinu u
celini [33]. Edukacija zdravstvenih radnika i pacijenata
o pravilnoj upotrebi antibiotika je od klju¢nog znaca-
ja za smanjenje rizika od razvoja rezistentnih sojeva i
ocuvanje efikasnosti postojecih terapija. Prekomerna
i nepotrebna upotreba antibiotika ima znacajan uticaj
na mikrobiotu ljudskog organizma i doprinosi razvoju
superbakterija. Ove bakterije predstavljaju ozbiljan iza-
zov za javno zdravlje i neophodno je preduzeti odgova-
raju¢e mere za kontrolu njihove pojave i Sirenja [30,33].

Strategije prevencije prekomerne upotrebe
antibiotika

Antimikrobna rezistencija predstavlja kritican globalni
izazov javnog zdravlja. Aktuelne preventivne zdravstve-
ne strategije su sve vise usredsredene na strogu regulaci-
ju prakse propisivanja antibiotika, ne samo medu lekari-
ma, ve¢ i u stomatoloskoj praksi [25,26]. Stavise, primena
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threat in the setting of antibiotic-induced dysbiosis. An-
tibiotic use can have several adverse effects on the gut
microbiota, including reduced species diversity, altered
metabolic activity, and selection of antibiotic-resistant
organisms, which in turn can lead to antibiotic-associ-
ated diarrhea and recurrent Clostridioides difficile infec-
tions. Early exposure to antibiotics during childhood has
also been linked to gastrointestinal disorders, immune
dysregulation, and neurocognitive impairments. The in-
creasing trend in antibiotic consumption in recent years
suggests that these challenges will likely intensify in the
future [31]. New antibiotics are key to combating the
societal challenges posed by methicillin-resistant Staph-
ylococcus aureus (MRSA), a gram-positive bacterium re-
sponsible for severe infections worldwide. A study by a
group of researchers from America and Egypt discov-
ered a new tetracene derivative, Mersahinone, isolated
from a culture of the marine actinomycete Streptomyces
sp. EG1, found in the sediments of the northern coast
of the Mediterranean Sea in Egypt. These findings con-
firm the potential of marine actinomycetes as a source
of new bioactive compounds, especially in relatively
unexplored areas such as the Mediterranean Sea. Future
studies may further exploit the biodiversity of this region
to develop promising antimicrobial agents [32]. Antimi-
crobial resistance, especially in bacteria, represents one
of the most important challenges of modern medicine.
Despite the urgent need for new antibiotics, progress in
their development is slow, while resistance to existing
drugs continues to increase. Significant investment in
research and development is needed to find effective
strategies to combat this global threat to public health
as soon as possible. It is important to note that the de-
velopment of antibiotic-resistant bacteria is a global
problem that requires coordinated efforts in controlling
the use of antibiotics, as well as in the research of new
therapeutic options and strategies, not only for the in-
dividual but also for the environment as a whole [33].
Educating healthcare workers and patients about the
proper use of antibiotics is crucial to reducing the risk of
developing resistant strains and preserving the efficacy
of existing therapies. Excessive and unnecessary use of
antibiotics has a significant impact on the microbiota of
the human body and contributes to the development of
superbugs. These bacteria represent a serious challenge
to public health, and it is necessary to take appropriate
measures to control their occurrence and spread [30,33].

Strategies for Preventing the Overuse of
Antibiotics

Antimicrobial resistance represents a critical glob-
al public health challenge. Current preventive health
strategies are increasingly focused on strict regulation
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strozih zakonskih mera za suzbijanje neovlas¢ene pro-
daje i kupovine antibiotika mogla bi zna¢ajno smanijiti
zloupotrebu antimikrobnih sredstava i napredovanje
bakterijske rezistencije [25,26]. Kampanje javnhog zdrav-
lja igraju vitalnu ulogu u smanjenju osetljivosti na infek-
ciju razlic¢itim bakterijskim sojevima [33]. Ove inicijative,
uz promociju pravilne higijene ruku i tela, podsti¢u zdra-
ve zivotne prakse kao 5to su uravnotezena ishrana i ade-
kvatan unos esencijalnih mikronutrijenata [34-38].
Poseban naglasak treba staviti na antioksidativne
vitamine, ukljucujudi retinol, tokoferol i L-askorbinsku
kiselinu, koji bi mogli smanijiti potrebu za antibiotici-
ma, posebno uz doprinos vitamina D, za koji se zna da
stimuliSe imuni sistem. Vitamini su bioloski esencijalna
organska jedinjenja Siroko klasifikovana u dve glavne
grupe: vitamini rastvorljivi u mastima i vitamini rastvor-
ljivi u vodi. Oni igraju klju¢nu ulogu u rastu, razvoju i
ukupnoj psiholoskoj funkciji organizma. Primarna funk-
cija odredenih vitamina je njihova antioksidativna ak-
tivnost, koja pomaze u sprec¢avanju endogene supresije
imunih odgovora [34]. Vitamin A je snazan antioksidans
slobodnim radikalima i spre¢ava medustanic¢na oste-
¢enja. Zbog svoje sposobnosti vezivanja proteina, vi-
tamin A ostaje aktivan u citoplazmi, gde ovi povezani
proteini olak$avaju njegov antioksidativni efekat ¢ak i u
vodenoj sredini [35]. Jo$ jedan antioksidant rastvorljiv
u mastima, poznat kao “vitamin mladosti’, je vitamin
E. Ovaj vitamin se integriSe u Celijske membrane, pru-
Zajudi znacajnu zastitu od ostecenja izazvanih slobod-
nim radikalima. Znaéajno smanjuje broj slobodnih ra-
dikala koji dolaze u kontakt sa celijskim membranama
[36]. Medu vitaminima rastvorljivim u vodi, vitamin C, u
svom aktivhom obliku L-askorbinska kiselina, pokazuje
snaznu sposobnost da neutralise slobodne radikale. Po-
red toga, igra klju¢nu ulogu u regeneraciji vitamina Ai E
nazad u njihove aktivne oblike [37]. Vitamin D, jo$ jedan
vitamin rastvorljiv u mastima, jedinstveno poseduje an-
tikancerogena svojstva medu vitaminima. Bitno je na-
glasiti da vitamin D nije antioksidant, medutim, njegov
klini¢ki znacaj lezi u njegovoj sposobnosti da poremeti
funkciju membrane odredenih malignih ¢elija. Vitamin
D stupa u interakciju sa receptorima smrti u jezgru ce-
lija raka, ¢ime se indukuje apoptoza. Pored toga, vita-
min D ucestvuje u prevenciji citokinskih oluja, pojacava
¢elijski imuni odgovor i podrzava sazrevanje T-limfocita
[38]. Pored toga, vazno je naglasiti da, iako su odredeni
vitamini klasifikovani i regulisani kao lekovi, vecina je
dostupna u obliku suplemenata. Naime, nedostatak vi-
tamina D povezan je sa znacajnom imunoloskom disre-
gulacijom, pored prethodno pomenutih efekata [39].
Obogativanje odredene hrane i pi¢a vitaminima takode
moze dovesti do smanjenog imunoloskog odgovora na

of antibiotic prescribing practices, not only among phy-
sicians but also in dental practice [25,26]. Moreover, the
implementation of more stringent legal measures to
curb the unauthorized sale and purchase of antibiot-
ics could significantly reduce the misuse of antimicro-
bial agents and the progression of bacterial resistance
[25,26]. Public health campaigns play a vital role in
reducing susceptibility to infections caused by vari-
ous bacterial strains [33]. These initiatives, along with
the promotion of proper hand and body hygiene, en-
courage healthy lifestyle practices such as a balanced
diet and adequate intake of essential micronutrients
[34-38].

Particular emphasis should be placed on anti-
oxidant vitamins, including retinol, tocopherol, and
L-ascorbic acid, which may reduce the need for anti-
biotics, especially with the contribution of vitamin D,
known to stimulate the immune system. Vitamins are
biologically essential organic compounds broadly clas-
sified into two major groups: fat-soluble and water-sol-
uble vitamins. They play a crucial role in the growth,
development, and overall psychological function of
the organism. The primary function of certain vita-
mins is their antioxidant activity, which helps prevent
endogenous suppression of immune responses [34].
Vitamin A is a potent antioxidant that protects cellular
membranes from damage caused by free radicals and
prevents intercellular damage. Due to its protein-bind-
ing capacity, vitamin A remains active within the cyto-
plasm, where these associated proteins facilitate its an-
tioxidant effect even in an aqueous environment [35].
Another fat-soluble antioxidant, known as the “youth
vitamin’,is vitamin E. This vitamin integrates into the cell
membranes, providing substantial protection against
free radical-induced damage. It significantly reduces
the number of free radicals that come into contact with
cellular membranes [36]. Among the water-soluble
vitamins, vitamin C, in its active form, L-ascorbic acid,
exhibits a powerful capacity to neutralize free radicals.
Additionally, it plays a crucial role in regenerating vi-
tamins A and E back to their active forms [37]. Vitamin
D, another fat-soluble vitamin, uniquely possesses an-
ti-cancer properties among vitamins. It is essential to
highlight that vitamin D is not an antioxidant; however,
its clinical significance lies in its ability to disrupt the
membrane function of specific malignant cells. Vitamin
D interacts with death receptors within the nucleus
of cancer cells, thereby inducing apoptosis. Addition-
ally, vitamin D participates in the prevention of cyto-
kine storms, enhances cellular immune responses, and
supports the maturation of T-lymphocytes [38]. Addi-
tionally, it is essential to emphasize that while specific
vitamins are classified and regulated as medicine, the
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bakterijske patogene, ¢ime se smanjuje potreba za an-
tibiotskom terapijom. Nova antimikrobna sredstva, kao
sto je fidaksomicin, ¢lan klase makrolida, su od poseb-
nog znacaja u lecenju infekcija Clostridium difficile. Ovaj
patogen reaguje na samo tri antibiotika a otpornost na
te agense se povecava. Stoga, ukljucivanje fidaksomici-
na u terapijske rezime igra klju¢nu ulogu u le¢enju ove
infekcije [21]. Sve ove mere sa preventivnim javnozdrav-
stvenim strategijama mogu znacajno smanijiti bakterij-
ske infekcije, a samim tim i upotrebu antibiotika.

Preporuke Saveta Evropske unije u borbi
protiv antimikrobne rezistencije

Savet Evropske unije je 2023. godine usvojio prepo-
ruke za unapredenje borbe protiv antimikrobne re-
zistencije (AMR), zasnovane na konceptu One Health,
koji integrise zdravlje ljudi, zivotinja i zivotne sredine.
Preporuke ukljucuju izradu ili azuriranje nacionalnih
akcionih planova, jaCanje sistema nadzora nad po-
troSnjom antibiotika i pra¢enjem rezistencije, unap-
redenje mera prevencije i kontrole infekcija, te spro-
vodenje programa racionalne upotrebe antibiotika u
svim sektorima.

Posebni ciljevi do 2030. godine obuhvataju sma-
njenje ukupne potrosnje antibiotika za 20% u odnosu
na 2019. godinu, povecanje udela antibiotika iz WHO
kategorije ,Access” na najmanje 65%, smanjenje uce-
stalosti bakterijskih infekcija rezistentnih na antibioti-
ke, te smanjenje prodaje antimikrobnih sredstava za
zivotinje i akvakulturu za 50%. Preporuke naglasavaju
i znacaj kontinuirane edukacije zdravstvenih radnika i
javnosti, ulaganje u istrazivanje i razvoj novih terapij-
skih pristupa, dijagnostickih metoda i vakcina, kao i
jaCanje medunarodne saradnje [40].

ZAKLJUCAK

AMR predstavlja znacajan izazov za javno zdravlje,
koji svake godine ¢ini vise od 35.000 smrtnih sluca-
jeva u Evropskoj uniji i Evropskom ekonomskom pro-
storu (EU / EEA). Hitnu potrebu za efikasnim merama
za borbu protiv AMR-a namece znacajan finansijski
pritisak zdravstvenim sistemima. Ekonomske impli-
kacije ukljucuju vece troskove zbog produzenog bo-
ravka u bolnici, upotreba skupljih lekova i potreba za
dodatnim medicinskim procedurama. Kako stope ot-
pornosti eskaliraju, efikasnost standardnih tretmana
opada, komplikuje upravljanje pacijentima i poveca-
va ucestalost infekcija otpornih na lecenje. Jos mnogo
treba uraditi na polju reSavanja AMR-za poboljsanje
zdravstvenih ishoda, i za oCuvanje odrzivosti zdrav-
stvenih resursa Sirom Evrope.

Sukob interesa: Nije prijavljen.
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majority are available as supplements. Notably, vitamin
D deficiency is associated with significant immune dys-
regulation, in addition to the previously mentioned ef-
fects [39]. Enriching certain foods and beverages with
vitamins may also lead to a reduced immune response
to bacterial pathogens, thereby lowering the need for
antibiotic therapy. New antimicrobial agents, such as fi-
daxomicin, a member of the macrolide class, are of par-
ticular importance in the treatment of Clostridium dif-
ficile infections. This pathogen responds to only three
antibiotics, and resistance to these agents is increasing.
Therefore, the inclusion of fidaxomicin in therapeutic
regimens plays a key role in treating this infection [21].
All these measures, combined with preventive public
health strategies, can significantly reduce bacterial in-
fections and, consequently, the use of antibiotics.

Recommendations of the Council of the
European Union on Combating Antimicrobial
Resistance

In 2023, the Council of the European Union adopted
recommendations to strengthen the fight against an-
timicrobial resistance (AMR), based on the One Health
concept, which integrates human, animal, and envi-
ronmental health. The recommendations include de-
veloping or updating national action plans, strength-
ening surveillance systems for antibiotic consumption
and resistance monitoring, improving infection pre-
vention and control measures, and implementing anti-
biotic stewardship programs across all sectors.

Specific targets for 2030 include reducing overall
antibiotic consumption by 20% compared to 2019, in-
creasing the proportion of antibiotics from the WHO
“Access” category to at least 65%, reducing the inci-
dence of antibiotic-resistant bacterial infections, and
reducing antimicrobial sales for animals and aquacul-
ture by 50%. The recommendations also emphasize
the importance of continuous education for healthcare
professionals and the public, investment in research
and development of new therapeutic approaches, di-
agnostic methods, and vaccines, as well as strengthen-
ing international cooperation [40].

CONCLUSION

AMR represents a significant public health challenge,
causing more than 35,000 deaths annually in the Eu-
ropean Union and the European Economic Area (EU/
EEA).The urgent need for effective measures to combat
AMR is underscored by the significant financial burden
it places on healthcare systems. Economic implications
include higher costs due to prolonged hospital stays,
the use of more expensive medicines, and the need
for additional medical procedures. As resistance rates
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uvoD

Lista kategorisanih nau¢nih ¢asopisa domacih izdava-
¢a za 2024. godinu, koju je objavilo Ministarstvo nau-
ke, tehnoloskog razvoja i inovacija Republike Srbije,
pokazuje da postoji ukupno 44 casopisa domacih iz-
davaca koji spadaju u kategoriju medicinskih nauka.
Od tog broja, Cetiri casopisa — Acta Veterinaria, Journal
of Medical Biochemistry, ,Srpski arhiv za celokupno le-
karstvo” i ,Vojnosanitetski pregled” — indeksirana su
u bazi Web of Science (SCI-E, SSCI, AHCI) i u Journal Ci-
tation Reports (JCR) [1]. Preostalih ¢etrdeset vode se
kao domaci casopisi [1]. Ve¢ina pomenutih ¢asopisa
objavljuje radove na engleskom ili srpskom jeziku (sa
naslovima i apstraktima na oba jezika); neki se objav-
ljuju isklju¢ivo na engleskom jeziku ili isklju¢ivo na
srpskom jeziku, dok devet ¢asopisa objavljuje rado-
ve na oba jezika [1-45]. Najstariji medicinski ¢asopis
u Srbiji je Srpski arhiv za celokupno lekarstvo, prvi put
objavljen 1872. godine [4].

Dok mnoge domace medicinske publikacije (npr.
.Glasnik javnog zdravlja“, koji izdaje Institut za jav-
no zdravlje Srbije ,Dr Milan Jovanovi¢ Batut”) imaju
dugu tradiciju i izlaze ve¢ vise decenija, neke su rel-
ativno nove. Medu njima je ,Srpski medicinski ¢aso-
pis Lekarske komore” (SMCLK), koji ovog septembra
obelezava svoju petu godisnjicu, $to ga ¢ini najnovijim
medicinskim ¢asopisom koji izlazi u Srbiji.

0, SRPSKOM MEDICINSKOM CASOPISU
LEKARSKE KOMORE”

Godine 2020, pandemija KOVID-19 oboljenja zaustavi-
la je ceo svet, izazvavsi nezapamdéenu globalnu zdrav-
stvenu krizu. Osim 3$to je dovela do teskih ljudskih gu-
bitaka, paralisala nacionalne privrede i stavila ogroman
pritisak na zdravstvene sisteme Sirom sveta, pandemija
je imala i dodatni efekat. Jo3 jednom je podsetila svet
na izuzetni znacaj klini¢cke prakse i medicinske nauke.
Moglo bi se s pravom reci da je pandemija dokazala da
su istinski junaci naseg vremena zdravstveni radnici i
medicinski nau¢nici. Zato je svaki novi ¢asopis koji me-
dicinskim stru¢njacima i istrazivac¢ima pruza platformu
za objavljivanje rezultata nau¢nog i klinickog rada od
izuzetnog znacaja, jer razmena znanja u oblasti medi-
cine pruza dragocene mogucnosti za profesionalni rast
i razvoj.

Jedan takav casopis je ,Srpski medicinski casopis
Lekarske komore” (SMCLK), ¢iji je izdava¢ Lekarska ko-
mora Srbije u suizdavastvu sa Institutom za medicinska
istrazivanja Univerziteta u Beogradu. Od svog prvog
broja, objavljenog pre pet godina usred pandemije
KOVID-19 oboljenja, Casopis se razvijao, prevazilazeéi
brojne izazove [43].

INTRODUCTION

The 2024 list of categorized Serbian scientific journals
issued by the Ministry of Science, Technological De-
velopment, and Innovation of the Republic of Serbia
shows a total of 44 journals issued by domestic pub-
lishers that fall under the medical sciences category. Of
these, four journals — Acta Veterinaria, the Journal of
Medical Biochemistry, the Serbian Archives of Medicine,
and the Military Medical and Pharmaceutical Journal of
Serbia — are indexed in the Web of Science (SCI-E, SSClI,
AHCI) and the Journal Citation Reports (JCR) [1]. The
remaining 40 are listed as domestic journals [1]. Most
of the said journals publish articles in either English or
Serbian (with titles and abstracts in both languages);
some are published exclusively in the English language
or exclusively in the Serbian language, while nine jour-
nals publish articles in both languages [1-45]. The old-
est medical journal in Serbia is the Serbian Archives of
Medicine, first published in 1872 [4].

While many domestic medical publications (e.g.,
the Serbian Journal of Public Health, published by the
Institute of Public Health of Serbia Dr Milan Jovanovi¢
Batut) have an established tradition, having been in cir-
culation for a number of decades, some are relatively
new. Among them is the Serbian Journal of the Medical
Chamber (SJMC), which celebrates its fifth anniversary
this September, making it the newest medical journal
published in Serbia.

ABOUT THE SERBIAN JOURNAL OF THE
MEDICAL CHAMBER

In 2020, the COVID-19 pandemic brought the entire
world to a halt, causing an unprecedented global
health crisis. In addition to resulting in grave casual-
ties, paralyzing economies, and putting tremendous
pressure on healthcare systems worldwide, the pan-
demic had an additional effect. Yet again, it reminded
the world of the supreme importance of clinical prac-
tice and medical science. One could safely say that the
pandemic has proven that the true superheroes of our
time are healthcare workers and medical scientists.
This is why each new journal offering medical pro-
fessionals and researchers a platform to present the
findings of their scientific and clinical work is of excep-
tional importance, as shared knowledge in the medical
field provides valuable opportunities for professional
growth and improvement.

One such journal is the Serbian Journal of the Med-
ical Chamber (SJMC), published by the Medical Cham-
ber of Serbia, with the University of Belgrade Institute
for Medical Research as co-publisher. Since its first
issue, published five years ago, amidst the COVID-19
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Casopis je dostupan u stampanom i elektronskom
obliku. Godisnje objavljuje najmanje Cetrdeset neo-
bjavljenih originalnih naucnih istrazivackih radova,
preglednih ¢lanaka, stru¢nih radova, kratkih saopste-
nja, uvodnika, meta-analiza, prikaza slucajeva i drugih
vrsta ¢lanaka. Ovo je dvojezi¢na publikacija - svaki rad
se objavljuje i na srpskom i na engleskom jeziku [43].

Casopis pokriva sve oblasti medicine, farmacije i
stomatologije. Urednistvo pazljivo bira rukopise kako
bi obezbedilo da se u svakom broju objave kvalitetni
¢lanci koji pokrivaju najsiri spektar relevantnih tema.
Casopis izlazi ¢etiri puta godi$nje [43].

LSrpski  medicinski casopis Lekarske komore”
objavljuje se u rezimu otvorenog pristupa, primenju-
juéi postupak dvostruko slepe recenzije. Citaoci imaju
slobodan, besplatan i neogranicen pristup svim rado-
vima odmah po njihovom onlajn objavljivanju. Takode,
ne postoji naknada za podnosenje ili obradu ¢lanaka
[43]. Ovo je izuzetno znacajno za mlade istrazivace, jer
Casopis pruza potpunu podriku tokom celog procesa,
potpuno besplatno — pocev od detaljnog procesa re-
cenzije, koji autorima pruza dragocene povratne infor-
macije; preko potpunog i detaljnog uredivanja, lekture
i prevodilackih usluga, koje uklju¢uju konsultacije sa
autorima tokom celog procesa radi obezbedivanja ap-
solutne preciznosti i visokog kvaliteta teksta; pa sve do
visoko kvalitetnog tehni¢kog uredivanja. Kao rezultat
svega ovoga, svaka tri meseca Citaocima se predstavlja
izbor kvalitetnih i relevantnih radova koji pokrivaju 3i-
rok spektar aktuelnih tema.

Ugledni domaci i medunarodni akademici, profe-
sori i stru€njaci ¢ine Uredivacki odbor, Izdavacki savet
i Urednistvo Casopisa [43]. Iskusni i dokazani struénja-
ci iz pojedinih medicinskih oblasti biraju se za recen-
zente. Udruzena struc¢nost, iskustvo i posveéenost svih
ovih profesionalaca predstavljaju temelj na kojem je
Casopis izgraden, dok je inovativan i posvecéen rad au-
tora, koji svoje ¢lanke poveravaju Casopisu, u¢inio da
on postane ono 5to je danas.

,Srpski medicinski casopis Lekarske komore” dobio
je kategoriju M54 od Ministarstva nauke, tehnoloskog
razvoja i inovacija Republike Srbije. Indeksiran je u Srp-
skom citatnom indeksu, a podaci o Casopisu mogu se
pronaci na KoBSON-u [43].

lako se nastoji da vecina brojeva obezbedi raznovr-
snost, pojedini brojevi Casopisa posveceni su odrede-
nim temama i oblastima, ¢ime se odgovara na aktuelne
trendove, okolnosti i dogadaje.

U skladu s tim, kao odgovor na jedan od najvecih
globalnih izazova javnog zdravlja u savremenoj istoriji,
Casopis je posvetio ceo broj (Vol. 2, Br. 3, septembar
2021) pandemiji KOVID-19 oboljenja, prikazujudi re-
levantna klini¢ka iskustva i medicinska istrazivanja u

pandemic, the Journal has grown, overcoming numer-
ous challenges [43].

The Journal is available in print and electronic for-
mat. It annually publishes no less than forty unpub-
lished, original scientific research articles, review arti-
cles, professional papers, short communications, edi-
torials, meta-analyses, case reports, and other types of
articles. This is a bilingual publication - each article is
published in both Serbian and English [43].

The Journal covers all areas of medicine, pharmacy,
and dental medicine. The Editorial Board carefully selects
manuscripts to ensure that high-quality articles cover-
ing the widest range of relevant topics are published in
each issue.The Journal releases four issues annually [43].

The Serbian Journal of the Medical Chamber is
published under an open-access policy using a dou-
ble-blind peer-review process. Readers have open,
free-of-charge, and unlimited access to all articles
immediately upon online publication. There are also
no fees for article submission or processing [43]. This
is exceptionally valuable to young researchers, as the
Journal provides full support throughout the entire
process, completely free of charge - beginning with a
detailed peer review process, which provides authors
with valuable feedback; continuing with complete
and detailed editing, proofreading, and translation
services, which include consultations with the authors
during the process to ensure absolute precision and
high quality of the text; and concluding with high-level
technical editing. As a result, each quarter, the readers
are presented with a selection of high-quality, relevant
articles covering a wide range of current topics.

Eminent national and international academicians,
professors, and experts constitute the Editorial Board,
Advisory Board, and Editorial Office [43]. Experienced
and proven experts in specific medical fields are select-
ed as reviewers. The joint expertise, experience, and
dedication of all these professionals constitute the foun-
dation upon which the Journal is built, while the inno-
vative and dedicated work of the authors who entrust
their articles to the Journal has made it what it is today.

The Serbian Journal of the Medical Chamber has
received the M54 categorization from the Ministry of
Science, Technological Development, and Innovation
of the Republic of Serbia. It is indexed by the Serbian
Citation Index, and data on the Journal can be found
on KoBSON [43].

While most of its issues strive to provide variety,
certain issues of the Journal have been dedicated to
particular topics and areas, thus responding to current
trends, circumstances, and events.

Accordingly, responding to one of the greatest
global public health challenges in modern history,

SERBIAN JOURNAL OF THE MEeDIcAL CHAMBER | Volume 6/ No. 3 | September 2025

307



Vukcevic Lackovic B.

PRVIH PET GODINA ,,SRPSKOG MEDICINSKOG CASOPISA LEKARSKE KOMORE" — SAZET PREGLED | ANALIZA

THE FIRST FIVE YEARS OF THE SERBIAN JOURNAL OF THE MEDICAL CHAMBER — A BRIEF OVERVIEW AND ANALYSIS

ovoj oblasti. Ovaj broj Casopisa sadrzi radove po pozi-
vu koje su napisali ugledni stru¢njaci iz razli¢itih medi-
cinskih oblasti, predstavljajudi iskustva i znanja koja su
ih vodila u klini¢koj praksi tokom pandemije KOVID-19
infekcije [46].
Takode, tematski broj — Hematologija (Vol. 5, Br. 3)
u potpunosti je posvecen hemato-onkoloskim bolesti-
ma i izazovima u njihovom dijagnostikovanju i primeni
savremenih terapijskih modaliteta [47].
Pored toga, Casopis je objavio &etiri knjige apstra-
kata sa sledecih kongresa:
« Nacionalni kongres sa medunarodnim uces¢em
Infekcije — izazovi u dijagnostici i lecenju
« Nacionalni kongres sa medunarodnim uces¢em
Infekcije kod imunosuprimiranih osoba - problemi
prepoznavanja, dijagnostike i lecenja
+ Nacionalni simpozijum sa medunarodnim uces¢em
Infarkti u klinickoj praksi
« Nacionalni kongres
6. kongres hematologa Srbije
« Nacionalni kongres sa medunarodnim uces¢em
Klinicke manifestacije autoimunih bolesti [48-52].

Casopis, medutim, pre svega obezbeduje platfor-
mu za Sirok spektar nacionalno, regionalno i meduna-
rodno relevantnih medicinskih tema i pitanja javnog
zdravlja.

Dosadasnji radovi objavljeni u,Srpskom
medicinskom ¢asopisu Lekarske komore” -
pregled i sazeta analiza

Pregledni metod

Pregled do sada objavljenih brojeva,Srpskog medicin-
skog casopisa Lekarske komore” (ne racunajudi gore
navedene knjige apstrakata) pruza uvid u ukupan broj
objavljenih radova, vrste ¢lanaka, oblasti medicine na
koje se objavljeni radovi odnose, kao i afilijacije autora.

Pregled je sproveden putem pazljive i detaljne ana-
lize sadrzaja svakog dosadasnjeg broja Casopisa, pri
¢emu je posebna paznja usmerena na beleZenje Cetiri
kategorije podataka:

« ukupan broj ¢lanaka po broju;

. afilijacija autora, odnosno, da li je ¢lanak napisao
domacdi autor (autori sa institucija u Srbiji), meduna-
rodni (strani) autor (autori sa institucija van Srbije),
ili je ¢lanak nastao kao rezultat saradnje domacih i
medunarodnih autora (i institucija);

« brojrazlicitih tipova ¢lanaka (onako kako su katego-
rizovani u Sadrzaju svakog broja);

- oblast medicine i/ili tema obradena u ¢lanku.

Autori su klasifikovani kao domacdi ili medunarodni
na osnovu institucije u kojoj su zaposleni (afilijacije), a
ne na osnovu nacionalnosti.

the Journal dedicated an entire issue (Volume 2, No. 3,
September 2021) to the COVID-19 pandemic, showcas-
ing relevant clinical experiences and medical research
in this particular field. This issue of the Journal con-
tains invited papers written by eminent experts from
different medical fields presenting the experience and
knowledge that guided them in their clinical practice
during the COVID-19 pandemic [46].

Additionally, the thematic issue - Hematology (Vol-
ume 5, No. 3) is fully dedicated to hemato-oncological
diseases and the challenges in establishing their diag-
nosis and modern therapeutic modalities [47].

Furthermore, the Journal has issued five books of
abstracts for the following congresses (symposiums):

« National congress with international participation
Infections — Challenges in Diagnosis and Manage-
ment

« National congress with international participation
Infections in Inmunocompromised — Problems of Rec-
ognition, Diagnosis, and Therapy

« Nationalsymposiumwithinternational participation
Infarctions in Clinical Practice

« National congress
6" Congress of Hematologists of Serbia

+ National congress with international participation
Clinical Manifestations of Autoimmune Diseases
[48-52].

The Journal, however, primarily provides a plat-
form for a wide range of nationally, regionally, and in-
ternationally relevant medical issues and public health
concerns.

Articles published in the Serbian Journal of the
Medical Chamber to date - breakdown and
concise analysis

Review method

A review of the issues of the Serbian Journal of the Med-
ical Chamber published to date (excluding the books of
abstracts listed above) provides insight into the overall
number of papers published, the types of articles, the
areas of medicine that the published articles pertain
to, as well as the affiliations of the authors.

The review was performed by careful and detailed
analysis of the contents of each issue to date, with at-
tention to recording four categories of data:

- total number of articles per issue;

- author affiliation, i.e., whether the article was written
by domestic authors (authors affiliated to Serbian in-
stitutions), international (foreign) authors (authors af-
filiated to institutions outside Serbia), or whether the
article was written as a collaboration between do-
mestic and international authors (and institutions);
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Kako bi ovaj pregled na najbolji nacin odrazavao
ukupni sadrzaj dvadeset brojeva Casopisa, kategorije
koje se odnose na oblast medicine, tj. medicinska pi-
tanja obradena u ¢lancima, nisu bile unapred defini-
sane. Naime, one su formulisane tokom pregleda na
osnovu samog sadrzaja rada, $to je utvrdeno pazljivim
razmatranjem svakog objavljenog ¢lanka. Uoceno je
da odredeni broj ¢lanaka obuhvata vise tema/oblasti,
odnosno kategorija, 5to je takode zabeleZzeno i uneto u
analizu, pri ¢emu je svaki takav ¢lanak analiziran i uzet
u obzir u svakoj od datih kategorija.

Knjige apstrakata su izuzete iz pregleda, a u analizu
su uklju¢eni samo redovni tromese¢ni brojevi.

Izvrsena je agregacija svih podataka dobijenih
analizom i oni su predstavljeni u narednom poglavlju
rada.

REZULTATI

Ukupno je objavljeno 216 ¢lanaka u prvih dvadeset
brojeva Casopisa. Tabela 1 prikazuje broj ¢lanaka objav-
lienih po broju i ukupno, kao i prosecan broj ¢lanaka
objavljenih na godiSnjem nivou [46,47,53-70].

Analiza afilijacija autora objavljenih ¢lanaka po-
kazuje koliko je, od ukupno 216 radova, napisano od
strane istrazivaca iz Srbije, koliki broj su napisali stra-
ni naucnici, kao i koliko je radova napisano u saradniji
izmedu srpskih i inostranih autora. Tabela 2 prikazuje
afilijacije autora ¢lanaka po broju, kao i ukupan broj
¢lanaka koje su napisali domadi autori, strani auto-
ri, te broj onih radova koji su nastali kao plod sarad-
nje izmedu srpskih i medunarodnih autora, do danas
[46,47,53-70].

Kao $to se moze uociti iz podataka prikazanih u Ta-
beli 2 i Grafikonu 1, vecinu (187; 86,6%) ¢lanaka napisali
su autori iz srpskih institucija, 14 (6,5%) radova su na-

Tabela 1. Broj clanaka do sada objavljenih u,,Srpskom medicinskom ¢asopisu
Lekarske komore” (po brojevima Casopisa, ukupno i godisnji prosek)

- number of different types of articles published (as
categorized in the Contents of each issue);

- field of medicine and/or type of medical issue ad-
dressed in the article.

Authors were classified as domestic or internation-
al based on their institutional

affiliation, rather than their nationality.

So as to tailor the review in such a way as to best
reflect the overall content of the twenty issues of the
Journal, categories pertaining to the field of medicine,
i.e., medical issues addressed in the articles, were not
predefined. Rather, they were formulated during the
review based on the content of the articles themselves,
which was determined through careful deliberation of
each article. A number of articles were recognized to
span over more than one area/category, which was
also noted and entered into the analysis, wherein each
such article was analyzed and taken into account in
each of these categories.

The books of abstracts were excluded from the re-
view, and only the regular quarterly issues were includ-
ed in the analysis.

All the data obtained from the analysis have been
aggregated and are presented in the next section.

REVIEW RESULTS

A total of 216 articles were published in the first twenty
issues of the Journal. Table 1 presents the number of
articles published per issue and in total, as well as the
average number of articles per year [46,47,53-70].
Analysis of the affiliations of the authors of the pub-
lished articles shows how many of the 216 papers were
written by researchers from Serbia, how many were au-
thored by international scientists, as well as how many
papers were written in collaboration between Serbian

Table 1. Number of articles published in the Serbian Journal of the Medical
Chamber to date (per issue, in total, and on average per year)

Broj clanaka objavljenih u
svakom broju Casopisa / 8
Number of articles in each issue
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Tabela 2. Broj ¢lanaka koje su napisali srpski istrazivaci, inostrani naucnici, i broj
radova nastalih kroz saradnju domacih i stranih autora, objavljenih u ,Srpskom
medicinskom ¢asopisu Lekarske komore”, do danas (ukupno i u svakom broju
Casopisa)

Table 2. Number of articles written by Serbian authors, international authors,
and through collaboration between Serbian and international authors, pub-
lished in the Serbian Journal of the Medical Chamber to date (per issue and in
total)

Domaci / Domestic g§ 107 (11 101212 119 1 '5 8 6 9 1010 17 5 |8 & 187
Strani / International 1 11 1 12 1 2 |11 301 14
Saradnja / Collaboration 1 2 4 |3 1 T (1 (2 |15
and international authors. Table 2 provides insight into
) the affiliation of the authors of the articles per issue,
Saradnja / . 0
Collaboration as well as the overall number of articles written by do-

Medunarodni/strani autori /
International/foreign auth

Grafikon 1. Clandi objavljeni u "Srpskom medicinskom casopisu Lekarske ko-
more", do danas, prikazani u odnosu na afilijaciju autora (%)

Graph 1. Articles published in the Serbian Journal of the Medical Chamber to
date, by author affiliation (%)

pisali strani istrazivaci, dok je 15 (6,9%) ¢lanaka nastalo
kao rezultat saradnje naucnika iz srpskih i stranih, od-
nosno medunarodnih institucija.

Analiza tipova ¢lanaka objavljenih u,Srpskom me-
dicinskom casopisu Lekarske komore” u proteklih pet
godina otkrila je vrste radova objavljenih u prvih dva-
deset brojeva.

Kao sto je prikazano u Tabeli 3 i Grafikonu 2, vedina
objavljenih radova bili su originalni ¢lanci (82; 38%),
pregledni ¢lanci (62; 28,5%) i studije slucajeva/prika-
zi slucajeva/serije slucajeva (48; 22,2%), slede prikazi

mestic authors, international authors, and those writ-
ten in collaboration between Serbian and international
authors, to date [46,47,53-70].

As is apparent from the data presented in Table 2
and Graph 1, the majority (187; 86.6%) of the articles
were written by authors affiliated with Serbian institu-
tions, 14 (6.5%) were written by international research-
ers, while 15 (6.9%) articles were the result of a collab-
orative effort.

Analysis of the categories of articles published in
the past five years in the Serbian Journal of the Medical
Chamber has revealed the types of papers published in
the first twenty issues.

As presented in Table 3 and Graph 2, the majority of
the articles published were original articles (82; 38%),
review articles (62; 28.5%), and case studies/reports/
case series (48; 22.2%), followed by book reviews (7;
3.2%), current topic/in focus articles (5; 2.3%), history
of medicine articles (4; 1.9%), letters to the editor (3;
1.4%), and professional articles (2; 0.9%). The remaining
articles (1.6%) were: one report, two invited papers, of
which one was a review article, as well as one editorial.

Finally, over the past five years, the Serbian Jour-
nal of the Medical Chamber has covered a wide array of
topics. Table 4 presents the articles covering different
topics/fields of medicine/medical issues. The data are
presented by issue and in total.

Additionally, throughout all the issues to date, sev-
eral articles have been identified to cover at least two
medical fields, i.e., issues simultaneously. This has also
been documented and marked accordingly in Table 4.

As presented in Table 4 and Graph 3, the topics/ar-
eas generating the highest interest among researchers
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Tabela 3. Tipovi ¢lanaka objavljenih do sada u,,Srpskom medicinskom casopisu Table 3. Types of articles published in the Serbian Journal of the Medical Cham-
Lekarske komore” (u svakom broju Casopisa i ukupno) ber to date (per issue and in total)

Originalni clanci
/ Original articles

Pregledni élanci /
Review articles

Studije slucajeva/Prikazi
slucajeva/Serije slucajeva/
Case studies/Case reports/
Case series

Strucni ¢lanci / 1 1 )
Professional articles

Aktuelne teme (u fokusu) /
Current topic/In focus 1 1 1 1 1 5
articles

(landi iz istorije medicine / 3 1 4
History of medicine articles

Prikazi knjiga /
Book reviews

Pisma uredniku / 1 3
Letters to the editor

Izvestaji/ 1 1
Reports

Radovi po pozivu
/Invited papers

Uvodnik/
Editorial

™11 2

1 1

*Clanak koji spada u dve razlicite kategorije i koji je ujedno predstavljen u obe kategorije *An article falling under two different categories and presented in both categories

Prikazi slucajeva/Serije slucajeva /
eports/Case series
Prikazi knjiga / Book reviews
Aktuelne teme (u fokusu)/ Current topic/In focus articles

Istorija medicine / History of Medicine articles
1.40% Pisma uredniku /Letters to the editor

0.90% Stru¢ni €lanci / Professional articles
-1.60% 5talo / Other

Grafikon 2. Tipovi ¢lanaka do sada objavljenih u "Srpskom medicinskom caso- Graph 2. Articles published in the Serbian Journal of the Medical Chamber to
pisu Lekarske komore" (%) date, by type (%)
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Tabela 4. Teme/oblasti medicine obradene u ¢lancima do sada objavljenim u Table 4. Topics/medical fields/medical issues covered by the articles published
,Srpskom medicinskom casopisu Lekarske komore” (u svakom broju Casopisa to date in the Serbian Journal of the Medical Chamber (per issue and in total)
i ukupno)

Akademsko pisanje/pisanje naucnih publikacija 1 1
Academic writing/Scientific writing
Bolesti zavisnosti 1 1
Addictions
Alergologija 1 1
Allergology
Audiologija 1 1
Audiology
Anatomija - varijacije/anomalije i njihovo lecenje 1 1 1 3
Anatomy — variations/anomalies and their treatment
Anesteziologija 1 1
Anesthesiology
KOVID-19 i medicinska stanja i komplikacije uzrokovane
KOVID-19 oholjenjem 1T/1M)6 |5 1% 1 1** 26
(OVID-19 and COVID-19-related issues and complications
Kardiovaskularne i cerebrovaskularne bolesti/Kardiotor-
akalna hirurgija/Vaskularna i endovaskularna hirurgija 1 3 1, 1 1, 1, 1 1 101 1
Cardiovascular and cerebrovascular diseases/Cardiothoracic 1* il I
surgery/Vascular and endovascular surgery
Celularna i molekularna medicina 111
Cellular and molecular medicine
Stomatologija 1* 1* )
Dental medicine
Dijagnostika 1% 1
Diagnostics
Ishrana 1 1
Dietary issues and considerations
Dijabetes i ostala metabolicka oboljenja 1 1
Diabetes and other metabolic diseases
Urgentna medicina Jenx 1
Emergency medicine
Opsta/abdominalna hirurgija 112 1 1 ) 7
General/abdominal surgery
Ginekologija/Akuserstvo/Trudnoca/Reproduktivno zdravlje 111 1 1 117 1, 11 3 1%, 1 11 19
Gynecology/Obstetrics/Pregnancy/Reproductive health 1% =
Gerijatrija 1 1, 3
Geriatric medicine 1%
Opste medicinske teme/Drugo 1 1#x e 3
General/Other

" . . 1
Hematologija/Hematoloske bolesti 5 30303 3 ) 17 ) 8
Hematology 3
HIV/SIDA 1 1* 3
HIV/AIDS
Istorija medicine 3 4
History of medicine
Hiperbaricna medicina 1 1
Hyperbaric medicine
Zarazne bolesti (osim HIV/SIDA-e i KOVID-19 oboljenja) 1 1 1 1*, 16
Infectious diseases (other than COVID-19 and HIV/AIDS) 1
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Imunologija/Autoimune bolesti
Immunology/Autoimmune diseases

Medicinska statistika
Medical statistics

MenadZment u medicini
Management in medicine

Neurohirurgija
Neurosurgery

Neurologija
Neurology

Onkologija/Maligna oboljenja/Tumori
Oncology/Malignancies/Tumors

1*

1**

*RK
1 ’

1%,

Oftalmologija
Ophthalmology

1***

Ortopedija/Ortopedska hirurgija
Orthopedic surgery/Orthopedics

1**

1*

Medicina bola
Pain medicine/Pain management

Patologija/Histopatologija
Pathology/Histopathology

1,1%

Pedijatrija/decija hirurgija
Pediatrics/Pediatric surgery

Farmakologija
Pharmacology

1*

Fizikalna terapija
Physical therapy

Psihijatrija/Mentalno zdravlje
Psychiatry/Mental health

1*

Javno zdravlje
Public health

1**

1*

1*

1%

1**

1*

Pulmologija
Pulmonology

Radiologija
Radiology/Imaging

Sportska medicina
Sports medicine

Socijalna medicina/Pitanja zdravstva i pokrivenosti zdravst-
venom zastitom, zdravstvenih kadrova, zdravstvenih sistema
Social medicine/Issues pertaining to healthcare and healthcare
coverage,

healthcare professionals and healthcare systems

1,1%

Sistemske bolesti i stanja
Systemic diseases and conditions

Transfuzijska medicina
Transfusion medicine

Traumatologija
Traumatology

Vakcinacija
Vaccination

1**

1**

* #x %% (lanak koji pokriva razlicite kategorije i koji je ujedno predstavljen u svakoj od

kategorija

* *¥¥ %%% An article falling under different categories and presented in each of the categories
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23.20%

2.80%

3.20% -

6.90% 7:90%
. (]

= Hematologija i hematoloske bolesti/ Hematology/Hematological diseases
= KOVID-19 / cCOVID-19
Ginekologija/Akuserstvo/Trudnoéa/Reproduktivno zdravlje/ Gynecology/Obstetrics/Pregnancy/Reproductive health
Socijalna medicina/Pitanja zdravstva i pokrivenosti zdravstvenom zastitom, zdravstvenih kadrova, zdravstvenih sistema
/ Social medicine/Issues pertaining to healthcare and healthcare coverage, healthcare professionals, and healthcare systems
® Ortopedija i ortopedska hirurgija
m Kardiovaskularne i cerebrovaskularne bolesti/Kardiotorakalna hirurgija/Vaskularna i endovaskularna hirurgija

/ Cardiovascular and cerebrovascular diseases/Cardiothoracic surgery/Vascular and endovascular surgery
= Onkologija/Maligna oboljenja/Tumori / Oncology/Malignancies/Tumors

= Javno zdravlje / Public health

m Opsta/abdominalna hirurgija / General/abdominal surgery

= Zarazne bolesti (osim HIV/SIDA-e i KOVID-19 oholjenja) / Infectious diseases (other than COVID-19 and HIV/AIDS)

m Sve ostale teme /[ All other topics

Grafikon 3. Teme/oblasti medicine obradene u clancima do sada objavljenim u
"Srpskom medicinskom casopisu Lekarske komore" (%)

knjiga (7; 3,2%), ¢lanci koji obraduju aktuelne teme (u
fokusu), (5; 2,3%), ¢lanci iz istorije medicine (4; 1,9%),
pisma uredniku (3; 1,4%) i struc¢ni ¢lanci (2; 0,9%). Pre-
ostali ¢lanci (1,6%) bili su: jedan izvestaj, dva rada po
pozivu, od kojih je jedan bio pregledni ¢lanak, kao i je-
dan uvodnik.

Najzad, valja reci da je ,Srpski medicinski ¢asopis
Lekarske komore”, tokom proteklih pet godina, obra-
divao Sirok spektar tema. U Tabeli 4 objavljeni ¢lanci su
prikazani u odnosu na razli¢ite teme/oblasti medicine/
medicinska pitanja koje pokrivaju. Podaci su prikazani
po brojevima Casopisa i ukupno.

Ujedno je, u dosada3njim brojevima Casopisa,
identifikovano je nekoliko ¢lanaka koji pokrivaju naj-
manje dve medicinske oblasti, odnosno teme, istovre-
meno. Ovo je takode dokumentovano i shodno tome
oznaceno u Tabeli 4.

Kao sto je prikazano u Tabeli 4 i Grafikonu 3, teme/
oblasti koje su izazvale najvece interesovanje medu
istrazivaCima koji su objavili svoje radove u ,Srpskom
medicinskom &asopisu Lekarske komore” u proteklih
pet godina su bile sledece: hematologija i hematolos-
ke bolesti (42; 19,4%), KOVID-19 (26; 12%), ginekolo-
gija/akuserstvo/trudnoca/reproduktivno zdravlje (19;
8,8%), socijalna medicina/pitanja zdravstva i pokrive-

Graph 3. Topics/medical fields/medical issues covered by the articles published
to date in the Serbian Journal of the Medical Chamber (%)

publishing in the Serbian Journal of the Medical Cham-
ber in the past five years have been the following:
hematology and hematological diseases (42; 19.4%),
COVID-19 (26; 12%), gynecology/obstetrics/pregnan-
cy/reproductive health (19; 8.8%), social medicine/
issues pertaining to healthcare and healthcare cover-
age/healthcare professionals/healthcare systems (17;
7.9%), orthopedics and orthopedic surgery (15; 6.9%),
cardiovascular and cerebrovascular diseases/cardio-
thoracic surgery/vascular and endovascular surgery
(14; 6.5%), oncology/malignancies/tumors (12; 5.6%),
public health (8; 3.7%), general/abdominal surgery (7;
3.2%), and infectious diseases (other than COVID-19
and HIV/AIDS) (6; 2.8%). These are followed by other
topics, including psychiatry and mental illnesses, pul-
monology, radiology/imaging, and numerous other
medical fields, issues, and topics [46,47,53-70].

BRIEF ANALYSIS AND CONCLUSION

As can be seen from Table 1, the average number of
articles published in the Serbian Journal of the Medical
Chamber annually, thus far, is 43,2, which exceeds the
minimum of 40 articles per annum. Bearing in mind
the numerous challenges that have been put before
the entire medical community during the COVID-19
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nosti zdravstvenom zastitom, zdravstvenih kadrova,
zdravstvenih sistema (17; 7,9%), ortopedija i ortoped-
ska hirurgija (15; 6,9%), kardiovaskularne i cerebrova-
skularne bolesti/kardiotorakalna hirurgija/vaskularna
i endovaskularna hirurgija (14; 6,5%), onkologija/ma-
ligna oboljenja/tumori (12; 5,6%), javno zdravlje (8;
3,7%), opSta/abdominalna hirurgija (7; 3,2%) i zarazne
bolesti (osim KOVID-19 i HIV/SIDA-a) (6; 2,8%). Slede
druge teme, ukljucujudi psihijatriju i mentalne bole-
sti, pulmologiju, radiologiju i brojne druge medicinske
oblasti, pitanja i teme [46,47,53-70].

KRATKA ANALIZA SA ZAKLJUCKOM

Kao $to se moze videti u Tabeli 1, prosecan broj ¢lanaka
objavljenih u ,Srpskom medicinskom ¢asopisu Lekar-
ske komore” na godi$njem nivou, do sada, iznosi 43,2,
sto premasuje definisani minimum od 40 ¢lanaka go-
didnje. Imajuci u vidu brojne izazove sa kojima se su-
ocila ¢itava medicinska zajednica tokom pandemije
KOVID-19 oboljenja i njenih posledica, a koja se desila
upravo u vreme osnivanja Casopisa, moze se reci da je
odrZavanje ovakvog nivoa posvecenosti samo po sebi
uspeh.

Kao novi medicinski ¢asopis, upravo u vreme nave-
dene vanredne situacije na globalnom nivou, Casopis
je takode uspeo da pobudi i odrzi interesovanje medu-
narodnih autora, kao i da podstakne saradnju izmedu
srpskih i stranih istrazivaca i institucija.

Predominacija originalnih ¢lanaka objavljenih u
Casopisu, kao i znacajan broj prikaza slu¢ajeva i studija
slucaja iz svih oblasti medicine, svedoce o ociglednoj
motivaciji istrazivaCa da predstave svoja nova saznanja
i da rezultate svog rada povere ,Srpskom medicinskom
Casopisu Lekarske komore”. Raznovrsnost tipova ¢lana-
ka dokaz je da Casopis moze da zadovolji i prilagodi se
potrebama istrazivaca u razli¢itim formatima, istovre-
meno pruzajuci ¢itaocima Sirok dijapazon podataka.

Najzad, Sirok raspon medicinskih specijalnosti, od-
nosno razli¢itih medicinskih tema i pitanja predstavlje-
nih u ¢lancima Casopisa, kao i &injenica da mnogi od
objavljenih radova obuhvataju vise od jedne oblasti,
predstavlja jo$ jedan jasan pokazatelj uspeha Casopisa
u odrZavanju interesovanja i motivacije istrazivaca da
objavljuju svoje radove u,Srpskom medicinskom ¢aso-
pisu Lekarske komore”.

Obelezavajuci petu godisnjicu od izlaska prvog
broja, ,Srpski medicinski glasnik Lekarske komore” na-
stoji da bude komplementaran sa delatno$¢u drugih
domadih medicinskih ¢asopisa sa duzom tradicijom,
ali i da utre svoj put i uspostavi sopstvenu tradiciju i
vrednost. Prvi klju¢ni koraci ve¢ su uéinjeni - Casopis se
od 2023. godine nalazi na Listi kategorisanih nau¢nih
Casopisa domacih izdavaca (za 2024. godinu) Ministar-

pandemic and its aftermath, which was the time of the
inception of the Journal, one might say that maintain-
ing this level of commitment has been a success in it-
self.

Asanew medical publication,andinthe above-men-
tioned worldwide state of emergency, the Journal has
also succeeded in eliciting and maintaining the interest
of international authors as well as promoting collabora-
tion between Serbian and international researchers and
institutions.

The predominance of original articles published
by the Journal, as well as a significant number of case
reports and case studies from all fields of medicine
speaks to the evident motivation of researchers to
present their new findings and to entrust the results
of their hard work to the Serbian Journal of the Medical
Chamber, while the variety of article types is proof that
the Journal can cover and accommodate the needs of
researchers in different formats, at the same time pro-
viding a wide variety of information to the readers.

Finally, the demonstrated wide array of medical
specialties, i.e., different medical issues presented by
the articles in the Journal, as well as the fact that many
of these articles span beyond just one area, represent
another definite indicator of the Journal’s success in
maintaining the interest and motivation of researchers
to publish their work in the SJMC.

Celebrating the fifth anniversary of its first issue,
the Serbian Journal of the Medical Chamber strives to
complement the activity of other domestic medical
journals with a longer tradition, but also to pave its
own path and confirm its own tradition and worth.
The first crucial steps have been made - the Journal
has been on the list of categorized Serbian scientific
journals issued by the Ministry of Science, Technolog-
ical Development, and Innovation of the Republic of
Serbia since 2023, maintaining its volume of published
articles and the interest and motivation of authors. At
the same time, a team of dedicated and skilled experts
continues to tirelessly work on preserving and pro-
moting the quality of this publication. All this is both
a prerequisite for continued growth and advancement
as well as proof that the right steps have been taken to
this effect, which is, hopefully, an indicator of a prom-
ising future ahead.
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stva nauke, tehnoloskog razvoja i inovacija Republike
Srbije, odrzavajudi pritom obim objavljenih radova i
interesovanje i motivaciju autora. Istovremeno, tim
posvecenih i stru¢nih ljudi neumorno radi na o¢uvanju
i unapredenju kvaliteta ove publikacije. Sve to zajed-
no predstavlja i preduslov za dalji rast i napredak, ali i
dokaz da su ucinjeni pravi potezi u tom pravcu, 5to je,
nadamo se, pokazatelj svetle buducnosti.

Izjave zahvalnosti: Autorka zahvaljuje profesorki Mi-
leni Santri¢ Milicevi¢ na njenim sugestijama i komen-
tarima, kao i dr Jeleni ASanin na pruzenim detaljnim
informacijama o ,Srpskom medicinskom c¢asopisu Le-
karske komore”.

Sukob interesa: Nije prijavljen.

LITERATURA / REFERENCES

1. Ministarstvo nauke, tehnoloskog razvoja i inovacija Republike Srbije. Lista
kategorisanih nau¢nih ¢asopisa domacih izdavaca za 2024. godinu. [Inter-
net]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://nitra.gov.rs/images/
nauka/Kategorizacija%20naucnih%20casopisa/2025-03-17/Lista-casopi-
sa-2024.pdf

2. Acta Veterinaria. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https:/
www.actaveterinaria.rs/

3. Journal of Medical Biochemistry. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dos-
tupno: https://english.dmbj.org.rs/journal-of-medical-biochemistry/

4. Srpski arhiv za celokupno lekarstvo. [Internet]. [Pristupljeno: 15. 7. 2025.].
Dostupno: http://www.srpskiarhiv.rs/

5. Vojnosanitetski pregled. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://www.vsp.mod.gov.rs/cir/1/o-casopisu

6. Acta Facultatis Medicae Naissensis. [Internet]. [Pristupljeno: 15. 7. 2025.].
Dostupno: http://publisher.medfak.ni.ac.rs/AFMN_1/

7. Balkan Journal of Dental Medicine. [Internet]. [Pristupljeno: 15. 7. 2025.].
Dostupno: https://balkandentaljournal.com/

8. Exercise and Quality of Life. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://www.eqoljournal.com/

9. Facta Universitatis. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://
casopisi.junis.ni.ac.rs/index.php/FUPhysEdSport

10. Experimental and Applied Biomedical Research (EABR). [Internet]. [Pristu-
pljeno: 15.7.2025.]. Dostupno: http://www.medf.kg.ac.rs/eabr/index.php

11. Engrami. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://www.en-
grami.rs/0-casopisu/

12. Arhiv veterinarske medicine. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostup-
no: https://niv.ns.ac.rs/e-avm/index.php/e-avm

13. Arhiv za farmaciju. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https:/
sfus.rs/arhiv-za-farmaciju/

14. Veterinarski glasnik. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://www.veterinarskiglasnik.rs/index.php/vg/about#Article

15. Medicinski ¢asopis. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https:/
www.medicinskicasopis.org/2020(4).php

16. Specijalna edukacija i rehabilitacija. [Internet]. [Pristupljeno: 15. 7. 2025.].
Dostupno: https://www.casopis.fasper.bg.ac.rs/index.html

17. Acta Medica Medianae. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://publisher.medfak.ni.ac.rs/AMM_1/indexrs.html

18.

19.

20.

21.

22.

23.

24

25.

26.

21

28.

29.

30.

31

32.

33

34.

35

Archive of Oncology. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: http://
www.onk.ns.ac.rs/Archive/Info.htm

Hospital Pharmacology. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://www.hophonline.org/?lang=en

Pons : medicinski ¢asopis. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://plus.cobiss.net/cobiss/sr/st/bib/115713804

Sanamed. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://new.
sanamed.rs/

Beogradska defektoloska Skola. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dos-
tupno: https://www.belgradeschool.com/

Komora zdravstvenih ustanova Srbije. Zdravstvena zastita. [Internet]. [Pris-
tupljeno: 15.7.2025.]. Dostupno: https://www.komorazus.org.rs/o-casopisu
Medicinski pregled. [Internet]. [Pristupljeno: 15.7. 2025.]. Dostupno: https:/
medicinskipregled.rs/

Medicinski podmladak. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://med.bg.ac.rs/?page_id=15961&script=lat

Opsta medicina. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: http:/
www.opstamedicina.org/om_ilustracija.asp

Stomatoloski glasnik Srbije. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
http://www.stomatoloskiglasnik.rs/

Timocki medicinski glasnik. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://www.tmg.org.rs/pocetak.htm

Acta Stomatologica Naissi. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
http://publisher.medfak.ni.ac.rs/ASN_1/

Apollineum medicum et aesculapium. [Internet]. [Pristupljeno: 15.7. 2025.].
Dostupno: https://www.sld-leskovac.com/publikacije.ntml

Facta Universitatis Series: Medicine and Biology. [Internet]. [Pristupljeno: 15.
7. 2025.). Dostupno: https://casopisi,junis.ni.ac.rs/index.php/FUMedBiol/
index

Balneoclimatologia. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://plus.cobiss.net/cobiss/sr/sr/bib/medfbg/5961730

MD — Medical data. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https:/
www.md-medicaldata.com/

Serbian Journal of Anesthesia and Intensive Therapy. [Internet]. [Pristuplje-
no: 15. 7. 2025.]. Dostupno: https://sjait.uais.rs/o-casopisu/

ABC - ¢asopis urgentne medicine. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dos-
tupno: https://scindeks.ceon.rs/journalDetails.aspx?issn=1451-1053

316

Septembar 2025. | Volumen 6/ Broj 3 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



PRVIH PET GODINA ,,SRPSKOG MEDICINSKOG CASOPISA LEKARSKE KOMORE" — SAZET PREGLED | ANALIZA

Vukcevic Lackovic B.

THE FIRST FIVE YEARS OF THE SERBIAN JOURNAL OF THE MEDICAL CHAMBER — A BRIEF OVERVIEW AND ANALYSIS

36.

37.

38.

39.

40.

4.

4.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Medicinski glasnik Specijalne bolnice za bolesti Stitaste Zlezde i bolesti
metabolizma “Zlatibor”. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://plus.cobiss.net/cobiss/st/st/bib/200154380

Medicinska istraZivanja. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://medicalresearch.med.bg.ac.rs/

Preventivna pedijatrija. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://prevped.preventivnapedijatrija.rs/index.php/casopis/issue/view/3
Sestrinska rec. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://
www.umsts.org/casopis.html

Srce i krvni sudovi. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://
www.uksrb.rs/casopisi/arhiva

Halo 194. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https://www.
halo194.rs/sr/

Medicinska re€. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https:/
medicinskarec.com/

Srpski medicinski Casopis lekarske komore. [Internet]. [Pristupljeno: 15. 7.
2025.]. Dostupno: https://smj.rs/st/

Glasnik javnog zdravlja. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno:
https://serbjph.batut.org.rs/index.php?p=120

Akademija strukovnih studija Beograd. Education and Research in Health
Sciences. [Internet]. [Pristupljeno: 15. 7. 2025.]. Dostupno: https:/www.
vzsheograd.edu.rs/sr/publikacijel/erhs.html

Srpski medicinski ¢asopis lekarske komore. Vol. 2; No. 3. 2021. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2024/09/SMC-
LK-SIMG-vol_5-no_3.pdf

Srpski medicinski casopis lekarske komore. Vol. 5; No. 3. 2024. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2024/09/SMC-
LK-SJIMGvol_5-no_3.pdf

Serbian Journal of the Medical Chamber. Book of Abstracts. National con-
gress with international participation. Infections — Challenges in Diagno-
sis and Management. Vol. 4; Suppl. 1. 2023. [Internet]. [Pristupljeno: 16.
7. 2025.]. Dostupno: https:/smj.rs/images/2023/Volumen%204%20Do-
datak%201%20-%20knjiga%20sazetaka.pdf

Serbian Journal of the Medical Chamber. Book of Abstracts. National con-
gress with international participation. Infections in Immunocompromised
— Problems of Recognition, Diagnosis, and Therapy. Vol. 5; Suppl. 1. 2024.
[Internet]. [Pristupljeno: 16. 7. 2025.). Dostupno: https:/smj.rs/imag-
es/2024/03/Suplement%201%202024%20-%20MART.pdf

Serbian Journal of the Medical Chamber. Book of Abstracts. National sympo-
sium with international participation. Infarctions in Clinical Practice. Vol. 5;
Suppl. II. 2024. [Internet]. [Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.
rs/images/2024/03/Suplement%202%202024%20-%20MART.pdf

Serbian Journal of the Medical Chamber. Book of Abstracts. National con-
gress. 6th Congress of Hematologists of Serbia. Book of Abstracts. Vol. 5;
Suppl. 111 2024. [Internet]. [Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.
rs/images/2024/09/Suplement_3_2024_-_SEPTEMBAR.pdf

Serbian Journal of the Medical Chamber. Book of Abstracts. National congress
with international participation. Clinical Manifestations of Autoimmune Dis-
eases. Vol. 6; Suppl. I. 2024. [Internet]. [Pristupljeno: 16. 7. 2025.]. Dostupno:
https://www.smj.rs/images/2025/06/2025-06_Suplement_1.pdf

Serbian Journal of the Medical Chamber. Vol. 1; No. 1. 2020. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/arhiva/SMCG
LK-SIMC-09-2020.pdf

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Serbian Journal of the Medical Chamber. Vol. 1; No. 2. 2020. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/arhiva/SMCG-
LK-SIMC12-2020.pdf

Serbian Journal of the Medical Chamber. Vol. 2; No. 1. 2021. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2021/003/SM-
(LK-SIMC-03-2021.pdf

Serbian Journal of the Medical Chamber. Vol. 2; No. 2. 2021. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2021/004/SM-
(LK-SJMC-04-2021.pdf

Serbian Journal of the Medical Chamber. Vol. 2; No. 4. 2021. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2021/006/SM-
(LK-SIMC-06-2021.pdf

Serbian Journal of the Medical Chamber. Vol. 3; No. 1. 2022. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2022/007/SM-
(LK-SIMC-07-2022.pdf

Serbian Journal of the Medical Chamber. Vol. 3; No. 2. 2022. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smij.rs/images/2022/008/SM-
(LK-SIMC-08-2022.pdf

Serbian Journal of the Medical Chamber. Vol. 3; No. 3. 2022. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2022/009/SM-
(LK-SIMC-09-2022.pdf

Serbian Journal of the Medical Chamber. Vol. 3; No. 4. 2022. [Internet].
[Pristupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2022/010/SM-
(LK-SIMC10-2022.pdf

Serbian Journal of the Medical Chamber. Vol. 4; No. 1. 2023. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/vol4/no1/SMCLK-
SIMCGvol_4-no_1.pdf

Serbian Journal of the Medical Chamber. Vol. 4; No. 2. 2023. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2023/06/SMCLK-
SIMCGvol_4-no_2.pdf

Serbian Journal of the Medical Chamber. Vol. 4; No. 3. 2023. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2023/09/SMCLK-
SIMGvol_4-no_3.pdf

Serbian Journal of the Medical Chamber. Vol. 4; No. 4. 2023. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2023/12/SMCLK-
SIMGvol_4-no_4.pdf

Serbian Journal of the Medical Chamber. Vol. 5; No. 1. 2024. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2024/03/SMCLK-
SIMGvol_5-no_1.pdf

Serbian Journal of the Medical Chamber. Vol. 5; No. 2. 2024. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://smj.rs/images/2024/06/SMCLK-
SIMGvol_5-no_2.pdf

Serbian Journal of the Medical Chamber. Vol. 5; No. 4. 2024. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://www.smj.rs/images/2024/12/SM-
CLK-SIMG-vol_5-no_4.pdf

Serbian Journal of the Medical Chamber. Vol. 6; No. 1. 2025. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://www.smj.rs/images/2025/03/SM-
(LK-SIMGvol_6-no_1.pdf

Serbian Journal of the Medical Chamber. Vol. 6; No. 2. 2025. [Internet]. [Pris-
tupljeno: 16. 7. 2025.]. Dostupno: https://www.smj.rs/images/2025/06/SM-
(LK-SIMC-06-2025.pdf

SERBIAN JOURNAL OF THE MEeDIcAL CHAMBER | Volume 6/ No. 3 | September 2025

317



DUKTALNI KARCINOM IN SITU: AKTUELNI DIJAGNOSTICKI

| TERAPIJSKI PRISTUPI

REVIEW ARTICLE

DUCTAL CARCINOMA IN SITU: CURRENT DIAGNOSTIC

AND THERAPEUTIC APPROACHES

Jelena Petrovic¢', Stefan Stevanovic¢?

' Univerzitet odbrane, Vojnomedicinska akademija, Beograd,
Srbija

2 Univerzitetski klinicki centar Nis, Klinika za grudnu hirurgiju,
Nis, Srbija

SAZETAK

Razvoj metoda skrininga znacajno je povecao ucestalost dijagnostikovanja
duktalnogkarcinomainsitu (DCIS). lako se odlikuje visokom stopom preZivljavanja,
DCIS predstvalja klinicki izazovan entitet zbog svoje bioloSke heterogenosti i
potencijala za progresiju u invazivni duktalni karcinom (IDC). Mamografija i dalje
ostaje primarna dijagnosticka metoda, pri ¢emu su mikrokalcifikacije najéesci
nalaz. Lecenje je prvenstveno hirursko — lumpektomijom ili mastektomijom, u
zavisnosti od prosirenosti lezije. U slucajevima postednih operacija preporucuje
se adjuvantna radioterapija radi smanjenja rizika od lokalnog recidiva, dok
se hormonska terapija (tamoksifen i inhibitori aromataze) primenjuje kod
hormonski pozitivnih tumora. Disekcija aksilarnih limfnih ¢vorova ne sprovodi se
rutinski, ali moZe biti indikovana u slucaju mikroinvazije. U novije vreme, aktivni
nadzor razmatra se kao alternativa kod pacijentkinja niskog rizika, pri cemu su
savremena istraZivanja fokusirana na razvoj prognostickih faktora za precizniju
stratifikaciju rizika.

Ovaj rad pruza pregled savremenih multidisciplinarnih pristupa dijagnostike i
lecenja DCIS-a, zasnovanih na najnovijim saznanjima iz naucne literature.

Kljuéne reci: duktalni karcinom in situ, mamografija, mastektomija,
lumpektomija, hormonska terapija
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ABSTRACT

Advancements in breast cancer screening have significantly increased the
incidence of ductal carcinoma in situ (DCIS) diagnoses. Despite its favorable
prognosis, DCIS poses a clinical challenge due to its biological heterogeneity
and potential progression to invasive ductal carcinoma (IDC). Mammography
remains the primary diagnostic modality, with microcalcifications as the most
common radiological finding. Management is primarily surgical, involving either
breast-conserving surgery (BCS) or mastectomy, depending on the extent of the
lesion. In patients undergoing BCS, adjuvant radiotherapy is recommended to
reduce the risk of local recurrence, while hormonal therapy (tamoxifen or aro-
matase inhibitors) is indicated for hormone receptor-positive tumors. Axillary
lymph node dissection is not routinely performed but may be considered in cases
with suspected microinvasion. Recently, active surveillance has emerged as a po-
tential alternative for selected low-risk patients. Ongoing research is focused on
the identification of prognostic factors to enable more precise risk stratification.

This review provides an overview of current multidisciplinary approaches to the
diagnosis and treatment of DCIS, based on the latest scientific evidence.

Keywords: ductal carcinoma in situ, mammography, mastectomy, lumpectomy,
hormonal therapy
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uvoD

Duktalni karcinom in situ (engl. ductal carcinomain situ
— DCIS) predstavlja neinvazivni oblik karcinoma dojke
koji se karakteriSe proliferacijom malignih epitelnih ce-
lija unutar duktalnog sistema, bez probijanja bazalne
membrane i infiltracije okolnog tkiva [1]. lako nema
metastatski potencijal, DCIS se smatra prekursorom
invazivnog duktalnog karcinoma (engl. invasive ductal
carcinoma - IDC) [1]. Studije pokazuju da 25-60% ne-
lecenih slu¢ajeva DCIS-a moze da progredira u IDC [2].

Sa sve ucestalijom primenom postednih operaci-
ja dojke (engl. breast-conserving surgery — BCS), raste i
potreba za preciznom stratifikacijom lezija koje imaju
vecu Sansu da recidiviraju ili progrediraju u IDC. U cilju
zadovoljenja ove potrebe, razvijeni su novi klasifikaci-
oni sistemi, koji se prvenstveno zasnivaju na nuklear-
nom gradusu i prisustvu nekroze [3]. Nekoliko studija
je potvrdilo klini¢ku relevantnost ovog pristupa, poka-
zujudi da su visok nuklearni gradus i/ili prisustvo ne-
kroze (posebno komedo-nekroze) povezani sa vedim
rizikom od ranog nastanka lokalnog recidiva [4,5].

Tokom poslednje decenije, stru¢ne rasprave o naj-
prikladnijem terapijskom pristupu DCIS-u su postale
intenzivnije. lako je hirurdka resekcija uz adjuvantnu
radioterapiju i dalje predstavlja standardnu terapijsku
opciju, kontinuirano se vodi debata o tome da li se
odredene pacijentkinje, posebno one sa DCIS-om ni-
skog gradusa i povoljnim bioloskim karakteristikama,
nepotrebno izlazu agresivnim modalitetima lecenja.
U poslednje vreme aktivni nadzor se sve ¢eSc¢e razma-
tra kao potencijalna opcija za ove pacijentkinje. Ipak,
zbog potrebe za uravnotezenjem rizika od progresije
i mogucnosti prekomernog leCenja indolentnih lezija,
terapijski protokoli ostaju predmet stru¢nih debata [6].

Cilj ovog rada jeste da prikaze savremene dijagno-
sticke i terapijske pristupe DCIS-u, sa posebnim osvr-
tom na izazove u donosenju optimalnih klinickih od-
luka.

DIJAGNOSTIKA
Anamneza i klinicki pregled

Klini¢ki pregled je obavezan pre zapocinjanja radiolos-
ke dijagnostike. U kontekstu naslednog rizika za DCIS,
posebnu paznju potrebno je posvetiti detaljnoj poro-
di¢noj anamnezi. Nakon procene rizika, pacijentkinje
se po potrebi upucuju na genetsko savetovanje. Nacio-
nalna mreZa za sveobuhvatnu borbu protiv raka (engl.
The National Comprehensive Cancer Network — NCCN)
preporucuje rutinsko testiranje ekspresije estrogen-
skih receptora radi odredivanja potencijalne koristi od
adjuvantne hormonske terapije, dok testiranje na pro-
gesteronske receptore ostaje opciono [6].

INTRODUCTION

Ductal carcinoma in situ (DCIS) is a non-invasive form
of breast cancer characterized by the proliferation of
malignant epithelial cells within the ductal system,
without breaching the basement membrane or infil-
trating the surrounding tissue [1]. Although it does not
have metastatic potential, DCIS is considered a precur-
sor for invasive ductal carcinoma (IDC) [1]. Studies in-
dicate that 25-60% of untreated DCIS cases may prog-
ress to IDC [2].

With the increasing implementation of breast-con-
serving surgery (BCS), there is an escalating necessity
for accurate stratification of lesions with a higher likeli-
hood of recurrence or progression into IDC. To address
this need, new classification systems have been devel-
oped, primarily based on nuclear grade and the pres-
ence of necrosis [3]. Several studies have confirmed the
clinical relevance of this approach, demonstrating that
high nuclear grade and/or necrosis (especially comedo
necrosis) are associated with an increased risk of early
local recurrence [4,5].

Over the past decade, professional discussions
have intensified regarding the most appropriate thera-
peutic approach to DCIS. While surgical resection with
adjuvant radiotherapy remains the standard treatment
option, an ongoing debate concerns whether certain
patients (particularly those with low-grade DCIS and
favorable biological characteristics) are being unnec-
essarily exposed to aggressive treatment modalities.
Recently, active surveillance has increasingly been
considered as a potential option for these patients.
However, due to the need to balance the risk of pro-
gression against the potential overtreatment of indo-
lent lesions, therapeutic protocols remain a matter of
expert debate [6].

This paper aims to present current diagnostic and
therapeutic approaches to DCIS, with special emphasis
on the challenges of making optimal clinical decisions.

DIAGNOSIS
Anamnesis and Clinical Examination

A clinical examination is mandatory before the ini-
tiation of radiological diagnostic procedures. In the
context of hereditary DCIS risk, particular attention
should be given to detailed family history. Following
risk assessment, patients should be referred for genetic
counseling when indicated. The National Comprehen-
sive Cancer Network (NCCN) recommends routine test-
ing for estrogen receptor expression to determine the
potential benefit of adjuvant hormonal therapy, while
progesterone receptor testing remains optional [6].
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Mamografija

Tokom rane faze implementacije skrininga, incidencija
DCIS-a je porasla za vise od 500% [7]. Danas DCIS ¢ini 20-
25% svih novodijagnostikovanih karcinoma dojke [8].

Mikrokalcifikacije predstavljaju naj¢es¢u mamo-
grafsku manifestaciju DCIS-a. Prema podacima Ders-
haw-a i sar., mamografijom se njihovo prisustvo detek-
tuje u98% slucajeva[9]. Sli¢cne nalaze izneli su i Stomper
i sar., naglasavajuci njihov karakteristi¢an izgled [10]. U
njihovoj studiji, kalcifikacije povezane sa DCIS-om opi-
sane su kao pleomorfne, tipi¢no grupisane i ¢esto ras-
poredene u linearne ili segmentne obrasce koji prate
raspored mlecnih kanala. Ovi obrasci, karakteristi¢ni za
maligne procese, pomazu u razlikovanju istih od kal-
cifikacija povezanih sa benignim promenama, koje su
uglavnom okrugle i nasumi¢no rasporedene [9,10].

Jo$ jedan klju¢ni aspekt preoperativne procene
DCIS-a jeste procena rasprostranjenosti mikrokalcifi-
kacija. lako mamografija moze pruziti dragocene infor-
macije o njihovom prisustvu, ¢esto potcenjuje veli¢inu
same lezije, narocito kod DCIS-a niskog i srednjeg gra-
dusa. U studijama koje su koristile samo standardne
bilateralne mamografske projekcije (mediolateralne i
kraniokaudalne), veli¢ina lezije bila je potcenjena i do
2 cm [11]. Pored toga, peritumoralna inflamacija i/ili fi-
broza takode mogu dovesti do pogresnog tumacenja
mamografskih nalaza usled prisustva periduktalnih
masa sa mikrokalcifikacijama, ¢ak i u odsustvu invazi-
je [12]. Stoga mamografija sama po sebi nije dovolj-
na za procenu tumorske invazije bazalne membrane,
sto je inace kljuc¢na razlika izmedu DCIS-a i IDC-a. Radi
smanjenja rizika od potcenjivanja lezije i pogresnog
tumacenja peritumoralnih promena, preporucuje se
rutinska primena mamografije sa uve¢anjem i/ili kom-
presijom [13].

Magnetna rezonanca (MRI)

Morfolodki obrasci maligniteta uoceni na MRI-u sli¢ni
su onima nadenim mamografijom. Naj¢es¢i nalaz jeste
nenodularno pojacanje signala, grupisano ili linearno,
koje prati duktalnu distribuciju u dojci [13,14].

Neke studije su pokazale da se osetljivost MRI-a za
detekciju DCIS-a krece u rasponu od 70-100% [15,16].
Senzitivnost iste varira u zavisnosti od histoloskog tipa
tumora, pri ¢emu je visa kod tumora visokog gradusa.
lako MRI ima visoku senzitivnost, njena specifi¢cnost
je niza i krece se od 37-75% [17]. Niska specificnost i
veca stopa lazno pozitivnih rezultata mogu se pripisa-
ti benignim lezijama koje takode pokazuju pojacanje
signala na MRI-u. Neke studije su pokazale povecanje
specifi¢cnosti kada se uzmu u obzir kinetika pojacanja,
budud¢i da maligne lezije obi¢no pokazuju rano i brzo
pojacanje signala [18].

Mammography

During the early phase of screening implementation,
the incidence of DCIS diagnoses increased by more
than 500% [7]. Currently, DCIS accounts for 20-25% of
all newly diagnosed breast cancer cases [8].

Microcalcifications represent the primary mam-
mographic manifestation of DCIS. According to Der-
shaw et al., mammography detected their presence
in 98% of cases [9]. Similar findings were reported by
Stomper et al., who particularly emphasized their dis-
tinctive appearance [10]. In their study, calcifications
associated with DCIS were described as pleomorphic,
typically clustered, and often arranged in linear or seg-
mental patterns following the distribution of breast
ducts. These patterns, characteristic of malignant pro-
cesses, help distinguish them from calcifications relat-
ed to benign changes, which are generally round and
randomly distributed [9,10].

Another key aspect of preoperative DCIS assess-
ment is evaluating the extent of tumor microcalcifica-
tions. Although mammography can provide valuable
information about their presence, it may underesti-
mate lesion size, particularly in low- and intermedi-
ate-grade DCIS. In studies using only standard bilateral
mammography in mediolateral and craniocaudal pro-
jections, lesion size was underestimated by as much
as 2 cm [11]. Additionally, peritumoral inflammation
and/or fibrosis may lead to misinterpretation of mam-
mographic findings due to the presence of a periduc-
tal mass with microcalcifications, even in the absence
of invasion [12]. Therefore, mammography alone is
insufficient for determining whether the basement
membrane has been breached, a distinction critical for
differentiating DCIS from IDC. To minimize the risk of
lesion underestimation and misinterpretation of peri-
tumoral changes, the routine use of magnification or
compression mammography is recommended [13].

Magnetic Resonance Imaging (MRI)

The morphological patterns of malignancy observed
on MRI are similar to those seen on mammography.
The most common finding is non-nodular enhance-
ment, which may appear as clustered or linear, follow-
ing the ductal distribution within the breast [13,14].
Some studies have demonstrated that MRI sensi-
tivity for detecting DCIS ranges from 70-100% [15,16].
Sensitivity varies according to tumor histology, being
higher in high-grade tumors. Although MRI sensitivi-
ty is high, its specificity is lower, ranging from 37-75%
[17]. The low specificity and higher rate of false posi-
tives may be attributed to benign lesions that also ex-
hibit enhancement on MRI. Some studies have shown
improved specificity when enhancement kinetics are
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lako se MRI ne koristi rutinski kod svih pacijentki-
nja sa DCIS-om, ona moze pruziti vredne informacije u
preoperativnoj proceni rasprostranjenosti bolesti, kao
i u detekciji istovremenih lezija u kontralateralnoj dojci.

Ultrazvuk

Na ultrazvuku se DCIS obi¢no prikazuje kao hipoeho-
gena lezija nepravilnog oblika i slabo definisanih ivica.
Ove lezije obi¢no ne pokazuju znaéajnu vaskularizaciju
na Doppler-u, $to pomaze u njihovom razlikovanju od
IDC-a [19]. Ultrazvuk moze igrati vaznu ulogu u detek-
ciji i proceni rasprostranjenosti DCIS-a kada su mamo-
grafski nalazi nejasni (npr. nekalcifikovane lezije, visoka
gustina dojki). Yuan i sar. su pokazali da kombinacijom
ove dve dijagnosticke metode dolazi do povedanja
osetljivosti u detekciji DCIS-a za 10-15% [20].
Biopsija

Uprkos napretku u sferi dijagnosti¢ckog imidzinga, ko-
nacna dijagnoza DCIS-a moZe se postaviti iskljucivo
histopatoloskom analizom uzoraka tkiva dobijenih bi-
opsijom. Izbor metode biopsije zavisi od karakteristika
same lezije, kao $to su njena veli¢ina, prisustvo mikro-
kalcifikacija i palpabilnost. Biopsiju treba izvoditi samo
kada je indikovana, a na osnovu klinickih i radioloskih
nalaza (BI-RADS 4-5), i nakon adekvatnog izbora me-
tode [12].

NajceSc¢e koris¢ene tehnike biopsije su biopsija
iglom velikog promera (engl. core needle biopsy — CNB)
i vakuum-asistirana biopsija (engl. vacuum-assisted bi-
opsy — VAB), koje se izvode uz mamografsku, ultrazvu¢-
nu ili MRI navigaciju, u zavisnosti od vidljivosti same
lezije [21,22].

Stereotaksi¢na CNB je standardni pristup za nepal-
pabilne mikrokalcifikacije otkrivene mamografijom,
dok se biopsija vodena ultrazvukom preferira za sono-
grafski vidljive lezije [22]. Kada perkutane metode nisu
izvodljive ili ne obezbeduju adekvatne uzorke, prime-
njuje se otvorena biopsija uz navodenje zicom, posebno
kod difuznih ili duboko lociranih promena. Ova tehnika
omogucava preciznu lokalizaciju i eksciziju sumnjivih
lezija uz postovanje onkoloskih i estetskih principa [6].

Biopsija limfnog ¢vora strazara (engl. sentinel
lymph node biopsy - SLNB)

lako neki autori zagovaraju rutinsku SLNB kod paci-
jentkinja sa povecanim rizikom za IDC, drugi se protive
ovom pristupu zbog niske ucestalosti aksilarnih meta-
staza i visokih stopa prezivljavanja kod pacijentkinja
sa Cistim DCIS-om (97-99%) [23]. NCCN preporucuje
selektivhu primenu SLNB kod pacijentkinja koje su
planirane za mastektomiju ili za BCS u regijama dojke
koje bi mogle ugroziti normalnu limfnu drenazu aksile

considered, as malignant tumors typically display early
and rapid signal enhancement [18].

Although MRI is not routinely utilized in all DCIS
patients, it can provide valuable information in the
preoperative assessment of disease extent and in de-
tecting synchronous lesions in the contralateral breast.

Ultrasound (US)

On ultrasound, DCIS typically appears as a hypoecho-
ic lesion with an irregular shape and poorly defined
margins. These lesions usually do not exhibit signifi-
cant vascularization on Doppler imaging, which helps
distinguish them from IDC [19]. Ultrasound can play an
essential role in detecting and assessing DCIS extent
when mammographic findings are inconclusive (e.g.,
non-calcified lesions, high breast density). Yuan et al.
demonstrated that combining these two modalities in-
creases DCIS detection sensitivity by 10-15% [20].

Biopsy

Despite advancements in diagnostic imaging, defini-
tive diagnosis of DCIS can only be established through
histopathological analysis of tissue samples obtained
via biopsy. The choice of biopsy method depends on
lesion characteristics, such as size, presence of micro-
calcifications, and palpability. Biopsy should be per-
formed only when indicated, based on clinical and
radiological findings (BI-RADS categories 4-5), and fol-
lowing appropriate method selection [12].

The most commonly used techniques are core nee-
dle biopsy (CNB) and vacuume-assisted biopsy (VAB),
performed under mammographic, ultrasound, or MRI
guidance, depending on lesion visibility [21,22].

Stereotactic CNB is the standard approach for
non-palpable microcalcifications detected via mam-
mography, while ultrasound-guided biopsy is pre-
ferred for sonographically visible lesions [22]. When
percutaneous methods are not feasible or yield inad-
equate samples, wire-guided open biopsy is utilized,
especially for diffuse or deeply located changes. This
technique allows accurate localization and excision of
suspicious lesions while adhering to oncological and
aesthetic principles [6].

Sentinel Lymph Node Biopsy (SLNB)

Although some authors advocate for routine SLNB in
patients at increased risk of IDC, others oppose this
approach due to the low incidence of axillary metas-
tases and the high survival rates observed in patients
with pure DCIS (97-99%) [23]. The NCCN recommends
selective use of SLNB in patients scheduled for mas-
tectomy or BCS in breast regions that could compro-
mise normal axillary lymph drainage (e.g., upper outer
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(npr. gornji spoljasnji kvadrant) [6]. U takvim slucajevi-
ma, SLNB treba razmotriti tokom primarne hirurske in-
tervencije, jer se nakon mastektomije ne moze izvesti.
Zlatni standard za ovu proceduru jeste metoda dvo-
struke modalnosti, tj. upotreba radioaktivnog izotopa
u kombinaciji sa metilenskim plavetnilom [24].

TERAPLIA

Poslednjih godina raste interesovanje za manje inva-
zivne terapijske pristupe DCIS-u. Klinicka ispitivanja
kao $to su LORIS, LORD i COMET istrazuju aktivni nadzor
kao alternativu hirurSskom le¢enju kod paZljivo odabra-
nih pacijentkinja sa niskorizi¢nim oblicima bolesti [25-
27]. Rani rezultati ovih studija ukazuju na terapijske is-
hode uporedive sa konvencionalnim nacinom lec¢enja,
barem na kratkoro¢nom nivou. Ipak, kod priblizno 20%
pacijentkinja kod kojih je prvobitno dijagnostikovan
niskorizi¢ni DCIS, nakon hirurske ekscizije je otkriven
IDC [28]. Zbog toga, aktivni nadzor zahteva stroge kri-
terijume selekcije pacijentkinja i dosledno pracéenje.

Radi bolje individualizacije lecenja, razvijeni su ra-
zliciti prognosticki alati koji pomazu u stratifikaciji ri-
zika i donoSenju adekvatnih terapijskih odluka. Medu
tradicionalnim alatima, Van Nuys prognosticki indeks
kombinuje veli¢inu tumora, Sirinu hirurske margine,
nuklearni gradus i prisustvo komedo-nekroze, kako bi
se procenio rizik od lokalnog recidiva i odredila opti-
malna strategija lecenja [29]. DCIS nomogram ukljucuje
deset klinicko-patoloskih faktora za preciznu procenu
individualnog rizika od recidiva i dono3enja odluka o
radioterapiji, hormonskoj terapiji i adekvatnosti hirur-
Skih margina [30].

Sa napretkom molekularne onkologije, genomski
testovi sve viSe nalaze primenu u klinickoj praksi. On-
cotype DX DCIS Score kvantifikuje desetogodisnji rizik
od recidiva nakon BCS bez radioterapije, a na osno-
vu ekspresije 12 gena, i time pomaze u odlucivanju o
potrebi za zracenjem [31]. Slicno tome, test DCISionRT
integriSe molekularne biomarkere (npr. HER2, proge-
steronski receptori, Ki-67, p16) sa klinickim podacima
kako bi se procenila potencijalna korist od adjuvantne
radioterapije. Prema nekim studijama, ovaj test menja
terapijski plan kod vise od 30% pacijentkinja. Navedeni
alati dopunijuju tradicionalne klini¢cko-patoloske para-
metre i imaju potencijal da unaprede personalizaciju
leCenja, narocito u smislu izbegavanja prekomernog
lecenja kod niskorizi¢nih slu¢ajeva [32].

Prema smernicama NCCN, osnovni modaliteti lece-
nja DCIS-a su [6]:

1) mastektomija,

2) BCS (saili bez adjuvantne WBRT - engl. whole-breast
radiotherapy),

3) adjuvantna hormonska terapija.

quadrant) [6]. In such cases, SLNB should be considered
during the initial surgery, as it cannot be performed af-
ter mastectomy. The gold standard for this procedure
is the dual-modality method with radioactive isotope
and blue-dye method [24].

THERAPY

In recent years, there has been growing interest in less
invasive therapeutic approaches for DCIS. Clinical tri-
als such as LORIS, LORD, and COMET are investigating
active surveillance as an alternative to surgery for care-
fully selected patients with low-risk forms of the dis-
ease [25-27]. Early results from these studies suggest
comparable therapeutic outcomes to conventional
treatments, at least in the short term. However, ap-
proximately 20% of patients initially diagnosed with
low-risk DCIS are found to have IDC upon surgical ex-
cision [28]. Therefore, active surveillance requires strict
patient selection criteria and consistent follow-up.

To better individualize treatment, various prognos-
tic tools have been developed to support risk stratifi-
cation and therapeutic decision-making. Among the
traditional models, the Van Nuys Prognostic Index com-
bines tumor size, margin width, nuclear grade, and the
presence of comedo necrosis to assess the risk of local
recurrence and determine optimal treatment strate-
gies [29]. The DCIS nomogram incorporates ten clinico-
pathological factors to provide a precise estimate of in-
dividual recurrence risk and to guide decisions regard-
ing radiation therapy, hormonal therapy, and surgical
margin adequacy [30].

With advancements in molecular oncology, ge-
nomic tests are increasingly entering clinical practice.
The Oncotype DX DCIS Score quantifies the ten-year
risk of recurrence following BCS without radiotherapy,
based on the expression of 12 genes, thereby assisting
in decisions regarding the need for radiation [31]. Sim-
ilarly, DCISionRT integrates molecular biomarkers (e.g.,
HER2, progesterone receptors, Ki-67, p16) with clinical
data to assess the potential benefit of adjuvant radio-
therapy. According to some studies, this test modifies
the therapeutic plan in more than 30% of patients.
These tools complement traditional clinicopatholog-
ical parameters and have the potential to enhance
treatment personalization, particularly by helping to
avoid overtreatment in low-risk cases [32].

According to NCCN guidelines, the primary treat-
ment modalities for DCIS are [6]:

1) mastectomy,

2) BCS (with or without adjuvant whole-breast ra-
diotherapy - WBRT), and

3) adjuvant hormonal therapy.
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Mastektomija

Studije ukazuju da se oko 95% pacijentkinja sa DCIS-
om podvrgava hirurskom le¢enju, pri ¢emu se kod jed-
ne trecine sprovodi mastektomija [33]. Dugorocni rizik
od lokalnog recidiva nakon mastektomije je veoma
nizak i iznosi 1-2%, u poredenju sa 3-10% kod zena le-
¢enih kombinacijom BCS i WBRT [6]. Vazno je napome-
nuti da ova razlika u riziku od recidiva ne uti¢e na du-
gorocno prezivljavanje (nakon 20 godina), koje ostaje
visoko u obe grupe (97-99%) [34,35].

Glavne indikacije za mastektomiju kod DCIS-a
ukljucuju: (I) multifokalnost i/ili opseznu rasprostra-
njenost lezije (u dva ili vise kvadranata dojke), (Il) visok
nuklearni gradus, (lll) nemogucnost postizanja cistih
hirurskih margina nakon BCS, (IV) starost ispod 40 go-
dina, (V) prethodno zracenje dojke, i (VI) kontraindika-
cije za radioterapiju [6].

Savremena hirurgija dojke razvila se u pravcu estet-
ski prihvatljivih pristupa, koji ¢uvaju estetski integritet
dojke uz postovanje onkoloskih principa. Tehnike kao
$to su mastektomija sa ocuvanjem koze i mastektomija
sa o¢uvanjem bradavice zadovoljavaju ove kriterijume
i danas predstavljaju zlatni standard kada je potrebna
radikalna, ali tkivo-postedna intervencija [6].

Uloga postmastektomijske radioterapije (engl. po-
stmastectomy radiation therapy - PMRT) kod DCIS-a do
danas ostaje kontroverzna i ogranicena, jer ni u jednoj
specifi¢cnoj grupi pacijentkinja nije dokazan jasan kli-
ni¢ki benefit. Samo mali broj visokorizi¢nih pacijentki-
nja (npr. sa opseznom boles¢u, tumorima visokog gra-
dusa ili pozitivnim marginama) mogu biti podvrgnute
PMRT [36].

BCS saili bez adjuvantne WBRT

Trenutno se oko 60-75% novodijagnostikovanih slu-
¢ajeva DCIS-a lec¢i BCS-om, sa ili bez WBRT [1,33]. Pre-
ma smernicama NCCN-a, BCS je odgovarajuci izbor
kod unifokalnih lezija (ograni¢enih na jedan kvadrant
dojke), kada se mogu posti¢i negativne hirurske mar-
gine od najmanje 2 mm. Smernice takode preporucuju
adjuvantnu WBRT kada god je to izvodljivo. U odrede-
nim slu¢ajevima, kao $to su male (< 2,5 cm), niskogra-
dusne lezije sa negativnim marginama (obi¢no > 2
mm), ili kada postoji kontraindikacija za radioterapiju,
moze se razmatrati samo BCS bez radioterapije [6].
Kombinacija BCS i WBRT je detaljno proucavana,
a brojne klini¢ke studije su potvrdile njenu efikasnost
i superiornost u odnosu na BCS bez WBRT. Tabela 1.
prikazuje rezultate Sest prospektivnih, randomizova-
nih studija koja su uporedivale stopu recidiva DCIS-a
i IDC-a kod pacijentkinja le¢enih isklju¢ivo BCS (kon-
trolna grupa) u odnosu na one koje su lecene BCS uz
adjuvantnu WBRT (eksperimentalna grupa) [37-42].

Mastectomy

Studies indicate that approximately 95% of patients
with DCIS undergo surgical excision, with one-third of
them receiving a mastectomy [33]. The long-term risk
of local recurrence after mastectomy is very low, rang-
ing from 1-2%, compared to 3-10% among women
treated with BCS and WBRT [6]. Notably, this difference
in recurrence risk does not affect long-term survival
(after 20 years), which remains high in both groups
(97-99%) [34,35].

The main indications for mastectomy in DCIS in-
clude: () multifocality and/or extensive lesion distribu-
tion (in two or more breast quadrants), (Il) high nuclear
grade, (lll) inability to achieve clear surgical margins
after BCS, (IV) age under 40 years, (V) prior breast irra-
diation, and (VI) contraindications to radiotherapy [6].

Modern breast surgery has evolved towards aes-
thetic approaches that preserve aesthetic integrity
while adhering to oncological principles. Techniques
such as skin-sparing mastectomy and nipple-sparing
mastectomy meet these criteria and are now the gold
standard when a radical, tissue-preserving interven-
tion is required [6].

The role of post-mastectomy radiation therapy
(PMRT) in DCIS remains controversial and limited, as
no specific patient group has demonstrated consis-
tent clinical benefit. Only a small subset of high-risk
patients (e.g., those with extensive disease, high-
grade tumors, or positive margins) may be consid-
ered for PMRT [36].

BCS with or without WBRT

Currently, approximately 60-75% of newly diagnosed
DCIS cases are treated with BCS, with or without WBRT
[1,33]. According to NCCN guidelines, BCS is appropri-
ate for unifocal lesions (limited to a single breast quad-
rant) when negative surgical margins of at least 2 mm
can be achieved. The guidelines also recommend adju-
vant WBRT whenever feasible. In some instances, such
as small (< 2.5 cm), low-grade lesions with negative
margins (usually = 2 mm), or when radiation is contra-
indicated, BCS alone may be considered [6].

The combination of BCS and WBRT has been ex-
tensively studied, and numerous clinical trials have
confirmed its efficacy and superiority over BCS alone.
Table 1 presents results from six prospective random-
ized trials comparing DCIS and IDC recurrence rates in
patients treated with BCS alone (control group) vs. BCS
with adjuvant WBRT (experimental group) [37-42]. The
results consistently demonstrate that the combined
approach leads to significantly lower recurrence rates,
ranging from 3.0-9.3%, compared to 7.0-19.2% in the
control groups.
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Tabela 1. Tabelarni prikaz prospektivnih studija koje su uporedivale efikasnost
BCS i WBRT (eksperimentalna grupa) naspram BCS bez WBRT (kontrolna grupa)
[37-42]

Studija / Study Dizajn / Design

UKCCCR (37) prospekt'lvna / randgmmrana /
prospective, randomized

EORTC 10853 (38) prospektllvna/rand9m|2|rana /
prospective, randomized

SweDCIS (39) prospekt'lvna / rand(?m|Z|rana /
prospective, randomized

UK/ANZ DCIS (40) prospektivna / randomizirana /

prospective, randomized

prospektivna / randomizirana /

SRS prospective, randomized

prospektivna / randomizirana /

NRG/RTOG 980 * (42) . .
prospective, randomized

Legenda: * DCIS | IDC zajedno

Rezultati dosledno pokazuju da kombinovani pristup
vodi ka znacajno nizim stopama recidiva, koje su u ras-
ponu od 3,0-9,3%, naspram 7,0-19,2% u kontrolnim
grupama.

Neke studije su takode ispitivale i dugoroc¢no pre-
zZivljavanje pacijentkinja sa DCIS-om koje su lecene is-
klju¢ivo BCS-om naspram onih koje su le¢ene BCS uz
WBRT. Stope prezZivljavanja ostale su veoma visoke u
obe grupe (97-99%) bez znacajnih razlika izmedu istih
[41,42]. Dakle, iako adjuvantna WBRT smanjuje rizik od
lokalnog recidiva, ona ne uti¢e na samo prezivljavanje,
koje ostaje podjednako visoko u oba slucaja.

Hirurske margine

HirurSske margine se nasiroko smatraju najvaznijim
aspektom patohistoloske analize tkivnih uzoraka na-
kon hirurske ekscizije DCIS-a. Do sada nije postignut
profesionalni konsenzus po ovom pitanju, verovat-
no zbog kontradiktornih rezultata razli¢itih studija.
Retrospektivna studija koja je obuhvatila 445 pacijent-
kinja podvrgnutih BCS zbog ¢istog DCIS-a potvrdila je
da 3irina hirurskih margina ostaje najznacajniji nezavi-
sni prediktor pojave lokalnog recidiva [43]. Meta-anali-
za koju su objavili Dunnei sar. 2009. godine potvrdila je
da su pacijentkinje sa negativnim hirurSkim margina-
ma (nakon BCS i adjuvantne WBRT) imale za 64% maniji
rizik od pojave recidiva u poredenju sa onima sa pozi-
tivnim marginama [44]. Ista studija je takode pokazala
da su margine < 2 mm povezane sa znacajno vecim
rizikom od recidiva nego margine > 2 mm, iako nije
utvrdena statisticki znacajna razlika u stopama recidi-
va izmedu margina < 5 mm i onih od ta¢no 2 mm [44].
Aktuelne smerinice koje su zajednicki objavili Udruze-

Table 1. Tabular presentation of prospective studies comparing the efficacy of
BCS and WBRT (experimental group) versus BCS without WBRT (control group)
[37-42]

Medijana pracenja / Recidiv DCIS-a / DCIS recurrence

Median follow-up Exp.gr. /Exp.gr.  Kont.gr / Cont. gr.
4.5 godina / years 3% 7%

10 godina / years 7% 14%

7 godina / years 9.3% 19.2%

10 godina / years 5% 16%

15 godina / years 8.8% 15.7%

13.9 godina / years 7.1% 15.1%

Legend: * DCIS and IDC together.

Some studies have also examined long-term sur-
vival among DCIS patients treated with BCS alone
vs. BCS with WBRT. Survival rates remained very high
(97-99%) and did not differ significantly between the
two groups [41,42]. Therefore, while adjuvant WBRT re-
duces the risk of local recurrence, it does not impact
overall survival, which remains equally high in both
treatment strategies.

Surgical Margins

Assessment of surgical margins is widely regarded as
the most critical aspect of the pathological evaluation
of tissue specimens following surgical excision of DCIS.
To date, no professional consensus has been estab-
lished on this matter, likely due to conflicting findings
across various studies.

A retrospective study involving 445 patients who
underwent BCS for pure DCIS demonstrated that mar-
gin width is the most significant independent predic-
tor of local recurrence [43]. A meta-analysis published
by Dunne et al. in 2009 confirmed that patients with
negative surgical margins (following BCS and adjuvant
WBRT) had a 64% lower risk of recurrence compared
to those with positive margins [44]. The same study
also found that margins < 2 mm were associated with
a significantly higher risk of recurrence than margins
> 2 mm, although no statistically significant difference
in recurrence rates was observed between margins <
5 mm and those measuring exactly 2 mm [44]. Current
guidelines from the Society of Surgical Oncology (SSO),
American Society for Radiation Oncology (ASTRO), and
American Society of Clinical Oncology (ASCO) recom-
mend excision with at least 2 mm margins followed by
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nje onkoloskih hirurga (engl. Society of Surgical Onco-
logy - SS0), Ameri¢ko udruzenje radijacionih onkologa
(engl. American Society for Radiation Oncology — ASTRO)
i Americko udruzenje klinickih onkologa (engl. Ame-
rican Society of Clinical Oncology — ASCO) preporucuju
eksciziju DCIS-a sa marginama od minimum 2 mm, uz
adjuvantnu WBRT radi minimizacije rizika od nastanka
lokalnog recidiva [45].

Ubrzana parcijalna iradijacija dojke (engl.
accelerated partial breast irradiation — APBI)

APBI predstavlja skraceni oblik radioterapije koji cilja
samo deo dojke gde se nalazila tumorska lezija. Ovaj
pristup smanjuje izlozenost zdravog tkiva zracenju,
skracuje trajanje terapije i moze doprineti ocuvanju
kvaliteta Zivota pacijentkinje bez ugrozavanja onkolos-
ke bezbednosti [6].

Prema ASTRO smernicama, kandidatkinje za APBI
su pacijentkinje sa DCIS-om otkrivenim skriningom,
veli¢ine tumora < 2,5 cm, gradusa I-Il, sa hirurskim
marginama = 3 mm [45].

Cetiri prospektivne studije su pokazale da je APBI
efikasan kao i WBRT u postizanju lokalne kontrole
bolesti, uz isti profil toksi¢nosti, ali povoljniji kozmetic-
ki ishod [46-49].

Radioterapijski“boost”

Radioterapijski “boost” predstavlja dodatnu, lokalizo-
vanu dozu zralenja koja se primenjuje na mesto tu-
mora nakon WBRT [50]. Ovaj pristup se preporucuje
pacijentkinjama sa negativnim hirurSkim marginama i
povecanim bioloskim rizikom (tumori visokog gradu-
sa, prisustvo komedo nekroze, ili mlada zivotna dob).
Studije su pokazale da ovaj pristup moze da dovede
do znacajnog smanjenja rizika od lokalnog recidiva — i
do 27% [50].

Hormonska terapija

Adjuvantna hormonska terapija je indikovana kod pa-
cijentkinja sa DCIS-om pozitivnim na estrogenske i/ili
progesteronske receptore, a nakon Siroke lokalne eks-
cizije tumora, sa ili bez primene adjuvantne radiotera-
pije.
Za ovu svrhu koriste se dve glavne grupe lekova [6]:
1) selektivni modulatori estrogenskih receptora (ta-
moksifen),
2) inhibitori aromataze (anastrozol).

Tamoksifen je selektivni modulator estrogenskih re-
ceptora koji se primenjuje u standardnoj dozi od 20 mg
dnevno tokom pet godina. Deluje tako $to blokira estro-
genske receptore u tkivu dojke, sprecavajuci hormonski
stimulisanu proliferaciju tumorskih celija [51]. Njegova

adjuvant WBRT as the optimal strategy for minimizing
local recurrence rates [45].

Accelerated Partial Breast Irradiation (APBI)

APBI is a shortened form of radiotherapy that targets
only the portion of the breast where the lesion was
located. This approach reduces radiation exposure to
healthy tissue, shortens the duration of therapy, and
may help preserve patient quality of life without com-
promising oncologic safety [6].

According to ASTRO guidelines, candidates for
APBI include patients with screen-detected DCIS mea-
suring < 2.5 cm, grade |-ll, and with surgical margins >
3 mm [45].

Four prospective studies have demonstrated that
APBI is effective as WBRT in achieving local disease
control, with a comparable toxicity profile and im-
proved cosmetic outcomes [46-49].

Radiotherapy Boost

A radiotherapy boost refers to an additional, localized
dose of radiation delivered to the tumor bed, following
WBRT [50]. This approach is recommended for patients
with negative surgical margins but elevated biological
risk factors, such as high-grade tumors, the presence of
comedo necrosis, or young age. Studies have demon-
strated a significant reduction in local recurrence risk
by up to 27% [50].

Hormonal Therapy

Adjuvant hormonal therapy is indicated for patients
with estrogen and/or progesterone-receptor-positive
DCIS following wide local excision, with or without ra-
diotherapy.
Two main classes of drugs are used for this purpose [6]:
1) selective estrogen receptor modulators (tamoxi-
fen), and
2) aromatase inhibitors (anastrozole).

Tamoxifen is a selective estrogen receptor modula-
tor administered at a standard dose of 20 mg per day
for five years. It works by blocking estrogen receptors
in breast tissue, thereby preventing hormone-induced
stimulation of tumor cell proliferation [51]. Its efficacy
in reducing the risk of local recurrence has been eval-
uated in several major clinical trials (Table 2) [37,40,41].
The NSABP B-24 study showed that tamoxifen, com-
pared to placebo, reduced the 10-year DCIS recurrence
rate from 7.2% to 5.6% [41]. Overall survival did not
differ significantly between the groups. Similar results
have been reported in other studies addressing this
topic [37,40].

Anastrozole, an aromatase inhibitor, reduces sys-
temic estrogen levels by inhibiting the conversion of
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Tabela 2. Tabelarni prikaz prospektivnih studija koje su uporedivale efikasnost
BCS, WBRT i tamoksifena (eksperimentalna grupa) naspram BCS, WBRT i
placebo (kontrolna grupa) [37,40,41]

Table 2. Tabular presentation of prospective studies comparing the efficacy of
BCS with WBRT, and tamoxifen (experimental group) versus BCS with WBRT,
and placebo (control group) [37,40,41]

UKCCCR (37) prospekt’lvna / rand9m|2|rana / 4.5 godina / years 1% 1%
prospective, randomize

UK/ANZ DCIS (40) prospektivna /randomizirana / 10 godina / years 3% 5%
prospective, randomize

NSABP B-24 (41) L AR AL e ) 10 godina / years 5.6% 7.2%
prospective, randomize

Tabela 3. Tabelarni prikaz prospektivnih studija koje su uporedivale efikasnost
BCS, WBRT i anastrozola (eksperimentalna grupa) naspram BCS, WBRT i
tamoksifena (kontrolna grupa) [51,52]

Table 3. Tabular presentation of prospective studies comparing the efficacy of
BCS with WBRT, and anastrozole (experimental group) versus BCS with WBRT,
and tamoxifen (control group) [51,52]

NSABP B-35 (51) R AC Y 10 godina / years 0.9% 1.1%
prospective, randomize

IBIS-I DCIS (52) prospektivna/ randomiziana / 7.5 godina / years 1% 2%
prospective, randomize

efikasnost u smanjenju rizika od lokalnog recidiva is-
pitivana je u nekoliko velikih klinickih studija (Tabela 2)
[37,40,41]. Studija NSABP B-24 je pokazala da je tamok-
sifen, u poredenju sa placebom, smanjio stopu recidi-
va DCIS-a u periodu od 10 godina sa 7,2% na 5,6% [41].
Ukupno preZivljavanje nije se znacajno razlikovalo iz-
medu grupa. Sli¢ni rezultati prijavljeni su i u drugim stu-
dijama koje su se bavile ovom problematikom [37,40].

Anastrozol, inhibitor aromataze, smanjuje nivoe si-
stemskog estrogena inhibirajuci konverziju androgena
u estradiol. Obi¢no se propisuje u dozi od 1 mg dnevno
tokom pet godina [51].

Studije koje su uporedivale efikasnost tamoksife-
na i anastrozola, uklju¢ujuci NSABP B-35 i IBIS-II studi-
ju, pokazale su sli¢nu efikasnost u prevenciji recidiva
(Tabela 3) [51,52]. lako je ukupna ucestalost nezeljenih
efekata bila sli¢na, njihovi profili nezeljenih efekata su
se razlikovali - frakture su bile ¢es¢e kod anastrozola,
dok su vazomotorni simptomi i troboze bile ¢esce kod
tamoksifena.

Zaklju¢no, i tamoksifen i anastrozol imaju znacajnu
ulogu u prevenciji recidiva DCIS-a. Izbor samog agen-
sa treba individualizovati u skladu sa karakteristikama
pacijentkinje, ukljuc¢uju¢i njen menopauzalni status i
podnosljivost potencijalnih nezZeljenih efekata. Tamok-
sifen je terapijski izbor kod premenopauzalnih Zena,
dok se primena anastrozola moze razmotriti kod pos-
tmenopauzalnih Zena, s obzirom na sli¢nu efikasnost,
ali drugaciji profil toksi¢nosti.

androgens to estradiol. It is typically prescribed at a
dose of 1 mg daily for five years [51].

Comparative studies between tamoxifen and anas-
trozole, including NSABP B-35 and IBIS-Il, have shown
similar effectiveness in recurrence prevention (Table 3)
[51,52]. Although the overall rate of adverse events was
comparable, the side effect profiles differed - fractures
were more common with anastrozole. In contrast, va-
somotor symptoms and thrombotic events were more
frequent with tamoxifen.

In conclusion, both tamoxifen and anastrozole
play a significant role in preventing DCIS recurrence.
The choice of agent should be individualized based on
patient characteristics, including menopausal status
and tolerance to potential side effects. Tamoxifen is
the preferred option for premenopausal women, while
anastrozole may be considered for postmenopausal
women due to similar efficacy and a different toxicity
profile.

CONCLUSION

Despite its generally favorable prognosis, DCIS re-
quires a careful and well-considered diagnostic and
therapeutic approach. The combination of BCS and
adjuvant WBRT remains the most reliable strategy for
reducing the risk of local recurrence, while the addition
of hormonal therapy and radiotherapy boost can fur-
ther improve outcomes, particularly among younger
patients. In carefully selected low-risk cases, APBI may
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ZAKLJUCAK

Uprkos generalno povoljnoj prognozi, DCIS zahteva pa-
Zljiv i promisljen dijagnosticki i terapijski pristup. Kom-
binacija BCS i adjuvantne WBRT ostaje najpouzdanija
strategija za smanjenje rizika od nastanka lokalnog re-
cidiva, dok dodatak hormonske terapije i radioterapij-
skog “boosta” moze dodatno poboljiati ishod lecenja,
narocito kod mladih pacijentkinja. Kod paZljivo odabra-
nih pacijentkinja sa niskim rizikom, APBI se moze raz-
matrati kao efikasna alternativa WBRT, pruzajuci upore-
divu onkolosku sigurnost uz povoljniji estetski rezultat.

lako aktivni nadzor jos uvek nije deo standardne
klinicke prakse, ohrabrujudi rezultati nedavnih studija
ukazuju na njegov mogucdi znacaj u zbrinjavanju pazlji-
vo selektovanih pacijentkinja, pod uslovom da su pri-
menjeni strogi kriterijumi selekcije.

Lecenje DCIS-a treba biti individualizovano i vo-
deno kombinacijom klini¢kih, radioloskih i patoloskih
faktora, uz aktivno ucesce pacijentkinje u procesu za-
jedni¢kog donosenja odluka.

Buduca istrazivanja treba da budu usmerena na va-
lidaciju molekularnih markera koji mogu pouzdano ra-
zlikovati indolentne od agresivnih oblika DCIS-a, ¢ime
bi se popravilo personalizovano le¢enje, uz ocuvanje
kvaliteta zivota.

Sukob interesa: Nije prijavljen.
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SAZETAK

Uvod: Specijalizacija iz porodi¢ne medicine (PM) u Poljskoj uvedena je pocetkom
1990-ih godina kao deo Sirih reformi zdravstvenog sistema, usmerenih na restruk-
turiranje primarne zdravstvene zatite (PZZ) i unapredenje dostupnosti, kontinu-
iteta i koordinacije nege. Uprkos trodecenijskom razvoju, PM se i dalje suo¢ava sa
sistemskim i profesionalnim izazovima unutar poljskog zdravstvenog sistema.
Cilj: Ova studija koristi pristup studije slucaja kako bi istraZila evoluciju specija-
lizacije iz porodicne medicine u Poljskoj, sa posebnim fokusom na njene institu-
cionalne temelje, obrazovanje specijalista, ulogu u pruzanju PZZ i zadovoljstvo
pacijenata pruzenim uslugama.

Metode: Koridcen je eksplanatorini tip studije slucaja, uz analizu programskih
dokumenata, nastavnih planova i programa, recenzirane naucne literature i naci-
onalne statistike. Tematska analiza sprovedena je u skladu sa okvirom za evalua-
ciju studija sluaja u zdravstvenim sistemima.

Rezultati: Specijalizacija iz porodi¢ne medicine stekla je punu klinicku i akademsku
legitimaciju u Poljskoj. Ipak, samo manjina lekara u PZZ ima formalnu obuku iz PM.
lako program postdiplomske edukacije ispunjava evropske standarde, nedostaju mu
longitudinalna evaluacija i ujednacen kvalitet supervizije. Pacijenti generalno iskazu-
juvisoko zadovoljstvo meduljudskim aspektima nege, ali PM ocenjuju nize od drugih
specijalistickih grana u oblastima kao $to su komunikacija, empatija i emocionalna
podr3ka. Ova specijalizacija se takode suocava sa poteSkocama u regrutaciji, pri Cemu
mnoga mesta na specijalizaciji ostaju upraznjena uprkos finansijskim podsticajima.
Zakljucak: Specijalizacija iz porodi¢ne medicine u Poljskoj ostvarila je znacajne
strukturne pomake, ali je i dalje nedovoljno iskoriS¢ena i potcenjena unutar si-
stema PZZ. Dalje reforme treba da se usredsrede na jacanje obrazovnih puteva,
poboljsanje uslova rada i promenu javne percepcije. Unapredenje komunikaci-
onih vestina i povecanje vidljivosti porodi¢nih lekara moglo bi doprineti vecem
zadovoljstvu pacijenata i privlatnosti ove specijalizacije.

Kljucne reci: porodicna medicina, primarna zdravstvena zastita, Poljska,
medicinsko obrazovanje, zadovoljstvo pacijenata, postdiplomska edukacija,
zdravstvene reforme
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ABSTRACT

Background: Family medicine (FM) specialty in Poland was introduced in the
early 1990s as part of broader health reforms aimed at restructuring primary
healthcare (PHC) and improving access, continuity, and coordination of care.
Despite three decades of development, FM continues to face systemic and pro-
fessional challenges within the Polish healthcare system.

Objective: This study used a case study approach to explore the evolution of
family medicine specialty in Poland, examining its institutional foundation, spe-
cialist training, its role in PHC delivery, and patient satisfaction with services.
Methods: An explanatory case study design was employed, drawing on policy docu-
ments, training curricula, peer-reviewed literature, and national statistics. Thematic
analysis was guided by a framework for case study evaluation in healthcare systems.
Results: Family medicine specialty has gained full recognition as a clinical and
academic specialty in Poland. However, only a minority of PHC physicians are for-
mally trained in FM. While the postgraduate training program aligns with Europe-
an standards, it lacks longitudinal assessment and consistent quality of supervi-
sion. Patients report generally high satisfaction with interpersonal aspects of care
but rate family medicine lower than specialist services in areas such as commu-
nication, empathy, and emotional support. The specialty also faces recruitment
difficulties, with many FM residency slots unfilled despite financial incentives.
Conclusion: Family medicine specialty in Poland has achieved significant struc-
tural milestones but remains underutilized and undervalued within the broader
PHC system. Reforms should prioritize strengthening its educational pathways,
improving working conditions, and addressing public perceptions. Enhancing
communication skills and increasing the visibility of family physicians could im-
prove both patient satisfaction and the attractiveness of the specialty.

Keywords: family medicine, primary healthcare, Poland, medical education,
patient satisfaction, postgraduate training, healthcare reform
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uvoD

Porodi¢na medicina (PM) je posebna medicinska speci-
jalnost koja pruza sveobuhvatnu i kontinuiranu zdrav-
stvenu zastitu pojedincima i porodicama, odgovara-
juci na razli¢ite nivoe potreba zdravstvenog sistema.
Prema definiciji Svetske organizacije porodi¢nih lekara
(WONCA), porodi¢na medicina je ,akademska i nau¢na
disciplina sa sopstvenim obrazovnim sadrzajem, istra-
zivanjem, bazom dokaza i klinickom aktivnoscu, te kli-
ni¢ka specijalnost usmerena na primarnu zdravstvenu
zastitu (PZ2)". Odgovara na rastuce potrebe za pruza-
njem nege prilikom prvog kontakta, upravljanjem hro-
ni¢nim bolestima, preventivnim uslugama i koordina-
cijom sve sloZenijih procesa nege pacijenata [1].

Sa stanovista klasifikacije zanimanja, Medunarodna
standardna klasifikacija zanimanja (ISCO-08) identifiku-
je lekare opste prakse, ukljucujudi i porodi¢ne lekare,
pod Sifrom 2211. Ovi stru¢njaci ,dijagnostikuju, lece i
sprecavaju bolesti, povrede i druga fizicka i mentalna
ostecenja kod ljudi primenom moderne medicine” i
obi¢no rade u okruzenjima koja obezbeduju kontinu-
itet i sveobuhvatnost nege [2]. Porodi¢ni lekari pred-
stavljaju prvi kontakt pacijenata u sistemu zdravstvene
zastite, odgovorni su za ranu dijagnostiku i resavanje
nediferenciranih problema, kontinuitet nege, usmera-
vanje pacijenata ka drugim nivoima zdravstvene zastite
i pruzanje usluga orijentisanih na pojedinca i zajednicu.
Direktive Evropske unije, ukljuc¢ujuci Direktivu 2005/36/
ECinjenu izmenu i dopunu Direktivu 2013/55/EU, defi-
nisu standarde i zahteve za medicinsku specijalizaciju u
oblasti porodi¢ne medicine [3,4]. Ovi zahtevi podrazu-
mevaju najmanje tri godine strukturirane obuke (uklju-
¢ujudiiskustvo u bolni¢koj i ambulantnoj nezi) i sticanje
klju¢nih kompetencija, kao $to su samostalno donose-
nje klinickih odluka, komunikacione vestine, interdisci-
plinarna saradnja i eticka medicinska praksa. Evropski
ogranak Svetske organizacije porodi¢nih lekara (WON-
CA Europe) navodi jedanaest klju¢nih karakteristika ove
discipline, koje su sadrzane u Sest osnovnih kompeten-
cija: upravljanju primarnom zdravstvenom zastitom,
nezi usmerenoj na pacijenta, specifi¢noj vestini resava-
nja problema, sveobuhvatnom pristupu, orijentisanosti
ka zajednici i holistickom pogledu na pacijenta [1].

Dok je PM 3iroko prihvacena kao klini¢ka specijal-
nost u vecini evropskih zdravstvenih sistema, njena aka-
demska osnova se razvijala neravhomernije u zemljama
Centralne i Isto¢ne Evrope (CEE). Akademska PM ne po-
drazumeva samo ukljucivanje ove discipline u nastavne
planove i programe, ve¢ i njenu institucionalizaciju unu-
tar univerzitetskih struktura, sprovodenje istrazivanja i
postojanje posvecenih naucnih organizacija [5,6]. Sa me-
todoloskog stanovista, PM zauzima jedinstvenu poziciju
medu medicinskim disciplinama. Ona integrise biomedi-

INTRODUCTION

Family medicine (FM) is a distinct medical specialty that
provides comprehensive and continuous healthcare to
individuals and families addressing multiple levels of
health system needs. According to the definition de-
veloped by the World Organization of Family Doctors
(WONCA), family medicine is “an academic and scien-
tific discipline, with its own educational content, re-
search, evidence base and clinical activity, and a clinical
specialty oriented to primary care (PHC)" It responds
to growing demands for first-contact care, chronic dis-
ease management, preventive services, and coordina-
tion of increasingly complex patient pathways [1].

From the perspective of occupational classifica-
tion, the International Standard Classification of Oc-
cupations (ISCO-08) identifies generalist medical prac-
titioners, including family doctors, under code 2211.
These professionals “diagnose, treat and prevent ill-
ness, disease, injury and other physical and mental
impairments in humans through the application of
modern medicine” and typically work in settings that
ensure continuity and comprehensiveness of care [2].
Family physicians serve as the first point of contact for
patients within the healthcare system and are respon-
sible for addressing undifferentiated problems at an
early stage, ensuring continuity of care, coordinating
referrals, and providing person-centered and commu-
nity-oriented services. European Union directives such
as Directive 2005/36/EC and its amendment Directive
2013/55/EU establish the requirements for medical
specialization in FM [3,4]. These include a minimum of
three years of structured training (including both hos-
pital and ambulatory care experience), and the acquisi-
tion of core competencies such as independent clinical
decision-making, communication skills, interdisciplin-
ary collaboration, and ethical medical practice. WONCA
Europe outlines eleven key characteristics of the disci-
pline, which are operationalized into six core compe-
tencies: primary care management, person-centered
care, specific problem-solving skills, a comprehensive
approach, community orientation, and a holistic view
of the patient [1].

While FM is widely recognized as a clinical specialty
in most European health systems, its academic founda-
tion have developed more unevenly across Central and
Eastern Europe (CEE). Academic FM refers not only to
the inclusion of the discipline in teaching curricula but
also to its institutionalization in university structures,
the conduct of research, and the presence of dedicated
scientific organizations [5,6]. From a methodological
standpoint, FM holds a unique position among medi-
cal disciplines. It integrates biomedical, behavioral, and
social science approaches to understand and manage
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cinske, bihejvioralne i drustveno-nauéne pristupe kako
bi razumela i upravljala negom pacijenata u kontekstu
porodice i zajednice. To podrazumeva svest stanovnis-
tva, dugorocnu negu, preventivne intervencije i holisticki
pristup bolesti [6]. Nakon politi¢kih transformacija 1980-
ih i 1990-ih, mnoge postkomunisticke zemlje pokrenule
su reforme sa ciljem uspostavljanja PM kao prakti¢nog
modela za pruzanje PZZ, ali i kao samostalne akademske
discipline. U gotovo svim zemljama Centralne i Isto¢ne
Evrope katedre za PM formirane su unutar medicinskih
fakulteta, dok su nastavni planovi i programi osnovnih
i postdiplomskih studija prilagodeni u skladu sa tim [5].
U Poljskoj je PM formalno uvedena pocetkom 1990-
ih, nakon drustveno-politicke tranzicije koja je usledi-
la nakon pada komunizma. Poreklo porodi¢ne medi-
cine u Poljskoj moze se pratiti do sastanka odrzanog
23. juna 1992. godine, kada se trideset Cetvoro lekara
okupilo kako bi osnovalo Kolegijum porodi¢nih lekara
u Poljskoj (KLRwP, polj. Kolegium Lekarzy Rodzinnych w
Polsce), instituciju koja promovise strategiju integracije
porodi¢nih lekara u sistem javnog zdravlja [7-9]. Polj-
ska PM, modelovana prema sistemima primarne zdrav-
stvene zastite u Velikoj Britaniji i Holandiji, postepeno je
zamenila prethodni poliklini¢ki model. Pre tog procesa,
pristup zdravstvenoj zastiti Cesto je bio neujednacen,
dominirali su gradski klinicki centri, a prisutne su bile i
koruptivne prakse koje su stavljale pacijente iz provin-
cije u nepovoljan polozaj [9]. Tokom 1990-ih, KLRWP je
uloZio napore da se PM razvije kao priznata medicin-
ska specijalnost. Do 1996. godine, nakon jednogodis-
nje evaluacije, KLRwP je stekao punopravno ¢lanstvo u
Svetskoj organizaciji porodi¢nih lekara. Dalji napredak
postignut je 1999. godine osnivanjem Poljskog drustva
za porodi¢nu medicinu (PTMR, polj. Polskie Towarzystwo
Medycyny Rodzinnej) [10]. PTMR je od tada rukovodio ra-
zvojem nastavnih planova i programa, postdiplomskog
obrazovanja, recenziranih publikacija, ukljucujudi &a-
sopis Lekarz POZ (eng. PHC Doctor) [11], i afirmisanjem
profesionalnog identiteta unutar discipline porodicne
medicine. Do svoje 25. godisnjice, 2017. godine, ova
specijalnost je od kreatora politika sve viSe prepozna-
ta kao isplativa i nezamenljiva komponenta primarne
zdravstvene zastite. Ovo je takode oznadilo strukturnu
transformaciju od prethodno fragmentiranog i urba-
no-centricnog modela ka savremenijem, pristupacni-
jem i na zajednicu usmerenog sistema, fokusiranog na
praksu porodi¢nih lekara po uzoru na zapadnoevrop-
ske modele [9]. U 2022. godini, kada je disciplina pro-
slavila svoju 30. godisnjicu, u izvestaju je zaklju¢eno da
je porodi¢na medicina i dalje najpouzdaniji i najpozitiv-
nije ocenjen sektor u poljskom zdravstvenom sistemu
[8]. Tokom tri decenije, PM je konsolidovala svoj status
priznate specijalisticke i akademske oblasti, oblikuju-

PRACTICE, AND PATIENT PERCEPTION WITHIN PRIMARY HEALTHCARE

patient care in the context of families and communi-
ties. This includes population-level awareness, long-
term care, preventive interventions, and a holistic
perspective on illness [6]. Following the political trans-
formations of the 1980s/1990s, many post-communist
countries initiated reforms that sought to establish FM
both as a practical model for PHC delivery and as a dis-
tinct academic discipline. In almost all CEE countries,
departments of FM were created within medical fac-
ulties, and undergraduate and postgraduate curricula
were updated accordingly [5].

In Poland, FM was formally introduced in the ear-
ly 1990s, following the socio-political transition after
the fall of communism. The origins of FM in Poland can
be traced to a meeting on 23 June 1992, when thir-
ty-four physicians convened to establishThe College
of Family Physicians in Poland (KLRwP, pol. Kolegium
Lekarzy Rodzinnych w Polsce) as a strategy-promoting
institution for the integration of family doctors into
the public health system [7-9]. Polish FM, modeled on
PHC systems in the UK and the Netherlands, gradually
replaced the former polyclinic model. Prior to this pro-
cess, access to care was often inequitable, dominated
by urban clinical centres and burdened by corrupt
practices that disadvantaged provincial patients [9].
Throughout the 1990s, the KLRwWP galvanized efforts to
develop FM as a recognized medical specialty. By 1996,
after a year-long evaluation, the KLRwP achieved full
membership in the WONCA. In 1999, further advance-
ment was achieved through the creation of the Polish
Society of FM (PTMR, pol. Polskie Towarzystwo Medycyny
Rodzinnej) [10]. The PTMR has since led development
of training curricula, postgraduate education, peer-re-
viewed publications such as the Lekarz POZ (eng. PHC
Doctor) journal [11], and fostering professional identity
within the discipline. By its 25th anniversary in 2017,
the specialty had gained increasing recognition from
policymakers as both cost-effective and indispensable
within the framework of primary healthcare. This also
marked the structural transformation from a previ-
ously fragmented and urban-centric model to a more
modern, accessible, and community-oriented system,
centered around family physicians’ practices modelled
after Western European systems [9]. In 2022, as the dis-
cipline celebrated its 30th anniversary, the report con-
cluded that FM remained the most trusted and posi-
tively rated sector within Polish healthcare [8]. Over
three decades, FM has matured into a recognized spe-
cialty and academic field, shaping PHC and influencing
health policy at the national level.

The study aimed to describe FM specialty in Poland
using a case study approach and identify its strengths
and challenges in the national context.
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¢i primarnu zdravstvenu zastitu i znacajno uti¢uci na
zdravstvenu politiku na nacionalnom nivou.

Ova studija je imala za cilj da opise specijalizaciju iz
PM u Poljskoj koristedi pristup studije slu¢aja i da iden-
tifikuje njene dobre strane i izazove u nacionalnom
kontekstu.

METOD

Studija je sprovedena primenom eksplanatornog tipa
studije slucaja, kako su ga opisali Krou i saradnici, sa ci-
ljem istrazivanja razvoja, implementacije i na¢ina na koji
trenutno funkcionise PM u okviru sistema PZZ u Poljskoj
[12]. Studija slucaja je odabrana zbog svoje prikladnosti
za analizu slozenih fenomena u stvarnom okruzenju,
unutar njihovih specifi¢nih politickih i institucionalnih
konteksta. Ova studija se zasnivala iskljucivo na sekun-
darnim izvorima podataka (programskim dokumen-
tima, nastavnim planovima i programima, statistickim
izveStajima i recenziranoj literaturi). Shodno tome, do-
bijene rezultate treba razumeti prvenstveno kao inter-
pretativne i deskriptivne, a ne kao empirijski merljive.

Izbor slucaja i ogranicenja

Jedinica analize bio je nacionalni sistem PZZ-a u Polj-
skoj, sa posebnim osvrtom na ulogu i institucionaliza-
ciju PM od njenog formalnog priznanja kao medicin-
ske specijalnosti. Vremenski okvir obuhvata period od
ranih 1990-ih, kada je PM uvedena, do najnovijih poli-
tickih deSavanja iz 2024. godine.

Izvori podataka

Podaci su prikupljeni iz razli¢itih javno dostupnih izvo-
ra, ukljucujudi: recenziranu literaturu o PM i PZZ u Polj-
skoj i Evropi; nacionalno zakonodavstvo i programska
dokumenta koja su izdali Ministarstvo zdravlja i Naci-
onalni zdravstveni fond; nastavne planove i programe,
kao i propise postdiplomskih programa obuke; sta-
tisticke izvestaje strukovnih organizacija i vladinih baza
podataka; sivu literaturu, ukljucujuc¢i argumentativne
radove i stru¢ne komentare poljskih medicinskih udru-
Zenja. Primarno prikupljanje podataka nije sprovedeno.

Analiza podataka

Podaci su sintetizovani korid¢enjem kvazikvalitativne
narativne sinteze, u skladu sa metodoloskim okvirom
koji su predlozili Krou i saradnici [12]. Ovaj pristup je sta-
vio akcenat na interpretativnu identifikaciju kontekstu-
alnih faktora, strukturu sistema i politiku koja oblikuje
PM unutar poljskog sistema PZZ-a. S obzirom na to da
se studija oslanjala isklju¢ivo na sekundarne izvore, for-
malni postupak kodiranja nije primenjen. Klju¢ne teme
razvijane su iterativno i interpretirane u kontekstu po-
stoje¢ih medunarodnih modela i preporuka za PM.

METHODS

This study was conducted using an explanatory case
study design, as described by Crowe et al. to investi-
gate the development, implementation, and current
functioning of FM within the PHC system in Poland [12].
The case study approach was chosen due to its suit-
ability for exploring complex, real-world phenomena
within their specific policy and institutional contexts.
This study relied exclusively on secondary data sourc-
es (policy documents, training curricula, statistical re-
ports, and peer-reviewed literature). As such, findings
should be understood as interpretive and descriptive
rather than empirically measured.

Case Selection and Boundaries

The unit of analysis was the national PHC system in
Poland, with particular emphasis on the role and insti-
tutionalization of FM since its formal recognition as a
medical specialty. The temporal scope covered the pe-
riod from the introduction of FM in the early 1990s to
the most recent policy developments as of 2024.

Data Sources

Data were collected from a variety of publicly available
sources including: peer-reviewed literature on FM and
PHC in Poland and Europe; national legislation and
policy documents issued by the Ministry of Health and
National Health Fund; postgraduate training program
curricula and regulations; statistical reports from pro-
fessional organizations and governmental databases;
grey literature, including position papers and expert
commentary from Polish medical associations. No pri-
mary data collection was conducted.

Data Analysis

The data were synthesized using quasi-qualitative nar-
rative synthesis, guided by the framework proposed
by Crowe et al. [12]. This approach emphasized the in-
terpretive identification of contextual factors, system
structure, and policy shaping the FM within Polish PHC.
As the study relied exclusively on secondary sources,
no formal coding procedure was applied. Key themes
were iteratively developed and interpreted in relation
to existing international models and recommenda-
tions for FM.

RESULTS

Family Medicine and Primary Healthcare in
Poland

In Poland, FM plays a central role in the structure of PHC,
which forms the foundation of the national health sys-
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REZULTATI tem. PHC services are delivered through a broad net-

Porodi¢na medicina i primarna zdravstvena
zastita u Poljskoj

U Poljskoj, porodi¢na medicina igra centralnu ulogu u
strukturi primarne zdravstvene zastite, koja predstav-
lja temelj nacionalnog zdravstvenog sistema. Usluge
primarne zdravstvene zastite pruzaju se kroz Siroku
mrezu ambulanti i pretezno se finansiraju putem pre-
dugovora sa Nacionalnim zdravstvenim fondom (NFZ;
polj. Narodowy Fundusz Zdrowia) po principu plaéanja
po pacijentu. Porodi¢ni lekari, zajedno sa specijalistima
interne medicine i pedijatrije, ovlad¢eni su za pruzanje
sveobuhvatnih usluga PZZ-a. Pravo na punu praksu kao
pruzalac usluga PZZ-a podrazumeva posedovanje spe-
cijalizacije iz PM ili upis na obuku iz PM. Pored toga, in-
ternisti i pedijatri mogu se kvalifikovati nakon zavrsetka
obaveznog kursa obuke specificnog za PM. Medutim,
samo priznatim lekarima dozvoljeno je da prikupljaju
izjave pacijenata, sto je klju¢ni mehanizam za obezbedi-
vanje finansiranja u okviru predugovornog modela koji
podrazumeva plaanje po pacijentu, sto ima znacajne
finansijske i organizacione posledice za prakse primar-
ne zdravstvene zastite. Od 2023. godine, tek oko 9.000
od ukupno 36.000 lekara zaposlenih u primarnoj zdrav-
stvenoj zastiti imalo je specijalizaciju iz porodi¢ne me-
dicine i aktivno je pruzalo usluge u ambulantama jav-
nog zdravstvenog sistema [13]. Ve¢inu pruzalaca uslu-
ga primarne zdravstvene zastite i dalje ¢ine internisti i
pedijatri. U tom kontekstu, iako je PM konceptualno u
potpunosti uskladena sa ciljevima primarne zdravstve-
ne zastite, ona jos uvek nije u potpunosti uspostavljena
kao primarni profesionalni identitet unutar sistema [14].

Postdiplomska obuka iz porodi¢ne medicine u
Poljskoj

Postdiplomski program obuke iz PM u Poljskoj je
strukturisan program zasnovan na kompetencijama,
osmisljen da pripremi lekare za samostalnu praksu u
sistemu primarne zdravstvene zastite [15]. Program
regulise Ministarstvo zdravlja i u skladu je sa nacional-
nim zakonodavstvom o specijalisti¢ckoj obuci (Uredba
ministra zdravlja od 4. maja 2023. o specijalizaciji lekara
i stomatologa, Journal of Laws 2023, tacka 975). Stan-
dardno trajanje programa je Cetiri godine (48 meseci) i
obuhvata klini¢ke rotacije, praksu pod nadzorom, teo-
rijsku nastavu i obavezne kurseve sertifikacije. Program
pocinje jednonedeljim uvodnim modulom koji pokriva
osnove PM, strukturu poljskog zdravstvenog sistema i
zakonske propise relevantne za medicinsku praksu. Na-
kon toga, specijalizanti prolaze kroz niz klini¢kih rotaci-
ja u klju¢nim specijalnostima koje su sadrzane u oblasti
porodi¢ne medicine. Rotacije obuhvataju internu me-

work of outpatient clinics and are primarily financed
through capitation-based contracts with the National
Health Fund (NFZ; pol. Narodowy Fundusz Zdrowia).
Family physicians, alongside specialists in internal
medicine and pediatrics, are authorized to provide
comprehensive PHC services. Eligibility for full practice
as a PHC provider includes holding a specialization in
FM or being enrolled in FM training. In addition, inter-
nists and pediatricians may qualify if they complete a
mandatory FM-specific training course. However, only
physicians with recognized eligibility are permitted
to collect patient declarations - a key mechanism for
securing funding under the capitation model, leading
to financial and organizational consequences for PHC
practices. As of 2023, only approximately 9,000 out of
36,000 physicians working in PHC held a specializa-
tion in family medicine and actively practiced in public
outpatient settings [13]. The majority of PHC providers
continue to be internists and pediatricians. In this con-
text, while FM is conceptually aligned with the goals of
PHC, it is not yet fully established as the primary pro-
fessional identity within the system [14].

Postgraduate Training in Family Medicine in
Poland

The postgraduate training program in FM in Poland is
a structured, competency-based residency designed
to prepare physicians for independent practice within
the primary healthcare system [15]. It is regulated by
the Ministry of Health and aligned with national leg-
islation on specialist training (Regulation of the Min-
ister of Health of 4" May 2023 on the specialization
of physicians and dentists, Journal of Laws 2023, item
975). The standard duration of the program is four
years (48 months), combining clinical rotations, super-
vised practice, theoretical instruction, and mandatory
certification courses. The program begins with a one-
month introductory module covering the fundamen-
tals of FM, the structure of the Polish healthcare sys-
tem, and legal regulations relevant to medical practice.
Following this, residents complete a series of clinical
rotations across key specialties that reflect the scope
of family practice. These include internal medicine (6
months), pediatrics (4 months), obstetrics and gyne-
cology (2 months), psychiatry (2 months), dermatolo-
gy (1 month), otolaryngology and ophthalmology (1
month, combined), emergency medicine (3 months),
and a 2-month combined rotation in geriatrics, reha-
bilitation, and palliative care. A central component of
the training consists of at least 18 months of super-
vised practice in accredited FM clinic. During this peri-
od, residents gain experience in delivering continuous,
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dicinu (6 meseci), pedijatriju (4 meseca), ginekologiju
i akuSerstvo (2 meseca), psihijatriju (2 meseca), derma-
tologiju (1 mesec), otorinolaringologiju i oftalmologiju
(1 mesec, kombinovano), urgentnu medicinu (3 mese-
ca) i dvomesecnu kombinovanu rotaciju iz gerijatrije,
rehabilitacije i palijativne nege. Centralna komponenta
obuke obuhvata najmanje 18 meseci prakse pod nad-
zorom u akreditovanoj klinici. Tokom ovog perioda,
specijalizanti sticu iskustvo u pruzanju kontinuirane,
na pacijenta usmerene nege, ukljucujudi sve starosne
grupe i razli¢ita zdravstvena stanja. Obuka naglasava
prevenciju, ranu dijagnostiku, le¢enje hroni¢nih bole-
sti, unapredenje zdravlja i koordinaciju pruzanja nege
unutar zdravstvenog sistema. Program obuhvata naj-
manje 320 sati teorijske nastave, koja pokriva teme kao
sto su komunikacijske vestine, klini¢cko rasudivanje,
javno zdravlje, etika i praksa zasnovana na dokazima.
Polaznici su takode obavezni da zavrse sertifikovane
kurseve zivotne podrske, ukljucujuci osnovnu zivotnu
podrsku (BLS) i naprednu Zivotnu podrsku (ALS). Pro-
gram se zavrsava nacionalnim specijalistickim ispitom
(PES, polj. Paristwowy Egzamin Specjalizacyjny), kojim
se procenjuju medicinsko znanje, klini¢ko rasudivanje i
spremnost za samostalnu praksu kao lekara porodi¢ne
medicine. lako se poljski program specijalizacije ekspli-
citno ne poziva na medunarodne okvire, kao $to su oni
koje je razvio evrospki ogranak Svetske organizacije
porodi¢nih lekara (WONCA Europe), on je usko uskla-
den sa Direktivom Evropske unije 2005/36/EC (izme-
njenom i dopunjenom Direktivom 2013/55/EU), koja
definise formalne zahteve za postdiplomsku obuku u
opstoj medicinskoj praksi. U prakti¢cnom smislu, poljski
nastavni plan i program pokrivaju oblasti definisane
kroz Sest osnovnih kompetencija prema Svetskoj orga-
nizaciji porodi¢nih lekara. Ipak, u poredenju sa postdi-
plomskim sistemima obuke u medicini u drugim evrop-
skim zemljama, jasno se uocavaju odredena podrucja
u kojima poljski program moze biti unapreden [16].
Primecuje se da obuci, koja formalno jeste zasnovana
na kompetencijama, nedostaje strukturisan sistem lon-
gitudinalne procene koji kontinuirano prati napredak
specijalizanata tokom celog programa. Za razliku od
zemalja poput Ujedinjenog Kraljevstva i Holandije, gde
polaznici prolaze kroz stalnu evaluaciju putem procena
na radnom mestu, strukturisanih povratnih informaci-
ja i koris¢enja elektronskih portfolija, poljski sistem se
pretezno oslanja na nacionalni specijalisticki ispit (PES)
[15]. Takode, upotreba validiranih instrumenata za pro-
cenu klinickih vestina, komunikacije i profesionalnog
ponasanja je ograni¢ena. Pored toga, ucestvovanje u
programima za razvoj trenera nije obavezno, $to moze
doprineti varijabilnosti u kvalitetu supervizije i povrat-
nih informacija tokom ¢itavog perioda obuke [16].

patient-centered care across all age groups and condi-
tions. The training emphasizes prevention, early diag-
nosis, management of chronic diseases, health promo-
tion, and coordination of care within the health system.
The program includes a minimum of 320 hours of theo-
retical instruction, covering topics such as communica-
tion skills, clinical reasoning, public health, ethics, and
evidence-based practice. Trainees are also required to
complete certified life support courses, including Basic
Life Support (BLS) and Advanced Life Support (ALS).
The program ends with a national specialization exam-
ination (PES, pol. Paristwowy Egzamin Specjalizacyjny),
which assesses medical knowledge, clinical judgment,
and readiness for autonomous practice as a family
physician. Although the Polish specialization program
does not explicitly refer to international frameworks
such as those developed by WONCA Europe, it aligns
closely with the European Union’s Directive 2005/36/
EC (as amended by Directive 2013/55/EU), which out-
lines formal requirements for postgraduate training in
general medical practice. In practical terms, the Polish
curriculum covers the domains specified in WONCA's
six core competencies. However, when compared to
postgraduate FM training systems in other European
countries, certain areas for improvement in the Polish
program become apparent [16]. Notably, while the
training is formally competency-based, it lacks a struc-
tured system of longitudinal assessment that monitors
the resident’s progress throughout the entire program.
Unlike in countries such as the United Kingdom and
the Netherlands, where trainees undergo continuous
evaluation through workplace-based assessments,
structured feedback, and the use of electronic port-
folios, the Polish system relies primarily on a PES [15].
There is also limited use of validated tools to assess
clinical skills, communication, and professional behav-
ior. Furthermore, participation in trainer development
programs is not mandatory, which may contribute to
variability in the quality of supervision and feedback
during training [16].

Challenges Facing Family Medicine in the Polish
Primary Healthcare System

Despite more than three decades of family medicine
serving as a cornerstone of primary healthcare in Po-
land, the discipline continues to face workforce, PR,
and policy-related challenges [14]. One of the most
pressing concerns is the chronic shortage and un-
equal distribution of primary care physicians. While
Poland’s public spending on primary healthcare is
among the highest in the Organization for Econom-
ic Cooperation and Development (OECD) (17% com-
pared to the OECD25 average of 13%), the country
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Izazovi sa kojima se suocava porodi¢na
medicina u poljskom sistemu primarne
zdravstvene zastite

Uprkos tome $to porodi¢na medicina vise od tri dece-
nije predstavlja temelj primarne zdravstvene zastite u
Poljskoj, ova disciplina i dalje se suocava sa izazovima
vezanim za radnu snagu, odnose sa javnoscu i zdrav-
stvenu politiku [14]. Jedan od najozbiljnijih problema
predstavlja hroni¢ni nedostatak i neujednacena raspo-
dela lekara u primarnoj zdravstvenoj zastiti. lako je jav-
na potrosnja Poljske na primarnu zdravstvenu zastitu
medu najvisim u Organizaciji za ekonomsku saradnju i
razvoj (OECD) - 17% u poredenju sa prosekom OECD25
od 13% - zemlja i dalje zaostaje po broju lekara po
stanovniku, sa samo 3,4 lekara na 1.000 stanovnika.
Posebno zabrinjava izuzetno nizak udeo lekara opste
prakse, koji ¢ine svega 8% ukupnog broja lekara u Polj-
skoj, u poredenju sa prosekom OECD33 od 23% [17].

Privlacnost porodi¢ne medicine kao specijalnosti
znacajno varira od zemlje do zemlje i oblikovana je si-
stemskim, obrazovnim i li¢cnim faktorima. Medunarod-
ne studije ukazuju na to da se li¢ni razlozi vezani za stil
Zivota, ukljucujudi ravnotezu izmedu profesionalnog
i privatnog zivota, manji broj no¢nih i vikend smena,
kao i mogu¢énost provodenja vise vremena sa porodi-
com, nalaze medu najuticajnijim faktorima pri izboru
porodi¢ne medicine [14,18-21]. Razlozi koje odvracaju
mlade lekare od izbora porodi¢ne medicine ukljucuju
nedostatak prestiza, visoko administrativno optere-
¢enje, zahteve pacijenata za nepotrebnim izvestajima
ili receptima i ograni¢ene mogucnosti za supspecija-
lizaciju. Pored toga, prisustvo pozitivnih uzora i inte-
gracija porodi¢ne medicine u nastavni plan i program
osnovnih studija smatraju se odluc¢ujuc¢im faktorima u
oblikovanju stavova prema ovoj disciplini [18,19,20].
U Poljskoj se primecuje sli¢na dinamika. Multicentri¢-
na studija preseka, koja je obuhvatila vise od 2.000
studenata medicine sa pet univerziteta, pokazala je
da interesovanje za porodi¢nu medicinu raste tokom
studija (17% u prvoj godini, 30% u 3estoj) Sto ukazuje
na pozitivan uticaj klinickog iskustva [20]. Najuticajniji
faktor pri izboru porodi¢ne medicine bila je mogu¢-
nost profesionalnog razvoja, zatim intelektualni izazov
i povoljna ravnoteza izmedu posla i privatnog Zivota.
Medutim, studenti koji su odbili PM naveli su ograni-
¢ene mogucnosti rada u bolni¢ckom okruzenju, perci-
piran birokratski pritisak i nedostatak fleksibilnosti pri
promeni specijalnosti. Ovi rezultati ukazuju na to da bi,
kako bi se povecala privla¢nost PM u Poljskoj, reforme
trebalo da se usmere na vece ukljucivanje PM u dodi-
plomske programe, unapredenje vidljivosti i percipira-
nog statusa discipline, kao i na pruzanje strukturisanih
podsticaja tokom postdiplomskih studija.

PRACTICE, AND PATIENT PERCEPTION WITHIN PRIMARY HEALTHCARE
still lags in physician density, with only 3.4 doctors
per 1,000 population. Of particular concern is the
extremely low proportion of general practitioners -
only 8% of all doctors in Poland, as compared to the
OECD33 average of 23% [17].

The attractiveness of FM as a specialty varies sig-
nificantly across countries, shaped by systemic, edu-
cational, and personal factors. International studies
emphasize that personal lifestyle considerations, such
as work-life balance, fewer night and weekend shifts,
and the ability to spend more time with family are
among the most influential reasons for choosing FM
[14,18-21]. Concerns that deter young doctors from
choosing FM include a lack of prestige, high adminis-
trative burden, patient demands for unnecessary re-
ports or prescriptions, and insufficient opportunities
for subspecialization. Moreover, the presence of pos-
itive role models and the integration of FM into the
undergraduate curriculum are reported to be decisive
in shaping attitudes toward the discipline [18,19,20]. In
Poland, similar dynamics are observed. A multicenter
cross-sectional study involving over 2,000 medical
students from five universities found that interest in
FM increases during the course of medical education -
from 17% in the first year to 30% in the sixth, indicating
the positive impact of clinical exposure [20]. The most
influential factor for choosing FM was the opportunity
for professional development, followed by intellectual
challenge and a favorable work-life balance. However,
students who rejected FM cited limited opportunities
to work in hospital settings, perceived bureaucratic
burdens, and a lack of flexibility in switching special-
ties. These findings suggest that to enhance the appeal
of FM in Poland, reforms should focus on increasing
its presence in undergraduate curricula, improving
the visibility and perceived status of FM, and offering
structural incentives during postgraduate training.

Although admissions to medical programs have
reached record highs - over 10,000 students in the
2024/2025 academic year, many FM residency posi-
tions remain unfilled. A key reason might be the per-
sistently low prestige of FM among students, often re-
inforced by negative perceptions during training. Extra
financial incentives were introduced in 2023, including
higher base salaries for priority specialties such as FM.
These measures represent a step forward, yet they
have not led to significant improvements in recruit-
ment. Given the long pathway from medical school to
independent practice, such measures alone are unlike-
ly to yield prompt results. Crucially, efforts to enhance
the attractiveness of FM are hindered by a lack of sys-
tematic data on medical career preferences and the re-
al-world impact of incentive programs [14].
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lako je broj upisa na medicinske programe dosti-
gao rekordno visoke vrednosti — preko 10.000 studena-
ta u akademskoj 2024/2025. godini - mnoga mesta za
specijalizaciju iz porodi¢ne medicine i dalje su nepopu-
njena. Primarni razlog za ovu pojavu moze biti konti-
nuirano nizak ugled PM medu studentima, koji je ¢esto
dodatno poja¢an negativnim percepcijama sticanim
tokom studija. Dodatni finansijski podsticaji uvedeni
su 2023. godine, uklju¢ujudi povecanje osnovnih plata
za prioritetne specijalnosti, medu kojima je i porodic-
na medicina. Ove mere predstavljaju znacajan korak
napred, ali nisu dovele do primetnog poboljSanja u
regrutovanju. S obzirom na dug put od medicinskog
fakulteta do samostalne prakse, malo je verovatno da
¢e ovakve mere same po sebi doneti brze rezultate.
Klju¢ni izazov u naporima za povecanje privlacnosti
PM predstavlja nedostatak sistematskih podataka o
preferencijama u vezi sa medicinskom karijerom i o
uticaju programa podsticaja na stvarni zivot [14].

Zadovoljstvo pacijenata uslugama primarne
zdravstvene zastite

U poljskom zdravstvenom sistemu, porodi¢ni lekari
predstavljaju klju¢nu komponentu primarne zdravstve-
ne zastite, gde rade zajedno sa internistima i pedijatri-
ma kako bi pruzili sveobuhvatnu negu pacijentima to-
kom prvog kontakta. Medutim, trenutne organizacione
strukture i sistemi izveStavanja ne prave razliku izmedu
ovih grupa pruzalaca usluga u pogledu pruzanja nege
ili evaluacije njihovog rada. Kao rezultat toga, vecina
dostupnih podataka o zadovoljstvu pacijenata odnosi
se pretezno na primarnu zdravstvenu zastitu u celini,
bez izdvajanja iskustava specifi¢cnih za porodi¢nu me-
dicinu. Ovo strukturno ograni¢enje oteZzava procenu
posebnog doprinosa lekara porodi¢ne medicine stepe-
nu zadovoljstva pacijenata. Stoga se ovaj odeljak foku-
sira na opSte zadovoljstvo pacijenata u okviru primarne
zdravstvene zastite, uz napomenu da rezultati odraza-
vaju zajednicki ucinak svih relevantnih pruzalaca uslu-
ga, uklju¢ujudi i one obucene za porodi¢nu medicinu.
Prema studiji ,Kvalitet i troskovi primarne zdrav-
stvene zastite u Evropi” (QUALICOPC), poljski pacijenti
generalno prijavljuju pozitivna iskustva sa uslugama
primarne zdravstvene zastite, posebno u oblastima
kvaliteta nege i komunikacije izmedu pacijenta i lekara
[22]. Najveci stepen zadovoljstva kod pacijenata bio je
povezan sa meduljudskim aspektima nege - pacijenti
su cenili jasna objasnjenja, spremnost lekara da ih pa-
zljivo saslusa i sposobnost lekara da iskaze empatiju.
Primetno je da je indeks ispunjenih ocekivanja kada je
kvalitet nege u pitanju bio najvisi medu ocenjenim do-
menima, a potom su sledili ravnopravnost, kontinuitet
i pristupacnost. lako su pacijenti pristupacnost rangirali

Satisfaction of patients with primary healthcare
services

In the Polish healthcare system, family physicians are a
core component of PHC, working alongside internists
and pediatricians to provide comprehensive first-con-
tact care. However, the current organizational and re-
porting structures do not distinguish between these
provider groups in service delivery or evaluation. As a
result, most available data on patient satisfaction refer
broadly to PHC services as a whole, without isolating
experiences specific to FM. This structural limitation
makes it difficult to assess the distinct contribution of
family physicians to patient satisfaction. Therefore, this
section focuses on general patient satisfaction within
PHC, recognizing that the findings reflect the shared
performance of all eligible providers, including those
trained in family medicine.

According to the Quality and Costs of Primary
Care in Europe (QUALICOPC) study, Polish patients
generally report positive experiences with PHC ser-
vices, especially in the domains of quality of care and
patient-doctor communication [22]. The highest sat-
isfaction was associated with interpersonal aspects
of care - patients valued clear explanations, attentive
listening, and the physician’s ability to show empathy.
Notably, the met expectation index (MEI) for quality
of care was the highest among evaluated domains,
followed by equity, continuity, and accessibility. De-
spite accessibility being ranked as the most important
attribute by patients, it also showed the greatest po-
tential for improvement, highlighting systemic short-
comings in timely and convenient access to services.
The study revealed a mismatch between patient pref-
erences and experiences in areas such as involvement
in decision-making and the opportunity to discuss
psychosocial concerns during consultations. Overall,
the findings emphasize the importance of continued
investment in communication skills training and pa-
tient-centered approaches for PHC physicians. Polish
patients’ satisfaction with family doctors seems to be
primarily shaped by the quality of interpersonal inter-
actions, rather than technical competencies or con-
textual factors alone [23]. Expressions of dissatisfac-
tion were more often linked to contextual aspects of
care, such as waiting times or access barriers, where-
as positive feedback focused on physicians’ personal
qualities and communication style. These patterns
are substantiated by another analysis from the Polish
arm of the QUALICOPC project, which explored both
patient and physician perspectives on PHC services
[24]. Consistent with later findings [22], the study
confirmed that patients reported the highest satis-
faction in domains related to interpersonal aspects of
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kao najvazniji atribut, upravo je ona pokazala najveci
potencijal za unapredenje, ukazujuci na sistemske ne-
dostatke u blagovremenom i prakti¢nom pristupu uslu-
gama. Studija je takode otkrila nesklad izmedu prefe-
rencija pacijenata i njihovih iskustava u oblastima kao
$to su ucestvovanje u donosenju odluka i moguénost
razgovora o psihosocijalnim pitanjima tokom pregleda.
Generalno, ovi rezultati naglasavaju znacaj kontinui-
ranog ulaganja u obuku lekara PZZ-a iz oblasti komu-
nikacijskih vestina i primene pristupa usmerenog na
pacijenta. Cini se da je zadovoljstvo poljskih pacijenata
radom porodi¢nih lekara pretezno uslovljeno kvalite-
tom meduljudskih interakcija, a ne iskljucivo tehnickim
kompetencijama ili kontekstualnim faktorima [23]. Ne-
zadovoljstvo je ce3ce izrazavano u vezi sa kontekstual-
nim aspektima nege, kao 5to su vreme Cekanja ili pre-
preke u pristupu sistemu, dok su se pozitivhe povratne
informacije odnosile na licne kvalitete lekara i njihov stil
komunikacije. Ove obrasce potvrduje i dodatna analiza
poljskog ogranka projekta QUALICOPC, koja je istrazi-
vala perspektive kako pacijenata tako i lekara u vezi sa
pruzanjem usluga iz oblasti PZZ-a [24]. U skladu sa ka-
snijim nalazima [22], studija je potvrdila da su pacijenti
prijavili najveci stepen zadovoljstva u oblastima koje se
odnose na meduljudske aspekte nege, narocito kvalitet
i ravnopravnost, dok je istovremeno istaknuto da je po-
trebno unaprediti pristupacnost. Vazno je napomenuti
da je studija takode pokazala da duze trajanje pregleda,
ruralna lokacija i vece iskustvo lekara pozitivno korelira-
ju sa stepenom zadovoljstva pacijenta, ¢ime se dodat-
no naglasava znacaj ulaganja vremena i kontinuiranog
oblikovanja iskustava pacijenata. lako su pacijenti pozi-
tivno ocenili osnovne aspekte pruzanja nege, lekari su
iskazali kriti¢nije stavove, posebno u pogledu koordi-
nacije i sveobuhvatnosti nege, 3to ukazuje na sistemski
jaz izmedu zadovoljstva koje prijavljuju pacijenti i ucin-
ka koji percipiraju pruzaoci usluga.

| druge studije su na slican nacin istakle centralnu
ulogu koju meduljudski faktori, poput empatije, aktiv-
nog sludanja i jasne komunikacije, imaju u oblikovanju
zadovoljstva pacijenata na svim nivoima nege [25,26].
lako poljski pacijenti generalno prijavljuju zadovoljava-
jucaiskustva sa uslugama primarne zdravstvene zastite,
i dalje postoje znacajne razlike u poredenju sa specija-
listitkom ambulantnom negom [25]. Kao $to je poka-
zala nedavna velika onlajn studija preseka, pacijenti su
manje povoljno ocenili konsultacije sa lekarima primar-
ne zdravstvene zastite u oblastima koje se odnose na
emocionalnu podrsku, jasnoc¢u komunikacije i angazo-
vanost lekara. Percepcija lekara op3te prakse podrazu-
meva pruzanje manje detaljnih objasnjenja, ograni¢enu
brigu za Siru dobrobit pacijenata i manje mogu¢nosti
za razgovor o psiholoskim pitanjima ili problemima ve-

PRACTICE, AND PATIENT PERCEPTION WITHIN PRIMARY HEALTHCARE
care, particularly quality and equity, while highlight-
ing accessibility as an area needing improvement.
Importantly, the study also identified that longer con-
sultation times, rural practice settings, and greater
physician experience were positively associated with
patient satisfaction, reinforcing the significance of
time investment and relational continuity in shaping
patients’ experiences. Although patients rated core
elements of care delivery positively, physicians ex-
pressed more critical views, especially regarding care
coordination and comprehensiveness, suggesting a
systemic disconnect between patient-reported satis-
faction and provider-perceived performance.

Other studies have similarly emphasized the cen-
tral role of interpersonal factors, such as empathy,
active listening, and clear communication in shaping
patient satisfaction across levels of care [25,26]. While
Polish patients generally report satisfactory experi-
ences with PHC services, notable differences remain
when compared to specialist ambulatory care [25].
As demonstrated in a recent large-scale web-based
cross-sectional study, patients rated PHC consulta-
tions less favorably in domains related to emotion-
al support, clarity of communication, and physician
engagement. FM doctors were often perceived as
providing less detailed explanations, showing limit-
ed concern for patients’ broader well-being, and of-
fering fewer opportunities to discuss psychological
or coping-related concerns [25]. Findings from local
studies conducted in small Polish communities also
reinforce the role of interpersonal factors in shaping
patient satisfaction within PHC [26]. In a comparative
analysis of patient experiences in public and private
PHC centers in the Lubelskie Voivodeship, trust in the
physician, the accuracy of diagnosis, and the quality
of patient-staff interactions were strongly associat-
ed with continued use of services. Older patients, in
particular, emphasized the importance of kindness,
compassion, and attentiveness, not only from doctors
but also from nurses, highlighting the relational na-
ture of satisfactory care. The study further confirmed
that negative perceptions were often linked to poor
communication, lack of information about treatment
progress, or feelings of being disregarded by medical
personnel. Importantly, differences in patient satis-
faction were not primarily attributed to the public or
private nature of the healthcare provider, but rather
to perceived accessibility, infrastructure quality, and
interpersonal relationships. This aligns with previous
research indicating that satisfaction is driven less by
the technical or administrative structure of care and
more by the patient’s personal experience during the
consultation [22,24].
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zanim za suocavanje sa stresom [25]. Rezultati lokalnih
studija sprovedenih u manjim poljskim zajednicama ta-
kode potvrduju znacaj meduljudskih faktora u oblikova-
nju zadovoljstva pacijenata u PZZ [26]. U komparativnoj
analizi iskustava pacijenata u javnim i privatnim centri-
ma primarne zdravstvene zastite u vojvodstvu Lublin,
poverenje u lekara, tatnost dijagnoze i kvalitet interak-
cije izmedu pacijenta i osoblja bili su snazno povezani
sa kontinuiranim korid¢enjem usluga. Stariji pacijenti su
posebno isticali znacaj ljubaznosti, saosecanja i paznje,
ne samo od strane lekara, ve¢ i od strane medicinskih
sestara, naglasavajudi relacijsku prirodu zadovoljavaju-
¢e nege. Studija je dodatno potvrdila da su negativne
percepcije ¢esto povezane sa slabom komunikacijom,
nedostatkom informacija o napretku u lecenju ili ose-
¢ajem zanemarivanja od strane medicinskog osoblja.
Vazno je naglasiti da razlike u zadovoljstvu pacijenata
nisu primarno povezane sa javnim ili privatnim karakte-
rom pruzaoca zdravstvenih usluga, ve¢ sa percipiranom
dostupnoscu, kvalitetom infrastrukture i meduljudskim
odnosima. Ovo se poklapa sa prethodnim istrazivanji-
ma koja ukazuju na to da zadovoljstvo pacijenata ma-
nje zavisi od tehnicke ili administrativne strukture nege,
a vise od licnog iskustva tokom pregleda [22,24].

ZAKLJUCAK

PM funkcionise kao priznata specijalnost u poljskom
zdravstvenom sistemu od ranih 1990-ih, doprinose-
¢i transformaciji primarne zdravstvene zastite sa fra-
gmentiranog i bolnicki orijentisanog modela ka pri-
stupacnijoj strukturi orijentisanoj ka zajednici. Uprkos
ovim postignuc¢ima, broj lekara porodi¢ne medicine
ostaje nesrazmerno nizak unutar sistema primarne
zdravstvene zastite. Studija slucaja je identifikovala
nekoliko prednosti trenutnog modela porodi¢ne nege
u Poljskoj, uklju¢ujuci njegovu formalnu institucionali-
zaciju, uskladenost sa evropskim standardima obuke i
visok nivo poverenja pacijenata povezan sa meduljud-
skim aspektima nege. Medutim, trajni izazovi uklju¢uju
nedostatak radne snage, ograni¢enu privlaénost spe-
cijalnosti medu diplomcima medicine i nedoslednosti
u kvalitetu postdiplomske obuke. Da bi se osigurala
dugoro¢na odrzivost i efikasnost porodi¢ne nege u
Poljskoj, neophodne su ciljno usmerene reforme. Pod
time se podrazumeva unapredenje kvaliteta i vidljivo-
sti obuke iz PM, potpunija integracija porodi¢ne me-
dicine u dodiplomsko obrazovanje, promocija njenog
profesionalnog identiteta i uklanjanje prepreka za za-
posljavanje i zadrzavanje kadrova. Klju¢no je da napori
za jacanje porodi¢ne medicine ne budu vodeni isklju-
¢ivo programskom politikom, vec¢ i zasnovani na isku-
stvima kako pruzalaca usluga, tako i pacijenata unutar
sistema PZZ-a.

CONCLUSION

FM has operated as a recognized specialty in the Polish
healthcare system since the early 1990s, contributing
to the transformation of PHC from a fragmented and
hospital-centric model to a more accessible, commu-
nity-oriented structure. Despite these achievements,
the number of family physicians remains dispropor-
tionately low within the PHC system. The case study
identified several strengths of the current FM model in
Poland, including its formal institutionalization, align-
ment with European training standards, and the high
level of patient trust associated with interpersonal as-
pects of care. However, persistent challenges include
workforce shortages, the limited attractiveness of the
specialty among medical graduates, inconsistencies
in postgraduate training quality. To ensure the long-
term sustainability and effectiveness of FM in Poland,
targeted reforms are needed. These include improving
the quality and visibility of FM training, integrating
family medicine more fully into undergraduate educa-
tion, promoting its professional identity, and address-
ing barriers to recruitment and retention. Importantly,
efforts to strengthen family medicine should not only
be policy-driven but also informed by the lived expe-
riences of both providers and patients within the PHC
system.
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SAZETAK

Uvod: Medularni karcinom Stitaste Zlezde (MKS) je agresivan tumor udruzen sa
znacajno loijom prognozom u odnosu na druge tipove tireoidnog karcinoma. Do-
pler ultrazvucni pregled i adekvatna dijagnostika zasnovana na TIRADS (Thyroid
Imaging Reporting and Data System) klasifikaciji suspektnih nodusa su neophodni.
Cilj: Ovaj prikaz slucaja naglasava znacaj precizne ultrazvu¢ne dijagnostike, pre-
sudne u ranoj detekiji i primeni adekvatnih hirurskih postupaka u zbrinjavanju
ovako agresivnih formi bolesti.

Prikaz slucaja: Prikazujemo pacijentkinju staru 31 godinu koja je ultrazvu¢no
dijagnostikovana rutinskim sistematskim pregledom. Ultrazvu¢nim pregledom
uocen je hipoehogeni, nejasno ogranicen mikronodus dimenzija 5 mm x 4 mm
x 3 mm, sa ehogenim fokusima lokalizovanim u centralnim zonama levog reznja
Stitaste Zlezde (TIRADS 4, score 6). S obzirom na suspektno maligne ultrazvucne
karakteristike, lokalizaciju mirkonodusa i sledstveno raden povisen serumski nivo
kalcitonina, postavljena je sumnja na mikromedularni karcinom. Nakon uradene
kompletne tiroidektomije, dijagnoza je potvrdena histopatoloskim pregledom.
Histopatolodka analiza pokazuje manji, belicast nodus (5 mm) u levom reznju,
bez upadljive nekroze i bez amiloidnog sadrZaja. Limfovaskularna invazija nije
utvrdena, dok su mitoze retke. Stadijum tumorske bolesti je T1 (pTNM), bez uda-
ljenih metastaza. Hiperplazija C celija je prisutna u okolini tumora. Imunohistohe-
mijska analiza je pokazala pozitivnu reakciju na kalcitonin, hromogranin i mCEA.
Proliferativni indeks je nizak (4%). Nakon hirurSke intervencije nivo kalcitonina se
normalizovano. Tri godine nakon operacije pacijentkinja je dobrog opsteg stanja,
na redovnom pracenju. U meduvremenu se pacijentkinja ostvarila kao majka.
Zakljucak: Rana detekcija i pravovremeni terapijski pristup u lecenju mikrome-
dularnog karcinoma Stitaste Zlezde su vrlo znaajni, s obzirom na vrlo agresivno
biolosko ponasanje ovih tumora. Adekvatan ultrazvu¢ni pregled moZe znadajno
promeniti terapijski ishod i prognozu bolesti kod ovakvih pacijenata.

Kljucne redi: ultrazvucna dijagnostika, mikronodus Stitaste Zlezde,
mikromedularni karcinom
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ABSTRACT

Introduction: Medullary thyroid carcinoma (MTC) is an aggressive tumor asso-
ciated with a significantly poorer prognosis compared to other types of thyroid
cancer. Doppler ultrasound and familiarity with the Thyroid Imaging Reporting
and Data System (TIRADS) nodule classification are essential.

Objective: This case highlights the significance of precise ultrasound imaging,
crucial for early detection and subsequent management of such aggressive disease.
Case report: We describe the case of a 31-year-old woman who underwent sys-
temic ultrasound imaging. Upon ultrasound examination, a 5 mm x 4 mm x 3
mm hypoechoic, ill-defined solid nodule with echogenic foci (TIRADS 4, score 6)
was identified in the mid portion of the left thyroid lobe. Given the suspicious ul-
trasound features, the location of the nodule, and the elevated serum calcitonin
level, the micronodule raised concerns for malignancy, particularly suggesting
medullary thyroid microcarcinoma. The patient underwent thyroidectomy, and
histopathological analysis confirmed the diagnosis. The histopathology report
described a small white nodule (5 mm) in the left lobe. There was no remark-
able necrosis, and amyloid deposits were inconspicuous. Lymphovascular inva-
sion was not observed, and mitoses were rare. The tumor stage was T1 (pTNM),
and no distant metastases were found. CG-cell hyperplasia was noted around the
tumor. Immunohistochemical analysis showed positive reactions for calcitonin,
chromogranin, and mCEA. The proliferative index was low, approximately 4%.
After surgery, serum calcitonin levels decreased. Three years after the surgery,
the patient is in good general condition and is under reqular monitoring. In the
meantime, the patient has become a mother.

Conclusion: Early detection and treatment of micro-MTC are crucial, as these
tumors have the potential for aggressive behavior. Adequate ultrasound imag-
ing assessment could significantly improve the prognosis and outcome for these
patients.

Keywords: ultrasound imaging, thyroid nodule, micro-medullary carcinoma
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uvoD

Medularni karcinom stitaste zlezde (MKS) predstavlja
redak tumor koji obuhvata oko 5% svih maligniteta
Stitaste Zlezde. MKS je agresivan tumor i ima znatno
nepovoljniju prognozu od drugih tipova karcinoma
$titaste Zlezde [1]. MKS je odgovoran za oko 13% smrt-
nih ishoda povezanih sa karcinomom Stitaste Zlezde,
$to ukazuje na njegovu izrazenu klinicku agresivnost
u poredenju sa folikularnim neoplazmama (FDN) [2].
Njegov potencijal za rano metastaziranje u regionalne
limfne ¢vorove ¢esto dovodi do povisenog serumskog
nivoa kalcitonina. lako je potreba za limfadenektomi-
jom u odsustvu palpabilne nodularne bolesti predmet
debate, studije ukazuju na to da uspostavljanje nor-
malnog serumskog nivoa kalcitonina korelira sa viSom
stopom prezivljavanja. Integrisana procena ultrazvuc-
nih i biohemijskih parametara pokazala se zna¢ajnom
u predvidanju prognoze MKS-a [1,3].

Serumski kalcitonin predstavlja klju¢ni tumorski
marker, sa visokom specificno$¢u za MKS [4]. Kod paci-
jenata koji puse ili koriste odredene lekove, poput inhi-
bitora protonske pumpe (IPP), mogu se javiti lazno po-
zitivni rezultati, sto smanjuje specifi¢cnost serumskog
kalcitonina. U takvim sluc¢ajevima dijagnoza se zasniva
na kontinuiranom porastu serumskog nivoa kalcitoni-
na tokom vremena, uprkos prekidu upotrebe duvana i
terapije inhibitorima protonske pumpe, u kombinaciji
sa prisustvom suspektnog solitarnog mikronodusa u
centralnoj oblasti gornjeg ili srednjeg dela reznja sti-
taste zlezde [1].

Mikro-MKS, koji se obi¢no definie kao tumor maniji
od 1 ¢cm, uglavnom se javlja u kontekstu familijarnog
MKS-a ili kao rezultat inicijative za sprovodenje skri-
ninga nivoa kalcitonina. Ova studija prikazuje lecenje
pacijenta sa sporadi¢nim mikro-MKS-om u odsustvu
takvih programa skrininga [1,5].

Cvori¢i na stitastoj Zlezdi ¢esto se otkrivaju slucaj-
no tokom ultrazvué¢nih (UZ) pregleda vrata kod odra-
slih pacijenata. U takvim slu¢ajevima neophodno je
sveobuhvatno poznavanje ultrazvu¢nih karakteristika
¢vorova pri pregledu visokofrekventnim dopler ultra-
zvukom, kao i poznavanje klasifikacije ¢vorova prema
TIRADS (Thyroid Imaging Reporting and Data System)
sistemu [6,7]. Cvorovi na $titastoj Zlezdi sa ultrazvué-
nim karakteristikama koje upucuju na malignitet, kao
$to su izrazena hipoehogenost, nepravilne ivice, mi-
krokalcifikacije, ,,visi nego Siri” oblik i povecana krutost
pri elastografiji, zahtevaju aspiracionu biopsiju tankom
iglom (FNAC), nakon ¢ega sledi citoloska procena pre-
ma Bethesda klasifikaciji iz 2010. godine, bez obzira na
veli¢inu ¢vora. Pored toga, dopler ultrasonografskim
pregledom mogu se otkriti dodatne suspektne karak-
teristike, ukljucuju¢i dezorganizovane centralne krvne

— CASE REPORT

INTRODUCTION

Medullary thyroid carcinoma (MTC) is a rare tumor, ac-
counting for 5% of thyroid malignancies. MTC is an ag-
gressive tumor, associated with a significantly poorer
prognosis compared to other types of thyroid cancer
[1]. MTCis responsible for approximately 13% of deaths
related to thyroid cancer, indicating its considerable
clinical aggressiveness compared to follicular-derived
neoplasms (FDN) [2]. Its potential to metastasize to
regional lymph nodes early in its progression often
results in elevated serum calcitonin levels. While the
necessity of lymphadenectomy in the absence of pal-
pable nodal disease sparks debate, studies have shown
that successful normalization of serum calcitonin lev-
els correlates with enhanced survival. A combined
assessment of ultrasound and biochemical features is
associated with the prognosis of MTC [1,3].

Serum calcitonin serves as a key tumor marker and
is highly specific for MTC [4]. Patients who smoke or
use certain medications, such as proton-pump inhib-
itors (PPls), may induce false-positive results, thereby
reducing the specificity of serum calcitonin. In such
cases, diagnosis is based on a continuous rise in serum
calcitonin levels over time, despite discontinuation of
tobacco use and PPI therapy, combined with the pres-
ence of a suspicious solitary micronodule in the central
region of the upper/mid thyroid lobe [1].

The concept of micro-MTC, typically defined as
MTC measuring less than 1 ¢cm, has predominantly
emerged within familial MTC contexts or as a result of
calcitonin screening initiatives. This study describes
the management of patients with sporadic micro-MTC
in the absence of such screening programs [1,5].

Thyroid nodules are commonly discovered inci-
dentally during neck ultrasound (US) examinations in
adults. In such instances, a comprehensive understand-
ing of thyroid nodule characteristics on high-frequen-
cy Doppler ultrasound and familiarity with the Thyroid
Imaging Reporting and Data System (TIRADS) nodule
classification are essential [6,7]. Thyroid nodules with
ultrasound features suggestive of malignancy, such as
marked hypoechogenicity, irreqular margins, microcal-
cifications, a taller-than-wide shape, and high stiffness
on elastography, warrant fine-needle aspiration cytol-
ogy (FNACQ), followed by cytological evaluation accord-
ing to the 2010 Bethesda classification, regardless of
nodule size. Additionally, Doppler US evaluation may
reveal supplementary suspicious features, including
disorganized central vasculature and a high resistance
index (Rl > 0.75). MTC may also exhibit distinctive US
Doppler features [1,8].

The natural history of MTC has been difficult to de-
lineate due to its rarity. The significance of medullary
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sudove i visok indeks otpora (Rl > 0,75). MKS takode
moze imati karakteristi¢ne ultrazvu¢ne osobine [1,8].

Prirodni tok MKS-a je tesko odrediti zbog njegove
niske ucestalosti. Klini¢ki znacaj medularnih mikrokar-
cinoma i dalje nije razjasnjen, iako se Cesto otkrivaju,
uglavnom u okviru programa skrininga nivoa kalcito-
nina. Nivoi serumskog kalcitonina iznad 100 pg/mL
obi¢no ukazuju na makro-MKS [1]. Ovaj nedostatak
konsenzusa odnosi se i na klini¢ki znacaj i optimalno
le¢enje mikro-MKS-a, posebno kada je re¢ o sporadi¢-
nim i okultnim formama [1,2].

Ova studija istiCe znacaj preciznog ultrazvu¢nog
skeniranja, koje je od klju¢nog znacaja za rano otkriva-
nje i dalje lecenje, u cilju sprecavanja nepovoljne pro-
gnoze kod ove agresivne bolesti.

STUDIJA SLUCAJA

Prikazujemo slu¢aj 31-godisnje pacijentkinje koja je
ultrazvuc¢no dijagnostikovana rutinskim sistematskim
pregledom. Ultrazvu¢nim pregledom uocen je hipo-
ehogeni, nejasno ograni¢en nodus dimenzija 5 mm x

tem

Cz=7.9mm
[ —— R

Slika 1. Ultrazvuni pregled Stitaste Zlezde pacijenta. Ultrazvucni pregled $ti-
taste Zlezde prikazuje sumnjiv ¢vor u levom reznju. A i B. Mali hipoehogeni,
solidni ¢vor veli¢cine 5 mm sa ehogenim fokusima, prisutnom vaskularizacijom
i nepravilnim marginama (TIRADS 4, skor 6), lociran u srednjem delu levog re-
Znja stitaste Zlezde. C. U kontralateralnom desnom reznju, anteriorno i krani-
jalno, prikazan je meSoviti, pretezno cisticni ¢vor veli¢ine 9 mm sa centralnom
vaskularizacijom; za razliku od levog ¢vora, ima drugaciju ultrazvucnu sliku i ne
pokazuje sumnjive karakteristike maligne lezije.

microcarcinomas remains elusive despite their fre-
quent detection, often through calcitonin screening
programs. Serum calcitonin levels above 100 pg/mL
are generally indicative of macro-MTC [1]. This lack of
consensus extends to the clinical significance and op-
timal management of micro-MTC, particularly within
sporadic and occult settings [1,2].

This study highlights the significance of precise ul-
trasound imaging, crucial for early detection and fur-
ther management, in order to prevent a poor progno-
sis for such an aggressive disease.

CASE REPORT

We describe a 31-year-old woman who underwent sys-
temic ultrasound imaging. Upon ultrasound examina-
tion, a 5 mm x 4 mm x 3 mm hypoechoic ill-defined
nodule with echogenic foci (TIRADS 4) was identified
in the mid portion of the left thyroid lobe (Figure 1).
Additionally, her serum calcitonin level was measured
at 17.7 pg/mL. Serum calcitonin was repeated several
times over a three-month period. Given the suspicious

Figure 1. Ultrasound imaging of the patient's thyroid gland. Ultrasound
examination of the thyroid gland detected a suspicious nodule in the left lobe. A.
and B. Small hypoechoic, solid nodule (Smm) with echogenic foci, vascularization
and irreqular margins (TIRADS4, score 6) in the mid portion of the left thyroid
lobe. C. In the contralateral right lobe, anterior and cranial, there was a mixed,
predominantly cystic nodule measuring 9 mm with central vascularization.
Unlike the left nodule, this lesion displayed a different imaging pattern and
lacked suspicious malignant features
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4 mm x 3 mm, sa ehogenim fokusima (TIRADS 4) lo-
kalizovanim u centralnim zonama levog reznja Stitaste
Zlezde (Slika 1). Pored toga, kod pacijentkinje je izme-
ren serumski nivo kalcitonina, koji je iznosio 17,7 pg/
mL. Serumski kalcitonin je ponovo meren vise puta
tokom tromesecnog perioda. S obzirom na suspektne
ultrazvucne karakteristike, lokalizaciju nodusa i povi-
Sen serumski nivo kalcitonina, mikronodus je ukazao
na postojanje maligniteta, posebno imajudi u vidu mi-
kromedulrni karcinom.

Pacijentkinja je upuéena u tercijarnu ustanovu radi
dalje dijagnostike Stitaste zlezde. Potom je podvrgnu-
ta tireoidektomiji, a histopatoloska analiza je potvrdila
dijagnozu. Preoperativna biopsija kod pacijentkinje
nije radena. U histopatoloskom izvestaju opisan je mali
beli¢ast nodus u levom reznju, precnika 5 mm (Slika
2). Nije bilo upadljive nekroze i amiloidnog sadrzaja.
Limfovaskularna invazija nije utvrdena, dok su mitoze
bile retke. Stadijum tumorske bolesti bio je T1 (pTNM).
Status limfnih ¢vorova nije histopatoloski procenjivan,
a udaljene metastaze nisu pronadene. Oko tumora je
uoCena hiperplazija C-celija, dok je ostatak tkiva Sti-
taste Zlezde pokazivao stromalne promene.

Imunohistohemijska analiza je pokazala pozitivhu
reakciju na kalcitonin, hromogranin i mCEA. Imuno-
histohemijsko bojenje na markere HBME, CD56, CK19 i
galektin-3 bilo je negativno. S100 je bio prisutan u ret-
kim, pojedinac¢nim celijama. Proliferativni indeks je bio
nizak, priblizno 4%.

Pacijentkinja nije prijavila slicna oboljenja niti genet-
sku predispoziciju u porodi¢noj anamnezi. Nakon opera-
cije, serumski nivo kalcitonina je opao. Genetska analiza
nije otkrila specificne promene povezane sa detektova-
nim MKS-om, $to ukazuje na sporadi¢nu formu bolesti.

Pacijentkinja je upucena na klini¢ko i radiolosko
pracenje, koje ukljucuje redovno merenje nivoa se-
rumskog kalcitonina i detaljne klinicke preglede. Ultra-
zvucni pregledi se obavljaju na svakih Sest meseci.

— CASE REPORT
ultrasound features, the location of the nodule, and
the elevated serum calcitonin level, the micronodule
raised concerns for malignancy, particularly suggest-
ing medullary thyroid microcarcinoma.

The patient was referred to a tertiary institution for
further investigation of her thyroid gland. Subsequent-
ly, she underwent thyroidectomy, and histopatholog-
ical analysis confirmed the diagnosis. The patient did
not undergo a preoperative biopsy. The histopathol-
ogy report described a small white nodule in the left
lobe, with a diameter of 5 mm (Figure 2). There was no
remarkable necrosis, and amyloid was inconspicuous.
Lymphovascular invasion was not observed, and mito-
ses were rare. The tumor stage was T1 (pTNM). Lymph
node status was not evaluated histopathologically,
and no distant metastases were found. C-cell hyperpla-
sia was observed around the tumor, and the rest of the
thyroid tissue showed stromal changes.

Immunohistochemical analysis showed positive re-
actions for calcitonin, chromogranin, and mCEA. Neg-
ative staining was observed with HBME, CD56, CK19,
and galectin-3. 5100 was found in rare, single cells. The
proliferative index was low, approximately 4%.

The patient did not report any similar disease or
genetic inheritance in her family history. After surgery,
serum calcitonin levels decreased. The genetic analysis
performed did not reveal any specific alterations asso-
ciated with the detected MTC, suggesting a sporadic
form of the disease.

The patient was referred for clinical and imaging
follow-up, which includes regular serum calcitonin
measurements and thorough clinical examinations.
Ultrasound examinations are performed every six
months.

Three years after the surgery, the patient is in good
general condition and is under regular monitoring. In
the meantime, the patient has become a mother.

Slika 2. Histopatoloski nalaz. Histopatoloski prikaz mikromedularnog karci-
noma Stitaste Zlezde (A. uvecanje x50) i (B. uvecanje x100). Imunohistohemijska
analiza na kalcitonin pokazuje pozitivnu reakciju u neoplasticnim celijama (C.
uvecanje x400)

B A RN

Figure 2. Histopathology examination. Histopathology pattern of micro-
meddullary thyroid carcinoma (A. x50) and (B. x100). Immunohistochemical
analysis with calcitonin shows positive reaction in neoplastic cells (C. x400)
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Tri godine nakon operacije, pacijentkinja je u do-
brom opstem stanju i njeno stanje se redovno prati. U
meduvremenu, pacijentkinja je postala majka.

DISKUSLJA

Mikro-medularni karcinomi se Cesto slucajno otkrivaju
tokom preventivne tireoidektomije. Zahvaljujuéi napret-
ku ultrazvuéne tehnologije, sada je moguce otkriti ma-
nje noduse pre donosenja odluke o hirurskom tretma-
nu. Rano hirursko uklanjanje tumora znacajno povecava
$anse za izle¢enje kod pacijenata sa mikro-MKS-om [2].

S obzirom na male dimenzije mikro-MKS-a, tokom
klinickog pracenja nisu zabelezeni slucajevi recidiva tu-
mora niti udaljenih metastaza. Preovladujuée misljenje
u literaturi ukazuje na to da je mikro-MKS povezan sa
visim stopama izleCenja i nizim rizikom od metastaza
i smrtnosti u poredenju sa ve¢im tumorima, pri ¢emu
samo retki slu¢ajevi pokazuju klini¢ki agresivno pona-
$anje [9]. I nasi nalazi idu u prilog ovom misljenju.

Posto na prognozu MKS-a znacajno uti¢u volumen
tumora i stepen njegovog Sirenja, radiolozi moraju biti
vesti u prepoznavanju specificnih ultrazvuc¢nih karak-
teristika koje su svojstvene MKS-u. Rana i precizna di-
jagnoza od klju¢nog je znacaja za optimalno hirursko
leCenje i dugoro¢ne ishode kod pacijenata sa ovim
agresivnim tumorom [1,8].

MKS se obi¢no javlja u centralnoj oblasti gornjeg ili
srednjeg dela reznja Stitaste zlezde, gde su koncentri-
sane C (parafolikularne) ¢elije. Radiolozi treba da obra-
te paznju na prisustvo hiperehogenih tackica na ultra-
zvu¢nim snimcima, koje mogu odgovarati depozitima
amiloidnog sadrzaja ili kalcifikacijama. Takvi nalazi tre-
ba da navedu radiologa da sprovede aspiracionu biop-
siju tankom iglom (FNAC) radi daljeg ispitivanja [10].
S obzirom na povezanost MKS-a i multiple endokrine
neoplazije (posebno RET mutacija), radiolozi treba po-
sebno da obrate paznju na eventualno uvecanje para-
tireoidnih Zlezda koje se nalaze iza reznja Stitaste Zlez-
de, medijalno u odnosu na karotidne ovojnice vrata [1].

lako su neki slu¢ajevi MKS-a povezani sa multiplom
endokrinom neoplazijom (MEN) tipa lla ili llb, ve¢ina
ovih tumora nastaje sporadi¢no. Tokom patohistolos-
ke analize uzoraka Stitaste zlezde uzetih zbog sumnje
na benigne bolesti ili ne-medularne karcinome Stita-
ste zlezde, zabelezeno je otkrivanje malih (manjih od
1 cm), okultnih MKS-ova, poznatih kao mikro-MKS,
kako kod pacijenata sa porodi¢cnom istorijom MEN-a ili
MKS-a, tako i kod onih bez takve istorije. Prognosticke
implikacije i optimalno hirursko le¢enje sporadi¢nih
formi mikro-MKS-a i dalje nisu jasno definisani [1,11].

Vecina slu¢ajeva MKS-a ima sporadi¢nu formu i
javljaju se nezavisno od porodi¢ne predispozicije. Me-
dutim, do 25% slu¢ajeva MKS-a povezano je sa jednim

DISCUSSION

Micro-medullary carcinomas are often detected in-
cidentally during prophylactic thyroidectomy proce-
dures. Advancements in ultrasound technology now
enable the detection of smaller nodules before surgi-
cal decisions are made. Early resection offers a signifi-
cant possibility of cure in micro-MTC cases [2].

Considering the small size of micro-MTC, no cases
of tumor recurrence or distant metastases were ob-
served during clinical follow-up. The prevailing notion
in the literature indicates that micro-MTCs are associat-
ed with higher cure rates and a lower risk of metasta-
ses and mortality compared to larger tumors, with only
rare cases exhibiting clinically aggressive behavior [9].
Our findings further support this notion.

Since the prognosis of MTC is strongly influenced
by tumor volume and extent of spread, radiologists
must be proficient in identifying specific imaging fea-
tures characteristic of MTC. Early and accurate diagno-
sis is paramount for optimizing surgical management
and long-term outcomes in patients with this aggres-
sive tumor [1,8].

MTC typically originates in the upper or mid portion
of the central thyroid lobe, where C (parafollicular) cells
are concentrated. Radiologists should be alert to the
presence of hyperechoic punctuations on ultrasound
imaging, which may correspond to amyloid deposits
or calcifications. Such findings should prompt the ra-
diologist to perform a fine needle aspiration cytology
(FNACQ) for further evaluation [10]. Given the associa-
tion between MTC and multiple endocrine neoplasia
(especially RET mutations) radiologists should carefully
evaluate for enlarged parathyroid glands situated pos-
terior to the thyroid lobes, medial to the cervical carot-
id sheaths [1].

While some cases of MTC are associated with mul-
tiple endocrine neoplasia (MEN) types lla or Ilb, the
majority arise sporadically. The discovery of small (less
than 1 cm) occult MTCs, known as micro-MTCs, during
pathological examination of thyroid specimens resect-
ed for benign conditions or non-MTC thyroid cancers,
has been reported in both patients with and without
familial histories of MEN or MTC. The prognostic impli-
cations and optimal surgical management of sporadic
micro-MTC remain unclear [1,11].

The majority of MTC cases are sporadic, occurring
without a familial predisposition. However, up to 25%
of cases are associated with one of three familial syn-
dromes: Multiple Endocrine Neoplasia type 2A (ME-
N2A), Multiple Endocrine Neoplasia type 2B (MEN2B),
and Familial Medullary Thyroid Carcinoma (FMTC).
These familial cases are attributed to germline gain-
of-function autosomal-dominant mutations in the
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od tri nasledna sindroma: multiplom endokrinom neo-
plazijom tipa 2A (MEN2A), multiplom endokrinom ne-
oplazijom tipa 2B (MEN2B) i familijarnim medularnim
karcinomom $titaste Zlezde (FMTC). Ovi nasledni sluca-
jevi se pripisuju germinativnim autozomno-dominan-
tnim mutacijama sa sticanjem funkcije (gain-of-fun-
ction) u protoonkogenu RET [2,5]. Germinativha RET
K666N mutacija koja nastaje na jednom alelu povezuje
se sa rizikom of dobijanja naslednog MKS-a, pri ¢emu
se ekspresivnost menja u zavisnosti od starosti. Medu-
tim, ove varijante pokazuju nizu penetrabilnost za dru-
ge tumore koji su karakteristi¢ni za MEN2 sindrom [12].

Sporadi¢na forma MKS-a se obi¢no javlja kao pal-
pabilan nodus Stitaste Zlezde kod osoba u dobi izmedu
pete i Seste decenije zivota. Nasuprot tome, nasledna
forma se javlja u mladem uzrastu, a klinicka slika varira
u zavisnosti od pridruzenog sindroma. Na primer, ME-
N2A karakterise prisustvo feohromocitoma i hiperpa-
ratireoidizma, dok je MEN2B povezan sa pojavama kao
sto su feohromocitom, mukozni neuromi i Marfanov
sindrom. Vazno je napomenuti da se nasledna forma
MKS-a &esto javlja multifokalno ili bilateralno i da je ¢e-
sto povezana sa hiperplazijom C-celija [2,13,14].

Razlikovanje MKS-a od &e$¢ih maligniteta titaste
Zlezde, kao Sto je papilarni karcinom Stitaste Zlezde
(PTC), samo uz pomo¢ ultrazvu¢ne dijagnostike moze
predstavljatiizazov. Neke studije sugerisSu da kombino-
vanje razli¢itih TIRADS sistema skorovanja poboljsava
dijagnosticku preciznost [15], dok su druge pokazale
efikasnost modela radiomike u razlikovanju ovih en-
titeta [16]. Ultrazvu¢na procena vaskularizacije moze
pomoc¢i pri razlikovanju MKS-a od benignih nodusa
Stitaste Zlezde. MKS se odlikuje prepoznatljivom infil-
trativnom razgranatom vaskularizacijom. Integrisanje
ovih vaskularnih karakteristika u ultrazvuéne siste-
me za procenu rizika moze poboljsati prepoznavanje
MKS-a kod nodusa sa niskom do srednjom suspektno-
$¢u i omoguciti preciznije klinicko vodenje pacijenata
[17]. Savremene metode snimanja MKS-a istakle su
znacaj jedinjenja usmerenog na CCK2 receptor (CCK2
R-Targeting Compound) [18].

Donosenje odluka o lecenju slu¢ajno otkrivenog
sporadi¢nog mikro-MKS-a predstavlja izazov, posebno
kada je rec o hirurskom pristupu i zbrinjavanju meta-
staza koje su otkrivene biohemijskim ili radioloskim pu-
tem. U slu¢ajevima u kojima je MKS dijagnostikovan pre
operacije, rutinski se izvodi totalna tireoidektomija sa
disekcijom limfnih ¢vorova u centralnom delu. Disekcija
bocnih limfnih ¢vorova rezervisana je za slucajeve kod
kojih postoji klinicki znacajna zahvac¢enost nodusa [5].

Prethodna istrazivanja ukazuju na povezanost ma-
nje agresivnog fenotipa sa manjim, slu¢ajno otkrive-
nim tumorima. Vazno je napomenuti da su vaskularna

— CASE REPORT
RET proto-oncogene [2,5]. Monoallelic germline RET
K666N mutations are associated with a risk of develop-
ing familial MTC, exhibiting age-dependent expressiv-
ity. However, these variants show low penetrance for
other tumors typically seen in MEN2 syndromes [12].

Sporadic MTC typically presents with a palpable
thyroid nodule in individuals aged between their 5th
and 6th decades of life. In contrast, familial cases tend
to occur at a younger age, and their presentation varies
depending on the associated syndrome. For instance,
MEN2A is characterized by the presence of pheochro-
mocytoma and hyperparathyroidism, while MEN2B is
associated with features such as pheochromocytoma,
mucosal neuromas, and a marfanoid habitus. Impor-
tantly, familial MTC cases often present multifocally or
bilaterally and are frequently associated with C-cell hy-
perplasia [2,13,14].

Differentiating MTC from more common thyroid
malignancies such as papillary thyroid carcinoma (PTC)
using ultrasound examination alone can be challeng-
ing. Some studies have suggested that combining
various TIRADS scoring systems improves diagnostic
accuracy [15], while others have demonstrated the
effectiveness of radiomics models in distinguishing
between these entities [16]. Evaluation of vascularity
characteristics on ultrasound can assist in differentiat-
ing MTC from benign thyroid nodules. MTC is notably
characterized by a distinctive penetrating branching
vascular pattern. Integrating these vascular features
into ultrasound-based risk stratification systems may
enhance the identification of MTC among nodules
with low to intermediate suspicion, thus facilitating
more precise clinical management [17]. Novel imaging
methods for MTC have highlighted the significance of
CCK 2 R-Targeting Compound [18].

Navigating treatment decisions for incidentally dis-
covered sporadic micro-MTC poses challenges, espe-
cially concerning the surgical approach and manage-
ment of biochemical or radiologically detected meta-
static disease. In cases with a preoperative diagnosis of
MTC, total thyroidectomy with central compartment
lymph node dissection is routinely performed. Lateral
neck dissections are reserved for cases with clinically
relevant nodal involvement [5].

Previous studies have described a correlation be-
tween a less aggressive phenotype and smaller, inci-
dentally found tumors. Notably, only tumors larger
than 0.5 cm exhibited evidence of vascular invasion or
extrathyroidal extension. Desmoplastic reactions were
also observed, with larger tumors more likely to exhib-
it such reactions. However, the relationship between
desmoplasia, tumor size, and the presence of nodal
metastases could not be conclusively established [1,5].
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invazija i ekstratiroidna ekstenzija primeceni samo kod
tumora vecih od 0,5 cm. Uocene su i dezmoplasti¢ne
reakcije, pri ¢emu su ovakve promene bile ¢e3cée kod
vec¢ih tumora. Ipak, nije bilo moguce sa sigurnos¢u
utvrditi odnos izmedu dezmoplazije, veli¢ine tumora
i prisustva limfnih metastaza [1,5]. Procena ekspresije
Ki-67 predstavlja prediktivni histopatoloski parametar
koji se moze koristiti zajedno sa ultrazvuénim karakte-
ristikama za procenu agresivnosti MKS-a [19].

Medularni karcinom stitaste Zlezde (MKS) pred-
stavlja znacajan klinicki izazov jer pokazuje ogranice-
nu osetljivost na hemioterapiju i radioterapiju. Shodno
tome, osnovna strategija leCenja zasniva se prvenstve-
no na hirurSkom odstranjivanju Stitaste Zlezde uz di-
sekciju limfnih ¢vorova. Limfni ¢vorovi su zahvaceni u
znacajnom broju slucajeva, narocito kod pacijenata sa
uznapredovalim tumorima (klasifikovanim kao T3 i T4),
$to ukazuje na agresivnu prirodu ove maligne bolesti.
Stoga je rana preoperativna dijagnostika klju¢na za
planiranje lecenja, koje se obi¢no sprovodi kombinova-
njem preoperativne aspiracione biopsije tankom iglom
i odredivanjem nivoa serumskog kalcitonina [2,20].

Rutinska preventivna skrining dijagnostika MKS-a
u opstoj populaciji prvenstveno se zasniva na odredi-
vanju nivoa serumskog kalcitonina, a ne na preventiv-
noj ultrazvuénoj dijagnostici. Ultrazvuéna dijagnostika
se obi¢no razmatra kod pacijenata kod kojih su stalno
povisene vrednosti kalcitonina. Uprkos niskoj ucesta-
losti mikro-medularnog karcinoma Stitaste zlezde i ¢i-
njenici da ultrazvuk nije standardna metoda skrininga
za ovu bolest, adekvatan i precizan inicijalni radioloski
pregled moze znacajno uticati na klini¢ki tok, posebno
kada se bolest otkrije u ranoj fazi [10,21].

Preporucuje se da se preventivna tireoidektomi-
ja obavi do pete godine zivota ili ranije, narocito kod
pacijenata sa povisenim serumskim kalcitoninom. Me-
dutim, ispoljavanje i progresija bolesti unutar visokori-
zi¢nih grupa mogu znacajno da variraju. Shodno tome,
vreme izvodenja profilakticke tireoidektomije vise se ne
odreduje samo na osnovu genotipa, ve¢ na osnovu in-
dividualizovanih klini¢kih parametara, sa posebnim na-
glaskom na koncentraciju serumskog kalcitonina [11].

ZAKLJUCAK

lako je mikro-medularni karcinom stitaste Zlezde redak
patolodki entitet i ultrazvuk nije standardna skrining
metoda za njegovo otkrivanje, rano dijagnostikovanje
je svakako od sustinskog znacaja zbog potencijalno
agresivnhog ponasanja ovog tumora. Merenje nivoa
serumskog kalcitonina i dalje predstavlja primarni alat
za njegovo rano otkrivanje; medutim, kod pacijenata
sa povisenim ili stalno rastu¢im nivoom kalcitonina,
ciljana i precizna ultrazvuéna dijagnostika moze imati

Assessment of Ki-67 expression represents a predictive
histopathological parameter that can be used along-
side ultrasonographic features to evaluate the aggres-
siveness of MTC [19].

Medullary thyroid carcinoma (MTC) poses a signifi-
cant clinical challenge as it exhibits limited responsive-
ness to chemotherapy and radiation therapy. Conse-
quently, the cornerstone of its management primarily
revolves around surgical excision of the thyroid gland
with lymph node dissection. Lymph node involvement
is prevalent in a considerable proportion of cases, par-
ticularly in patients with advanced tumors (T3-T4 tu-
mors), highlighting the aggressive nature of this malig-
nancy. Therefore, early preoperative diagnosis is crucial
to facilitate appropriate treatment planning, typically
achieved through preoperative fine needle aspiration
analysis in conjunction with serum calcitonin measure-
ments [2,20].

Routine preventive screening for MTC in the gener-
al population is primarily based on the measurement
of serum calcitonin levels, rather than prophylactic ul-
trasound examination. Ultrasound imaging is typically
considered in patients with persistently elevated calci-
tonin levels. Despite the low incidence of micro-med-
ullary thyroid carcinoma and the fact that ultrasound
is not a standard screening method for this disease, an
adequate and precise primary radiological examina-
tion can significantly influence the clinical course, es-
pecially when the disease is detected at an early stage
[10,21].

Prophylactic thyroidectomy is generally recom-
mended by the age of five or earlier, especially in the
presence of elevated serum calcitonin levels. However,
the expression and progression of the disease within
high risk categories can vary significantly. Consequent-
ly, the timing of prophylactic thyroidectomy is no lon-
ger based only on genotype, but rather on individu-
alized clinical parameters, with particular emphasis on
serum calcitonin concentrations [11].

CONCLUSION

Although micro-medullary thyroid carcinoma is a rare
entity and ultrasound is not a standard screening meth-
od for its detection, early diagnosis remains essential
due to the tumor’s potential for aggressive behavior.
Serum calcitonin measurement continues to be the pri-
mary tool for early detection; however, in patients with
elevated or persistently rising calcitonin levels, target-
ed and precise ultrasound imaging can play a critical
role. An accurate initial radiological assessment, partic-
ularly when the disease is detected at an early stage,
can significantly influence the clinical course, improve
prognosis, and contribute to better patient outcomes.
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klju¢nu ulogu. Precizna inicijalna radioloska procena,
narocito kada je bolest otkrivena u ranoj fazi, moze
znacajno uticati na klinicki tok, poboljsati prognozu i
doprineti boljim ishodima lecenja.
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SAZETAK

Uvod: Sklerohoroidalne kalcifikacije predstavljaju retke, benigne o¢ne promene
koje se karakteriSu odlaganjem kalcijuma i fosfata u skleri i susednoj horioidej.
Najcesce se otkrivaju tokom rutinskih oftalmoloskih pregleda, narocito kod stari-
jih osoba, a svojim klinickim izgledom moqu da imitiraju ozbiljnije intraokularne
tumore. Zbog toga je precizna dijagnoza od klju¢ne vaznosti.

Prikaz slucaja: Prikaz slucaja 62-godiSnjeg muskarca upucenog na evaluaciju
subretinalne lezije lokalizovane na periferiji o¢nog dna levog oka, koja je prvobit-
no otkrivena tokom rutinskog oftalmoloSkog pregleda. Pacijent nije imao tegobe
niti promene u vidu. Pregled onog dna otkrio je Zuckastu, plakoidnu promenu
sa nejasnim granicama, lokalizovanu suprapapilarno, izmedu gornjih vaskularnih
arkada. Ultrazvu¢ni pregled (B-sken) potvrdio je prisustvo lezije visoke unutras-
nje reflektivnosti uz prisutnu akusti¢nu senku, $to ukazuje na kalcifikaciju. Fluo-
resceinska angiografija pokazala je hipofluorescentnu promenu bez propustanja
boje ili kasnog nakupljanja iste. Na osnovu klinickog pregleda, ultrazvu¢nog
nalaza i rezultata fluoresceinske angiografije, postavljena je dijagnoza skleroho-
roidalne kalcifikacije.

Zakljucak: Sklerohoroidalne kalcifikacije mogu Klinicki i ultrazvuno imitirati
ozbiljnije intraokularne promene. Dodatna dijagnostika poput ultrazvuka oka i
fluoresceinske angiografije, ima klju¢nu ulogu u razlikovanju ovih benignih lezija.
Kod asimptomatskih pacijenata bez znakova progresije, preporucuje se pracenje
na godisnjem nivou bez potrebe za terapijskom intervencijom.

Kljucne redi: sklerohoroidalna kalcifikacija, osteom sudovnjace, fluoresceinska
angiografija, kalcifikovane intraokularne lezije
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ABSTRACT

Introduction: Sclerochoroidal calcifications are uncommon, benign ocular find-
ings characterized by the deposition of calcium and phosphate within the sclera
and adjacent choroid. These lesions are most frequently discovered incidentally
during routine ophthalmologic evaluation, particularly in elderly individuals, and
may resemble more serious intraocular pathologies.

Case report: We present the case of a 62-year-old male patient referred for
evaluation of a subretinal lesion in the peripheral retina of the left eye, initial-
ly detected during a routine ophthalmologic examination. The patient was as-
ymptomatic, with no visual complaints. Fundus examination revealed a yellow-
ish, placoid lesion with indistinct borders located suprapapillary, between the
superior vascular arcades. B-scan ultrasonography demonstrated high internal
reflectivity with posterior acoustic shadowing. Fluorescein angiography revealed
a hypofluorescent lesion without leakage or staining. The lesion remained sta-
ble over several years, and systemic workup showed no evidence of metabolic
abnormalities. Based on clinical and imaging findings (B-scan ultrasonography
and fluorescein angiography), the diagnosis of sclerochoroidal calcification was
established.

Conclusion: Sclerochoroidal calcifications may clinically and ultrasonographi-
cally mimic more serious intraocular lesions. B-scan ultrasonography and fluo-
rescein angiography, play a key role in distinguishing these benign findings from
other conditions. In asymptomatic patients without signs of progression, annual
follow-up is recommended, with no need for therapeutic intervention.

Keywords: sclerochoroidal calcification, choroidal osteoma, fluorescein
angiography, calcified intraocular lesions
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uvoD

Sklerohoroidalne kalcifikacije su retka, benigna oc¢na
stanja, koje karakterise abnormalno talozenje kalci-
juma i fosfata unutar beonjace i susedne horioideje.
Ove promene se naj¢esce uocavaju kod starijih osoba
i obicno se otkriju slucajno tokom rutinskih oftalmo-
loskih pregleda ili snimanja koje se vrsi zbog drugih
tegoba. Sklerohoroidalna kalcifikacija diferencijal-
no-dijagnosticki moze da podseca na prvom mestu na
osteom sudovnjace, u retkim slu¢ajevima na amelano-
ti¢cni melanom sudovnjace ili inflamatornu patologiju
(fokalne horioretinitise). Stoga je precizna dijagnoza
od sustinskog znacaja kako bi se izbegle nepotrebne
intervencije [1,2].

Etiologija sklerohoroidalnih kalcifikacija moze da
bude idiopatska ili udruzena sa sistemskim poreme-
¢ajima metabolizma kalcijuma i fosfata, kao $to su hi-
perparatireoidizam, hroni¢na bubrezna bolest ili druge
endokrine disfunkcije [3,4]. Klinicki, ove lezije se ma-
nifestuju kao Zuckaste, ploc¢aste promene sa nejasnim
granicama, najcesce lokalizovane izmedu gornjih va-
skularnih arkada. Cesto su obostrane i pokazuju viso-
ku unutrasnju reflektivnost na ultrazvu¢nom B-skenu
zbog prisustva kalcijuma, obi¢no uz prisutno posteri-
orno akusti¢no sencenje [5].

Ovaj prikaz slu¢aja opisuje pacijenta muskog pola
kod koga je prethodno identifikovana stabilna subre-
tinalna lezija na periferiji o¢nog dna levog oka. Klini¢-
kim pregledom koji je obuhvatio oftalmoskopiju, ultra-
zvucnu dijagnostiku (B sken) i fluoresceinsku angiogra-
fiju (FA) uocena je lezija karakteristika sklerohoroidalne
kalcifikacije. S obzirom na mogu¢nost da ovakve lezije
oftalmoskopski mogu da lice pre svega na osteom su-
dovnjace, a daleko redje na amelanoti¢ni melanom su-
dovnjace, ovaj slucaj naglasava znacaj detaljne klinicke
procene u diferencijalnoj dijagnozi kalcifikovanih ho-
roidalnih lezija.

PRIKAZ SLUCAJA

Pacijent muskog pola, star 62 godine, upucen je na Kli-
niku za oc¢ne bolesti Univerzitetskog Klinickog centra
Srbije radi procene tumorske lezije na periferiji levog
oc¢nog dna koja je prvobitno otkrivena u drugoj usta-
novi 2019. godine tokom rutinskog oftalmoloskog
pregleda. Pacijent nije prijavio nikakve vidne smetnje,
uklju¢ujuci promene u ostrini vida, smetnje u vidnom
polju ili pojavu fotopsija.

B-sken ultrazvuk levog oka (OS) pokazao je subre-
tinalnu leziju lokalizovanu u gornjem delu o¢nog dna,
spljostenog izgleda, dimenzija baze 9,96 x 8,07 mm i
prominencije od 1,05-1,54 mm. Lezija je pokazivala
visoku unutradnju reflektivnost i akusti¢nu senku, sto
ukazuje na gustu kalcifikaciju. Na osnovu ehografskih

INTRODUCTION

Sclerochoroidal calcifications are rare, benign ocular
findings characterized by abnormal deposition of cal-
cium and phosphate within the sclera and adjacent
choroid. These lesions are most frequently observed
in elderly individuals and are often identified inciden-
tally during routine ophthalmic examinations or im-
aging performed for unrelated complaints. Although
typically asymptomatic, their appearance may closely
resemble more serious intraocular pathologies, includ-
ing choroidal osteoma, amelanotic choroidal melano-
ma, metastatic tumors, or inflammatory granulomas.
Therefore, accurate diagnosis is essential to prevent
unnecessary interventions [1,2].

The etiology of sclerochoroidal calcifications can
be idiopathic or associated with systemic abnormali-
ties in calcium-phosphate metabolism, such as hyper-
parathyroidism, chronic kidney disease, or other endo-
crine disorders [3,4]. Clinically, these lesions present as
yellowish, placoid areas with indistinct borders, most
often located between the superior vascular arcades.
They are frequently bilateral and demonstrate high
internal reflectivity on B-scan ultrasonography due to
calcium content, typically accompanied by posterior
acoustic shadowing [5].

This case report describes a male patient with a
previously identified, stable subretinal lesion in the
peripheral retina of the left eye. Clinical evaluation, in-
cluding ophthalmoscopy, B-scan ultrasonography, and
fluorescein angiography (FA), revealed a lesion with
features of sclerochoroidal calcification. Considering
that such lesions may ophthalmoscopically resemble,
most commonly, a choroidal osteoma and, much more
rarely, an amelanotic choroidal melanoma, this case
emphasizes the importance of detailed clinical assess-
ment in the differential diagnosis of calcified choroidal
lesions.

CASE REPORT

A 62-year-old male patient was referred to the Clinic
for Eye Diseases, University Clinical Centre of Serbia,
for evaluation of a tumorous lesion on the periphery
of the left ocular fundus, which had been initially de-
tected in another institution in 2019 during a routine
ophthalmological examination. The patient reported
no visual complaints, including changes in visual acui-
ty, visual field disturbances, or photopsias.

B-scan ultrasonography of the left eye (OS) showed
a subretinal lesion localized in the superior fundus,
with a flattened appearance, measuring 9.96 x 8.07
mm in base and 1.05-1.54 mm in thickness. The lesion
demonstrated high internal reflectivity and an acous-
tic shadow, indicating dense calcification. Based on
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karakteristika, lezija je inicijalno smatrana osteomom
sudovnjace.

U oftalmoloskoj anamnezi pacijent se leci od pri-
marnog glaukoma otvorenog ugla zbog ¢ega je na
antiglaukomnoj terapiji u vidu kapi (Xalatan jednom
dnevno). Nije bilo prethodne istorije povreda oka, upa-
la ili hirurskih intervencija. Od sistemskih bolesti, paci-
jent je imao hipertenziju i dijabetes melitus tip 2, koji
su dobro regulisani. Takode je zabelezena pozitivha
porodi¢na anamneza na glaukom.

Na pregledu, najbolja korigovana vidna ostrina
iznosila je 0,8 na oba oka. Prednji segment oba oka bio
je u granicama normale. Intraokularni pritisci bili su
dobro kontrolisani uz postoje¢u antiglaukomsku tera-
piju (15 mmHg na desnom i 13 mmHg na levom oku).
Oftalmoloski pregled levog o¢nog dna otkrio je zu¢-
kastu subretinalnu leziju lokalizovanu suprapapilarno
(Slika 1), izmedu gornje-nazalne i gornje-temporalne
vaskularne arkade. Lezija je imala nejasne granice i bila
je blago izdignuta, bez pigmentacije ili eksudacije na
njenoj povrsini. Okolna retina izgledala je normalno, a
makula i papila vidnog zivca nisu pokazivali patoloske
promene.

its echographic characteristics, the lesion was initially
considered a choroidal osteoma.

The patient’s ophthalmological history included
primary open-angle glaucoma diagnosed five years
earlier, for which he was receiving topical antiglauco-
ma therapy (Xalatan once daily). There was no history
of ocular trauma, inflammation, or surgery. His system-
ic medical history was notable for hypertension and
type 2 diabetes mellitus, both well controlled under
therapy. A positive family history of glaucoma was also
noted.

On examination, best-corrected visual acuity was
0.8 in both eyes. The anterior segments were within
normal limits. Intraocular pressures were well con-
trolled under therapy (15 mmHg in the right eye and
13 mmHg in the left eye). Fundus examination of the
left eye revealed a yellowish subretinal lesion located
suprapapillary (Figure 1), between the superior-nasal
and superior-temporal vascular arcades. The lesion
had indistinct borders and was slightly elevated, with-
out pigmentary changes or exudation on its surface.
The surrounding retina appeared normal, and the mac-
ula and optic disc were unremarkable.

Slika 1. Fotografija o¢nog dna levog oka prikazuje Zuckastu, plocastu subre-
tinalnu leziju sa nejasnim granicama, lokalizovanu suprapapilamo, izmedu
gornje-nazalne i gornje-temporalne vaskularne arkade. Lezija odgovara skle-
rohoroidalnoj kalcifikaciji, deluje izdignuto, bez prisustva subretinalne tecnosti,
krvarenja ili pigmentnih promena. Okolno retinalno tkivo, makula i papila vid-
nog Zivea izgledaju uredno

Figure 1. Fundus photograph of the left eye demonstrating a yellowish, placoid
subretinal lesion with indistinct borders located suprapapillary, between the
superior nasal and superior temporal vascular arcades. The lesion is consistent
with sclerochoroidal calcification and appears elevated, without associated
subretinal fluid, hemorrhage, or pigmentary changes. The surrounding retinal
tissue, macula, and optic disc appear unremarkable
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Slika 2. Fluoresceinska angiografija levog oka prikazuje hipofluorescentnu
subretinalnu leziju lokalizovanu suprapapilarno, izmedu gornjih vaskularnih
arkada. Lezija ne pokazuje prisustvo curenja ili zadrzavanja boje ni u ranim ni u
kasnim fazama, Sto je u skladu sa benignim, avaskularnim procesom kao Sto je
sklerohoroidalna kalcifikacija

Fluoresceinska angiografija (FA) prikazala je uglav-
nom hipofluorescentnu leziju u ranim fazama, bez zna-
¢ajnog curenja ili zadrzavanja boje u kasnijim fazama
(Slika 2). Na povrsini lezije uocene su zuckaste plocaste
promene, bez prisustva subretinalne te¢nosti ili horoi-
dalne neovaskularizacije. Retinalni krvni sudovi i papila
vidnog Zivca bili su uredni.

Na osnovu oftalmoskopskog pregleda i dodatnih
snimanja (ultrazvuk oka (B sken) i fluoresceinska angi-
ografija) utvrdeno je da lezija najvise odgovara sklero-
horoidalnoj kalcifikaciji. Ipak, diferencijalna dijagnoza
obuhvata na prvom mestu osteom sudovnjace, ame-
lanoti¢ni melanom sudovnjace, hemangiom sudovnja-
Ce, metastatske lezije sudovnjace ili inflamatornu pato-
logiju (fokalne horioretinitise).

Pacijentu je preporuceno da nastavi sa redovnim
oftalmoloskim kontrolama na godisnjem nivou radi
pracenja eventualnih promena u velicini lezije ili poja-
ve komplikacija.

DISKUSLJA

Sklerohoroidalne kalcifikacije se cesto otkrivaju kao
slu¢ajni nalaz, ali mogu da predstavljaju dijagnosticki
izazov jer klinicki mogu da lice na druge entitete kao
$to su osteom sudovnjace, amelanoti¢ni melanom su-
dovnjace, metastatske lezije sudovnjace, hemangiomi
sudovnjace ili granulomatozne infiltracije povezane
sa inflamatornim ili hematoloskim oboljenjima [1,2].
Za preciznu dijagnozu neophodna je korelacija oftal-
moskopskog, ultrazvuénog i angiografskog nalaza.

Figure 2. Fluorescein angiography of the left eye showing a hypofluorescent
subretinal lesion located suprapapillary, between the superior vascular arcades.
The lesion demonstrates absence of leakage or staining in both early and late
phases, consistent with a benign, avascular process such as sclerochoroidal
calcification

Fluorescein angiography (FA) showed a predomi-
nantly hypofluorescent lesion in the early phases, with-
out significant leakage or staining in the later phases
(Figure 2). Yellowish placoid changes were observed on
the lesion surface, without subretinal fluid or choroidal
neovascularization. The retinal vessels and optic disc
were normal.

Based on ophthalmoscopy and additional imaging
(B-scan ultrasonography and FA), the lesion was most
consistent with sclerochoroidal calcification. However,
the differential diagnosis included, primarily, choroidal
osteoma, as well as amelanotic choroidal melanoma,
choroidal hemangioma, metastatic lesions, and inflam-
matory pathology (focal chorioretinitis). The patient
was advised to continue annual ophthalmological fol-
low-up to monitor for potential changes in lesion size
or the development of complications.

DISCUSSION

Sclerochoroidal calcifications are often discovered in-
cidentally, but may represent a diagnostic challenge
because their clinical appearance can mimic other
entities such as choroidal osteoma, amelanotic choroi-
dal melanoma, metastatic choroidal lesions, choroidal
hemangiomas, or granulomatous infiltrates associated
with inflammatory or hematologic diseases [1,2]. For
an accurate diagnosis, correlation of ophthalmoscop-
ic, ultrasonographic, and angiographic findings is re-
quired.

In our patient, the lesion was localized in the pe-
ripheral fundus and remained stable over time. On
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Lezija kod naseg pacijenta bila je lokalizovana na
periferiji o¢nog dna i ostala je stabilna tokom vremena.
Na ultrazvuku je prisutna visoka unutrasnju reflektiv-
nost uz prisustvo posteriorne akusti¢ne senke, $to su
karakteristike kalcifikovanih intraokularnih lezija [3].
Fluoresceinska angiografija prikazala je uniformno hi-
pofluorescentan obrazac bez curenja ili zadrzavanja
boje, sto ukazuje na ne-vaskularnu i benignu prirodu
lezije [4]. Odsustvo pratece subretinalne tecnosti ili
promena na pigmentnom epitelu retine dodatno sma-
njuje verovatnocu maligne ili inflamatorne etiologije.

U okviru diferencijalne dijagnoze, osteom sudov-
njace je posebno vazno razmotriti zbog sli¢nih karak-
teristika na snimanjima. Ipak, osteomi sudovnjace se
obic¢no javljaju kod mladih osoba, naj¢esce su lokalizo-
vani u peripapilarnom ili makularnom regionu, i mogu
da budu praéeni oStecenjem vida, narocito kada su
komplikovani horoidalnom neovaskularizacijom ili
dekalcifikacijom tumora [5]. Nasuprot tome, skleroho-
roidalne kalcifikacije se ¢esce javljaju kod starijih paci-
jenata, obi¢no su periferno smestene i retko uticu na
ostrinu vida [6].

Udruzenost sklerohoroidalne kalcifikacije sa si-
stemskim poremecajima metabolizma kao $to su hi-
perparatireoidizam, hroni¢na bubrezna bolest i drugi
poremedaji koji uti¢u na ravnotezu kalcijuma i fosfata,
je moguca pa je neophodno pacijenta ispitati i u prav-
cu tih oboljenja. Detaljna laboratorijska dijagnostika
obuhvata odredivanje ukupnog i jonizovanog kalciju-
ma, fosfata, paratiroidnog hormona (PTH), 25(0H) vita-
mina D, 1,25(0OH), vitamina D, kreatinina, uree, procene
eGFR (izra¢unate na osnovu kreatinina), alkalne fosfa-
taze, kao i osnovnih elektrolita — natrijuma, kalijuma,
hlorida i magnezijuma [7,8]. Kod naseg pacijenta, spro-
vedena laboratorijska ispitivanja nisu ukazala na pore-
mecaj u metabolizmu kalcijuma i fosfata, sto ukazuje
na primarni ili uzrastom uslovljen oblik bolesti.

S obzirom na njihov benigni tok, sklerohoroidalne
kalcifikacije retko zahtevaju terapijsku intervenciju.
Ipak, preporucuje se dugoro¢no pracenje kako bi se
uocile eventualne morfoloske promene. U ovom slu-
Caju, odsustvo progresije i izostanak promena u vidu
potvrdili su dijagnozu sklerohoroidalne kalcifikacije, a
ne osteoma sudovnjace ili nekog drugog od ve¢ pome-
nutih diferencijalno-djagnostickih entiteta.

Sukob interesa: Nije prijavljen.

ultrasonography, it showed high internal reflectivity
with posterior acoustic shadowing, features character-
istic of calcified intraocular lesions [3]. Fluorescein an-
giography demonstrated a uniformly hypofluorescent
pattern without leakage or staining, indicating the
non-vascular and benign nature of the lesion [4]. The
absence of subretinal fluid or retinal pigment epithelial
changes further reduced the likelihood of malignancy
or inflammation.

Within the differential diagnosis, choroidal osteo-
ma is of primary importance due to overlapping im-
aging characteristics. However, choroidal osteomas
typically occur in younger patients, are most often
localized in the peripapillary or macular regions, and
can be associated with visual impairment, particularly
when complicated by choroidal neovascularization or
tumor decalcification [5]. In contrast, sclerochoroidal
calcifications usually appear in older patients, are often
located peripherally, and rarely affect visual acuity [6].

Sclerochoroidal calcifications may be associated
with systemic disorders of calcium-phosphate metab-
olism, including hyperparathyroidism, chronic kidney
disease, and other metabolic disturbances. Therefore,
systemic evaluation is mandatory. A detailed laborato-
ry work-up should include measurement of total and
ionized calcium, phosphates, parathyroid hormone
(PTH), 25(0OH) vitamin D, 1,25(0OH), vitamin D, creati-
nine, urea, estimated GFR (calculated from serum cre-
atinine), alkaline phosphatase, and basic electrolytes
such as sodium, potassium, chloride, and magnesium
[7,8]. In our patient, laboratory testing revealed no ab-
normalities in calcium-phosphate metabolism, sug-
gesting a primary or age-related form of the disease.

Given their benign course, sclerochoroidal calcifi-
cations rarely require therapeutic intervention. Never-
theless, long-term monitoring is recommended to de-
tect potential morphological changes. In this case, the
absence of progression and lack of visual symptoms
confirmed the diagnosis of sclerochoroidal calcifica-
tion rather than choroidal osteoma or any of the other
aforementioned differential diagnoses.
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INSTRUCTIONS FOR AUTHORS

UPUTSTVO AUTORIMA ZA PRIPREMU RADOVA

Srpski medicinski casopis Lekarske komore objavljuje do sada neobjavljene
originalne strune i nau¢ne radove, pregledne ¢lanke, kratka saopstenja, uvod-
nike, pisma uredniku, meta-analize, prikaze sluajeva, aktuelne teme, prikaze
knjiga, radove iz istorije medicine i drugo, iz svih oblasti medicine, farmacije i
stomatologije, cime doprinosi promodiji i razvoju struke i nauke. Casopis se objav-
ljuje u papirnom i elektronskom obliku Cetiri puta godisnje.

Da bi se rad razmatrao za publikovanje neophodno je da bude pripremljen
prema propozicijama ovog Casopisa. U suprotnom Urednik mozZe da ga odbije,
bez daljih objasnjenja. Objavljivanje radova se ne honoraride. Prilikom prihva-
tanja rada za publikovanje svi autori prenose svoja autorska prava na izdavaca
Casopisa.

Radovi se Salju 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-
ma. Uz rad se 3alju i odgovarajuce potvrde (videti na kraju ovog uputstva).

OPSTA UPUTSTVA

Tekst rada treba da bude napisan latinicom u programu za obradu teksta Word,
fontom Times New Roman i veli¢inom slova 12 taaka (12 pt). Sve Cetiri margine
treba podesiti na 25 mm, a veliinu stranice na format A4. Prored treba da bude
1,5, sa levim poravnanjem i uvlacenjem svakog pasusa za 10 mm. Ne treba da
bude podeljenih reci (hifenacije). Ne treba koristiti tabulatore i uzastopne prazne
karaktere (spejsove) radi poravnanja teksta, vec alatke za kontrolu poravnanja
u tulbaru. Za prelazak na novu stranu dokumenta koristi se iskljuivo Page bre-
ak. Posle svakog znaka interpunkcije treba staviti samo jedan prazan karakter
(spejs). Ako se u tekstu koriste specijalni znaci (simboli), koristite font iz paketa
Symbol. Za nazive lekova koristiti iskljucivo genericka imena. Uredaji (aparati) se
oznacavaju fabrickim nazivima, a ime i mesto proizvodaca treba navesti u oblim
zagradama. Ukoliko se u tekstu koriste oznake koje su spoj slova i brojeva potreb-
no je precizno napisati broj koji se javlja u superskriptu ili supskriptu (na pr. 99T,
IL-6, 02, B12, (D8 itd.). Ukoliko se nesto uobicajeno pise kurzivom (jtalic) 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
rad deo magistarske teze, odnosno doktorske disertacije, ili je uraden u okviru
naucnog projekta, to treba posebno naznaciti u Napomeni na kraju teksta.

Za izradu grafickih priloga koristite standardne graficke programe za vin-
dovs (Windows), najbolje iz programskih paketa mikrosoft ofisa (Excel, Word
Graph). 1zbegavajte upotrebu boja, narocito prelaze boja i sencenje.

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-

INSTRUCTIONS FOR AUTHORS

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 objanjenja 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 tanog 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 uvlacenja 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 tiffili jpg (male, mutne i slike lo3eg
kvaliteta nece se prihvatati za Stampanje!). Ukoliko autori nemaju ili nisu u mo-
gucnosti 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 e 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 uveli¢anje okulara i objektiva mikroskopa.
Svaka fotografija treba da ima vidljivu skalu. Potrebno je priloZiti nazive slika i
legendu na srpskom i engleskom jeziku.

GRAFIKONI. 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 | CRTEZL. 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. Koriscene
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
pomoc, pomoc u pisanju rada ili rukovode odeljenjem koje obezbeduje op3tu 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 casopisa. 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 clanaka 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-
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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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