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»Ko ne ¢ini nista za druge, ne Cini nista ni za sebe.”
Johan Volfgang Gete

Uvazene koleginice i kolege,

Pripala mi je ¢ast da vam se obratim u prvom broju Srpskog medicinskog ¢asopisa Lekarske komore
u 2026. godini, ¢asopisa ciji kvalitet kontinuirano raste i koji je u ovoj godini postavio velike izazove
pred buduce autore, recenzente, urednistvo i izdavace. Dosadasnjim zajednic¢kim radom uspeli smo da
utemeljimo prepoznatljivi kvalitet objavljenih radova, uz uverenje da ce ta plodonosna saradnja jacati
sa svakim narednim brojem. Potvrda tom kvalitetu je i stalni rast kategorije ¢asopisa koji je u prethod-
noj godini dostigao rang M52, $to pripada kategoriji nacionalnog ¢asopisa u oblasti medicinskih nau-
ka. Ovaj uspeh dodatno obavezuje sve nas da tezimo jo$ vecoj odgovornosti i posvecenosti na putu
ka kategoriji medunarodnog ¢asopisa. Casopis je od 2025. god indeksiran u DOAJ (Directory of Open
Access Journals) bazi podataka, sto ¢e uciniti da radovi objavljeni u njemu budu vidljivi i dostupni 3iroj
medunarodnoj naucnoj zajednici. Uticajnost naseg ¢asopisa je postala prepoznatljiva medu autorima
van granica nase zemlje i okruzenja, $to nam daje jasne putokaze i usmerenje. Zahvaljujem se svim au-
torima koji su nam ukazali poverenje u ovom broju i svojim istrazivanjima dodatno proSirili raznolikost
tema i oblasti koje pokriva nas ¢asopis.

Rad po pozivu, autora Kristofera A. Rajsa i Roberta M. Jakobsona, prikazuje pristupe u resavanju
problema kolebljivosti prema vakcinaciji. Autori izvode zaklju¢ak da snaznije preporuke zdravstvenih
radnika imaju jaci efekat u povecanju prihvatanja vakcina.

Na poziv urednistva, autorke Zansaja Nurgalijeva i Natalija Gluskova predstavljaju kvalitativno is-
trazivanje na temu KOVID-19 infekcije u trudnodi, sprovedeno u Kazahstanu. Rad jasno naglasava potre-
bu za unapredenjem bezbednosti zdravstvenih usluga za trudnice i porodilje tokom izbijanja epidemija
zaraznih bolesti, oslanjajuci se na poboljsanje kontinuiteta zdravstvene zastite i smanjenje kasnjenja u
eskaliranju zdravstvene zastite Zena tokom trudnoce.

Originalni rad Nikole Gavrilovi¢a daje uvid u ispoljavanje depresivnih smetnji kod porodi¢nih ne-
govatelja pacijenata koji su uklju¢eni u ku¢no lec¢enje. Rezultati studije preseka ukazuju da su depre-
sivni simptomi prisutni kod znacajnog dela porodi¢nih negovatelja, a intenzitet simptoma je povezan
sa vecom narusenos¢u svakodnevnog funkcionisanja.

Dejan Munijiza i saradnici su u svom originalnom radu potvrdili postavljenu hipotezu da sa porastom
dijametra interventrikularnog septuma i/ili zadnjeg zida leve komore raste i mogucnost losijeg ishoda
neuroangioloskih oboljenja.
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EDITORIAL

“Those who do nothing for others do nothing for themselves.”
Johann Wolfgang von Goethe

Dear Colleagues,

Itis an honor to be the one to address you in the first issue of the Serbian Journal of the Medical Cham-
ber for 2026, a journal whose quality is continuously improving and which, in this year, has set signifi-
cant challenges before future authors, reviewers, the Editorial Board, and publishers. Through our joint
efforts to date, we have succeeded in establishing a recognizable standard of quality in the published
papers, with the conviction that this fruitful collaboration will continue to strengthen with each subse-
quent issue. The confirmation of this quality is reflected in the steady rise of the journal ranking, which,
in the previous year, reached category M52, corresponding to the status of a national journal in the field
of medical sciences. This achievement further obliges all of us to strive for even greater responsibility
and dedication on the path toward attaining the status of an international journal. Since 2025, the jour-
nal has been indexed in the DOAJ (Directory of Open Access Journals) database, thereby ensuring that
the papers published in it are visible and accessible to the broader international scientific community.
The impact of our journal has become increasingly recognized among authors beyond the borders of
our country and region, thus providing us with clear direction and guidance towards our future goals.
| would like to express my gratitude to all the authors who have placed their trust in us by submitting
their articles for publication in this issue and who, through their research, have further expanded the
diversity of topics and fields covered by our journal.

An invited paper by Christopher A. Reis and Robert M. Jacobson presents the approaches to address-
ing vaccine hesitancy. The authors conclude that stronger recommendations by healthcare profession-
als have a greater effect on increasing vaccine acceptance.

At the invitation of the editorial board, Zhansaya Nurgaliyeva and Nataliya Glushkova present a
qualitative study on COVID-19 infection in pregnancy, conducted in Kazakhstan. The article clearly em-
phasizes the need to improve the safety of healthcare services for pregnant women and postpartum
mothers during infectious disease outbreaks, relying on the enhancement of continuity of care and the
reduction of delays in the escalation of healthcare for women during pregnancy.

The original article by Nikola Gavrilovi¢ provides insight into the manifestation of depressive symp-
toms among family members providing care to patients receiving home-based treatment. The results of
this cross-sectional study indicate that depressive symptoms are present in a significant proportion of
family caregivers, and that symptom intensity is associated with greater impairment in daily functioning.

SERBIAN JOURNAL OF THE MepicAL CHamser | Volume 7/No. 1 | March 2026 9



U originalnom radu Sonje Smilji¢ i saradnika prikazana je ucestalost metabolickih poremecaja i hip-
ertenzije kod Zena pre menopauze i u menopauzi. Zene u menopauzi su bile zna¢ajno opterecenije
hipertenzijom, gojaznoscu, dislipidemijom i dijabetesom melitusom 2, Sto upucuje na potrebu preven-
tivnih pregleda Zena i ranog prepoznavanja i leCenja kardiometabolickih poremecaja.

Petogodisnje iskustvo postavljanja dijagnoze, toka bolesti, terapijskog odgovora i prezivljavanja
pacijenata sa ne-Hockinovim folikularnim limfomom, predstavila je grupa autora predvodena Danije-
lom Jovanovi¢. U svom originalnom radu oni prikazuju znacajnu korelaciju parametara hemostaze - fi-
brinogena i D-dimera sa tokom bolesti.

Starenje, kao modulator patofiziologije multiple skleroze, predmet je preglednog rada Jasmine
Pureti¢. U radu je istaknut znacaj razumevanja interakcija starenja i patofizioloskih mehanizama mul-
tiple skleroze, $to je klju¢no za razvoj ciljanih terapijskih strategija za sve brojniju populaciju starijih
pacijenata sa multiplom sklerozom.

Stevan Ci¢i¢ i saradnici, kroz prikaz slu¢aja, ukazuju na vaznost pojave radijacijom indukovanog os-
teosarkoma, kao retke, ali ozbiljne kasne komplikacije radioterapije karcinoma dojke, te isticu slozenost
i specificnost hirurskog lecenja i rekonstrukcije, neophodnih za optimalne ishode.

Prikaz sluc¢aja pacijenta sa frakturom penisa udruzenom sa povredom uretre opisali su Nebojsa Pri-
jovic i saradnici. Autori navode da je u pitanju retko urgentno urolosko stanje, te da pravovremeno pre-
poznavanje i hirursko lecenje daje odli¢ne funkcionalne rezultate.

Formiranje arteriovenske fistule u aksilarnom bloku i sedaciji kod deteta sa terminalnom bubreznom
insuficijencijom, prikazali su Lazar Jaksi¢ i saradnici opisom procedure kojom je obezbedena adekvat-
na analgezija uz minimalnu upotrebu opioida prilikom formiranja AV fistule uz izbegavanje oc¢ekivane
otezane intubacije.

Autorke Margita Lucic i Dolika Vasovi¢ su dale pregled literature koji pokazuje da peribulbarna anes-
tezija u kombinaciji sa ciljanom intravenskom analgosedacijom esketaminom predstavlja bezbedan i
efikasan savremeni anestezioloski pristup za izvodenje enukleacije, narocito kod starijih i pacijenata sa
komorbiditetima.

Na kraju obracanja, pozivam vas da podelite svoje istrazivacke ideje sa nama kako bi nas ¢asopis bio
vas$ put do citalacke publike.

S postovanjem,
Prof. dr Aleksandra lli¢
Pomocnik glavnog i odgovornog urednika
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In their original article, Dejan Munjiza et al. confirmed the proposed hypothesis that an increase in
the diameter of the interventricular septum and/or the posterior wall of the left ventricle is associated
with a higher likelihood of poorer outcomes in neuroangiological diseases.

The original article by Sonja Smilji¢ et al. reports on the prevalence of metabolic disorders and hy-
pertension in premenopausal and menopausal women. Women in menopause were found to have a
significantly higher burden of hypertension, obesity, dyslipidemia, and type 2 diabetes mellitus, indi-
cating the need for preventive examinations and the early detection and treatment of cardiometabolic
disorders in women.

A group of authors led by Danijela Jovanovi¢ presented five years of experience in diagnosing, mon-
itoring the disease course, therapeutic response, and survival in patients with non-Hodgkin follicular
lymphoma. In their original article, they demonstrate a significant correlation between hemostatic pa-
rameters - fibrinogen and D-dimer, and disease progression.

A review article by Jasmina Dureti¢ addresses aging as a modulator of the pathophysiology of mul-
tiple sclerosis. The paper highlights the importance of understanding the interaction between aging
and the pathophysiological mechanisms of multiple sclerosis, which is essential for the development
of targeted therapeutic strategies for the growing population of older patients with multiple sclerosis.

In their case report, Stevan Ci¢i¢ et al. emphasize the importance of recognizing radiation-induced
osteosarcoma as a rare but serious late complication of breast cancer radiotherapy, highlighting the
complexity and specificity of surgical treatment and reconstruction necessary for optimal outcomes.

A case report of a patient with penile fracture associated with urethral injury was presented by Ne-
bojsa Prijovi¢ et al. The authors note that this is a rare urological emergency and that timely recognition
and surgical management yield excellent functional outcomes.

The formation of an arteriovenous fistula under axillary block and sedation in a child with end-stage
renal disease was presented by Lazar Jaksi¢ et al., describing a procedure that ensured adequate analge-
sia with minimal opioid use during AV fistula formation, while avoiding anticipated difficult intubation.

Margita Luci¢ and Dolika Vasovi¢ provided a literature review demonstrating that peribulbar anes-
thesia combined with targeted intravenous analgosedation using esketamine represents a safe and
effective contemporary anesthesiological approach for performing enucleation, particularly in elderly
patients and those with comorbidities.

In closing, | invite you to share your research ideas with us, so that our journal may serve as a plat-
form for disseminating your findings to a wide readership.

Sincerely,
Prof. Aleksandra lli¢, MD, PhD
Assistant-Editor-in-Chief
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SAZETAK

Kolebljivost prema vakcinaciji odnosi se na odlaganje prihvatanja ili odbijanje
vakcina uprkos dostupnosti usluga vakcinacije. Kvalitetno sprovedene studije i
klinicka ispitivanja koja se razmatraju u ovom radu podrzavaju metode kako za
prevenciju, tako i za pristup reSavanju problema kolebljivosti prema vakcinaciji.
Klinicari bi trebalo da znaju koje su vakcine predvidene za njihove pacijente i
da svaki kontakt iskoriste za bavljenje ovim pitanjem. IstraZivanja pokazuju da
preporuke zdravstvenih radnika povecavaju obuhvat vakcinacijom. Preporuke
koje pacijenti doZivljavaju kao snaznije imaju jai efekat u povecanju prihvatanja
vakcina. Formulisanje preporuka u vidu podrazumevanih pretpostavki pokazalo
se efikasnijim nego predstavljanje vakcine razgovorno, kao jedne od opcija za
pacijenta. Kada pacijent na snaznu preporuku odgovori kolebanjem, lekar bi
trebalo da pacijenta motivise putem motivacionog razgovora, po mogucstvu
primenom procesa poznatog kao ,Cetiri P“ (engl. four A’s), koji se sastoji iz Cetiri
koraka.

Kljucne reci: vakcinacija, kolebljivost prema vakcinaciji, odbijanje vakcinacije
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ABSTRACT

Vaccine hesitancy refers to the delay in accepting or refusing vaccines despite
the availability of vaccination services. Well-conducted studies and trials
reviewed in this article support methods both to prevent and manage vaccine
hesitancy. Clinicians should know which vaccines their patients are due to
receive and should use every encounter to address this issue. Research shows
clinicians’ recommendations increase vaccine uptake. Recommendations that
patients perceive as stronger have a greater effect in increasing vaccine uptake.
Using presumptive language to phrase the recommendation is more effective
than presenting the vaccine conversationally as an option for the patient.
When the patient counters the strong recommendation with hesitancy, the
clinician should engage the patient with motivational interviewing, perhaps
using a four-step process called the “Four A’s”.
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uvoD

Kolebljivost prema vakcinaciji predstavlja odlaganje pri-
hvatanja ili odbijanje vakcina uprkos dostupnosti usluga
vakcinacije. Re¢ je o slozenom i kontekstualno uslovlje-
nom fenomenu koji varira u zavisnosti od vremena i me-
¢ena: roditelji mogu prihvatiti neke vakcine, ali odlagati ili
odbijati druge. Faktori koji uti¢u na ovu pojavu ukljucuju:
sumnju u neophodnost vakcinacije (engl. complacency),
odnosno malu percipiranu opasnost od bolesti, komfor
(engl. convenience), odnosno pristup imunizaciji, i pove-
renje (engl. confidence), odnosno poverenje u vakcine,
zdravstvene radnike i kreatore politika. Motivi se kre¢u
od zabrinutosti za bezbednost i nepoverenja u instituci-
je, do dezinformacija i li¢cnih uverenja. Ovaj pregledni rad
prikazuje pristup zasnovan na dokazima za prevenciju i
reSavanje pitanja kolebljivosti prema vakcinaciji.

MATERIJALI | METODE

IzvrSili smo fokusirani pregled literature kako bismo
identifikovali aktuelne trendove u kolebljivosti prema
vakcinaciji na globalnom nivou, analizirajudi istrazi-
vacke studije o metodama za unapredenje prihvatanja
vakcina u klinickom okruzenju.

Kolebljivost prema vakcinaciji u 21. veku

Imunizacija je ucinila da bolesti koje se mogu spreciti
vakcinacijom postanu znatno rede. Ovaj uspeh je, pa-
radoksalno, doveo do toga da se potreba za vakcina-
cijom dovede u pitanje. Nadalje, kalendari imunizacije
su slozeni i podlozni promenama, te se razlikuju medu
organizacijama i zdravstvenim ustanovama. Roditelji
Cesto dovode u pitanje potrebu za vakcinama, vreme
njihovog davanja i broj imunizacija koje se preporucu-
ju njihovoj deci. Ova pitanja mogu dovesti do nespo-
razuma, uz upliv nepotpunih i netac¢nih ,¢injenica” iz
neproverenih izvora, koje dodatno doprinose koleblji-
vosti prema vakcinaciji.

Svetska zdravstvena organizacija je 2019. godine
oznacila kolebljivost prema vakcinaciji kao globalni
problem [1]. Ova organizacija je istakla vakcinaciju kao
jedno od najuspesnijih i najisplativijih sredstava jav-
nog zdravlja, koje svake godine spre¢ava milione smrt-
nih ishoda. Kolebljivost prema vakcinaciji prepoznata
je ne samo kao lokalni ili ideoloski problem, ve¢ kao
pojava koja moze da ugrozi decenije napretka u kon-
troli bolesti koje se mogu spreciti vakcinacijom. Kao
klju¢ne razloge koji leze u osnovi kolebljivosti, saveto-
davna grupa organizacije za vakcine navela je sumnju
u neophodnost vakcinacije, otezan pristup imunizaciji
i nedostatak poverenja. Kako je u pojedinim zajednica-
ma doslo do opadanja obuhvata vakcinacijom, pragovi

PREVENTION AND MANAGEMENT OF VACCINE HESITANCY

INTRODUCTION

Vaccine hesitancy is the delay in accepting or refusing
vaccines despite the availability of vaccination servi-
ces. It is a complex and context-specific issue varying
across time and location. Additionally, vaccine hesitan-
cy is not uniform: parents may accept some vaccines
but delay or refuse others. Factors that influence this
phenomenon include complacency (a low perceived
risk of the disease), convenience (access to immuni-
zations), and confidence (trust in vaccines, healthcare
providers, and policymakers). Motivations range from
safety concerns and distrust in institutions to misinfor-
mation and personal beliefs. This review presents an
evidence-based approach for preventing and mana-
ging vaccine hesitancy.

MATERIALS AND METHODS

We conducted a focused literature review to identify
current trends in global vaccine hesitancy, analyzing
research studies on methods to improve vaccine upta-
ke in clinical settings.

Vaccine hesitancy in the 21 century

Immunization has made vaccine-preventable dise-
ases far less common. This success paradoxically eli-
minated their own apparent need. Furthermore, im-
munization schedules are complicated and evolving,
varying between organizations and medical autho-
rities. Parents often question the need for vaccines,
the timing, and the number of immunizations recom-
mended to their children. These questions can lead
to misunderstandings, with incomplete and untrue
“facts” from unverified sources, further increasing the
hesitancy.

The World Health Organization called vaccine hes-
itancy a global problem in 2019 [1]. The organization
highlighted vaccination as one of the most success-
ful and cost-effective public health tools, preventing
millions of deaths each year. Vaccine hesitancy was
identified as not just a local or ideological problem,
but one that could undermine decades of progress in
controlling preventable diseases. Vaccine complacen-
¢y, inconvenience in access, and lack of confidence
were the key reasons underlying hesitancy, as found
by the organization’s vaccine advisory group. Because
vaccination coverage in some communities waned,
herd immunity thresholds were not being met, lead-
ing to outbreaks of vaccine-preventable illnesses such
as measles, which had a 30% rise in cases globally the
previous year.

The World Health Organization’s call predated the
COVID pandemic [1]. Unfortunately, the pandemic
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kolektivnog imuniteta nisu dostizani, $to je dovelo do
pojave epidemija bolesti koje se mogu spreciti vakci-
nacijom, poput morbila, kod kojih je u godini koja je
prethodila objavljivanju ovih nalaza zabelezen porast
broja slu¢ajeva od 30% na globalnom nivou.
Navedeno upozorenje Svetske zdravstvene organi-
zacije prethodilo je pandemiji KOVID-19 oboljenja [1].
NaZzalost, pandemija je dodatno pogorsala probleme
poverenja u vakcine i medicinske organizacije. Dezinfor-
macije tokom perioda pandemije KOVID-19 oboljenja
pojacale su skepticizam prema vakcinama - platforme
drustvenih mreza i tzv. ,eho-komore” umnozavale su
lazne narative, podrivajuéi poverenje u rutinsku imuni-
zaciju. Na globalnom nivou, dobiti od vakcinacije stag-
niraju: jedno istrazivanje objavljeno u ¢asopisu Lancet
ukazalo je na stagnaciju ili Cak nazadovanje po pitanju
rutinske imunizacije, ¢ak i u zemljama sa visokim do-
hodkom, usled kolebljivosti prema vakcinaciji, dezinfor-
macija i poremecaja izazvanih pandemijom KOVID-19
[2]. IstraZzivanja sprovedena medu roditeljima i staratel-
jima pokazala su da se, iako se ukupni nivo kolebljivo-
sti nije dramati¢no promenio, poverenje u informacije
0 vakcinama tokom pandemije dodatno poljuljalo, a
stavovi roditelja polarizovali: jedni su postali skloniji pri-
hvatanju vakcinacije, dok su drugi postali jo$ kolebljivi-
ji [3]. Sami klinicari su prijavili i ,prenosni” efekat pan-
demije: skepticizam prema vakcinama protiv KOVID-19
oboljenja prosirio se i na rutinske vakcine, 5to je ponovo
bilo oblikovano uticajem medija, dezinformacijama i
razli¢itim nivoima poverenja u zdravstvene sisteme [4].

Klinicka strategija za povecanje obuhvata
vakcinacijom

Lekari bi trebalo da koriste svaki klinicki susret da
svojim pacijentima obezbede imunizaciju, a ne samo
preventivne, odnosno rutinske preglede. Zauzete po-
rodice ¢esto mogu da zapostave rutinsku preventivnu
zdravstvenu zastitu i da se jave lekaru isklju¢ivo zbog
akutnih stanja ili kada se pojave neki konkretni zdrav-
stveni problemi kod njih samih ili ¢lanova porodice. |
posete zbog akutnih stanja i kontrole hroni¢nih bolesti
klju€ne su za odrzavanje azurnog vakcinalnog statusa.
Cak i ako data specijalisticka ambulanta ne sprovodi
vakcinaciju, ove posete mogu predstavljati vaznu pri-
liku da se razmotri i razresi eventualna kolebljivost pre-
ma vakcinaciji kod pacijenta.

Da bi se svaki klinicki susret iskoristio za vakci-
naciju, lekar treba da ima pristup vakcinalnoj doku-
mentaciji svakog pacijenta i da je pazljivo pregleda.
Temeljan uvid u vakcinalni status pacijenata pretvara
pasivni sistem u proaktivni. Time se obezbeduje da
svaki kontakt sa pacijentom bude prilika za zastitu od
bolesti koje se mogu spreciti vakcinacijom i smanjuje

aggravated the issues regarding trust in vaccines and
medical organizations. COVID-era misinformation
heightened vaccine skepticism - social media plat-
forms and echo chambers amplified false narratives,
undermining confidence in routine immunizations.
Globally, vaccination gains are stalling: one Lancet
study reported stagnation or reversal of routine immu-
nization, even in high-income countries, because of
hesitancy, misinformation, and COVID-19 disruptions
[2]. Surveys of parents and caregivers found that while
overall hesitancy did not dramatically change, trust in
vaccine information grew more uncertain during the
pandemic, and parental attitudes polarized: some be-
came more accepting, while others became more hesi-
tant [3]. Clinicians themselves reported a“spillover” ef-
fect from the pandemic: COVID-19 vaccine skepticism
extended to routine vaccines, which again was shaped
by media, misinformation, and differing trust in health
systems [4].

A clinical strategy to improve vaccine uptake

Physicians should use every clinical encounter to pro-
vide immunizations to their patients, not just well vi-
sits. Busy families may falter in routine preventive care
and may only present for acute visits or when specific
health concerns arise with themselves or their family
members. Both acute-care and chronic-condition visits
are key to maintaining an up-to-date vaccination sta-
tus. Even if a specialty clinic does not carry vaccines,
these visits can be a key opportunity to address any
hesitancy the patient may have.

To use any and every clinical encounter for vacci-
nation, the clinician will need to access and review the
vaccine records for each patient. Careful review of pa-
tient vaccination records transforms a passive system
into a proactive one. It ensures each patient encounter
is an opportunity to protect against vaccine-prevent-
able diseases and reduces missed opportunities. This
also provides a foundation for effective communica-
tion and trust-building with patients.

Vaccines have very few contraindications [5]. Fur-
thermore, most contraindications are temporary. Par-
ents will often highlight their child’s acute illness as
a barrier to vaccination. Adult patients will question
getting a vaccine on top of their presenting concern.
In reality, illness is only a precaution, not a contra-
indication to vaccination, and this only if the illness
is acute and moderate to severe. More specifically,
acute and not chronic, and moderate or severe and
not mild. Moderate illness means that the symp-
toms interfere with daily activities of living, while the
symptoms of severe illness prevent daily activities of
living.
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broj propustenih prilika. Ovakav pristup istovremeno
predstavlja osnovu za efikasnu komunikaciju i izgradn-
ju poverenja sa pacijentima.

Vakcine imaju vrlo malo kontraindikacija [5]. Sta-
vise, vec¢ina kontraindikacija je privremena. Roditelji
Cesto isticu akutnu bolest svog deteta kao prepreku za
vakcinaciju. Odrasli pacijenti mogu dovoditi u pitanje
primanje vakcine u isto vreme kada imaju zdravstveni
problem zbog kojeg su se javili lekaru. Zapravo, bolest
predstavlja samo meru opreza, a ne kontraindikaciju za
vakcinaciju, i to samo ako je bolest akutna i umerenog
do teskog intenziteta. Preciznije, bolest mora biti akut-
na, a ne hroni¢na, i umerena ili teska, a ne blaga. Umer-
ena bolest znaci da simptomi ometaju obavljanje sva-
kodnevnih zivotnih aktivnosti, dok teska bolest onemo-
gucava obavljanje svakodnevnih zivotnih aktivnosti.

Preporuke lekara imaju svoju tezinu [6-10], a jace
preporuke su efikasnije [11]. Istrazivanja su pokazala
da formulacije u obliku podrazumevanih pretpostavki
(engl. presumptive language) 3alju signal snazne pre-
poruke klini¢ara [12]. Ovo potkrepljuju i opservacione
studije [12-16] i klini¢ka ispitivanja [17-21]. Konver-
zacijski, neutralni jezik, poput:,Sta mislite o vakcinaciji
danas?” ili,Da li zelite da vaSe dete primi vakcinu dan-
as?” se ne preporucuje. Umesto toga, preporucuje se
formulisanje podrazumevanih pretpostavki, kao na
primer:,Danas su vam po redu vakcine. ili ,Preporucu-
jem da vase dete danas primi predvidene vakcine.”

Navedene studije i randomizovana kontrolisa-
na ispitivanja su pokazala dramati¢no poboljSanje u
obuhvatu vakcinacijom kada se koristi ovakav nacin
izrazavanja. Zasto to funkcioni$e? Davanje snazne
preporuke signalizira pacijentu $ta treba da ucini i da
alternative nisu razborite opcije. Snazna preporuka ko-
risti Cinjenicu da je pacijent potrazio susret sa lekarom.
Pacijent veruje proceni i preporukama lekara u vezi sa
njegovom akutnom boles¢u ili hroni¢nim zdravstven-
im problemom. Lekar bi trebalo da iskoristi ovo pov-
erenje kao osnovu za razgovor o vakcinaciji.

Ako se roditelj koleba uprkos snaznoj preporuci
lekara, lekar ne bi trebalo da ulazi u raspravu, grdi ili
pokusava da ,obrazuje” roditelja. Studije su pokazale
da ovakvi pristupi obi¢no ne uspevaju [22-24], pa Cak
mogu imati suprotan efekat [25-28]. Takode, ove studi-
je su pokazale da edukativne intervencije, same za sebe
- bilo da su to objave javnih servisa, bilbordi, informaci-
je u ¢ekaonicama, distribuirane brosure ili ponudeni
linkovi ka informativnim veb-stranicama - ne poboljsa-
vaju obuhvat vakcinacijom [22-24]. Nekoliko klini¢kih
studija je pokazalo da napori ka edukaciji ponekad
mogu imati kontraefekat i povecati resenost primaoca
da se NE vakciniSe [25-28]. Preporucuje se umesto toga
primena motivacionog razgovora zasnovanog na doka-

PREVENTION AND MANAGEMENT OF VACCINE HESITANCY

Clinicians’ recommendations matter [6-10], and
stronger recommendations are more effective [11].
Studies have found that presumptive language signals
a clinician’s strong recommendation [12]. Observa-
tional studies [12-16] and interventional trials [17-21]
support this. Conversational, neutral language, such
as: “What are your thoughts about vaccination today?”
or “Would you like your child to get vaccines today?”
is not recommended. Using presumptive language is
recommended instead, such as: “You are due for vac-
cines today.” or “l recommend your child get the vac-
cines due today.”

The above-mentioned studies and randomized
controlled trials demonstrated a dramatic improve-
ment in vaccine uptake when this type of language is
used. Why does it work? Voicing a strong recommen-
dation signals to the patient what should be done and
that the alternatives are not prudent options. A strong
recommendation utilizes the reason why the patient
has sought out an encounter with a physician. The pa-
tient is trusting the physician’s assessment and recom-
mendations regarding their acute illness or manage-
ment of a chronic issue. The physician should build on
this trust.

If the parent hesitates despite the physician’s
strong recommendation, the doctor should not argue,
scold, or attempt to educate. Studies have shown that
these approaches usually fail [22-24] and even back-
fire [25-28]. These studies have also shown that edu-
cational interventions alone — whether they be pub-
lic service announcements, billboards, waiting room
communications, distributed pamphlets, or proffered
links to informational web pages - fail to improve vac-
cine uptake [22-24]. Several interventional trials have
shown that educational efforts can even backfire and
increase the recipients’ resolve NOT to vaccinate [25-
28]. The recommendation is to use evidence-based
motivational interviewing instead. Randomized trials
have shown that this approach in clinical encounters
works in improving vaccine uptake [18,29-32]. The
same trials indicate that this effort takes even less time
than trying to educate the family or using other tac-
tics. Studies support the finding that this interviewing
technique can give patients and caregivers more confi-
dence in vaccines overall. Participants in these studies
have notably highlighted that motivational interview-
ing improved their understanding of the need for vac-
cination and even alleviated doubts and concerns.

Motivational interviewing requires the creation of
a safe space where everyone feels comfortable being
honest. The physician should be empathetic towards
the parent or caregiver, avoid conflict, and be an active
listener. They should start by asking the parent to name
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,,Cetiri P“ u pristupu reSavanju problema kolebljivosti prema vakcinaciji
putem motivacionog razgovora

PITANJE
“Sta vas najvise brine u pogledu ove vakcine?”

PRIHVATANJE
“Jasno je da ste zaista promislilio ovome. Razumem zasto vas to toliko zabrinjava.“

POTVRDA
“l ja sam se oko toga pitao kada je objavljena preporuka, pa sam to dalje
samostalno istrazio.”

PRUZANJE ODGOVORA

“Zelite li da éujete $ta sam ja saznao o tome?” ili “Zelite Ii da dalje ispitam to
$to vas brine i da vas kontaktiram sa novim informacijama?”

Preuzeto od: Voices for Vaccines. Becoming Trusted Messengers. AZzurirano: 2025.
Pristupljeno: 15. 9. 2025. Dostupno: https://www.voicesforvaccines.org/course/becoming-
trusted-messengers/.

Slika 1. ,Cetiri P u pristupu reSavanju problema kolebljivosti prema vakcinaciji
putem motivacionog razgovora

zima. Randomizovana klinicka istraZivanja su pokazala
da ovaj pristup u klini¢kim susretima poboljsava obuh-
vat vakcinacijom [18,29-32]. Iste studije ukazuju da ova
metoda zahteva ¢ak manje vremena od pokusaja da se
porodica edukuje ili drugih taktika. Studije podrzava-
ju nalaz da ova tehnika razgovora povecava poverenje
pacijenata i staratelja u vakcine uopste. Ucesnici ovih
studija posebno su istakli da im je motivacioni razgov-
or unapredio razumevanje potrebe za vakcinacijom, pa
¢ak i ublazio sumnje i razloge za brigu.

Motivacioni razgovor zahteva stvaranje bezbed-
nog prostora gde svi imaju slobodu da budu iskreni.
Lekar treba da bude empatican prema roditelju ili sta-
ratelju, da izbegava sukobe i da bude aktivan slusalac.
Trebalo bi da pocne tako $to ¢e zamoliti roditelja da
navede najvecu brigu ili strah koji ima u vezi sa pre-
poruc¢enom vakcinom. Brige ili strahovi roditelja treba
da budu uzeti u obzir kao stvarni, a ne da roditelji zbog
njih budu kritikovani. Dalje se preporucuje postavl-
janje otvorenih pitanja, traZzenje dozvole pre davanja
informacija i strpljenje. Lekar takode treba da naglasi
da je svestan da roditelj ve¢ ima odredeno znanje i da
donosi dobre odluke po pitanju dobrobiti svog deteta.

Koristan nacin za re3avanje problema kolebljivosti
prema vakcinaciji putem motivacionog razgovora u
klinickom okruzenju jeste takozvani pristup ,Cetiri P*
(engl. four A%)" [33]. Kao $to je prikazano na Slici 1, ova
tehnika se odnosi na Cetiri zadatka koja treba obaviti
odredenim redosledom.

Prvim ,P“ klinic¢ar pita. Na ovaj nacin, lekar pod-
stice roditelja/pacijenta da bude precizan kada je u pi-
tanju ono $to ga brine u vezi sa vakcinom i da navede
oko ¢ega se najvise koleba.

npr. “Sta vas najvise brine u pogledu ove vakcine?”

1 prim. prev.
engl. The four A's: ask, acknowledge, affirm, answer
sr.,Cetiri P*: pitati, prihvatiti, potvrditi, pruziti odgovor

The “Four A’s” of addressing Vaccine hesitancy through motivational
interviewing

ASK
“Whatis your main concern with this vaccine?”

ACKNOWLEDGE

“It's clear you've really thought about this. | can imagine why this would be
so concerning to you.”

AFFIRM
“I had that concern myself when the recommendation came out, and so | did
my own investigation.”

ANSWER

“May | tell you what | learned?” or “May I investigate your concern and
contact you with what | find?”

From Voices for Vaccines. Becoming Trusted Messengers. Updated: 2025.

Accessed: September 15, 2025. Available from:
https://www.voicesforvaccines.org/course/becoming-trusted-messengers/.

Figure 1. The “Four As” of addressing vaccine hesitancy through motivational
interviewing

the single greatest concern or fear they have regard-
ing the recommended vaccine. The parents’ concerns
or fears should be validated, rather than berated. It is
further recommended to ask open-ended questions,
to ask permission before giving information, and to be
patient. The physician should also reinforce that they
are aware that the parent already has certain knowl-
edge and makes good decisions for the well-being of
their child.

A helpful way to address vaccine hesitancy through
motivational interviewing in the clinical setting is the
“Four A's”approach [33]. As shown in Figure 1, the “Four
A's” mnemonic refers to four tasks that should be ac-
complished in a specific order.

With the first A, the clinician asks. In this way, the
clinician encourages the parent/patient to be specific
about their concerns regarding the vaccine and name
what they are most hesitant about.

e.g., “What is your main concern regarding the vac-
cine?”

With the second A, the clinician acknowledges.
The clinician recognizes that the patient/parent is con-
cerned and ultimately is the decision-maker for their
own, i.e,, their child’s healthcare, including whether to
vaccinate.

e.g. “In the end, it is your decision. You need to want
to do this. | am not going to make you do this.”

The clinician should acknowledge that the patient
wants to do the right thing.

e.g., “It’s clear you've really thought about this. | can
imagine why this would be so concerning to you.”

With the third A, the clinician affirms. The clini-
cian affirms that it is okay to have questions.

e.g., “That’s a great question. | heard that as well, so |
investigated that.”
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Drugim ,,P*, klinicar prihvata. Lekar prihvata da je
pacijent/roditeljzabrinut i da je na kraju krajeva on donos-
ilac odluka o sopstvenoj, tj. zdravstvenoj zastiti svog dete-
ta, ukljucujudii odluku o tome da li ¢e se vakcinisati.

npr., ,Na kraju krajeva, to je vasa odluka. Potrebno je
da sami zelite da ovo uradite. Necu vas terati da to ura-
dite!

Lekar treba da potvrdi da razume da pacijent zeli
da uradi pravu stvar.

npr.,”Jasno je da ste zaista promislili o ovome. Ra-
zumem zasto vas to toliko zabrinjava.”

Treéim ,P” klinicar potvrduje. Lekar potvrduje da
je uredu da pacijent ima pitanja.

npr., “To je odli¢no pitanje. | ja sam to ¢uo, pa sam is-
traZio tu stvar”

Najzad, cetvrtim ,P“, klini¢ar pruza odgovore,
ali samo nakon Sto dobije dozvolu da odgovori.
Lekar treba da pita da li pacijent Zeli da mu on saopsti
$ta su saznali o datoj temi.

npr., “Zelite li da ujete $ta sam ja saznao o tome?”

Druga opcija, kada je klinicar trenutno bez odgov-
ora po pitanju nekog novog uzroka za brigu, treba to i
da otvoreno kaze, te da ponudi da se na tu temu pod-
robnije informise.

npr., “Zelite li da dalje ispitam to $to vas brine i da vas
kontaktiram sa novim informacijama?”

Primenom ovih strategija, lekar se fokusira na svoj
odnos sa pacijentom. Izbegava se debata ili konfront-
acija, a pacijentu se ukazuje postovanje. Da, moze se
desiti da pacijent zaustavi lekara ve¢ na prvom ,P“ Ako
se to dogodi, tj. ako pacijent odbije razgovor na tu
temu, lekar bi to trebalo da to poSstuje i da stane. Bice
buducih susreta, a poverenje i vera pacijenta u lekara
vazniji su od ispunjavanja preostalih ,P* koraka u okvi-
ru jedne posete. Bitno je samo da lekar ulozi trud. Paci-
jent e to osetiti i poStovati lekara zbog toga.

ZAKLJUCAK

lako smo postigli veliki napredak u razvoju vakcina i uspeli
da kontroliSemo mnoge bolesti koje se mogu sprediti vak-
cinacijom, kolebljivost prema vakcinaciji i dalje predstav-
lja znacajnu pretnju — pretnju koja se dodatno pogorsala
nac¢inom na koji se pristupilo pandemiji KOVID-19 obo-
lienja. Pandemija je poremetila rutinske tokove vakcina-
cije, pojacala nepoverenje i polarizovala stavove roditelja
prema imunizaciji. Teret i odgovornost je na lekarima da i
dalje stite pacijente od bolesti koje se mogu spreciti vakci-
nacijom. Dobro utemeljene strategije podrzavaju davanje
snaznih preporuka uz koris¢enje formulacija u vidu po-
drazumevanih pretpostavki kako bi se poboljsao obuhvat
vakcinacijom. Dok dokazi jasno pokazuju da aktivnosti
edukacije same po sebi ne uspevaju da rese problem ko-

PREVENTION AND MANAGEMENT OF VACCINE HESITANCY

Finally, with the fourth A, the clinician answers,
but only after obtaining permission to answer. The
clinician should ask whether they might share what
they have learned.

e.g., “May I tell you what I learned?”

Alternatively, when the clinician is momentarily
stumped with a novel concern, they should acknowl-
edge this and offer to investigate it further.

e.g., “May I investigate your concern and contact you
with what | find?”

In using these strategies, the clinician focuses on
their relationship with the patient. A debate or con-
frontation is avoided, and respect for the patient is
shown. Yes, the individual may stop the clinician at the
first A. If this happens, i.e., if after permission is asked
the patient declines, the clinician should respect this
and stop. There will be future encounters, and the pa-
tient’s trust and confidence in the doctor should mat-
ter more than completing the remaining A’s at a par-
ticular visit. It is just important that the clinician makes
the effort. The patient will sense this and respect the
clinician for that.

CONCLUSION

While we have made great progress with the develop-
ment of vaccines and succeeded in controlling many
vaccine-preventable diseases, vaccine hesitancy re-
mains a significant threat — one that has been exa-
cerbated through the management of the COVID-19
pandemic. The pandemic disrupted routine vaccina-
tion pathways, amplified distrust, and polarized pa-
rental attitudes about immunization. It is the burden
and responsibility of clinicians to continue protecting
patients from vaccine-preventable diseases. Well-evi-
denced strategies support making strong recommen-
dations with presumptive language to improve vac-
cine uptake. While evidence clearly shows that edu-
cational efforts fail to resolve vaccine hesitancy, data
clearly demonstrate that motivational interviewing
directed toward vaccine hesitancy improves vaccine
uptake.

The “Four A's” approach to motivational interview-
ing provides a helpful framework to guide clinicians
during a patient encounter efficiently and effective-
ly. Clinicians are critical in preventing and managing
vaccine hesitancy because of their relationship with
the patient. Through thoughtful, empathetic, and ev-
idence-based communication, we can rebuild trust in
vaccines and continue reducing the global burden of
preventable illnesses.
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lebljivosti prema vakcinaciji, podaci takode jasno ukazuju
da motivacioni razgovori usmereni na kolebljivost prema
vakcinaciji poboljsavaju obuhvat vakcinacijom.

Pristup ,Cetiri P* motivacionom razgovoru pruza
koristan okvir koji usmerava klini¢are tokom susreta sa
pacijentom na efikasan i delotvoran nacin. Klini¢ari ima-
juklju¢nu ulogu u prevencijii pristupu reSavanja proble-
ma kolebljivosti prema vakcinaciji zbog njihovog odno-
sa sa pacijentom. Kroz promisljenu i empati¢nu komu-
nikaciju utemeljenu na dokazima moZemo ponovo
izgraditi poverenje u vakcine i nastaviti sa smanjenjem
globalnog opterecenja bolestima koje se mogu spreciti.
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SAZETAK

Uvod: Medunarodne studije sprovedene tokom KOVID-19 pandemije pokazale su
da su trudnice Cesto nailazile na znacajne prepreke u ostvarivanju blagovremene
i adekvatne zdravstvene zastite. Medutim, veliki deo postojecih dokaza potice
iz kvantitativnog nadzora ili iz okruzenja sa dobro uspostavljenom digitalnom
infrastrukturomistandardizovanimklinickim protokolima, Sto mozda ne odrazava
realnost mnogih zdravstvenih sistema u zemljama sa srednjim dohotkom. Cilj
ove studije je da se kvalitativno istraze iskustva trudnica i zdravstvenih radnika
u vezi sa putevima zdravstvene zastite kod KOVID-19 oboljenja, ukljucujuci
prepoznavanje simptoma, ambulantno leCenje i hospitalizaciju, u gradu Almatiju,
u Kazahstanu.

Metode: U ovojstudijije primenjenkvalitativni, deskriptivni, fenomenoloski dizajn
kako bi se istrazila iskustva trudnica obolelih od KOVID-19 oboljenja i zdravstvenih
radnika u domenu organizacije zdravstvene zastite tokom pandemije. U studiju
je ukljuéeno 24 ucesnika iz lokalnih domova zdravlja i bolnickih ustanova u gradu
Almatiju, u Kazahstanu. Petnaest zdravstvenih radnika i devet trudnica, odnosno
porodilja dobrovoljno i anonimno je dalo informisani pristanak za detaljne
polustrukturisane intervjue, bilo uZivo ili putem konferencijskog video poziva sa
bezbednom vezom, u periodu od maja do avgusta 2023. godine.

Rezultati: Zdravstveni radnici su izvestili da je KOVID-19 pandemija znacajno
izmenila zdravstvenu zastitu trudnica i porodilja zbog povecanog obima posla,
straha od infekcije i prelaska na daljinsku zdravstvenu zastitu. Neizvesnost u vezi
sa klinickim smernicama specifitnim za trudnocu i standardnim operativnim
procedurama (SOP) doprinela je tome da se zdravstveni radnici oslanjanju na opste
protokole i neformalne prakse, dok je odloZena hospitalizacija bila povezana sa
poricanjem simptoma, strahom od prijema u bolnicu, samolecenjem i sistemskim
ogranicenjima. Trudnice i porodilje su esto pogre$no tumacile KOVID-19 simptome
kao simptome povezane sa trudnocom ili kao znake blagog oblika bolesti, $to je
dovelo do samolecenja i odlaganja trazenja pomoci. Lekarsko pracenje je u velikoj
meri bilo nestrukturirano i zasnovano na komunikaciji putem telefona ili poruka.
Iskustvo u ostvarenoj zdravstvenoj zastiti je variralo, od blagovremene klinicke
podr3ke do nedoslednog nadzora i davanja prednosti kuénom lecenju.
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ABSTRACT

Introduction: International studies conducted during the COVID-19 pandemic
have shown that pregnant women often experienced significant barriers to time-
ly and appropriate care. However, much of the existing evidence is derived from
quantitative surveillance or from settings with well-established digital infra-
structure and standardized clinical pathways, which may not reflect the realities
of many middle-income health systems. This study aims to qualitatively explore
the experiences of pregnant women and healthcare professionals regarding
COVID-19 care pathways, including symptom recognition, outpatient manage-
ment, and hospitalization, in Almaty, Kazakhstan.

Methods: The present study applied a qualitative, descriptive, phenomenologi-
cal design to explore how pregnant COVID-19 patients and healthcare profession-
als experienced the organization of care during the pandemic. The study included
24 participants from local primary health care and hospital settings in Almaty,
Kazakhstan. Fifteen healthcare professionals and nine pregnant or postpartum
women voluntarily and anonymously provided informed consent to in-depth
semi-structured interviews, either face-to-face or via secure video conferencing,
between May and August 2023.

Results: Healthcare professionals reported that COVID-19 substantially al-
tered maternal health care due to increased workload, fear of infection, and
a shift toward remote care. Uncertainty regarding pregnancy-specific clinical
guidelines and standard operating procedures (SOPs) contributed to reliance
on general protocols and informal practices, while delayed hospitalization
was linked to symptom denial, fear of admission, self-treatment, and system
constraints. Pregnant and postpartum women commonly misinterpreted
COVID-19 symptoms as pregnancy-related or mild illness, leading to self-med-
ication and delayed help-seeking. Follow-up was largely unstructured and
based on communication via phone or messages. The experience of care var-
ied, ranging from timely clinical support to inconsistent monitoring and pref-
erence for home-based management.

Conclusion: The study offers detailed insights into a fragile and fragmented
COVID-19 care pathway for pregnant women in primary and hospital care set-
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Zakljucak: Studija pruza detaljan uvid u krhki i fragmentirani put zdravstvene
zastite trudnica obolelih od KOVID-19 u sklopu primarne i bolnicke zdravstvene
zastite u Almatiju. Nekoliko prioriteta za jacanje organizacije zdravstvene zastite
za trudnice obolele od KOVID-19 i za buduce javnozdravstvene vanredne situacije

tings in Almaty. Several priorities for strengthening care organization for preg-
nant women with COVID-19 and for future public health emergencies include
improving continuity of care, reducing delays in escalation, and enhancing the
safety of maternal health services during infectious disease outbreaks.

ukljucuju poboljsanje kontinuiteta zdravstvene zastite, smanjenje kasnjenja u
eskaliranju zdravstvene zastite i unapredenje bezbednosti zdravstvenih usluga

22 trudnice | porodilie tokom izbijanja zarazni bolesti, Keywords: pregnancy, COVID-19, qualitative study, maternal health care,

organization
Kljucne reci: trudnoca, KOVID-19, kvalitativna studija, zdravstvena zastita

trudnica i porodilja, organizacija

AHHOTAIUA

Kipicne: COVID-19 maHeMusChI Ke3eHIHE )KY PTi3iiATeH XaIbIKapalbIK 3epTTEYIep )KYKT1 oleIepaiH MeIUIINHAIBIK KOMEKKE
YaKTBLTBI J)KOHE THICTI TYp/e KOJ KEeTKi3yiHAe eneyi Keaepriiaep OoIFaHbIH KOpCceTTi. Aaiiia Konma Oap gonenaepaiy 6aceiM
0eJ1iri caHIbIKk MOHUTOPUHITIK JIEpeKTepre Hemece UMPIIbIK HHPPAKYPHIITBIMbI JAMbIFAH KOHE KIMHUKAIBIK MAPIIPY TTAPhI
CTaHJAPTTAJFaH eNIepre HEeri3aeNreH, Oy TaObIChl OpTa JCHIeiIeri KONTereH eniepaiH HaAKThl JKaFIalblH TOIBIK KOPCETe
oepmeiiai. Ocel 3epTTEeyAiH MaKcaThl — AJTMATHI KaJacklHIa KYKTI ofeliep MeH MeTUIINHATBIK Kbi3MeTKepaepain COVID-19
KE31HJIeTT MEIUIMHANBIK KOMEKTI YHBIMIACTHIPY, COHBIH 1IIiHJAE CHMIITOMAAP/bl TaHy, aMOyIaTOPUSIIBIK OaKbliay JKOHE
FOCHUTAIN3ANUSLIIAY MAPIIPYTTAPhI )KOHIHJIETT TOKIPUOECIH cananbIK TYPFBIIAH 3€PTTEY.

Iuicrepi: 3eprrey COVID-19 )XyKTBIpFaH KYKTI oHelep MEH MEIWIMHAIBIK KbI3METKEPICPIiH MaHIAeMHUs Ke3eHIHJeT1
MEAUIMHAIBIK KOMEKT1 YHBIMAACTRIPY TOXKIPUOECIH 3epTTeyre OarbITTalFaH CamajblK CHIIATTaMaIbIK (PEeHOMEHOIOTHUSIIBIK
nu3aifHaa Kyprizinmgi. 3eprreyre AnMarhl KaJachlHAAFBl OacTamKbl MEIUIINHAIBIK-CAHUTAPHUSAIBIK KOMEK YHBIMIAphl MEH
CTAI[MOHAPIBIK ACHIeHACH OapibIFel 24 KaTHICYUIBl TapPTHUIABI, OHBIH iMiHAE 15 MEAWIIMHANBIK KBI3METKEp KoHE 9 KYKTi
HeMmece OocaHFaHHAH KeHiHT1 Ke3eHaeri oifenaep 60161, BapbIk KaTeICyIIbLIap 3epTTEyTe epiKTi TYp/e )KoHE aHOHUMII TYp/ie
KaTbICyFa Kemicim Oepim, 2023 >KBIITFBI MAaMBIP—TaMBbI3 aiiIaphl apaJIbIFBIHA OeTre-0eT HeMece Kayirnci3 OelinekoHdepeH s
apKBLIBI JKapThUIAl KYPBUIBIMIaHFaH TEPEHICTINITeH cyx0aTTapaaH oTTi.

Hoaruxenepi: Meqununaisik Kei3merkepiaep COVID-19 nanaemuscel aHa MeH Oajia CHCAYJIbIFbIHA KOPCETIICTIH KOMEKTI
afiTapibIKTail ©3repTTi JeN CUIaTTajbl, OHBIH IIIIHJE JKYMBIC )KYKTEMECIHIH apTybl, )KYKThIPY KayIlli )KOHE KallbIKTaH
MeJIMIMHAJIBIK KOMEK KopceTyre Kelry 0aikanabl. JKyKTinikke OeliMIeNreH KIMHUKAJIBIK HYCKAyJIbIKTap MEH CTaHIapTThl
OlepalUsIIBIK paciMIepaiH ke TKiTiKci3air xannsl COVID-19 xaTTamanapsl MeH OelipecMu Toxipudesnepre cyiieHyre oken/i,
aJl TOCIMTAIU3AUSHBIH KeIIIKTIPlIyl CHMITOMAPIIbI elieMey, aypyXaHara )KaTyllaH KOpKY, 031H-031 eMey KoHe KYHeliK
LIeKTeyJiepMeH OaianbicThl 601kl JKyKTi )koHe OocanraHHaH keiinri aiiennep COVID-19 cuMmnToMaapbiH )KYKTIJTIKKE TOH
e3repicTep HEMeCe )KEHIJ PECIIUPATOPIIBIK ay Py PETiH/AC KaObLIAAI, MEAUIIMHAIBIK KOMEKKE KEIIl )KYTIHY )KOHE 031H-031 eMey
Karaanaapsl kui Tipkesi. bakpuiay keOiHe KypblUIbIMIaHOaFaH Typ/e Tele(OoH apKbLIbl HEMece MeCCEHIKEPIIep KOMEriMeH
JKY3€ere achlpbLIIbl. MeIUIIMHAIBIK KOMEKT] KaObL1aay TOxIpuOeci opTypiai 00abl: Keiidip olenaep yaKThLIbI KOJIayFa He
Oouica, backasiapbl TYPaKChI3 OaKblIay bl 0acTaH KeLIipil, Yii )KarnaiiblHa KaJy/ bl )KOH KOp/Ii.

KopoITeiaabr: 3eprTey Anmarbl KaiacbiHaa KYkTi oienaepre COVID-19 ke3iHle KOPCETINreH MEIUIUHAIBIK KOMEKTIH
OacTamnKbl )KoHE CTAIIMOHAPIIBIK JeHreiiepae GparMeHTTENINeH 9pi 0cal MapIIpy TTApbIH )KaH-KaKThl CUIIATTal1bl. AJIBIHFAH
HOTHOKEJIEp OoJaliak KoFaMIbIK JICHCAYJIBIK CaKTay TOTEHIIE )KaFIaiinapblHia )KYKTI aiieniepre KopceTIeTiH MeINIIMHAIBIK
KOMEKTI JKeTIIIIpy YIIIH KYTIMHIH cabaKTacTBIFBIH apTThIPY, KOMEK KOPCETy JCHIeHiHe yaKThlIbl KOIIyre Keaeprijaepii
a3aliTy )KOHE aHa JICHCAYJIBIFBI KbI3METTEPiHIH KayINCI3AiriH KYIEeHTy KaXXeTTITiH KOpCceTesi.

Tyitinai ceznep: xyxrinik, COVID-19, canansik 3epTTey, aHa JCHCAYIIBIFbI, MEIUIIMHAIBIK KOMEKT] YHBIMAACTHIPY

24

Mart 2026. | Volumen 7 / Broj 1 | SrPski MEDICINSKI CASOPIS LEKARSKE KOMORE



KOVID-19 U TRUDNOCI: PUTEVI ZDRAVSTVENE ZASTITE | IZAZOVI ZDRAVSTVENOG SISTEMA U KAZAHSTANU — KVALITATIVNA STUDLJA

Nurgaliyeva Z. and Glushkova N.

NAVIGATING COVID-19 IN PREGNANCY: CARE PATHWAYS AND SYSTEM CHALLENGES IN KAZAKHSTAN — A QUALITATIVE STUDY

uvoD

Tokom pandemije KOVID-19 oboljenja, trudnice su
identifikovane kao visokorizi¢na grupa. U poredenju
sa zenama reproduktivnog uzrasta koje nisu trudne,
kod trudnica postoji veca verovatnoca razvoja teskog
oblika bolesti, prijema u jedinicu intenzivne nege i ne-
povoljnih akuserskih ishoda, uklju¢ujuc¢i prevremeni
porodaj [1-4]. Pored direktnih klini¢kih rizika infekcije
SARS-CoV-2 virusom, trudnoca stvara dodatnu osetlji-
vost, jer su zdravlje majke i fetusa usko povezani, zbog
¢ega kasnjenja ili prekidi u pruzanju zdravstvene zasti-
te mogu biti potencijalno Stetniji [5]. Sledstveno tome,
tokom KOVID-19 pandemije na svetlo je izasla ne samo
potreba za efikasnim klini¢ckim zbrinjavanjem infekcije
kod trudnica, vec se pokazalo i da je od klju¢nog zna-
¢aja nacin na koji se zdravstvena zastita za ovu popula-
ciju organizuje, pruza i ¢ini dostupnom [5,6].

Kada se pandemija brzo S$iri, klinicki ishodi nisu
odredeni samo bioloskom tezinom infekcije vec i
nac¢inom na koji zdravstveni sistemi odgovaraju na po-
trebe pacijenata. Kod trudnica obolelih od KOVID-19
infekcije, pravovremeno prepoznavanje simptoma,
pristup testiranju, jasni putevi upucivanja na odgov-
arajuce lecenje i primerene odluke o ambulantnom
odnosno bolni¢kom lecenju, klju¢ni su za sprecavanje
pogorsanja stanja i nepovoljnih ishoda [7]. Poremecaji
u komunikaciji, neizvesnost u vezi sa klinickom odgov-
ornoscu ili kasnjenja u hospitalizaciji mogu oboljenje
koje bi se inace moglo staviti pod kontrolu pretvoriti
u ozbiljnu pretnju i za majku i za fetus [8-10]. Stoga je
razumevanje nacina na koji putevi pruzanja zdravst-
vene zastite funkcionisu u praksi od sustinskog znacaja
za identifikovanje nedostataka koji mogu ugroziti bez-
bednost i efikasnost zdravstvene zastite trudnica i po-
rodilja tokom javnozdravstvenih vanrednih situacija.

Medunarodne studije sprovedene tokom pandemi-
je KOVID-19 oboljenja pokazale su da su trudnice naila-
zile na znacajne prepreke u ostvarivanju blagovremene
i adekvatne zdravstvene zastite. U to su spadali i strah
od infekcije u zdravstvenim ustanovama, nesigurnost
u vezi sa tim kada treba potraziti medicinsku pomo¢,
smanjen broj neposrednih kontakata sa klini¢arima i
oslanjanje na komunikaciju na daljinu [11-13]. Isto tako,
zdravstveni radnici su izvestavali o velikom opterecen-
ju poslom, klinickim smernicama koje su se rapidno
menjale i potesko¢ama u koordinaciji zdravstvene
zasStite medu razli¢itim sluzbama [14-16]. Kvalitativna
istrazivanja iz zemalja sa visokim dohotkom opisala su
kako su ovi izazovi uticali na komunikaciju, poverenje i
donosenje odluka izmedu trudnica i zdravstvenih rad-
nika [17,18]. Sa druge strane, mora se imati u vidu da
veliki deo postojec¢ih dokaza potice iz kvantitativnog
nadzora ili iz okruzenja sa dobro razvijenom digitalnom

INTRODUCTION

Pregnant women have been identified as a high-risk
group during the COVID-19 pandemic. Compared with
non-pregnant women of reproductive age, they face a
higher likelihood of severe disease, intensive care unit
admission, and adverse obstetric outcomes, including
preterm birth [1-4]. Beyond the direct clinical risks of
SARS-CoV-2 infection, pregnancy creates additional
vulnerability because maternal and fetal health are clo-
sely intertwined, making delays or disruptions in care
potentially more harmful [5]. As a result, the COVID-19
pandemic highlighted not only the need for effective
clinical management of infection in pregnant women,
but also the critical importance of how care is organi-
zed, delivered, and accessed for this population [5,6].

During a rapidly evolving pandemic, clinical out-
comes are shaped not only by the biological severity
of infection but also by how health systems respond to
patient needs. For pregnant COVID-19 patients, timely
recognition of symptoms, access to testing, clear refer-
ral pathways, and appropriate decisions about outpa-
tient versus inpatient care are crucial for preventing
deterioration and adverse outcomes [7]. Disruptions
in communication, uncertainty about clinical respon-
sibility, or delays in hospitalization can turn otherwise
manageable illness into a serious threat for both moth-
er and fetus [8-10]. Therefore, understanding how care
pathways function in practice is essential for identi-
fying gaps that may undermine the safety and effec-
tiveness of maternal health care during public health
emergencies.

International studies conducted during the
COVID-19 pandemic have shown that pregnant wom-
en often experienced significant barriers to timely and
appropriate care. These included fear of infection in
healthcare facilities, uncertainty about when to seek
help, reduced face-to-face contact with clinicians,
and reliance on remote communication [11-13]. Like-
wise, healthcare professionals likewise reported heavy
workloads, rapidly changing clinical guidance, and
difficulties coordinating care across services [14-16].
Quialitative research from high-income countries has
described how these challenges affected communi-
cation, trust, and decision-making between pregnant
women and providers [17,18]. However, much of the
existing evidence is derived from quantitative surveil-
lance or from settings with well-established digital in-
frastructure and standardized clinical pathways, which
may not reflect the realities of many middle-income
health systems.

Despite a growing body of international research
on pregnancy and COVID-19, important gaps remain
[19]. Most qualitative studies have been conducted in
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infrastrukturom i standardizovanim klinickim putevi-
ma, $to mozda ne odrazava realnost mnogih zdravst-
venih sistema u zemljama sa srednjim dohotkom.
Uprkos sve ve¢em broju medunarodnih istrazivan-
ja o trudnodi i KOVID-19 oboljenju, i dalje postoje
znacajne praznine u ste¢enom znanju i informacija-
ma [19]. Vedina kvalitativnih studija sprovedena je u
zemljama sa visokim dohotkom, relativno stabilnim
zdravstvenim sistemima i uspostavljenim klini¢kim
putevima. Nekoliko klini¢kih studija iz Kazahstana do-
kumentovalo je uticaj KOVID-19 infekcije na zdravlje
majki, ukljucujuc¢i vecle stope nepovoljnih klini¢kih
ishoda i pove¢anu maternalnu smrtnost povezanu sa
pandemijom. Nedavna multicentri¢na studija je poka-
zala da su trudnice sa KOVID-19 oboljenjem imale teze
simptome i ve¢u stopu prijema u jedinicu intenzivne
nege u poredenju sa Zenama koje nisu bile trudne, a
nacionalni podaci ukazuju na nagli porast indirekt-
nih uzroka maternalne smrtnosti tokom pandemijske
godine [2,20,21]. Medutim, postojeca istrazivanja iz
Kazahstana prvenstveno su bila usmerena na kvanti-
tativne klinicke ishode, uz malo kvalitativnih dokaza
o tome kako su Zene i zdravstveni radnici u stvarnosti
dozivljavali puteve pruZanja zdravstvene zastite. Ova
studija ima za cilj da kvalitativno istrazi iskustva trud-
nica i zdravstvenih radnika u vezi sa putevima zbrinja-
vanja trudnica obolelih od KOVID-19 infekcije, ukljucu-
juci prepoznavanje simptoma, ambulantno lecenje i
hospitalizaciju, u gradu Almatiju, u Kazahstanu.

MATERIJAL | METODE

Dizajn studije

U ovoj studiji primenjen je kvalitativni, deskriptivni, feno-
menoloski dizajn kako bi se istrazilo na koji nacin su trud-
nice obolele od KOVID-19 oboljenja i zdravstveni radnici
doziveli organizaciju zdravstvene zastite tokom pandemi-
je. Fenomenoloski pristup izabran je kako bi se obuhva-
tila dozivljena iskustva i percepcije ucesnika o putevima
zdravstvene zastite, postoje¢im preprekama i nacinima
dono3enja odluka u stvarnim klini¢kim situacijama.

Okruzenje i period istrazivanja

Studija je sprovedena u gradu Almatiju, u Kazahstanu.
Prikupljanje podataka je obavljeno izmedu maja 2023.
i avgusta 2023. godine. U tom periodu, zdravstvena
zastita trudnica obolelih od KOVID-19 oboljenja bila je
regulisana nacionalnim klini¢kim protokolima i regio-
nalnim organizacionim procedurama, koje su tokom
pandemije ¢esto revidirane.

Ucesnici i uzorkovanje

Ucesnici su regrutovani iz lokalnih ustanova primarne
zdravstvene zastite i bolnickih ustanova u gradu Alma-

high-income countries with relatively stable health sys-
tems and established clinical pathways. Several clinical
studies from Kazakhstan have documented the impact
of COVID-19 on maternal health, including higher rates
of adverse clinical outcomes and increased maternal
mortality associated with the pandemic. A recent mul-
ticentric study reported that pregnant women with
COVID-19 experienced more severe symptoms and
higher rates of intensive care unit admission compared
with non-pregnant women, and national data indi-
cate a sharp rise in indirect causes of maternal death
during the pandemic year [2,20,21]. However, existing
research from Kazakhstan has primarily focused on
quantitative clinical outcomes, with little qualitative
evidence on how care pathways were experienced by
women and providers in the real world. The present
study aims to qualitatively explore the experiences
of pregnant women and healthcare professionals re-
garding COVID-19 care pathways, including symptom
recognition, outpatient management, and hospitaliza-
tion, in Almaty, Kazakhstan.

MATERIALS AND METHODS
Study design

The present study applied a qualitative, descriptive,
phenomenological design to explore how pregnant
COVID-19 patients and healthcare professionals expe-
rienced the organization of care during the pande-
mic. The phenomenological approach was chosen to
capture the participants’lived experiences and percep-
tions of care pathways, barriers, and decision-making
in real-world clinical settings.

Setting and study period

The study was conducted in Almaty, Kazakhstan. Data
collection took place between May 2023 and August
2023. At the time, care for pregnant COVID-19 patients
was regulated by national clinical protocols and regio-
nal organizational procedures, which were undergoing
frequent revisions during the pandemic.

Participants and sampling

The participants were recruited for the study from lo-
cal primary health care and hospital settings in Almaty,
Kazakhstan. They were informed on the study protocol
and invited to voluntarily and anonymously provide
informed consent. Two groups of participants were re-
cruited:

1. Healthcare professionals involved in the care of preg-
nant women with COVID-19 (n = 15), including obste-
tricians-gynecologists, midwives, infectious disease
specialists, and hospital and primary care managers.
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tiju, u Kazahstanu. Informisani su o protokolu studije
i upucen im je poziv da dobrovoljno i anonimno daju
informisani pristanak za ucesce u studiji. Regrutovane
su dve grupe ucesnika:

1. Zdravstveni radnici ukljuceni u zbrinjavanje trud-
nica obolelih od KOVID-19 infekcije (n = 15), ukl-
jucujuci akusere-ginekologe, babice, specijaliste za
infektivne bolesti, kao i rukovodioce bolnica i usta-
nova primarne zdravstvene zastite.

2. Trudnice i Zzene u postporodajnom periodu sa pot-
vrdenom KOVID-19 infekcijom tokom trudnoce (n=9).

Ucesnici su odabrani namenskim uzorkovan-
jem kako bi se obezbedilo da su direktno ukljuceni u
pruzanje zdravstvene zastite u vezi sa KOVID-19 in-
fekcijom, odnosno da su oboleli od ove infekcije. Pri-
kupljanje ucesnika je nastavljeno dok nije postignuta
saturacija podataka. Saturacija podataka definisana je
kao trenutak kada se iz intervjua vise nisu dobijali novi
koncepti ili teme.

Kriterijumi za ukljucivanje u studiju i
iskljucivanje iz studije

Zdravstveni radnici su mogli da u¢estvuju u studiji ako
su bili aktivno uklju¢eni u zbrinjavanje trudnica obole-
lih od KOVID-19 infekcije i ako su napismeno dali svoj
informisani pristanak. Zdravstveni radnici koji nisu bili
direktno uklju¢eni u zbrinjavanje trudnica sa KOVID-19
oboljenjem ili nisu bili prisutni tokom perioda istraziva-
nja bili su iskljuceni.

Trudnice i Zene u postporodajnom periodu mogle
su da ucestvuju u studiji ako su bile starosti 18-49 godi-
na, imale potvrdenu trudno¢u u vreme oboljevanja od
KOVID-19 infekcije i bile sposobne i voljne da ucestvu-
ju u intervjuu. Zene sa ozbiljnim komunikacionim bar-
ijerama ili one koje nisu dale informisani pristanak bile
su iskljuc¢ene iz studije.

Prikupljanje podataka

Podaci su prikupljani putem detaljnih, polustruktu-
risanih intervjua sprovedenih licem u lice ili putem
bezbedne video-konferencijske platforme (Zoom), u
zavisnosti od toga Sta su ucesnici odabrali. Intervjui su
trajali izmedu 21 i 40 minuta.

Ucesnici su intervjuisani 2023. godine, nakon na-
jakutnijih faza KOVID-19 pandemije. Tokom interv-
jua ucesnici su podsticani da se osvrnu kako na svoja
iskustva u vreme bolesti tako i na ranije talase pan-
demije, kada su se putevi zdravstvene zastite, klinicke
smernice i organizacija zdravstvenih usluga brzo men-
jali. Ovaj retrospektivna perspektiva omogudila je is-
trazivanje nacina na koji su se iskustva i percepcije
zdravstvene zastite menjali tokom vremena.

2. Pregnant and postpartum women with con-
firmed COVID-19 during pregnancy (n = 9).

Participants were selected through purposive sam-
pling to ensure they were directly involved in or af-
fected by COVID-19 care. Recruitment continued until
data saturation was achieved. Data saturation was de-
fined as the point when no new concepts or themes
emerged from the interviews.

Inclusion and exclusion criteria

Healthcare professionals were eligible to participate
in the study if they had been actively involved in the
care of pregnant COVID-19 patients and if they provi-
ded written informed consent. The healthcare professi-
onals not directly involved in maternal COVID-19 care
or not present during the study period were excluded.

Pregnant and postpartum women were eligible to
participate in the study if they were aged 18-49 years,
had confirmed pregnancy at the time of COVID-19 in-
fection, and were able and willing to participate in an
interview. Women with severe communication barriers
or those who did not provide informed consent were
excluded from the study.

Data collection

Data were collected through in-depth, semi-structured
interviews conducted either face-to-face or via secure
video conferencing (Zoom), at the participants’ prefe-
rence. Interviews lasted between 21 and 40 minutes.

Participants were interviewed in 2023, after the
most acute phases of the COVID-19 pandemic. During
the interviews, participants were encouraged to reflect
both on their experiences at the time of illness and on
earlier pandemic waves, when care pathways, clinical
guidelines, and the organization of health services
were rapidly evolving. This retrospective viewpoint en-
abled the exploration of the ways that experiences and
perceptions of care changed over time.

Interview guides were developed separately for
healthcare professionals and pregnant women. For
healthcare professionals, the questions focused on
clinical protocols, care organization, hospitalization,
and communication with patients. For the pregnant
women, the questions addressed symptom recogni-
tion, help-seeking behavior, experiences with health-
care services, and follow-up during illness.

Allinterviews were audio-recorded and transcribed
verbatim by the research team.

Interview guides

Separate semi-structured interview guides were deve-
loped for pregnant/postpartum women and for heal-
thcare professionals.
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Vodic¢i za intervjue osmisljeni su odvojeno za
zdravstvene radnike i trudnice. Za zdravstvene radnike
pitanja su bila usmerena na klinicke protokole, orga-
nizaciju zdravstvene zastite, hospitalizaciju i komunik-
aciju sa pacijentima. Za trudnice pitanja su se odnosila
na prepoznavanje simptoma, ponasanje pri trazenju
pomodi, iskustva sa zdravstvenim sluzbama i lekarsko
pracenje tokom bolesti.

Nacinjeni su zvucni zapisi svih intervjua koji su po-
tom doslovno transkribovani od strane istrazivackog
tima.

Vodici za intervjue

Sastavljeni su odvojeni polustrukturisani vodici za in-
tervjue sa trudnicama/zenama u postporodajnom pe-
riodu i za intervjue sa zdravstvenim radnicima.

Sa trudnicama i Zenama u postporodajnom peri-
odu, intervjui su zapocinjali otvorenim pitanjima o
njihovom iskustvu tokom trudnoce i postporoda-
jnog perioda u vreme KOVID-19 infekcije. Diskusija se
zatim fokusirala na to kako su Zene prepoznale i tu-
macile simptome KOVID-19 oboljenja, kako su trazile
zdravstvenu zastitu i kako su dozivljavale stavove i
reakcije zdravstvenih radnika u primarnoj zdravstvenoj
zastiti i bolnicama. Intervjui su se zavr3avali pitanjima o
njihovom iskustvu lekarskog praéenja i klinicke komu-
nikacije tokom bolesti.

Sa zdravstvenim radnicima, intervjui su zapocinja-
li opStim pitanjima o stru¢nom obrazovanju i radnom
iskustvu. Naredna pitanja istrazivala su njihovo pozna-
vanje nacionalnih klinickih protokola za KOVID-19 i
regulative povezane sa trudnoc¢om, njihova iskustva
u zbrinjavanju trudnica obolelih od KOVID-19 infekci-
je, ponasanje pacijentkinja prilikom trazenja pomodi,
puteve hospitalizacije i dostupnost resursa potrebnih
za pruzanje zdravstvene zastite.

Polustrukturisani format omogucio je istrazivacima
da prate narativ ucesnika, istovremeno obezbedujuci
da klju¢ne teme povezane sa putevima zdravstvene
zastite, donosenjem odluka i sistemskim preprekama
budu dosledno obradene u svim intervjuima.

Analiza podataka

Podaci su obradeni primenom tematske analize. Tran-
skripti su viSe puta citani radi upoznavanja sa sadrza-
jem, a zatim su induktivno kodirani uz pomoc¢ softvera
ATLAS.ti (verzija 24). Kodovi su grupisani u kategorije, a
zatim u Sire teme koje odrazavaju obrasce u podacima.

Pocetno kodiranje sproveo je doktorand, nakon
¢ega su kodovi i teme pregledani i dodatno usavrieni
pod nadzorom mentora kako bi se obezbedila analiti¢-
ka preciznost i doslednost.

For pregnant and postpartum women, interviews
began with open-ended questions about their preg-
nancy and postpartum experience during COVID-19.
The discussion then focused on how women recognized
and interpreted COVID-19 symptoms, how they sought
care, and how they perceived the attitudes and respons-
es of primary care and hospital-based providers. Inter-
views concluded with questions about their experience
of follow-up and clinical communication during illness.

For healthcare professionals, interviews started with
general questions about professional background and
work experience. Subsequent questions explored their
knowledge of national COVID-19 clinical protocols and
regulatory documents related to pregnancy, their expe-
riences in managing pregnant COVID-19 patients, pa-
tient help-seeking behavior, hospitalization pathways,
and the availability of resources needed to provide care.

The semi-structured format allowed interviewers
to follow participant narratives while ensuring that
key topics related to care pathways, decision-making,
and system-level barriers were consistently addressed
across interviews.

Data analysis

Data were processed using thematic analysis. Trans-
cripts were read repeatedly to achieve familiarization
and then coded inductively using ATLAS.ti (Version
24). Codes were grouped into categories and then into
broader themes reflecting patterns across the data.

Initial coding was conducted by a doctoral re-
searcher, whereafter codes and themes were reviewed
and refined under the supervision of the academic su-
pervisors, to enhance analytic rigor.

Ethical considerations

All participants provided written informed consent pri-
or to participation. To ensure confidentiality, personal
identifiers were removed from interview transcripts,
and participants were assigned unique codes (e.g., R1,
R2). Interviews were conducted in secure settings, and
all digital data were stored on password-protected de-
vices. Ethical approval for the study was obtained from
the Local Ethics Committee of Al-Farabi Kazakh Natio-
nal University (approval dated 9 June 2022; IRB-A470).
The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki at all stages.

RESULTS
Participant characteristics

The study included 24 participants: 15 healthcare pro-
fessionals and 9 pregnant or postpartum women (Ta-
ble 1).
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Eticki aspekti

Svi u€esnici su pre ukljucivanja u studiju dali pisani in-
formisani pristanak. Radi obezbedivanja poverljivosti,
licni identifikatori uklonjeni su iz transkripata intervjua,
a ucesnicima su dodeljeni jedinstveni kodovi (npr. RT,
R2). Intervjui su sprovodeni u bezbednim uslovima, a
svi digitalni podaci ¢uvani su na uredajima zasticenim
lozinkom. Eti¢cko odobrenje za studiju dobijeno je od
Lokalnog etickog komiteta Kazahstanskog nacional-
nog univerziteta Al-Farabi (odobrenje od 9. juna 2022;
IRB-A470). Studija je u svim fazama sprovedena u skla-
du sa principima Helsinske deklaracije.

Tabela 1. Karakteristike zdravstvenih radnikai trudnica/Zena u postporodajnom
periodu

Among the healthcare professionals, nine worked
in primary health care and six in hospital settings. The
sample included a broad range of professionals in-
volved in maternal COVID-19 care, including one chief
physician, one deputy chief physician, three obstetri-
cian-gynecologists, three midwives, one infectious dis-
ease specialist, and six hospital-based clinicians. This
ensured representation of both managerial and front-
line clinical perspectives across different levels of care.

Among the pregnant and postpartum women, all
participants were between 28 and 40 years of age, with
slightly more than half of them aged 35-40 years. Most
women had a higher level of education (77.8%) and

Table 1. Characteristics of healthcare professionals and pregnant/postpartum
women

Nivo zdravstvene zastite / Level of care

Primarna zdravstvena zastita - PZZ / Primary health care - PHC

Bolnice / Hospital

Strucna pozicija / Professional role

Nacelnik / Chief physician

Zamenik nacelnika / Deputy chief physician

Ginekolog-akuser (PZZ) / Obstetrician-gynecologist (PHC)

Babica (PZZ) / Midwife (PHC)

w W =

Infektolog /Infectious disease specialis

Bolnicki klinicar / Hospital-based clinicians

Godine starosti / Age (years)

6

28-34 4 (45.5%)

35-40 5(55.5%)
Obrazovanje / Education

Srednje / Secondary 0(0.0%)

Srednje struéno / Vocational 2(22.2%)

Visoko / Higher education 7(77.8%)
Broj porodaja / Parity

Primapare / Primiparous 2(22.2%)

Multipare (>2 porodaja) / Multiparous (=2 births) 7 (77.8%)
Nacionalna pripadnost / Ethnicity

Kazahstanska / Kazakh 5(55.6%)

Ruska / Russian 3(33.3%)

Ostalo / Other 1(11.1%)
Status trudnoce prilikom intervjuisanja / Pregnancy status at interview

Trudnice / Pregnant 5 (55.6%)

— Prvi trimestar / — First trimester 1(20.0%)

— Drugi trimestar /— Second trimester 4 (80.0%)

Postporodajni period (<3 meseca) / Postpartum (<3 months) 4 (44.4%)
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REZULTATI
Karakteristike ucesnika

Studija je obuhvatila 24 ucesnika: 15 zdravstvenih rad-
nika i 9 trudnica, odnosno zena u postporodajnom pe-
riodu (Tabela 1).

Medu zdravstvenim radnicima, devetoro je radi-
lo u primarnoj zdravstvenoj zastiti, a Sestoro u bol-
ni¢kim ustanovama. Uzorak je ukljucivao Sirok spektar
stru¢njaka ukljucenih u zbrinjavanje trudnica obolelih
od KOVID-19 infekcije, uklju¢ujuci jednog nacelnika,
jednog zamenika nacelnika, tri akusera-ginekologa,
tri babice, jednog specijalistu za infektivne bolesti i
Sest bolnic¢kih klini¢ara. Time je obezbedena zastu-
plienost perspektiva i upravljackih i klini¢kih kadrova
uklju¢enih u prvu linije zdravstvene zastite, na njenim
razli¢itim nivoima.

Medu trudnicama i zenama u postporodajnom
periodu, sve ucesnice bile su starosti izmedu 28 i 40
godina, pri ¢emu je nesto vise od polovine bilo u sta-
rosnoj grupi od 35-40 godina. Vecina Zena je imala vi-
soko obrazovanje (77,8%) i bile su multipare (77,8%).
Vecina se izjasnila da je kazahstanske nacionalnosti
(55,6%), zatim ruske (33,3%), dok su ostale pripadale
drugim etni¢kim grupama. U vreme intervjua, pet Zena
(55,6%) su bile trudne, ve¢inom u drugom trimestru,
dok su cCetiri (44,4%) bile u periodu do tri meseca na-
kon porodaja.

Zdravstveni radnici

Najpre predstavljamo nalaze dobijene od zdravstvenih
radnika, fokusirajuci se na ono $to je u njihovom isku-
stvu pruzanja zdravstvene zastite trudnicama obolelim

Tabela 2A. Pregled tema i podtema identifikovanih medu zdravstvenim radnicima

Tema

were multiparous (77.8%). The majority identified as
Kazakh (55.6%), followed by those identifying as Rus-
sian (33.3%) and those of other ethnic backgrounds.
At the time of the interview, five women (55.6%) were
pregnant, most of them in their second trimester, and
four (44.4%) were within three months postpartum.

Healthcare professionals

We first present findings obtained from healthcare
professionals, focusing on what was most important
in their experience of providing care to pregnant CO-
VID-19 patients during the pandemic. Using their own
words, we illustrate how clinicians navigated rapidly
changing conditions, patient behaviors, and system-le-
vel constraints. Four main themes were identified: the
impact of COVID-19 on healthcare work, the availabi-
lity and use of clinical guidelines and SOPs, perceived
patient responses to COVID-19, and delayed care and
hospitalization. Each theme and its sub-themes are ill-
ustrated with verbatim quotations from the interviews
(Table 2A).

Impact of COVID-19 on healthcare practices

COVID-19 substantially reshaped everyday clinical pra-
ctice for healthcare professionals involved in the care of
pregnant women. Participants consistently described a
sharp increase in workload, administrative burden, and
psychological stress, driven by the growing number of
cases and the expansion of their clinical responsibilities.
Fear of infection was a recurrent element of their expe-
rience and influenced how care was organized.

To reduce transmission risks, healthcare workers
adopted new working practices, including strict use of

Podteme (kodovi)

Povecano opterecenje na poslu
Administrativno opterecenje

Uticaj KOVID-19 na zdravstvenu praksu

Strah od infekcije

Upotreba licne zastitne opreme - LZO
Prebacivanje na pruzanje zdravstvenih usluga na daljinu

Primena op3tih KOVID-19 protokola

Klinicke smernice i standardne operativne procedure - SOP

Neizvesnost i dileme u vezi sa SOP

Oslanjanje na neformalne procedure

Poricanje simptoma

Uocene reakcije pacijentkinja na KOVID-19

Strah od testiranja i hospitalizacije
Odlaganje prijavljivanja simptoma

Samolecenje

Odbijanje hospitalizacije
Percipiranje KOVID-19 kao “obi¢nog gripa”

Odlaganje zdravstvene zastite i hospitalizacije

Porodicne i drustvene barijere

Dostupnost slobodnih bolesnickih postelja (u ranoj fazi pandemije)
Kucno lecenje
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Table 2A. Outline of themes and sub-themes identified among healthcare professionals

Theme Sub-themes (codes)

Increased workload

Administrative burden

Fear of infection

Use of personal protective equipment - PPE

Impact of COVID-19 on healthcare work

Shift to remote care

(linical guidance and SOPs

Use of general COVID-19 protocols
Uncertainty about SOPs
Reliance on informal practices

Perceived patient responses to COVID-19

Symptom denial

Fear of testing and hospitalization
Delayed reporting

Self-treatment

Delayed care and hospitalization

Refusal of hospitalization

Perception of COVID-19 as “the common flu”
Family and social barrier

Bed availability (early pandemic)

Home management

od KOVID-19 infekcije tokom pandemije bilo najvazni-
je. Koristeci njihove sopstvene reci, ilustrujemo kako su
se klini¢ari suocavali sa uslovima koji su se brzo menjali,
ponasanjem pacijentkinja i sistemskim ograni¢enjima.
Identifikovane su cetiri glavne teme: uticaj KOVID-19
na zdravstvenu praksu, dostupnost i primena klinickih
smernica i SOPs, uocene reakcije pacijentkinja na KO-
VID-19 i odlaganje zdravstvene zastite i hospitalizacije.
Svaka tema i njene podteme ilustrovane su doslovnim
citatima iz intervjua (Tabela 2A).

Uticaj KOVID-19 na zdravstvenu praksu

KOVID-19 je znacajno preoblikovao svakodnevnu kli-
ni¢ku praksu zdravstvenih radnika uklju¢enih u zbri-
njavanje trudnica. Ucesnici su dosledno opisivali nagli
porast obima posla, administrativnog opterecenja i
psiholoskog stresa, koji je bio izazvan rastuc¢im brojem
slu¢ajeva i prosirenjem njihovih klini¢kih odgovornosti.
Strah od infekcije bio je element njihovog iskustva koji
se ponavljao i uticao na nacin organizacije zdravstvene
zastite.

Da bi se smanijio rizik od prenosa infekcije, zdravst-
veni radnici su usvojili nove radne prakse, ukljucujudi
strogu upotrebu licne zastitne opreme i komunikaci-
ju sa pacijentkinjama na daljinu. Ove promene bile su
posebno opterecujuce u svakodnevnoj praksi i dopri-
nosile su umoru i emocionalnom opterecenju.

,Strah nam se uselio u misli, papirologija se pov-
ecala, a bili smo u veoma bliskom kontaktu sa trudni-
cama”“ (R9, babica).

,Posao je postao komplikovaniji. Kada je Zenaimala
KOVID, zvali smo je svaki dan, proveravali njeno stanje,
popunjavali kontrolne liste. Sada stalno nosimo maske,

personal protective equipment and remote communi-
cation with patients. These changes were particularly
burdensome in daily practice and contributed to fa-
tigue and emotional strain.

“There was fear in our minds, paperwork increased,
and we were in very close contact with pregnant wom-
en” (R9, midwife).

“The work became more complicated. When a
woman had COVID, we called her every day, checked
her condition, filled in checklists. Now we wear masks
all the time, even in summer, which is especially un-
comfortable” (R4, obstetrician-gynecologist).

Several participants described how digital tools
became central to maintaining continuity of care, es-
pecially for women in isolation or with a positive PCR
test. WhatsApp groups and remote consultations were
widely used to provide information, monitor symp-
toms, and coordinate follow-up.

“We created a WhatsApp group for about a hun-
dred pregnant women. We sent COVID-related infor-
mation to all of them, answered questions, and con-
ducted remote consultations. We also called them to
remind them of appointments and sometimes even
visited them at home for examinations and tests. It was
very difficult” (R5, obstetrician-gynecologist).

These practices functioned as informal or ad hoc
telemedicine strategies that emerged in response to
reduced face-to-face contact and the absence of fully
institutionalized digital care pathways.

Clinical guidelines and standard operating
procedures (SOPs)

Healthcare professionals reported substantial uncerta-
inty regarding the availability and use of clinical gui-
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Cak i leti, $to je posebno neprijatno” (R4, akuser-gine-
kolog).

Nekoliko ucesnika je opisalo kako su digitalni alati
postali klju¢ni za odrzavanje kontinuiteta zdravstvene
zastite, posebno za Zene u izolaciji ili sa pozitivnim
PCR testom. WhatsApp grupe i konsultacije na daljinu
siroko su koris¢ene za pruzanje informacija, pracenje
simptoma i koordinaciju daljeg zdravstvenog nadzora.

»Napravilismo WhatsApp grupu za oko stotinu trud-
nica. Svima smo slali informacije u vezi sa KOVID-om,
odgovarali na pitanja i sprovodili konsultacije na dal-
jinu. Takode smo ih zvali da ih podsetimo na preglede, a
ponekad smo ih Cak i posecivali kod kuce radi pregleda
i testiranja. Bilo je veoma tesko” (R5, akuser-ginekolog).

Ove prakse funkcionisale su kao neformalne ili
ad hoc telemedicinske strategije koje su nastale kao
odgovor na smanjeni broj neposrednih kontakata i
odsustvo potpuno institucionalizovanih digitalnih
puteva zdravstvene zastite.

Klinicke smernice i standardne operativne
procedure (SOP)

Zdravstveni radnici su prijavili zna¢ajnu neizvesnost
(dileme) u vezi sa dostupnosc¢u i upotrebom klini¢kih
smernica za zbrinjavanje trudnica obolelih od KO-
VID-19. lako je vecina ucesnika bila upoznata sa opstim
nacionalnim protokolima za le¢enje KOVID-19 infekci-
je, mnogi nisu bili sigurni da li postoje smernice speci-
ficne za trudnodu, a jos manji broj je mogao da potvrdi
postojanje SOP koje reguliSu puteve pacijenata na ni-
vou ustanove.

Ucesnici su Cesto navodili da se oslanjaju na opste
KOVID-19 protokole ili neformalne prakse, umesto na
strukturirane smernice specifi¢cne za trudnocu. Ovaj ne-
dostatak jasnoce doveo je do varijabilnosti u klinickom
donosenju odluka, narocito prilikom zbrinjavanja trudni-
ca sa sumnjom na KOVID-19 ili potvrdenom infekcijom.

.Ne, ne postoji poseban protokol, pratimo opsti
protokol” (R9, babica).

,Postoji protokol za zbrinjavanje trudnica i Zena na
porodaju sa KOVID-19 infekcijom.” (R6, akuser-gineko-
log).

»Ne postoji protokol posebno za trudnice. Medutim,
u susednim zemljama, kao to je Rusija, postoje jasni
standardi i mi smo koristili njih” (R5, akuser-ginekolog).

Nekoliko ugesnika nije bilo sigurno da li SOP pos-
toje u njihovim institucijama i navelo je da takvi do-
kumenti, ukoliko postoje, nisu dosledno prosledivani
osoblju koje radi na prvoj liniji zdravstvene zastite.

»Za trudnice... nisam bas sigurna. Pratili smo KOVID
protokol, ali kada su trudnice dolazile, plasilismo se daih
zbrinjavamo kod kuce, pa smo radili testove i pokusavali
da ih posaljemo u bolnicu” (R6, akuser-ginekolog).

delines for managing pregnant COVID-19 patients. Al-
though most participants were aware of general natio-
nal COVID-19 treatment protocols, many were unsure
whether pregnancy-specific guidelines existed, and
even fewer could confirm the presence of SOPs regula-
ting patient pathways at the facility level.

Participants frequently described relying on gener-
al COVID-19 protocols or informal practices rather than
structured, pregnancy-specific guidelines. This lack of
clarity resulted in variability in clinical decision-mak-
ing, particularly when managing pregnant women
with suspected or confirmed infection.

“No, there isn't a separate one, we follow the gener-
al protocol” (R9, midwife).

“There is a protocol for managing pregnant wom-
en and women in labor with COVID-19." (R6, obstetri-
cian-gynecologist).

“There is no protocol specifically for pregnant
women. However, in neighboring countries, like Rus-
sia, there are clear standards, and we used those.” (R5,
obstetrician-gynecologist).

Several participants were uncertain whether SOPs
existed within their institutions and indicated that such
documents, if available, were not consistently commu-
nicated to frontline staff.

“For pregnant women... I'm not really sure. We fol-
lowed the COVID protocol, but when pregnant women
came, we were afraid to manage them at home, so we
took tests and tried to send them to hospital” (R6, ob-
stetrician-gynecologist).

“I think there is one, maybe the senior midwife has
it” (R8, midwife).

Overall, the findings indicate gaps in the dissem-
ination and operationalization of clinical guidelines
and SOPs, contributing to inconsistent care pathways
for pregnant COVID-19 patients.

Perceived patient responses to COVID-19

Healthcare professionals described significant variations
in how pregnant women responded to COVID-19 symp-
toms. While some women promptly contacted their do-
ctors when symptoms appeared, others minimized or
ignored early signs of infection, particularly when symp-
toms were mild. Fear of testing positive and being hos-
pitalized emerged as a key reason for delayed reporting.

Several participants noted that women often ques-
tioned or dismissed positive PCR results when they ex-
perienced only minor symptoms, such as a sore throat,
and in some cases repeated testing privately instead of
informing their doctors.

“If the symptoms were mild, like just a sore throat,
they didn't take it seriously. Even with a positive PCR,
they didn't believe it and went to retest privately. They
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»Mislim da postoji, mozda ga ima glavna babica”
(R, babica).

U celini, nalazi ukazuju na nedostatke u pros-
ledivanju i operativnoj primeni klinickih smernica i
SOP, 5to je doprinosilo neujednaéenim putevima zbrin-
javanja trudnica obolelih od KOVID-19 infekcije.

Uocene reakcije pacijentkinja na KOVID-19

Zdravstveni radnici su opisali znacajne razlike u nacginu
na koji su trudnice reagovale na simptome KOVID-19
infekcije. Dok su neke Zene odmah kontaktirale svoje
lekare kada su se simptomi pojavili, druge su umanji-
vale ili ignorisale rane znake infekcije, narocito kada su
simptomi bili blagi. Strah od pozitivhog testa i hospita-
lizacije pojavio se kao klju¢ni razlog za odlozeno prijav-
ljivanje simptoma.

Nekoliko ucesnika je navelo da su Zene cesto
dovodile u pitanje ili odbacivale pozitivan PCR rezul-
tat kada su imale samo blage simptome, poput bola
u grlu, a u nekim slu¢ajevima su ponavljale testiranje
privatno umesto da obaveste svog lekara.

»Ako su simptomi bili blagi, kao samo bol u grlu, nisu
to shvatale ozbiljno. Nisu verovale ¢ak ni pozitivnim PCR
testu i iSle su da se privatno ponovo testiraju. Plasile su
se da ¢emo ih poslati u bolnicu” (R9, babica).

Samolecenje kod kuce pre kontaktiranja zdravst-
venih radnika takode je bilo uobicajeno. Prema reci-
ma klini¢ara, neke Zene su ¢ekale jedan ili dva dana
pokusavajuc¢i same da kontrolidu simptome, 3to je
odlagalo lekarsku procenu.

.Neke odmah prijave simptome, ali druge pokusa-
vaju da se leCe kod kuce jedan ili dva dana. Mnoge nam
ne kazu jer se plase da ¢emo traziti da urade PCR test, a
zatim ih hospitalizovati” (R6, akuser-ginekolog).

Istovremeno, nekoliko zdravstvenih radnika je
primetilo da su se svest i ozbiljnost pristupa povecavali
kako je pandemija napredovala i kako su komplikacije
postajale vidljivije.

»U pocetku su mnoge bile ravnodusne, ali nakon
$to su videle komplikacije izazvane KOVID-19 oboljen-
jem, pocele su brze da traze pomoc¢” (R8, babica).

U celini, klini¢ari su procenili da je vecina Zzena na
kraju ipak potrazila zdravstvenu zastitu, ali da je znaca-
jan deo odlagao prijavljivanje simptoma zbog straha
od hospitalizacije i potcenjivanja tezine bolesti.

»Nacelno gledano, oko 70% trudnica nas je kontak-
tiralo na vreme” (R6, akuser-ginekolog).

Odlaganje zdravstvene zastite i hospitalizacije

Zdravstveni radnici su identifikovali odlaganje prijema
u bolnicu kao jedan od najkriti¢nijih izazova u zbrinja-
vanju trudnica obolelih od KOVID-19 infekcije. Zene
sa blagom ili asimptomatskom infekcijom cesto su

were afraid we would send them to hospital” (R9, mid-
wife).

Self-treatment at home before contacting health-
care providers was also common. According to clini-
cians, some women waited one or two days trying to
manage symptoms on their own, which delayed med-
ical assessment.

“Some report their symptoms immediately, but
others try to treat themselves at home for one or two
days. Many don't tell us because they are afraid we will
ask them to take a PCR test and then hospitalize them”
(R6, obstetrician-gynecologist).

At the same time, several healthcare workers ob-
served that awareness and seriousness increased as
the pandemic progressed, and complications became
more visible.

“At first, many were indifferent, but after seeing
complications from COVID-19, they started to seek
help more promptly” (R8, midwife).

Overall, clinicians estimated that most women
eventually sought care, but a substantial minority de-
layed reporting symptoms due to fear of hospitaliza-
tion and underestimation of disease severity.

“In general, about 70% of pregnant women con-
tacted us in time” (R6, obstetrician-gynecologist).

Delayed care and hospitalization

Healthcare professionals identified delayed hospital
admission as one of the most critical challenges in ma-
naging pregnant COVID-19 patients. Women with mild
or asymptomatic infection were commonly managed
at home, but delays in escalation of care often occurred
when symptoms worsened. Clinicians emphasized that
late presentation increased the risk of complications
and limited the effectiveness of timely intervention.

Pregnant women were typically treated as outpa-
tients when symptoms were mild or absent, even with
a positive PCR test.

“We manage them at home only if the infection
is mild. If there is shortness of breath, fever above 38,
cough, or intoxication, we hospitalize them” (R5, obste-
trician-gynecologist).

“Asymptomatic women, those with a positive PCR test
but no fever or symptoms, stay at home” (R9, midwife).

However, refusal of hospitalization contributed
significantly to prolonged home management. Health-
care workers reported that many women declined
admission even when it was medically indicated. The
most common reasons included fear of COVID wards,
belief that the illness was mild, family responsibilities,
and mistrust of the diagnosis.

“Some didn't believe they had COVID. They thought
it was just the flu” (R5, obstetrician-gynecologist).
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lecene kod kuce, ali su kasnjenja u eskaliranju zdrav-
stvene zastite Cesto nastajala kada su se simptomi
pogorsavali. Klini¢ari su naglasili da kasno javljanje
lekaru povecava rizik od komplikacija i ogranicava
efikasnost pravovremenih intervencija.

Trudnice su obi¢no le¢ene ambulantno kada su
simptomi bili blagi ili odsutni, ¢aki uz pozitivan PCR test.

LLecimo ih kod ku¢e samo ako je infekcija blaga. Ako
postoji kratak dah, temperatura iznad 38, kasalj ili in-
toksikacija, hospitalizujemo ih” (R5, akuser-ginekolog).

,Zene bez simptoma, one sa pozitivnim PCR tes-
tom ali bez temperature ili simptoma, ostaju kod kuce”
(R9, babica).

Medutim, odbijanje hospitalizacije znacajno je do-
prinosilo produzenom lecenju kod kuce. Zdravstveni
radnici su prijavili da su mnoge Zene odbijale prijem
cak i kada je bio medicinski indikovan. Najces¢i razlozi
ukljucivali su strah od KOVID odeljenja, uverenje da je
bolest blaga, porodi¢ne obaveze i nepoverenje u dijag-
nozu.

»Neke nisu verovale da imaju KOVID. Mislile su da je
to samo grip” (R5, akuser-ginekolog).

,Odbijale su jer nisu imale kome da ostave
decu ili nekoga ko bi se brinuo o domacinstvu” (R6,
akuser-ginekolog).

+Neke su se plasile da bi mogle da umru u bolnici”
(R4, akuser-ginekolog).

lako je vedina klini¢ara navela da su bolnice uglav-
nom primale trudnice kada je bilo slobodnih kreveta,
na pocetku pandemije nedostatak kreveta je povre-
meno dovodio do toga da su Zene sa blagim oblikom
bolesti vra¢ane kuci.

»Na pocetku su svi slati u bolnicu, ali posto nije
bilo dovoljno kreveta, zene sa blagim oblikom bolesti
su ponekad vracane i pracene od strane ambulantnih
timova“ (R13, bolnicki lekar).

Samo-medikacija je bilo jo$ jedan vazan faktor
koji je doprinosio odlaganju eskaliranja zdravstvene
zastite. Zdravstveni radnici su prijavili da su neke Zene
pokusavale da kontroliSu simptome kuénim lekovima
ili su izbegavale antivirusne lekove zbog zabrinutosti
za bezbednost fetusa, Cesto bez obavestavanja lekara.

+Neke su se lecile kod kuce, samo su pile te¢nost
i izbegavale antivirusne lekove jer su se plasile da bi
time mogle da naskode bebi” (R5, akuser-ginekolog).

Uprkos svakodnevnom pracenju od strane timova
primarne zdravstvene zastite putem telefonskih pozi-
va i WhatsApp poruka, odlaganje prijavljivanja simpto-
ma i odbijanje hospitalizacije ostali su trajne prepreke
pravovremenom lecenju.

»Svakog dana im 3aljemo poruke u “Cetu’, govoreci
im da ne misle da je to samo grip i da nas pozovu ako
imaju temperaturu ili kasalj” (R9, babica).

“They refused because they had no one to leave
their children with, or no one to take care of the house-
hold” (R6, obstetrician-gynecologist).

“Some were afraid they might die in the hospital”
(R4, obstetrician-gynecologist).

Although most clinicians reported that hospitals
generally accepted pregnant women when beds were
available, early in the pandemic bed shortages occa-
sionally led to women with mild disease being sent
back home.

“At the beginning, everyone was sent to hospital,
but because there were not enough beds, women with
mild disease were sometimes returned and monitored
by outpatient teams” (R13, hospital physician).

Self-medication was another important factor
contributing to delayed escalation of care. Healthcare
workers reported that some women attempted to
manage symptoms with home remedies or avoided
antiviral medications due to concerns about fetal safe-
ty, often without informing their doctors.

“Some treated themselves at home, only drinking
fluids and avoiding antivirals because they were afraid
it could harm the baby” (R5, obstetrician-gynecologist).

Despite daily follow-up by primary care teams
through phone calls and WhatsApp messages, delayed
reporting and refusal of hospitalization remained per-
sistent barriers to timely treatment.

“We message them every day in the chat, telling
them not to think it’s just the flu and to call us if they
have fever or a cough” (R9, midwife).

Pregnant and postpartum women

We next present findings obtained from pregnant
and postpartum women, describing the way that
they experienced COVID-19 illness, monitoring, and
interactions with healthcare services. Three main
themes were identified: symptom interpretation and
self-treatment, self-monitoring and follow-up, and
perceived quality of care. These themes reflect how
women made sense of their symptoms, navigated
follow-up during illness, and evaluated the support
they received from healthcare providers. Verbatim
quotations are used to illustrate each theme (Table 2B).

Symptom interpretation and self-treatment

Pregnant women described diverse ways of interpre-
ting and responding to COVID-19 symptoms. In the
early phase of the pandemic, many participants did
not initially seek medical care because they attributed
fatigue, weakness, and malaise to normal pregnan-
cy-related changes or to a common respiratory infecti-
on. This led to delayed recognition of COVID-19 and, in
several cases, to self-treatment at home.
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Tabela 2B. Pregled tema i podtema identifikovanih medu trudnicama i Zenama u postporodajnom periodu

Tema

Podteme (kodovi)

Tumacdenje simptoma kao normalnih pojava u trudnoci

Tumacenje simptoma i samolecenje

Tretiranje KOVID-19 kao da je grip
Samo-medikacija

Odlaganje trazenja medicinske pomoci

Nepostojanje svesti o potrebi za vodenjem dnevnika simptoma

Samopracenje i pracenje od strane zdravstvenih radnika

Nedostatak struktuiranog samopracenja

Oslanjanje na telefonske pozive i poruke

Brza reakcija ginekologa

Percipirani kvalitet zdravstvene zastite

Kucne posete i PCR testiranje
Nedostatak kontinuiranog lekarskog pracenja

Izbor da se ostane kod kuce

Trudnice i Zene u postporodajnom periodu

Sledece predstavljamo nalaze dobijene od trudnica
i Zena u postporodajnom periodu, opisujuci nacin na
koji su dozivele obolevanje od KOVID-19 infekcije, le-
karsko pracenje i interakcije sa zdravstvenim sluzbama.
Identifikovane su tri glavne teme: tumacenje simpto-
ma i samolecenje, samopracenje i pracenje od strane
zdravstvenih radnika, i percipirani kvalitet zdravstvene
zastite. Ove teme odrazavaju nacin na koji su Zene tu-
macile svoje simptome, snalazile se u lekarskom prace-
nju tokom bolesti i procenjivale podrsku koju su dobi-
jale od zdravstvenih radnika. Za ilustraciju svake teme
upotrebljeni su doslovni citati (Tabela 2B).

Tumacdenje simptoma i samolecenje

Trudnice su opisale razli¢ite nacine tumacenja i rea-
govanja na simptome KOVID-19 infekcije. U ranoj fazi
pandemije, mnoge ucesnice u pocetku nisu trazile me-
dicinsku pomo¢ jer su umor, slabost i malaksalost pri-
pisivale uobi¢ajenim promenama povezanim sa trud-
noc¢om ili obi¢noj respiratornoj infekciji. To je dovodilo
do odlozenog prepoznavanja KOVID-19 oboljenja i, u
nekoliko slucaieva. do samolecenia kod kuce.

“For almost two weeks | experienced weakness,
headaches, and fatigue. | thought it was just how my
fourth pregnancy was going. But then my whole body
started aching, | had chills and a low-grade fever. | felt
so bad | thought | was dying” (R4, pregnant woman).

Some women initially attempted to manage symp-
toms on their own before contacting healthcare pro-
viders, even when symptoms progressed.

“I had body aches and chills, like | was catching
a cold. | started treating myself the way | usually do.
When my temperature went up to 38.5, | called my gy-
necologist. She told me to call an ambulance, but | said
| would try to bring the fever down first” (R2, pregnant
woman).

Others reported more immediate help-seeking be-
havior, particularly during periods of high community
transmission.

“I got sick at the peak of COVID, so | wrote to my
gynecologist right away” (R9, postpartum woman).

Overall, the findings indicate that symptom misin-
terpretation and initial self-treatment were common,
especially early in the pandemic, and contributed to
delays in professional assessment and care.

Table 2B. Outline of themes and sub-themes identified among pregnant and postpartum women

Theme Sub-themes (codes)

Symptom interpretation and self-treatment

Interpreting symptoms as normal pregnancy
Treating COVID-19 as the flu

Self-medication

Delayed help-seeking

Self-monitoring and follow-up

Lack of awareness about symptom diary
No structured self-monitoring
Reliance on phone calls and messaging

Perceived quality of care

Rapid response from gynecologists
Home visits and PCR testing

Lack of continuous follow-up
Preference to stay at home
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»Skoro dve nedelje sam osecala slabost, glavobolje i
umor. Mislila sam da je to jednostavno tok moje Cetvrte
trudnoce. Ali onda je celo telo pocelo da me boli, imala
sam jezu i blago povisenu temperaturu. Osecala sam
se toliko lose da sam mislila da umirem” (R4, trudnica).

Neke Zene su u pocetku pokusavale same da kon-
troliSu simptome pre nego $to bi kontaktirale zdravst-
vene radnike, ¢ak i kada su simptomi napredovali.

»Imala sam bolove u teluijezu, kao da dobijam pre-
hladu. Pocela sam da se le¢im onako kako to obi¢no
radim. Kada mi je temperatura porasla na 38,5, pozvala
sam svojeg ginekologa. Rekla mi je da pozovem hitnu
pomog, ali sam rekla da ¢u prvo pokusati da spustim
temperaturu” (R2, trudnica).

Druge Zene su prijavljivale da su se brze obratile za
pomo¢, narocito u periodima visoke transmisije u za-
jednici.

»Razbolela sam se na vrhuncu KOVID-a, pa sam
odmah pisala svojem ginekologu” (R9, Zena u post-
porodajnom periodu).

U celini, nalazi ukazuju da su pogresno tumacenje
simptoma i pocetno samolelenje bili ¢esti, narocito u
ranoj fazi pandemije, a doprinosili su kasnjenju u do-
bijanju lekarskog misljenja i ostvarivanju zdravstvene
zastite.

Samopracenje i pracenje od strane zdravstvenih
radnika

Vecina trudnica i Zena u postporodajnom periodu
navela je da nisu bile informisane o potrebi vodenja
dnevnika samopracenja tokom oboljevanja od KO-
VID-19 infekcije. lako su neke dobile opsti savet da se
izoluju i prate svoje stanje, sistematsko pracenje simp-
toma, telesne temperature ili saturacije kiseonika retko
je bilo sprovodeno od strane samih pacijentkinja.

»Moj ginekolog mi je rekla da se izolujem i pratim
sebe, ali nije nista rekla o dnevniku” (R1, trudnica).

,Ne, nisam vodila nikakav dnevnik. Sami lekari su
me zvali da provere kako sam” (R5, trudnica).

Nekoliko ucesnica je navelo da se praéenje od
strane medicinskog kadra uglavnom oslanjalo na tele-
fonske pozive ili poruke zdravstvenih radnika, a ne na
strukturisano samoprijavljivanje pacijentkinja.

,Ne secam se da mi je doktor rekao nesto o dnevni-
ku” (R8, Zena u postporodajnom periodu).

Kao rezultat toga, pracenje progresije bolesti u
velikoj meri je zavisilo od inicijative klini¢ara, a ne od
sistematskog dokumentovanja simptoma od strane
pacijentkinja. To je ograni¢avalo mogucnost ranog
otkrivanja pogorSanja i dono3enja pravovremenih
klinickih odluka.

Ove prakse funkcionisale su kao neformalne ili
ad hoc telemedicinske strategije koje su nastale kao

Self-monitoring and follow-up

Most pregnant and postpartum women reported that
they were not informed about the need to keep a se-
If-monitoring diary during COVID-19 illness. Although
some received general advice to isolate and obser-
ve their condition, systematic tracking of symptoms,
body temperature, or oxygen saturation was rarely im-
plemented on the patient’s part.

“My gynecologist told me to isolate and monitor
myself, but she didn’t say anything about a diary” (R1,
pregnant woman).

“No, | didn’t keep any diary. The doctors themselves
called to check how | was doing” (R5, pregnant wom-
an).

Several participants indicated that follow-up re-
lied mainly on phone calls or messages from health-
care providers rather than on patient structured
self-reporting.

“l don't remember my doctor telling me anything
about a diary” (R8, postpartum woman).

As a result, disease progression monitoring de-
pended largely on clinicians’ outreach rather than on
patients’ systematic documentation of symptoms. This
limited the ability to detect early deterioration and to
guide timely clinical decisions.

These practices functioned as informal or ad hoc
telemedicine strategies that emerged in response to
reduced face-to-face contact and the absence of fully
institutionalized digital care pathways.

Perceived quality of care

Pregnant and postpartum women reported mixed
experiences in their interactions with healthcare pro-
viders during COVID-19 illness. Some participants des-
cribed rapid responses from gynecologists and proa-
ctive follow-up, which gave them a sense of safety and
support. Others, however, experienced limited or in-
consistent contact after the initial consultation.

Several women highlighted prompt action by
healthcare providers, including home visits, PCR test-
ing, and continued communication after diagnosis.

“After | called my gynecologist, two doctors came
to my home, took a PCR test, and the next day told me
it was positive and to call an ambulance. After that, my
gynecologist kept calling to check if everything was
okay” (R3, pregnant woman).

In contrast, other participants reported minimal
follow-up and lack of ongoing monitoring, even when
symptoms persisted.

“Two weeks later | still felt weak, so | wrote to my
doctor. She told me to rest more and stay home, but
| wasn't given a PCR test and no one from the clinic
checked on me again” (R6, postpartum woman).
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odgovor na smanjeni broj neposrednih kontakata i
odsustvo potpuno institucionalizovanih digitalnih
puteva zdravstvene zastite.

Percipirani kvalitet zdravstvene zastite

Trudnice i Zene u postporodajnom periodu prijavile
su razlic¢ita iskustva u interakciji sa zdravstvenim rad-
nicima tokom oboljevanja od KOVID-19 infekcije. Neke
ucesnice su opisivale brze reakcije ginekologa i proak-
tivno pracenje, Sto im je davalo osecaj sigurnosti i po-
dr3ke. Druge su, medutim, imale ogranicen ili nedosle-
dan kontakt nakon pocetne konsultacije.

Nekoliko Zena je istaklo brzu reakciju zdravstvenih
radnika, ukljucujudi ku¢ne posete, PCR testiranje i kon-
tinuiranu komunikaciju nakon postavljanja dijagnoze.

»Nakon $to sam pozvala svojeg ginekologa, dva le-
kara su dosla kod mene kuci, uzeli PCR test, a sledeéeg
dana su mi rekli da je pozitivan i da pozovem hitnu
pomo¢. Posle toga me je ginekolog stalno zvala da
proveri da li je sve u redu” (R3, trudnica).

Nasuprot tome, druge ucesnice su prijavljivale min-
imalno dalje lekarsko pracenje i nedostatak kontinuira-
nog nadzora, ¢ak i kada su se simptomi produzili.

»Dve nedelje kasnije i dalje sam se osecala slabo, pa
sam pisala svom lekaru. Rekla mi je da se vise odmaram
i ostanem kod kuce, ali mi nije uraden PCR test i niko iz
ambulante me vise nije kontaktirao” (R6, Zena u post-
porodajnom periodu).

Neke zene su takode dovodile u pitanje potrebu za
hospitalizacijom, narocito kada su simptomi bili blagi, i
radije su ostajale kod kuce.

.Nisam zelela da budem hospitalizovana. Zasto
bih? Delovalo je kao obic¢an grip” (R5, trudnica).

,Ostala sam kod kuce tokom cele trudnoce. Oseca-
la sam slabost, ali nije bilo drugih komplikacija” (R7,
zena u postporodajnom periodu).

U celini, opazeni kvalitet zdravstvene zastite u ve-
likoj meri je zavisio od nivoa komunikacije i kontinuite-
ta koji su obezbedivali zdravstveni radnici. Dok su neke
Zene osecale snaznu podrsku, druge su dozivljavale
praznine u lekarskom pracenju i neizvesnost u vezi sa
odgovaraju¢im zbrinjavanjem.

DISKUSLJA

Ova kvalitativna studija pruza uvid u to kako su zdrav-
stvenu zastitu trudnica obolelih od KOVID-19 infekcije
dozivljavali i zdravstveni radnici i same trudnice u Ka-
zahstanu. Gledano iz obe perspektive, na organizaciju
zdravstvene zastite imali su uticaja odlozeno prepo-
znavanje simptoma, limitirano strukturisano lekarsko
pracenje i neizvesnost u vezi sa putevima hospitaliza-
cije. Zdravstveni radnici su opisali veliko optereéenje
poslom, smernice koje su se brzo menjale i odsustvo

Some women also questioned the need for hospi-
talization, particularly when symptoms were mild, and
preferred to stay at home.

“l didn’t want to be hospitalized. Why should 17 It
seemed like just a regular flu” (R5, pregnant woman).

“l stayed at home throughout my pregnancy. |
felt weak, but there were no other complications” (R7,
postpartum woman).

Overall, the perceived quality of care depended
largely on the level of communication and continuity
provided by healthcare workers. While some women
felt closely supported, others experienced gaps in fol-
low-up and uncertainty about appropriate manage-
ment.

DISCUSSION

This qualitative study provides insight into how care
for pregnant COVID-19 patients was experienced by
both healthcare professionals and the pregnant wo-
men themselves, in Kazakhstan. Across both perspecti-
ves, the organization of care was affected by delayed
symptom recognition, limited structured follow-up,
and uncertainty regarding hospitalization pathways.
Healthcare professionals described heavy workloads,
rapidly changing guidelines, and the absence of clear
SOPs for managing pregnant COVID-19 patients, while
pregnant women reported misinterpreting symptoms,
relying on self-treatment, and experiencing variable
levels of clinical follow-up. Together, these findings
highlight the way that gaps in care pathways, commu-
nication, and operational guidelines influenced both
help-seeking behavior and clinical decision-making
during the pandemic.

Taken together, the findings obtained from health-
care professionals and pregnant women reveal a frag-
ile and fragmented care pathway for COVID-19 in preg-
nancy. Women often delayed seeking care because
they interpreted early symptoms as normal features of
pregnancy or mild respiratory illness, while clinicians
faced uncertainty about when and how to escalate
care due to limited pregnancy-specific guidelines and
unclear operational procedures. The absence of struc-
tured self-monitoring tools, such as symptom diaries,
further reduced the clinicians’ ability to detect clinical
deterioration at an early stage. As a result, both patient
behavior and system-level constraints converged to
produce delays in testing, referral, and hospitalization,
increasing the risk of adverse maternal and fetal out-
comes.

Our findings align with international qualitative
evidence showing that maternal care during COVID-19
was frequently experienced as disrupted, uncertain,
and emotionally demanding for both women and
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jasnih SOP za zbrinjavanje trudnica obolelih od KO-
VID-19 infekcije, dok su trudnice prijavile pogresno tu-
macenje simptoma, oslanjanje na samolecenje i razli-
Cite nivoe klinickog praéenja. Zajedno, ovi nalazi isticu
nacin na koji su praznine u putevima zdravstvene zasti-
te, komunikaciji i operativnim smernicama uticale i na
ponasanje pri trazenju pomodi i na klinicko donosenje
odluka tokom pandemije.

Posmatrano zajedno, nalazi dobijeni od zdravst-
venih radnika i trudnica otkrivaju krhost i fragmentisa-
nost puta zbrinjavanja trudnica obolelih od KOVID-19
infekcije. Zene su ¢esto odlagale da potraze lekarsku
pomoc¢ jer su rane simptome bolesti tumacile kao nor-
malne karakteristike trudnoce ili blago respiratorno
oboljenje, dok su se klini¢ari suo¢avali sa neizvesnoscu
o tome kada i kako eskalirati zdravstvenu zastitu zbog
ogranicenih smernica specificnih za trudnocu i nejas-
nih operativnih procedura. Odsustvo strukturisanih
alata za samopracenje, kao 5to su dnevnici simpto-
ma, dodatno je smanjivalo moguc¢nost klini¢ara da u
ranoj fazi uoce klinicko pogorsanje. Kao rezultat toga,
i ponasanje pacijentkinja i sistemska ogranicenja
zdruzeno su dovodila do toga da se kasni sa testiran-
jem pacijentkinja, upucivanjem na dalje leCenje i hos-
pitalizacijom, ¢ime se povecavao rizik od nepovoljnih
ishoda za majku i fetus.

Nasi nalazi su u skladu sa medunarodnim kvalita-
tivnim dokazima koji pokazuju da je zdravstvena zasti-
ta trudnica i porodilja tokom oboljevanja od KOVID-19
infekcije Cesto percipirana kao narusena, neizvesna i
emocionalno zahtevna i za zene i za zdravstvene rad-
nike. Sinteze kvalitativnih dokaza i primarne studije
dosledno su prijavljivale smanjen broj neposrednih
kontakata, oslanjanje na komunikaciju na daljinu i pov-
ecanu anksioznost medu trudnicama, uz znacajnu re-
organizaciju sluzbi i optere¢enje na sluzbe za zdravst-
venu zastitu trudnica i porodilja [22-25]. Sli¢no tome,
zdravstveni radnici intervjuisani u nasoj studiji opisivali
su povecano radno opterecenje, administrativni teret i
smernice koje su se rapidno menjale, Sto odrazava iz-
vestaje iz drugih okruzenja gde su se zdravstveni radni-
ci suocavali sa promenljivim politikama i operativnim
izazovima dok su obezbedivali zdravstvenu zasti-
tu trudnicama i porodiljama [18,26,27].

Povecana primena lekarskog pracenja zasnova-
nog na telefonskim razgovorima i porukama koja se
uocava u nasim nalazima u skladu je sa Sirim global-
nim iskustvima brzog prelaska na telemedicinu u
zdravstvenoj zastiti trudnica i porodilja, a opisana je
kao istovremeno neophodna ali i izazovna za odrza-
vanje kvaliteta i kontinuiteta zdravstvene zastite
[28-30]. Istovremeno, nasa studija dodaje vaznu per-
spektivu zemlje srednjeg dohotka iz Centralne Azije,

providers. Qualitative evidence syntheses and prima-
ry studies have consistently reported reduced face-
to-face contact, reliance on remote communication,
and heightened anxiety among pregnant women,
alongside major service reconfiguration and strain on
maternity services [22-25]. Similarly, healthcare pro-
fessionals interviewed in our study described an in-
creased workload, administrative burden, and rapidly
changing guidelines, mirroring reports from other set-
tings where providers faced shifting policies and op-
erational challenges while maintaining maternal care
[18,26,27].

The increased use of phone-based and messag-
ing-based follow-up in our data is also consistent
with broader global experiences of a rapid shift to-
ward telemedicine in maternal care, described as
both necessary and challenging for quality and con-
tinuity [28-30]. At the same time, our study adds an
important middle-income, Central Asian perspective
by highlighting how gaps in pregnancy-specific op-
erational guidelines (standard operating procedures
- SOPs) and inconsistent implementation of struc-
tured monitoring tools (e.g., symptom diaries) inter-
sected with women’s symptom misinterpretation and
self-treatment, contributing to delays in escalation of
care and hospitalization decisions - issues that are
less prominent in much of the high-income qualita-
tive literature [22].

The findings of this study need to be interpreted
within the specific context of the Kazakhstani health
system during the COVID-19 pandemic. Unlike many
high-income countries with stable and well-insti-
tutionalized maternal healthcare pathways, which
maintained consistent clinical guidance during the
pandemic, Kazakhstan experienced frequent revisions
of national COVID-19 protocols and regulatory docu-
ments, creating uncertainty regarding the responsibili-
ty for referral and hospitalization of pregnant COVID-19
patients.

This type of policy flux has also been described as
a challenge for maintaining continuity of care in oth-
er settings [31]. In the absence of consistently imple-
mented standard operating procedures, healthcare
professionals in our study relied on informal practic-
es, messaging platforms, and remote communication
to manage women in their homes, reflecting broader
trends of telemedicine expansion and communication
challenges observed internationally during the pan-
demic [28,32].

At the same time, pregnant women navigated
care in an environment characterized by changing
rules, fear of hospitalization, and limited structured fol-
low-up, which amplified tendencies toward self-treat-
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naglasavajudi kako su nedostaci u operativnim smer-
nicama specificnim za trudnocu i nedosledna pri-
mena strukturisanih alata za pracenje (npr. dnevnici
simptoma) u interakciji sa pogrednim tumacenjem
simptoma i samole¢enjem kod Zena doprinosili kasn-
jenjima u eskaliranju zdravstvene zastite i donosenju
odluka o hospitalizaciji - pitanjima koja su manje iz-
razena u velikom delu kvalitativne literature iz zemal-
ja sa visokim dohotkom [22].

Nalaze ove studije treba tumaciti u specificnom
kontekstu zdravstvenog sistema Kazahstana tokom
KOVID-19 pandemije. Za razliku od mnogih zemalja
sa visokim dohotkom, te stabilnim i dobro institucio-
nalizovanim putevima zdravstvene zastite trudnica
i porodilja, koje su tokom pandemije odrzavale dos-
ledne klinicke smernice, Kazahstan je doZivljavao Ceste
revizije nacionalnih KOVID-19 protokola i regulative,
3to je stvaralo neizvesnost u vezi sa odgovornos¢u za
upucivanje na dalje lecenje i hospitalizaciju trudnica
obolelih od KOVID-19 infekcije.

Ovakav tip promenljivosti politika takode je opisan
kao izazov za odrzavanje kontinuiteta zdravstvene
zastite u drugim sredinama [31]. U odsustvu dosled-
no primenjivanih standardnih operativnih procedura,
zdravstveni radnici u nasoj studiji oslanjali su se na ne-
formalne prakse, platforme za razmenu poruka i komu-
nikaciju na daljinu kako bi zbrinjavali Zene u njihovim
domovima, $to odrazava Sire trendove Sirenja telemed-
icine i izazove u komunikaciji zabelezene na medun-
arodnom nivou tokom pandemije [28,32].

Istovremeno, trudnice su se snalazile u sistemu
zdravstvene zastite u okruzenju obelezenom promenl-
jivim pravilima, strahom od hospitalizacije i ograni¢en-
im strukturisanim lekarskim pracenjem, Sto je po-
jacCavalo sklonost ka samolecenju i odlaganju traZzenja
pomodi. Ove sistemske karakteristike pomazu da se
objasni zasto su praznine u putevima zdravstvene zas-
tite uoCene u ovoj studiji bile posebno izrazene u ka-
zahstanskom kontekstu.

Nalazi ove studije ukazuju na nekoliko prioriteta
za jalanje organizacije zdravstvene zastite trudni-
ca obolelih od KOVID-19 infekcije i za buduce jav-
nozdravstvene vanredne situacije. Prvo, odsustvo
dosledno primenjivanih standardnih operativnih
procedura specifi¢cnih za trudnocu naglasava potre-
bu za jasnim i operativnim klinickim putevima koji
definiSu odgovornosti za pra¢enje simptoma, testi-
ranje, upudivanje na dalje lecenje i hospitalizaciju.
Drugo, strukturisani alati za samopracenje, kao 3$to
su dnevnici simptoma i standardizovani protokoli
lekarskog pracenja, trebalo bi da budu integrisani u
rutinsko ambulantno zbrinjavanje kako bi se obezbe-
dilo rano otkrivanje klinickog pogorsanja. Trece, ko-

ment and delayed help-seeking. These system-level
features help explain why gaps in care pathways ob-
served in this study were particularly pronounced in
the Kazakhstani setting.

The findings of this study highlight several prior-
ities for strengthening the organization of care for
pregnant COVID-19 patients and for future public
health emergencies. Firstly, the absence of consistent-
ly implemented, pregnancy-specific SOPs underscores
the need for clear and operational clinical pathways
that define responsibilities for symptom monitoring,
testing, referral, and hospitalization. Secondly, struc-
tured self-monitoring tools, such as symptom diaries
and standardized follow-up protocols, should be inte-
grated into routine outpatient management to sup-
port early detection of clinical deterioration. Thirdly,
communication strategies between primary care, hos-
pitals, and pregnant women need to be strengthened
to reduce uncertainty and fear surrounding testing
and hospitalization.

The widespread use of phone calls, messaging ap-
plications, and chat-based communication observed
in this study can be understood as forms of informal
or ad hoc telemedicine. These practices emerged as
adaptive responses to reduced face-to-face contact,
uncertainty in referral pathways, and the absence of
fully institutionalized digital care models. While such
communication helped maintain continuity of care,
its informal nature also contributed to variability in
monitoring, documentation, and escalation of care de-
cisions. This finding aligns with international evidence
highlighting rapid but uneven digital health adapta-
tion during the COVID-19 pandemic.

Finally, while remote communication through
phone calls and messaging platforms proved essential
during the pandemic, these tools should be embed-
ded within formal care pathways rather than relying on
informal or ad hoc practices. Together, these measures
could improve continuity of care, reduce delays in es-
calation of care, and enhance the safety of maternal
health services during infectious disease outbreaks.

STUDY STRENGTHS AND LIMITATIONS

This study has several strengths. It draws on in-depth
qualitative data from two key stakeholder groups —
pregnant and postpartum women and healthcare
professionals — allowing triangulation of perspectives
on COVID-19 care pathways. The use of verbatim in-
terviews and thematic analysis has enabled a detailed
exploration of real-world experiences in both primary
care and hospital settings. In addition, the study pro-
vides rare qualitative evidence from a middle-income,
Central Asian context, where such data are scarce.
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munikacijske strategije izmedu primarne zdravstvene
zastite, bolnica i trudnica moraju biti ojacane kako bi
se smanjila neizvesnost i strah u vezi sa testiranjem i
hospitalizacijom.

Siroka upotreba telefonskih poziva, aplikacija za
razmenu poruka i komunikacije zasnovane na“¢etovima”
uocena u ovoj studiji moze se razumeti kao oblik
neformalne ili ad hoc telemedicine. Ove prakse su se po-
javile kao adaptivni odgovori na smanjen broj neposred-
nih kontakata, neizvesnost u putevima upudivanja na
dalje le¢enje i odsustvo potpuno institucionalizovanih
digitalnih modela zdravstvene zastite. lako je takva ko-
munikacija pomagala u odrzavanju kontinuiteta zdravst-
vene zastite, njena neformalna priroda takode je dopri-
nosila varijabilnosti u lekarskom pracenju, dokumento-
vanju i donosenju odluka o eskaliranju zdravstvene zas-
tite. Ovaj nalaz je u skladu sa medunarodnim dokazima
koji ukazuju na brzu, ali neujednacenu digitalnu adapta-
ciju u zdravstvu tokom KOVID-19 pandemije .

Na kraju, iako se komunikacija na daljinu putem
telefonskih poziva i platformi za razmenu poruka po-
kazala kao klju¢na tokom pandemije, ovi alati trebalo
bi da budu ugradeni u formalne puteve zdravstvene
zastite, umesto da se oslanjaju na neformalne ili ad hoc
prakse. Zajedno, ove mere mogle bi da unaprede kon-
tinuitet zdravstvene zastite, smanje kasnjenja u eskali-
ranju zdravstvene zastite i povecaju bezbednost sluzbi
za zdravstvenu zastitu trudnica i porodilja tokom epi-
demija zaraznih bolesti.

KVALITETI | OGRANICENJA STUDILJE

Ova studija ima nekoliko kvaliteta. Zasniva se na de-
taljnim kvalitativnim podacima dobijenim od dve
klju¢ne grupe aktera - trudnica i zena u postporodaj-
nom periodu i zdravstvenih radnika - sto omogucava
triangulaciju perspektiva o putevima zbrinjavanja kod
oboljevanja od KOVID-19 infekcije. Primena doslovnih
transkripcija intervjua i tematske analize omogudila
je detaljno istrazivanje stvarnih iskustava u primarnoj
zdravstvenoj zastiti i bolni¢kim okruzenjima. Pored
toga, studija pruza retke kvalitativne dokaze iz kontek-
sta zemlje srednjeg dohotka u Centralnoj Aziji, gde su
takvi podaci oskudni.

Medutim, treba priznati i neka ogranic¢enja. Svi
ucesnici su regrutovani iz jednog grada, $to moze
ograniciti primenljivost nalaza na druge regione Ka-
zahstana ili na ruralna podrudja. Iskustva se takode
mogu razlikovati u kasnijim fazama pandemije, kako su
se klinicke smernice i organizacija zdravstvenih uslu-
ga razvijale. Ipak, doslednost tema medu ucesnicima
sugeriSe da nalazi obuhvataju klju¢ne karakteristike
puteva zbrinjavanja tokom obolevnja od KOVID-19 in-
fekcije tokom perioda istrazivanja.

However, some limitations should be acknowl-
edged. All participants were recruited from a single
city, which may limit the transferability of the findings
to other regions of Kazakhstan or to rural settings.
Experiences may also differ across later stages of the
pandemic, as clinical guidelines and organization of
health services evolved. Nevertheless, the consistency
of themes across participants suggests that the find-
ings capture key features of COVID-19 care pathways
during the study period.

We found examples of dedicated and respon-
sive care from healthcare professionals during the
COVID-19 pandemic, and maternity staff should be
acknowledged for their efforts to provide support un-
der extremely challenging conditions. This qualitative
study allowed both pregnant women and healthcare
professionals to reflect on what was most important in
the organization of COVID-19 care during pregnancy.

Future research should focus on how pregnan-
cy-specific care pathways and digital follow-up tools
can be integrated into routine maternal health services
and sustained across different regions of Kazakhstan
to improve continuity and timely escalation of care
during public health emergencies.
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Pronadli smo primere posvecene i odgovorne
zdravstvene zastite od strane zdravstvenih radnika
tokom KOVID-19 pandemije, te osoblju u sluzbama
za zdravstvenu zastitu trudnica i porodilja treba oda-
ti priznanje za njihove napore da pruze podrsku u
izuzetno teSkim uslovima. Ova kvalitativna studija
omogucila je i trudnicama i zdravstvenim radnicima
da se osvrnu na ono $to je bilo najvaznije u organizaci-
ji zdravstvene zastite u vezi sa obolevanjem od KOV-
ID-19 infekcije tokom trudnoce.

Buduca istrazivanja trebalo bi da se fokusiraju na
to kako se putevi zdravstvene zastite specifi¢ni za trud-
nocu i digitalni alati za pra¢enje mogu integrisati u
rutinske sluzbe zdravstvene zastite trudnica i porodil-
ja i odrzati u razlic¢itim regionima Kazahstana kako bi
se poboljSao kontinuitet i pravovremeno eskaliranje
zdravstvene zastite tokom javnozdravstvenih vanred-
nih situacija.
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DEPRESIVNE SMETNJE MEBU CLANOVIMA PORODICE KOJI BRINU
O PACIJENTIMA U KUCNOM LECENJU: PHQ-9 STUDIJA PRESEKA
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DEPRESSIVE SYMPTOMS AMONG FAMILY MEMBERS
PROVIDING INFORMAL CARE FOR PATIENTS RECEIVING HOME-
BASED CARE: A PHQ-9 CROSS-SECTIONAL STUDY

Nikola Gavrilovi¢'

' Dom zdravlja Subotica, Sluzba ku¢nog lecenja i nege, Subotica,
Srbija

SAZETAK

Uvod/Cilj: Porodicni negovatelji pacijenata ukljucenih u kucno lecenje
predstavljaju populaciju pod povecanim rizikom za razvoj depresivnih simptoma.
Cilj ovog istraZivanja bio je da se proceni prisustvo i intenzitet depresivnih
simptoma primenom upitnika PHQ-9, kao i da se ispita povezanost izmedu
depresivnih smetnji i svakodnevnog funkcionisanja negovatelja.

Metode: Sprovedena je deskriptivno-analiticka studija preseka medu 77
porodicnih negovatelja pacijenata ukljucenih u Sluzbu kuénog lecenja Doma
zdravlja Subotica, u periodu mart—septembar 2025. godine. Za procenu
depresivnih simptoma koriS¢en je upitnik Patient Health Questionnaire-9 (PHQ-
9). U analizi su primenjeni t-test, Mann-Whitney U test, Kruskal-Wallis test i
Spearmanov koeficijent korelacije.

Rezultati: Prosecan PHQ-9 skor iznosio je 8,48 + 6,14. Skor > 10 registrovan
je kod 30 (38,9%) ispitanika. Minimalne ili blage simptome imalo je 47 (61,1%)
negovatelja. Nije utvrdena statisticki znacajna razlika u PHQ-9 skoru prema polu
(p = 0,423) niti prema primarnoj dijagnozi pacijenta (p = 0,183). U ukupnom
uzorku utvrdena je statisticki znacajna blaga pozitivna korelacija izmedu PHQ-
9 skora i subjektivne procene uticaja simptoma na svakodnevno funkcionisanje
(r=0,294; p =0,009).

Zakljucak: Depresivni simptomi su prisutni kod znacajnog dela porodicnih
negovatelja pacijenata u ku¢nom lecenju. Intenzitet simptoma povezan je sa
vecom narusenoscu svakodnevnog funkcionisanja, $to ukazuje na potrebu
sistematskog pracenja mentalnog zdravlja ove populacije.

Kljucne reci: porodicni negovatelji, depresija, demencija, karcinom, mozdani
udar, skrining
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ABSTRACT

Introduction/Objective:: Family members providing informal care for patients
receiving home-hased care represent a population at increased risk of developing
depressive symptoms. The aim of this study was to assess the presence and
severity of depressive symptoms using the PHQ-9 questionnaire and to examine
the association between depressive symptoms and caregivers’ daily functioning.

Methods: A descriptive-analytical cross-sectional study was conducted among
77 family caregivers of patients enrolled in the Home Care Service of the Health
Center Subotica between March and September 2025. Depressive symptoms
were assessed using the Patient Health Questionnaire-9 (PHQ-9). Statistical
analysis included the t-test, Mann—Whitney U test, Kruskal-Wallis test, and
Spearman’s correlation coefficient.

Results: The mean PHQ-9 score was 8.48 = 6.14. A score > 10 was recorded in
30 (38.9%) participants. Minimal or mild depressive symptoms were present in
47 (61.1%) caregivers. No statistically significant differences in PHQ-9 scores were
observed according to caregiver sex (p = 0.423) or the patient’s primary diagnosis
(p = 0.183). In the overall sample, a statistically significant weak positive
correlation was found between PHQ-9 score and the self-reported impact of
symptoms on daily functioning (r = 0.294; p = 0.009).

Conclusion: Depressive symptoms are present in a substantial proportion
of family caregivers providing home-based care. The intensity of depressive
symptomsisassociated with greaterimpairment in daily functioning, highlighting
the importance of systematic monitoring of caregivers’ mental health.

Keywords: family caregivers, depression, dementia, neoplasms, stroke,
screening
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uvoD

Prema demografskim i socijalnim promenama u savre-
menim drustvima, broj osoba koje zahtevaju intenziv-
nu zdravstvenu negu kod kuce zbog onkoloskih bole-
sti, neurodegenerativnih poremecaja poput demencije
ili posledica ishemijskog cerebrovaskularnog incidenta
(ICV), stalno raste [1]. U takvim okolnostima, ¢lanovi
porodice — supruznici, deca ili drugi bliski srodnici —
preuzimaju klju¢nu ulogu u nezi, bez formalne obuke
ili institucionalne podrske, sto povecava rizik od psiho-
loskog opterecenja, ukljuc¢ujuci simptome depresije [2].

Negovanje pacijenata u kuénim uslovima obuh-
vata Sirok spektar aktivnosti: asistenciju pri svakod-
nevnim potrebama, medicinsku i terapijsku podrsku,
nadzor, fizitku pomo¢, ali i emocionalnu brigu, $to sve
mozZe dovesti do zamora, stresa i narusavanja mental-
nog zdravlja negovatelja [3]. Studije potvrduju visoku
prevalenciju depresivnih simptoma u ovoj populaciji.
Na primer, medu negovateljima osoba sa demencijom,
¢ak 31% pokazuje simptome umerene depresije, dok
9% ispunjava kriterijume za tesku depresiju [4]. Me-
ta-analiza negovatelja pacijenata sa onkoloskim obol-
jenjima navodi da je prosecna prevalencija depresiv-
nosti oko 42% [5].

Uloga negovatelja u kuénim uslovima ima dale-
kosezne implikacije i na funkcionisanje zdravstvenog
sistema. Nedostatak sistemske podrske moze dovesti
do pogorsanja kvaliteta nege, povecanja rizika od sag-
orevanja i vecih troskova zdravstvene zastite [6]. Zbog
toga je u savremenoj praksi vazan pouzdan skrining
depresivnosti medu negovateljima.

Upitnik PHQ-9 Siroko se koristi kao standardni
skrining alat u razli¢itim populacijama. Njegova pri-
mena u populaciji porodi¢nih negovatelja potvrdena
je u studijama o porodicama koje neguju decu obole-
lu od raka, gde skoro polovina negovatelja ispunjava
kriterijume za blagu depresiju [7], kao i u istrazivanji-
ma negovatelja starijih osoba u ku¢noj nezi, gde je kod
41,8 % prisutna depresija i 64,5% anksioznost [8]. PHQ-
9 se takode pokazao validnim i kod negovatelja osoba
sa intelektualnim tesko¢ama [9]. Prevalencija depresije
odredena PHQ-9 upitnikom kod negovatelja pacijena-
ta sa mozdanim udarom je iznosila 18,5% [10]. Nego-
vatelji pacijenata sa teskim povredama mozga imaju
potvrdene simptome depresije kod 61.2% ispitanika
uz povezanost sa anksioznos¢u gde je veci skor PHQ-9
korelirao sa losijim kvalitetom Zivota negovatelja [11].

Porodi¢ni negovatelji suocavaju se sa posebnim
problemima:
« Intenzitet i trajanje nege, narocito kod demencije i
post-ICV stanja, direktno uti¢u na psihi¢ko blagos-
tanje [4].

INTRODUCTION

According to demographic and social changes in con-
temporary societies, the number of individuals requi-
ring intensive home health care due to oncological di-
seases, neurodegenerative disorders such as dementia,
or consequences of ischemic cerebrovascular incident
(stroke) is constantly increasing [1]. In such circumstan-
ces, family members-spouses, children, or other close
relatives-assume a key role in caregiving without for-
mal training or institutional support, which increases
the risk of psychological burden, including symptoms
of depression [2].

Home caregiving encompasses a wide range of ac-
tivities: assistance with daily needs, medical and ther-
apeutic support, supervision, physical assistance, and
emotional care, all of which may lead to fatigue, stress,
and deterioration of caregivers'mental health [3]. Stud-
ies confirm a high prevalence of depressive symptoms
in this population. For example, among caregivers of
persons with dementia, as many as 31% show symp-
toms of moderate depression while 9% meet criteria
for severe depression [4]. A meta-analysis of caregivers
of oncology patients reports that the average preva-
lence of depression is approximately 42% [5].

The role of home caregivers also has far-reaching
implications for the functioning of the healthcare sys-
tem. Lack of systemic support may lead to deteriora-
tion in the quality of care, increased risk of burnout,
and higher healthcare costs [6]. Therefore, reliable
screening for depression among caregivers is import-
ant in contemporary practice.

The Patient Health Questionnaire-9 (PHQ-9) is wide-
ly used as a standard screening tool in various popula-
tions. Its application among family caregivers has been
confirmed in studies of families caring for children with
cancer, where nearly half of caregivers meet criteria for
mild depression [7], as well as in studies of caregivers
of older adults receiving home care, where depression
was present in 41.8% and anxiety in 64.5% of partici-
pants [8]. The PHQ-9 has also proven valid among care-
givers of persons with intellectual disabilities [9]. The
prevalence of depression determined by the PHQ-9
questionnaire among caregivers of stroke patients was
18.5% [10]. Caregivers of patients with severe brain in-
juries have confirmed depressive symptoms in 61.2%
of participants, with an association with anxiety, where
a higher PHQ-9 score correlated with poorer quality of
life among caregivers [11].

Family caregivers face several specific challenges:

« The intensity and duration of care, particularly in
dementia and post-stroke conditions, directly affect
psychological well-being [4].
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- Neformalni status negovatelja, odsustvo naknade,
podrske ili odmora dodatno pojacavaju emociona-
Ini teret [3].

« Socijalna izolacija i zanemarivanje sopstvenog
zdravlja povecavaju rizik za depresivne simptome [2].

U nasoj zemlji i regionu nedostaju sistematski po-
daci o depresivnosti porodi¢nih negovatelja pacijena-
ta u ku¢énom le¢enju, posebno u odnosu na specifi¢ne
dijagnosticke kategorije (onkolo3ki pacijenti, demenci-
ja, post-ICV). Proucavanje ove populacije vazno je kako
bi se unapredilo razumevanje njihovog mentalnog
zdravlja i omogucilo adekvatno planiranje daljih mera
podrske.

Cilj ovog istrazivanja bio je da se pomocu upitnika
Patient Health Questionnaire-9 (PHQ-9) proceni prisus-
tvoiintenzitet depresivnih simptoma medu ¢lanovima
porodice pacijenata uklju¢enih u Sluzbu ku¢nog le¢en-
ja, te da se ispita da li postoje razlike u nivou depre-
sivnih smetnji u zavisnosti od osnovne dijagnoze paci-
jenta (onkolo3ko oboljenje, demencija ili post-ishemi-
jski cerebrovaskularni incident).

Sekundarni cilj bio je da se proceni u kojoj meri de-
presivne smetnje uticu na svakodnevno funkcionisan-
je negovatelja u obavljanju ku¢nih, radnih i socijalnih
aktivnosti.

METODOLOGIA

Sprovedena je deskriptivno-analiticka studija prese-
ka medu ¢lanovima porodica pacijenata ukljucenih u
Sluzbu ku¢nog lecenja Doma zdravlja Subotica. Istrazi-
vanje je sprovedeno u periodu od marta do septembra
2025. godine.

Veli¢ina uzorka je odredena a priori. Koris¢enjem
G*Power softvera (verzija 3.1.9.7; Heinrich-Heine-Uni-
versitdt Dusseldorf, Disseldorf, Germany) i F tests —
ANOVA: Fixed effects, omnibus, one-way (three groups)
izraCunata je veli¢ina uzorka uz veli¢inu efekta 0.40,
nivo znacajnosti (a err prob =0,05) i snagu (1-  err prob
= 0,80). Prema postavljenim parametrima utvrdena je
minimalna veli¢ina uzorka od 66 jedinica posmatranja.

U analizu je uklju¢eno ukupno 77 porodi¢nih nego-
vatelja koji su kompletno popunili upitnik PHQ-9, dok
su svi nepotpuni upitnici bili iskljuceni iz analize.

PHQ-9 je validirani instrument za skrining depre-
sivnosti koji procenjuje ucestalost devet simptoma to-
kom prethodne dve nedelje. To je upitnik od 9 stavki
sa Likertovom skalom za samoprocenu. Ukupan skor
krece se u rasponu od 0-27 poena i klasifikuje tezinu
depresivnih simptoma u standardne kategorije. Sto
je visi ukupan rezultat, to su tezi depresivni simptomi
koje pojedinac dozivljava.

Pored PHQ-9 skora, prikupljeni su podaci o polu
i starosti porodi¢nih negovatelja kao i informacije o

- The informal status of caregivers, absence of finan-
cial compensation, support, or respite further in-
creases the emotional burden [3].

- Social isolation and neglect of their own health in-
crease the risk of depressive symptoms [2].

In our country and region, systematic data on de-
pression among family caregivers of patients receiving
home treatment are lacking, particularly in relation to
specific diagnostic categories (oncological patients,
dementia, post-stroke conditions). Studying this popu-
lation is important in order to improve understanding
of their mental health and enable adequate planning
of support measures.

The aim of this study was to assess the presence and
intensity of depressive symptoms among family mem-
bers of patients enrolled in the Home Care Service us-
ing the PHQ-9, and to examine whether differences in
the level of depressive symptoms exist depending on
the patient’s primary diagnosis (oncological disease,
dementia, or post-ischemic cerebrovascular incident).

The secondary aim was to assess the extent to
which depressive symptoms affect caregivers' daily
functioning in performing household, work, and social
activities.

METHODOLOGY

A descriptive-analytical cross-sectional study was con-
ducted among family members of patients enrolled in
the Home Care Service of the Primary Health Care Cen-
ter Subotica. The study was carried out between March
and September 2025.

The sample size was determined a priori. Using
G*Power software (version 3.1.9.7; Heinrich-Heine-Uni-
versitat Diisseldorf, Disseldorf, Germany) and F tests -
ANOVA: Fixed effects,omnibus, one-way (three groups),
the required sample size was calculated assuming an
effect size of 0.40, significance level (a err prob = 0.05),
and statistical power (1 — B err prob = 0.80). Based on
these parameters, the minimum required sample size
was 66 observational units.

A total of 77 family caregivers who fully completed
the PHQ-9 were included in the analysis, while all in-
complete questionnaires were excluded.

The PHQ-9 is a validated screening instrument for
depression that assesses the frequency of nine symp-
toms over the previous two weeks. It is a 9-item self-re-
port questionnaire using a Likert scale. The total score
ranges from 0 to 27 points and classifies the severity of
depressive symptoms into standard categories. High-
er total scores indicate more severe depressive symp-
toms experienced by the individual.

In addition to the PHQ-9 score, data were collected
on the sex and age of family caregivers, as well as in-
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osnovnoj dijagnozi pacijenta zbog koje je ukljucen
u kuéno lecenje (onkolosko oboljenje, demencija ili
stanje nakon ishemijskog cerebrovaskularnog in-
cidenta), kao i subjektivha procena uticaja simpto-
ma na svakodnevno funkcionisanje negovatelja (ne,
malo, dosta, izrazeno).

Podaci su prikupljani anonimno tokom rutinskih
dolazaka ¢lanova porodica uambulantu Sluzbe kuénog
lecenja, uz dobrovoljni pristanak ispitanika, u skladu sa
etickim principima Helsinske deklaracije. Istrazivanje
je odobreno od strane Etickog odbora Doma zdravlja
Subotica (del. br. 01-5/1/2025. od 20.02.2025).

Statisticka analiza obavljena je koris¢enjem
deskriptivnih statistickih metoda i metoda za testiranje
razlike izmedu grupa ispitanika i povezanosti izmedu
PHQ-9 skora i ispitivanih parametara. Za testiranje raz-
like korisc¢eni su t-test, Mann-Whitney U test i Kruskal-
Wallis test, a za ispitivanje povezanosti Spearmanov
koeficijent korelacije. Analiza podataka je sprovedena
u softverskom programu SPSS Statistics 22 (SPSS Inc.,
Chicago, IL, USA), a kriterijum za statistiCcku znacajnost
bio je p < 0,05.

REZULTATI

Studijom je obuhvaceno 77 ispitanika, prosecne sta-
rosne dobi 49,68 + 15,05 godina. Ulestalost Zenskih
negovatelja iznosila je 46 (59,7%), prosecne starosti
48,30 + 13,77 godina, dok je muskih negovatelja bilo
31 (40,3%), prosec¢ne starosti 51,71 + 16,79 godina. Sta-
rosna dob ispitanika se nije znacajno razlikovala prema
polu (p = 0,333), to ukazuje da je ispitivana grupa ho-
mogena u odnosu na starosnu dob.

Za svakog negovatelja odreden je ukupan PHQ-9
skor. Prose¢na vrednost za ispitivani uzorak iznosila je
8,48 + 6,14, sa rasponom vrednosti od 0 do 23 poena.
Medijana PHQ-9 skora kod Zenskih negovatelja iznosi-
laje 7,5 (raspon 0-21), a kod muskih 5,0 (raspon 0-23).

Tabela 1. Deskriptivni pokazatelji PHQ-9 ukupnog skora

Deskriptivni parametri / Descriptive parameters

Broj ispitanija / Number of respondents

Srednja vrednost / Mean value

Standardna devijacija / Standard deviation
Minimum / Minimum

25th percentile / 25th percentile

Medijana (50 percentila) / Median (50th percentile)
75 percentila / 75th percentile

Maksimum / Maximum

formation on the patient’s primary diagnosis that led
to inclusion in home care (oncological disease, demen-
tia, or condition following an ischemic cerebrovascu-
lar incident). A subjective assessment of the impact of
symptoms on the caregiver’s daily functioning (none,
mild, moderate, severe) was also recorded.

Data were collected anonymously during routine
visits of family members to the outpatient clinic of the
Home Care Service, with voluntary consent from partic-
ipants, in accordance with the ethical principles of the
Helsinki Declaration. The study was approved by the Eth-
ics Committee of the Primary Health Care Center Subot-
ica (decision no. 01-5/1/2025, dated February 20, 2025).

Statistical analysis was performed using descrip-
tive statistical methods and methods for testing dif-
ferences between groups and associations between
PHQ-9 scores and the examined parameters. The t-test,
Mann-Whitney U test, and Kruskal-Wallis test were
used to test differences, while Spearman’s correlation
coefficient was used to examine associations. Data
analysis was conducted using SPSS Statistics 22 (SPSS
Inc., Chicago, IL, USA), and the criterion for statistical
significance was set at p < 0.05.

RESULTS

The study included 77 participants with a mean age of
49.68 + 15.05 years. Female caregivers accounted for 46
(59.7%) participants, with a mean age of 48.30 + 13.77
years, while male caregivers accounted for 31 (40.3%)
participants, with a mean age of 51.71 + 16.79 years.
There was no statistically significant difference in age
between male and female participants (p = 0.333), in-
dicating that the study group was homogeneous with
respect to age.

For each caregiver, the total PHQ-9 score was cal-
culated. The mean value for the study sample was
8.48 + 6.14, with a range from 0 to 23 points. The me-

Table 1. Descriptive indicators of the PHQ-9 total score

Pol /Sex
. Ukupno/ Total
Zene /Female Muskarci / Male
46 31 77
8.85 7.94 8.48
5.86 6.59 6.14
0 0 0
4.0 3.0 4.0
7.5 5.0 7.0
13.25 13.0 13.0
21.0 23.0 23.0
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Tabela 2. Distribucija kategorija depresivne smetnje prema PHQ-9

Table 2. Distribution of categories of depressive disorder according to PHQ-9

Nema tegoba do minimalna depresija / No complaints to minimal depression 0-4 24 31.2%
Blaga depresija / Mild depression 5-9 23 29.9%
Umerena depresija / Moderate depression 10-14 16 20.8%
Umereno teSka depresija / Moderately severe depression 15-19 N 14.3%
Teska depresija / Severe depression 20-27 3 3.9%

Testirana je razlika ukupnog PHQ-9 skora izmedu polo-
va i nije utvrdena statisti¢ki znacajna razlika (p = 0,423),
Tabela 1.

Na osnovu ukupnog PHQ-9 skora i kategorizaci-
je teZine depresivnih simptoma, minimalne ili blage
simptome depresije imalo je 47 (61,1%) ispitanika.
Minimalni simptomi (skor 0-4) bili su prisutni kod 24
(31,2%), dok je blage simptome (skor 5-9) imalo 23
(29,9%) negovatelja. Simptomi sa PHQ-9 skorom =
10 registrovani su kod 30 (38,9%) ispitanika. Umere-
ni simptomi (skor 10-14) bili su prisutni kod 16
(20,8%), umereno teski (skor 15-19) kod 11 (14,3%),
a teski simptomi (skor 20-27) kod 3 (3,9%) negov-
atelja, Tabela 2.

Ucestalost negovatelja prema osnovnoj dijagnozi
pacijenta prikazana je na Grafikonu 1. Karcinom je bio
zastupljen kod 43 (55,8%) pacijenata, demencija kod
20 (26,0%), dok je 14 (18,2%) pacijenata imalo dijag-
nozu post-ishemijskog cerebrovaskularnog incidenta.

Karcinom 43; 55,8% /

Neoplasms 43; 55.8%

Grafikon 1. Ucestalost negovatelja prema osnovnoj dijagnozi pacijenta

dian PHQ-9 score among female caregivers was 7.5
(range 0-21), while among male caregivers it was 5.0
(range 0-23). The difference in total PHQ-9 scores be-
tween sexes was tested and no statistically significant
difference was found (p = 0.423), Table 1.

Based on the total PHQ-9 score and the catego-
rization of depressive symptom severity, minimal or
mild depressive symptoms were present in 47 (61.1%)
participants. Minimal symptoms (score 0-4) were ob-
served in 24 (31.2%) participants, while mild symp-
toms (score 5-9) were present in 23 (29.9%) caregiv-
ers. Symptoms with a PHQ-9 score > 10 were record-
ed in 30 (38.9%) participants. Moderate symptoms
(score 10-14) were present in 16 (20.8%), moderately
severe symptoms (score 15-19) in 11 (14.3%), and se-
vere symptoms (score 20-27) in 3 (3.9%) caregivers
(Table 2).

The distribution of caregivers according to the pa-
tient’s primary diagnosis is presented in Graph 1. Can-

Post— ICV 14;18,2% /
Stroke 14;18.2%

Demencija 20; 26%
Dementia 20; 26%

Graph 1. Distribution of caregivers according to the patient’s primary diagnosis
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Grafikon 2. PHQ-9 skor prema osnovnoj dijagnozi pacijenta

Medijana PHQ-9 skora kod negovatelja pacijenata
sa karcinomom iznosila je 6,0 (0-21), kod negovatelja
pacijenata sa demencijom 8,5 (1-23), dok je kod nego-
vatelja pacijenata sa post-ICV medijana iznosila 10,5
(0-18). Razlika u vrednostima PHQ-9 skora izmedu gru-
pa prema primarnoj dijagnozi pacijenta nije bila statis-
ticki znacajna (p = 0,183), Grafikon 2.

Ispitivanjem povezanosti izmedu PHQ-9 skora i
subjektivne procene uticaja simptoma na svakodnev-
no funkcionisanje kod ukupnog uzorka od 77 negov-
atelja utvrdena je statisticki znacajna blaga pozitivna
korelacija (r=0,294; p =0,009), Grafikon 3.

Povezanost PHQ-9 skora sa svakodnevnim funk-
cionisanjem negovatelja prikazana je po grupama

Demencija / Dementia

T T
Post—ICV / Stroke

Graph 2. PHQ-9 score according to patient's primary diagnosis

cer was present in 43 (55.8%) patients, dementia in 20
(26.0%), while 14 (18.2%) patients had a diagnosis of
post-ischemic cerebrovascular incident.

The median PHQ-9 score among caregivers of pa-
tients with cancer was 6.0 (0-21), among caregivers of
patients with dementia 8.5 (1-23), while among care-
givers of patients with post-ischemic cerebrovascular
incident the median was 10.5 (0-18). The difference
in PHQ-9 scores between groups according to the pa-
tient’s primary diagnosis was not statistically signifi-
cant (p = 0.183), Graph 2.

By examining the association between the PHQ-9
score and the subjective assessment of the impact of
symptoms on daily functioning in the total sample of
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Grafikon 3. Povezanost PHQ-9 skora i uticaja simptoma na svakodnevno funk-
cionisanje negovatel]

Graph 3. Correlation between PHQ-9 score and the impact of symptoms on ca-
regivers’daily functioning
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Tabela 3. Povezanost PHQ-9 skora i uticaja simptoma na svakodnevno
funkcionisanje negovatelja u odnosu na primarnu dijagnozu pacijenta

Dijagnoza / Diagnosis
Karcinom / Neoplasms
Demencija / Dementia
post —ICV / post — ICV
r.— Spearmanov koeficijent korelacije / r. — Spearman’s correlation coefficient

ispitanika u zavisnosti od primarne dijagnoze pacijen-
ta, Tabela 3. U grupi negovatelja pacijenata sa post-
ICV umerena pozitivna korelacija(r, = 0,529; p = 0,052),
iako nije dostigla statisticku znacajnost. Kod negov-
atelja pacijenata sa karcinomom (r, = 0,175; p = 0,263)
i demencijom (r, = 0,212; p = 0,370) nije utvrdena
statisticki znacajna povezanost.

DISKUSUJA

U ovoj studiji prosec¢an PHQ-9 skor medu ¢lanovima po-
rodice koji neguju pacijente u ku¢nom lecenju iznosio
je 8,48 + 6,14, dok je 38,9% ispitanika imalo skor > 10.
Ovi nalazi ukazuju da je znacajan deo porodi¢nih ne-
govatelja izlozen umerenim i tezim depresivnim simp-
tomima. Tan i saradnici u svom istrazivanju su potvrdili
da je prosecan skor PHQ-9 kod negovatelja pacijenata
sa demencijom iznosio 7,1 [12]. Prevalencija prijavljena
u meta-analiti¢koj studiji kod negovatelja osoba nakon
mozdanog udara ukazuju da je depresija prisutna kod
43,9% ispitanika [13], dok kod negovatelja pacijenata
sa malignim bolestima depresivni simptomi dostizu
priblizno 47% [5]. Ne$to manja ucestalost od 30,5% je
bila kod negovatelja pacijenata sa demencijom [12].
Krovni pregled sistematskih pregleda i meta-analiza
je objedinio dokaze o depresivnom morbiditetu kod
negovatelja pacijenata obolelih od karcinoma i objedi-
njena globalna prevalenca depresije kod neformalnih
negovatelja iznosila je 38% [14]. Ovakva podudarnost
rezultata potvrduje da su porodi¢ni negovatelji po-
pulacija sa povecanim rizikom za naruseno mentalno
zdravlje.

U analizi prema polu nije utvrdena statisticki
znacajna razlika u PHQ-9 skoru, $to ukazuje da su
depresivni simptomi podjednako zastupljeni medu
muskim i Zenskim negovateljima. Ovaj nalaz je u skla-
du sa pojedinim savremenim studijama koje pokazu-
ju da, iako Zene cesce preuzimaju ulogu negovatelja,
intenzitet depresivnih simptoma ne mora nuzno da
se razlikuje prema polu [15]. Medutim pojedine studi-
je potvrduju na znacajno vele angazovanje Zenskog
pola kada je u pitanju nega pacijenata sa demenci-
jom, sa ucestalos3¢u od 68% [12]. Dodatno, novija is-
trazivanja ukazuju da su kod Zenskih negovatelja vece
opterecenje i osecaj usamljenosti znacajno povezani

Table 3. Correlation between PHQ-9 score and the impact of symptoms on
caregivers' daily functioning according to the patient’s primary diagnosis

Broj / Number r, p
43 0.175 0.263
20 0.212 0.370
14 0.529 0.052

77 caregivers, a statistically significant weak positive
correlation was found (r,=0.294; p = 0.009), Graph 3.

The association between the PHQ-9 score and
caregivers’ daily functioning is presented by groups of
participants according to the patient’s primary diagno-
sis (Table 3). In the group of caregivers of patients with
post-ischemic cerebrovascular incident, a moderate
positive correlation was observed (r,.=0.529;p=0.052),
although it did not reach statistical significance. No
statistically significant association was found among
caregivers of patients with cancer (r,.=0.175;p=10.263)
and dementia (r,=0.212;p=0.370).

DISCUSSION

In this study, the average PHQ-9 score among family
members caring for patients receiving home treatment
was 8.48 + 6.14, while 38.9% of participants had a score
> 10. These findings indicate that a substantial proportion
of family caregivers are exposed to moderate and more
severe depressive symptoms. Tan and colleagues repor-
ted in their study that the average PHQ-9 score among ca-
regivers of patients with dementia was 7.1 [12]. The preva-
lence reported in a meta-analytic study among caregivers
of stroke survivors indicates that depression was present
in 43.9% of participants [13], while depressive symptoms
among caregivers of patients with malignant diseases re-
ach approximately 47% [5]. A somewhat lower prevalence
of 30.5% was reported among caregivers of patients with
dementia [12]. An umbrella review of systematic reviews
and meta-analyses synthesized evidence on depressive
morbidity among caregivers of cancer patients and repor-
ted a pooled global prevalence of depression among in-
formal caregivers of 38% [14]. Such consistency of findin-
gs confirms that family caregivers represent a population
at increased risk for impaired mental health.

The analysis by sex showed no statistically signifi-
cant difference in PHQ-9 scores, indicating that depres-
sive symptoms were equally represented among male
and female caregivers. This finding is consistent with
some contemporary studies showing that although
women more often assume the caregiving role, the
intensity of depressive symptoms does not necessarily
differ by sex [15]. However, some studies confirm sig-
nificantly greater involvement of women in caregiving
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sa intenzitetom depresivnih simptoma, pri ¢emu smis-
ao zivotne svrhe moze imati medijatorsku ulogu u tom
odnosu [16].

Ispitivanje razlika prema primarnoj dijagnozi paci-
jenta nije pokazalo statisticki znacajne razlike u nivou
depresivnih simptoma izmedu grupa. lako su medijane
bile numericki vise kod negovatelja pacijenata sa post-
ICV i demencijom, dobijene razlike nisu dostigle nivo
statistiCcke znacajnosti. Ovaj nalaz moze biti posledica
relativno malog uzorka i varijabilnosti unutar grupa.
Medutim, numericki trend visih vrednosti kod negov-
atelja pacijenata sa neuroloskim oboljenjima u skladu
je sa ranijim istrazivanjima koja ukazuju da neurokog-
nitivni poremecaji i nagla funkcionalna zavisnost paci-
jenta predstavljaju znaéajan psiholoski teret za negov-
atelje [4,15].

Sekundarni cilj istrazivanja odnosio se na pov-
ezanost depresivnih simptoma i svakodnevnog funk-
cionisanja negovatelja. U ukupnom uzorku utvrdena je
statisticki znacajna blaga pozitivna korelacija izmedu
PHQ-9 skora i subjektivhe procene uticaja simptoma
na svakodnevno funkcionisanje. Ovaj nalaz ukazu-
je da sa porastom intenziteta depresivnih simptoma
raste i stepen narusenosti radnih, porodi¢nih i socijal-
nih aktivnosti negovatelja. Slicnu povezanost izmedu
psiholoskog optereéenja i smanjenog kvaliteta zivota
potvrduju i ranije meta-analize [17].

U podgrupnoj analizi prema dijagnozi pacijenta
uocena je umerena pozitivna korelacija kod negovatel-
ja pacijenata sa post-ICV, sa nivoom bliskim statistickoj
znacajnosti. Ovakav trend moze ukazivati na specifi¢cnu
ranjivost ove grupe. Nagla pojava cerebrovaskularnog
incidenta i iznenadna promena funkcionalnog statusa
pacijenta mogu dovesti do intenzivhog psiholoskog
opterecenja ¢lanova porodice koji preuzimaju ulogu
negovatelja bez prethodne pripreme. Nasuprot tome,
kod hroni¢nih stanja poput demencije ili malignih
bolesti, duzi tok bolesti moze omoguciti postepenu
adaptaciju i razvoj mehanizama suocavanja. Slicno
tome, u zajedni¢kim analizama neformalnih negov-
atelja osoba sa teSkim mentalnim poremecajima po-
kazano je da su vece funkcionalno osteéenje korisnika
nege i Zenski pol znacajno povezani sa depresivnim
simptomima, dok je duze trajanje bolesti bilo poveza-
no sa manjim rizikom za depresiju, $to se tumaci proce-
som adaptacije negovatelja [18].

Klinicki znacaj ovih nalaza ogleda se u potre-
bi sistematskog prepoznavanja i pracenja mental-
nog zdravlja porodi¢nih negovatelja u okviru Sluzbe
ku¢nog le¢enja. PHQ-9 se u ovom istrazivanju poka-
zao kao praktican i primenljiv instrument za rutins-
ki skrining depresivnih simptoma, 5to je u skladu sa
preporukama savremenih istrazivanja o integraciji

for patients with dementia, with a prevalence of 68%
[12]. Additionally, recent research indicates that great-
er burden and feelings of loneliness among female
caregivers are significantly associated with the inten-
sity of depressive symptoms, while a sense of life pur-
pose may play a mediating role in this relationship [16].

The analysis of differences according to the patient’s
primary diagnosis did not reveal statistically significant
differences in the level of depressive symptoms be-
tween groups. Although the medians were numerically
higher among caregivers of patients with post-ICV and
dementia, the observed differences did not reach sta-
tistical significance. This finding may be a consequence
of the relatively small sample size and variability within
groups. However, the numerical trend toward higher
values among caregivers of patients with neurological
diseases is consistent with previous studies indicating
that neurocognitive disorders and sudden functional
dependence of the patient represent a significant psy-
chological burden for caregivers [4,15].

The secondary aim of the study referred to the as-
sociation between depressive symptoms and caregiv-
ers’ daily functioning. In the overall sample, a statisti-
cally significant weak positive correlation was found
between PHQ-9 scores and the subjective assessment
of the impact of symptoms on daily functioning. This
finding indicates that as the intensity of depressive
symptoms increases, the degree of impairment in care-
givers’ work, family, and social activities also increases.
A similar association between psychological burden
and reduced quality of life has been confirmed in pre-
vious meta-analyses [17].

In the subgroup analysis according to the patient’s
diagnosis,amoderate positive correlation was observed
among caregivers of patients with post-ICV, with a level
close to statistical significance. This trend may indicate
a specific vulnerability of this group. The sudden onset
of a cerebrovascular incident and the abrupt change in
the patient’s functional status may lead to intense psy-
chological burden for family members who assume the
caregiving role without prior preparation. In contrast, in
chronic conditions such as dementia or malignant dis-
eases, the longer disease course may allow gradual ad-
aptation and the development of coping mechanisms.
Similarly, pooled analyses of informal caregivers of indi-
viduals with severe mental disorders have shown that
greater functional impairment of the care recipient and
female sex are significantly associated with depressive
symptoms, while longer disease duration is associated
with a lower risk of depression, which is interpreted as a
process of caregiver adaptation [18].

The clinical significance of these findings lies in the
need for systematic recognition and monitoring of the
mental health of family caregivers within home care

50 Mart2026. | Volumen 7 /Broj 1 | Srpski MEDICINSKI CASOPIS LEKARSKE KOMORE



DEPRESIVNE SMETNJE MEBU CLANOVIMA PORODICE KOJI BRINU O PACIJENTIMA U KUCNOM LECENJU: PHQ-9 STUDIJA PRESEKA

Gavrilovi¢ N.

DEPRESSIVE SYMPTOMS AMONG FAMILY MEMBERS PROVIDING INFORMAL CARE FOR PATIENTS RECEIVING HOME-BASED CARE: A PHQ-9 CROSS-SECTIONAL STUDY

procene mentalnog zdravlja negovatelja u primarnu
zdravstvenu zastitu [6,19].

Ogranic¢enje studije predstavlja relativno mali
uzorak, posebno u podgrupama prema dijagnozi
pacijenta, $to moze umanijiti statisticku snagu ana-
lize i otezati detekciju znacajnih razlika. Buduca is-
trazivanja sa ve¢im uzorkom i ukljuc¢ivanjem dodatnih
sociodemografskih i psihosocijalnih varijabli mogla
bi pruziti detaljniji uvid u faktore rizika za depresivne
smetnje medu porodi¢nim negovateljima. Istrazivan-
ja medu negovateljima osoba sa demencijom poka-
zala su da su pojedini sociodemografski faktori, ukl-
juCujudi starost, obrazovanje i odnos sa pacijentom,
znacajno povezani sa psiholoskim blagostanjem
negovatelja, $to dodatno opravdava potrebu za nji-
hovim sistematskim ispitivanjem u buduc¢im studija-
ma [20].

ZAKLJUCAK

Rezultati ove studije pokazuju da su depresivni simp-
tomi znacajno prisutni medu ¢lanovima porodica koji
brinu o pacijentima uklju¢enim u Sluzbu ku¢nog lece-
nja, pri ¢emu je nesto viSe od trecine ispitanika imalo
PHQ-9 skor > 10. Nivo depresivnih simptoma se nije
razlikovao prema polu i primarnoj dijagnozi pacijen-
ta, ali uocene razlike vrednosti ukupnog PHQ-9 skora
ukazuju na moguce varijacije u opterecenju medu po-
dgrupama.

Pozitivna povezanost izmedu intenziteta depre-
sivnih simptoma i subjektivne procene narusenosti
svakodnevnog funkcionisanja negovatelja ukazuje da
porast depresivnih simptoma prati izrazeniji uticaj na
radne, porodi¢ne i socijalne aktivnosti negovatelja.

Dobijeni rezultati naglasavaju znacaj sistematsk-
0g prepoznavanja i pracenja mentalnog zdravlja po-
rodi¢nih negovatelja u okviru ku¢nog le¢enja. PHQ-9
se pokazao kao praktic¢an i primenljiv instrument za
skrining depresivnih simptoma u ovoj populaciji.

Imajuci u vidu ogranicenja studije, ukljucujudi rel-
ativno maniji broj ispitanika u pojedinim podgrupama,
opravdana su buduca istrazivanja sa veéim uzorcima
kako bi se potvrdili nalazi ove studije. Ukljucivanje
Sireg spektra sociodemografskih i psihosocijalnih vari-
jabli mogla bi omoguciti preciznije sagledavanje fakto-
ra rizika i razvoj ciljanih intervencija podrske.

Sukob interesa: Nije prijavljen.

services. In this study, the PHQ-9 proved to be a practi-
cal and applicable instrument for routine screening of
depressive symptoms, which is consistent with recom-
mendations from contemporary research advocating
the integration of caregiver mental health assessment
into primary health care [6,19].

A limitation of this study is the relatively small
sample size, particularly in the subgroups according
to the patient’s diagnosis, which may reduce the sta-
tistical power of the analysis and make detection of
significant differences more difficult. Future studies
with larger samples and the inclusion of additional
sociodemographic and psychosocial variables could
provide a more detailed insight into the risk factors for
depressive symptoms among family caregivers. Stud-
ies among caregivers of persons with dementia have
shown that certain sociodemographic factors, includ-
ing age, education, and relationship with the patient,
are significantly associated with caregivers’ psycho-
logical well-being, which further justifies the need for
their systematic investigation in future studies [20].

CONCLUSION

The results of this study show that depressive symptoms
are significantly present among family members caring
for patients enrolled in the Home Care Service, with sli-
ghtly more than one-third of participants having a PHQ-
9 score > 10. The level of depressive symptoms did not
differ according to sex or the patient’s primary diagnosis;
however, observed differences in total PHQ-9 scores su-
ggest possible variations in burden among subgroups.

The positive association between the intensity of
depressive symptoms and the subjective assessment
of impairment in caregivers’ daily functioning indicates
that an increase in depressive symptoms is accom-
panied by a more pronounced impact on caregivers’
work, family, and social activities.

The obtained results emphasize the importance of
systematic recognition and monitoring of the mental
health of family caregivers within home care services.
The PHQ-9 proved to be a practical and applicable in-
strument for screening depressive symptoms in this
population.

Considering the limitations of the study, including
the relatively small number of participants in certain
subgroups, future research with larger samples is jus-
tified in order to confirm the findings of this study. The
inclusion of a broader range of sociodemographic and
psychosocial variables could enable a more precise
identification of risk factors and the development of
targeted support interventions.

Conflict of interest: None declared.
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IMPACT OF LEFT VENTRICULAR GEOMETRY, EXPRESSED AS
INTERVENTRICULAR SEPTAL AND POSTERIOR WALL THICKNESS,
ON THE OUTCOME OF ACUTE ISCHEMIC STROKE

Dejan Munjiza', Biljana Georgievski-Brki¢'? Filip Vitosevic', Ljubica Dimitrijevi¢', Marjana Vukicevic'

! Specijalna bolnica,Sveti Sava", Beograd, Srbija

2 Univerzitet u Kragujevcu, Fakultet medicinskih nauka,
Kragujevac, Srbija

SAZETAK

Uvod/Cilj: Znacajni udeo zdravstvenog opterecenja stanovniStva obuhvata
akutni mozdani udar. Varijable dobijene transtorakalnom ehokardiografijom
predstavljaju jasne prediktore ishoda kardioloskih oboljenja, ali je i sve vise
dokaza o njihovom znacaju u predvidanju ishoda neuroangiolokih oboljenja.

Cilj rada jeste da se dokaze hipoteza da je promena geometrije leve komore
iskazana porastom dimenzije zidova leve komore primenljiv marker lo3eg ishoda
akutnog mozdanog udara.

Materijali i metode: Metodologija je bazirana na analizi ultrazvu¢nih varijabli
167 pacijenata koji su pretrpeli akutni moZdani udar ishemijske geneze, uz
analizu varijabli modifikovanog Rankin skora definisanog pri otpustu sa lecenja,
a kao pokazatelja ishoda bolesti u funkcionalnom smislu.

Rezultati: Rad ukazuje na korelacija izmedu debljine kako interventrikularnog
septuma tako i zadnjeg zida leve komore sa jedne i funkcionalnog stanja
bolesnika, sa druge strane. Hipoteza se pokazala tacnom, odnosno porastom
dijametra interventrikularnog septuma i/ili zadnjeqg zida leve komore, raste i
mogucnost losijeg ishoda bolesti.

Zakljucak: Oba pracena parametra pokazuju pozitivnu prediktivnu vrednost u
odnosu na stepen funkcionalnosti pacijenata pri otpustu.

Kljuéne reci: mozdani udar, promena geometrije leve komore, ehokardiografija
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ABSTRACT

Introduction/Objective: Acute stroke represents a significant component
of the overall health burden of the population. Parameters obtained by
transthoracic echocardiography are well-established predictors of outcomes in
cardiovascular diseases, while increasing evidence indicates their importance in
predicting outcomes in neurovascular disorders.

This study aims to test the hypothesis that changes in left ventricular geometry,
expressed as an increase in left ventricular wall thickness, represent a useful
marker of poor outcome in patients with acute ischemic stroke.

Materials and methods: The methodology was based on the analysis of
echocardiographic variables in 167 patients with acute ischemic stroke, together
with variables of the modified Rankin Scale assessed at hospital discharge, used
as an indicator of functional outcome.

Results: The study indicates a correlation between the thickness of both the
interventricular septum and the posterior wall of the left ventricle, on the one
hand, and the functional status of patients, on the other. The results confirmed
the study hypothesis, demonstrating that an increase in interventricular septal
thickness and/or posterior left ventricular wall thickness is associated with a
higher probability of unfavorable outcome.

Conclusion: Both evaluated echocardiographic parameters showed positive
predictive value in relation to functional outcomes.

Keywords: stroke, changes in left ventricular geometry, echocardiography
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uvoD

Mozdani udar i dalje zauzima drugo mesto na skali
uzroka smrtnosti, a na globalnom nivou predstavlja tre-
¢i po ucestalosti zajednicki uzrok smrti i invaliditeta [1].
Nadalje, postojece prognoze upucuju na dalji rast stope
incidencije ovog oboljenja u tekucoj deceniji, odnosno
do 2030. godine, prvenstveno u zemljama sa niskim do-
hotkom, i to bez razlike u odnosu na pol ili godine [2].
Broj novoobolelih sa mozdanim udarom raste od 1990.
godine, uporedo sa povecanjem smrtnosti, a u istom
razdoblju su se smanjile stope incidencije standardizo-
vane prema starosti [3]. Pregled meta-analiza pokazuje
da je u Evropi incidencija mozdanog udara oko 191,9
na 100.000 osoba-godina uz prevalenciju koja je proce-
njena na oko 9,1% kod muskaraca i oko 9,2% kod zena,
uz trend porasta [4]. Ova bolest predstavlja cetvrti uzrok
smrtnosti u Sjedinjenim Ameri¢kim Drzavama [5].

Klasi¢ni faktori rizika ateroskleroze predstavljaju
ujedno i faktore rizika ishemijskog mozdanog udara, pa
ne ¢udi ¢injenica da mozdani udar u ogromnoj vecini
slucajeva prati vise kardioloskih komorbiditeta. Otuda
ideja da osnovne varijable geometrije miokarda leve
komore dobijene transtorakalnom ehokardiografijom,
odnosno debljinu interventrikularnog septuma (IVS) i
zadnjeg zida (ZZ) leve komore, procenimo kao potenci-
jalne prediktore ishoda kod akutnog mozdanog udara.

Cilja rada je da se proceni povezanost debljine
interventrikularnog septuma (IVS) i zadnjeg zida (Z2)
leve komore, kao ,sirovih” i svima dostupnih bed-side
ehokardiografskih parametara, a koji ne zahtevaju
sofisticiranije kompjuterske programe, sa ishodom
lecenih pacijenata sa mozdanim udarom ishemijskog
tipa. Ovo je ucinjeno testiranjem hipoteze da je pov-
ecana debljina interventrikularnog septuma (IVS) i
zadnjeg zida (ZZ) leve komore potencijalni pokazatelj
ishoda ovog oboljenja.

MATERIJALI | METODE

Svi podaci su prikupljeni retrospektivno, nakon okon-
¢anja hospitalizacije, iz bolnicke medicinske dokumen-
tacije, za ukupno 167 bolesnika le¢enih od akutnog is-
hemijskog mozdanog udara u Jedinici intenzivne nege
nivoa Ill Specijalne bolnice ,Sveti Sava’, i to u periodu
od 1. septembra 2024. godine do 1. septembra 2025.
godine. Pored opstih demografskih odrednica uzorka
(pol i starost ispitanika), uzeti su i podaci o klasi¢nim
faktorima rizika uz ispitivane parametre transtorakal-
nih ehokardiografskih studija, odnosno debljine inter-
ventrikularnog septuma (IVS) i zadnjeg zida (ZZ) leve
komore, merenih na parasternalnom uzduznom prese-
ku (engl. parasternal long axis — PLAX).

Ostvareni rezultati lecenja ispitanika, procenje-
ni primenom modifikovane Rankin skale pri otpustu

ON THE OUTCOME OF ACUTE ISCHEMIC STROKE
INTRODUCTION

Stroke remains the second leading cause of mortality
and, globally, represents the third most common com-
bined cause of death and disability [1]. Furthermore,
current projections indicate a continued increase in
the incidence of this disease during the present deca-
de, up to 2030, primarily in low-income countries and
without significant differences with respect to sex or
age [2]. Since 1990, the number of newly diagnosed
stroke cases has been increasing in parallel with mor-
tality, although age-standardized incidence rates have
decreased over the same period [3]. A review of me-
ta-analyses indicates that, in Europe, the incidence of
stroke is approximately 191.9 per 100,000 person-ye-
ars, with prevalence estimated at about 9.1% in men
and 9.2% in women, and with a continuing upward
trend [4]. Stroke represents the fourth leading cause of
death in the United States [5].

Classical risk factors for atherosclerosis are also ma-
jor risk factors for ischemic stroke; therefore, it is not
surprising that in the vast majority of cases multiple
cardiological comorbidities accompany stroke. This
fact prompted the idea of evaluating basic parameters
of left ventricular myocardial geometry obtained by
transthoracic echocardiography — namely, the thick-
ness of the interventricular septum (IVS) and of the left
ventricular posterior wall (PW), as potential predictors
of outcome in acute stroke.

The present study aims to assess the association
between the thickness of the interventricular septum
(IVS) and the posterior wall (PW) of the left ventricle,
as “raw” and universally available bedside echocar-
diographic parameters that do not require more so-
phisticated computer programs, and the outcome of
patients treated for ischemic stroke. This was done by
testing the hypothesis that increased IVS thickness and
left ventricular PW thickness are potential indicators of
the outcome of this disease.

MATERIALS AND METHODS

Data were collected retrospectively from hospital me-
dical records, after patient discharge, for a total of 167
patients treated for acute ischemic stroke in the Level
[l Intensive Care Unit of the Special Hospital Sveti Sava,
between September 1,2024 and September 1, 2025. In
addition to the general demographic sample characte-
ristics (sex and age of the participants), data were also
collected regarding classical risk factors along with
the examined parameters of transthoracic echocardi-
ographic studies, namely the interventricular septum
(IVS) thickness and the thickness of the left ventricular
posterior wall (PW), measured in the parasternal long-
axis view (PLAX).
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Tabela 1. Raspodela odgovora na modifikovanoj Rankin skali (mRS)

Table 1. Distribution of responses on the Modified Rankin scale (mRS)

Potpuni oporavak /
0 No spympt:ms atall Bl
. Bez gna'éajne or?espplsobljeno'sti — pacijent sposoban za obavljanje svih gktivnosti / - 56 (33.4%)
No significant disability: despite symptoms, able to carry out all usual duties and activities
) La.ka on.esp(??obljenost — pacijent sposoba.n za sarn'o.zbrinjavanje alineizasve premqrbidpe aktivn(?sti / 31(18.6%)
Slight disability: unable to perform all previous activities but able to look after own affairs without assistance
3 Umerena opequsobljen@_t — pacijentu je neophodna pomoé alije s_posoban za samostalni hod / 25 (15.0%)
Moderate disability: requiring some help but able to walk without assistance
s Umereno teska one§po§qbljenost — pacijent r?ije sposopan za samostalni hod / . ’ . 20(12.0%)
Moderately severe disability: unable to walk without assistance and unable to attend to own bodily needs without assistance
5 Tedka on.esptl)ﬁobljeno.st - pa'cijent.je nepokretan. i.kompletno zavisgn od tude nege i Pomoc’i / 9 (5.4%)
Severe disability: bedridden, incontinent and requiring constant nursing care and attention
Smrtni ishod — pacijent je preminuo /
6 perienidel 11 (6.6%)
UKUPNO /
TOTAL 167 (100%)

iz bolnice, predstavljali su obelezje ishoda oboljenja,
s obzirom da je navedena skala najucestaliji klinicki
alat za procenu stepena invaliditeta nakon mozdanog
udara. Sve ultrazvucne preglede obavio je iskusni kar-
diolog - ehokardiografista u prvih 72 sata od prijema
na Odeljenje intenzivne nege, aparatom GE LOGIQ S8.
Tabela 1 razvrstava ispitanike prema njihovom skoru na
modifikovanoj Rankin skali (mRS), dok Grafikon 1 pred-
stavlja graficki prikaz distribucije bolesnika prema ovoj
karakteristici.

60

50

40

%

o

The achieved patient treatment outcomes were as-
sessed using the modified Rankin Scale at hospital dis-
charge and were taken to represent the indicator of dis-
ease outcome, as this scale is the most commonly used
clinical tool for assessing the degree of disability after
stroke. All ultrasound examinations were performed by
an experienced cardiologist-echocardiographer within
the first 72 hours after admission to the Intensive Care
Unit, using a GE LOGIQ S8 device. Table 1 classifies the par-
ticipants according to their score on the modified Rankin

30
20
| I i
0 L
0 1 2 3 < 5 6

Skor pacijenata na mRS pri otpustu / Patients score on mRS at discharge

Grafikon 1. Prikaz raspodele subjekata (relativna ucestalost) po grupama mo-
difikovane Rankin skale

Figure 1. Relative frequency distribution of modified Rankin Scale categories
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Opis podataka je predstavljen u formi apsolutne
i relativne ucestalosti (n,%) uz primenu aritmeticke
sredine sa standardnom devijacijom (as + sd) ili medi-
jane (opseg, min — max), 5to su diktirali statisticki oblik
i raspodela promenljivih. Povezanost stepena ishoda
oboljenja sa ispitivanim ehokardiografskim statis-
tickim karakteristikama je ocenjena upotrebom Spir-
manovog koeficijenta korelacije. Za proveru statisticke
znacajnosti radnih hipoteza uzet je alfa nivo od 0,05.
Za statisticku analizu podataka koris¢en je programs-
ki alat IBM SPSS Statistics 24 (SPSS Inc, Chicago, IL, USA).

REZULTATI

Analizom je obuhvaceno ukupno 167 pacijenata lece-
nih od akutnog ishemijskog mozdanog udara. Prosek
starosti uzorka je bio oko 67 godina (67,1 godina sa
standardnom devijacijom 12,2 godina), od ¢ega je 108
ispitanika bilo muskog a 59 zenskog pola. Najstariji bo-
lesnik je imao 91 godinu, a najmladi 35 godina. Demo-
grafski opis uzorka i raspodela faktora rizika predstav-
lieni su u Tabeli 2. Svi analizirani subjekti su imali ura-
denu transtorakalnu ehokardiografsku studiju kojom
je meren dijametar interventrikularnog septuma (IVS) i
zadnjeg zida (ZZ) leve komore po standardima Americ-
kog drustva ehokardiografista (engl. American Society
of Echocardiography — ASE) i Evropskog udruzenja za
kardiovaskularni imidzing (engl. European Association
of Cardiovascular Imaging — EACVI). Prosec¢ne vrednosti
za obe varijable sa standardnim devijacijama su prika-
zane u Tabeli 3.

Dijametar IVS, definisan prema ASE/EACVI preporu-
kama kao univerzalni i Siroko rasprostranjeni marker
geometrije leve komore, koris¢en je kao determinanta
ishoda oboljenja posmatranog uzorka. Testiranje re-
zultata le€enja prema dijametru IVS/ZZ je sprovede-

Tabela 2. Demografske varijable, faktori rizika i medijana ishoda bolesti

Varijable / Variables

Pol, n (%) / Sex, n (%)
muski / male
Zenski / male

Starost, as + sd / Age, mean + sd

Hipertenzija, n (%) / Hypertension, n (%)

Atrijalna fibrilacija, n (%) / Atrial fibrillation, n (%)
Diabetes mellitus, n (%) / Diabetes mellitus, n (%)
Hiperlipidemija, n (%) / Hyperlipidemia, n (%)
Pusenje, n (%) / Smoking, n (%)

Zloupotreba alkohola, n (%) / Alcohol abuse, n (%)
Gojaznost, n (%) / Obesity, n (%)

Skor na Rankin skali, medijana (opseg) / Score on the Rankin scale, median (range)

ON THE OUTCOME OF ACUTE ISCHEMIC STROKE

Scale (mRS), while Figure 1 is a graphical representation of
the distribution of patients according to this characteristic.
The description of the data is presented in the form
of absolute and relative frequencies (n, %) with the use
of the arithmetic mean with standard deviation (mean
+ SD) or the median (range, min-max), as dictated by
the statistical form and distribution of the variables. The
association between the degree of disease outcome
and the examined echocardiographic statistical char-
acteristics was evaluated using Spearman’s correlation
coefficient. For testing the statistical significance of the
working hypotheses, an alpha level of 0.05 was used.
The IBM SPSS Statistics 24 (SPSS Inc., Chicago, IL, USA)
software was used for statistical data analysis.

RESULTS

The analysis included a total of 167 patients treated for
acute ischemic stroke. The average age of the sample
was approximately 67 years (67.1 years with a standard
deviation of 12.2 years), of whom 108 were male, and
59 were female. The oldest patient was 91 years old,
while the youngest was 35 years old. The demograp-
hic characteristics of the sample and the distribution
of risk factors are presented in Table 2. All analyzed
subjects underwent a transthoracic echocardiograp-
hic study wherein the diameter of the interventricular
septum (IVS) and of the left ventricular posterior wall
(PW) were measured according to the standards of the
American Society of Echocardiography (ASE) and the
European Association of Cardiovascular Imaging (EA-
CVI). The mean values for both variables with standard
deviations are presented in Table 3.

The IVS diameter, defined in keeping with ASE/
EACVI recommendations as a universal and widely
used marker of left ventricular geometry, was used as a

Table 2. Demographic variables, risk factors and median score of disease outcome

108 (64.7%)
59 (35.3%)

67.1£12.2
152 (91%)
60 (35.9%)
45 (26.9%)
43 (25.7%)
57 (34.1%)
9(5.4%)
16 (9.6%)
2(0-6)
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Tabela 3. Ehokardiografski parametri

Table 3. Echocardiographic parameters

IVS, as = sd / IVS, mean = sd

10.18 = 2.57 7 17

711K, as £ sd / LVPW, mean + sd

9.85+2.77 7 19

IVS — interventrikularni septum; ZZLK — zadnji zid leve komore

Tabela 4. Spirmanov koeficijent i verovatnoca

IVS — interventricular septum;, LVPW — left ventricular posterior wall

Table 4. Spearman’s correlation coefficients and p-values

IVS/1VS r 0,91
p 0,01
IILK/ LVvPW r 0,88
p 0,01

IVS — interventrikularni septum; ZZLK — zadnji zid leve komore

no upotrebom neparametarske korelacije navedenih
varijabli i krajnjeg dobijenog skora na modifikovanoj
Rankin skali.

Analizom, putem Spirmanove korelacije, pokazan
je znacajan stepen korelacije izmedu ishoda bolesti
i dijametra IVS sa pozitivnim predznakom (r, = 0,91;
p = 0,01; Tabela 4), odnosno, da losija geometrija leve
komore, izrazena porastom dijametra IVS, povecava
stepen funkcionalne onesposobljenosti bolesnika
nakon akutnog ishemijskog moZdanog udara.

Dijametar posteriornog zida leve komore, definisan
po istim preporukama, takode je testiran kao potenci-
jalna varijabla prognoze klinickog ishoda. | ovde, veca
vrednost varijable znacajno korelira sa viSim stepen-
om Rankin skora (r, = 0,88; p = 0,01; Tabela 4), odnosno
vedi dijametar zadnjeg zida leve komore sugerise
nepovoljniji klinicki tok kod pacijenata sa akutnim
ishemijskim mozdanim udarom.

DISKUSLJA

Ispitivanje je obuhvatilo 167 bolesnika oba pola, sa
akutnim ishemijskim moZzdanim udarom, uz dominaci-
ju muskaraca (64,7%). Ukupna prosecna starost pacije-
nata je bila oko 67 godina.

Medu prikupljenim, poredenim i analiziranim ul-
trazvu¢nim obelezjima ovog uzorka, kao pokazatelji
loSeg klinickog ishoda sa statisticki relevantnim stepe-
nom pozitivne povezanosti su se pokazali i dijametar
interventrikularnog septuma kao i dijametar zadnjeg
zida leve komore, definisani standardima Americkog
drustva ehokardiografista (ASE) i Evropskog udruzenja
za kardiovaskularni imidzing (EACVI) [6,7]. Dakle, po-

IVS — interventricular septum;, LVPW — left ventricular posterior wall

determinant of disease outcome in the observed sam-
ple. Testing of treatment outcomes in relation to the
IVS/PW diameter was carried out using non-parametric
correlation between these variables and the final ob-
tained score on the modified Rankin Scale.

Spearman’s correlation analysis showed a signifi-
cant degree of correlation between disease outcome
and the IVS diameter, with a positive correlation coeffi-
cient (r,=0.91; p = 0.01; Table 4), indicating that poorer
left ventricular geometry, expressed by an increase in
IVS diameter, increases the degree of functional dis-
ability of patients after acute ischemic stroke.

The diameter of the posterior left ventricular wall,
defined in keeping with the same recommendations,
was also tested as a potential variable for the progno-
sis of clinical outcome. Here also, a higher value of the
variable significantly correlated with a higher score on
the modified Rankin Scale (r, = 0.88; p = 0.01; Table 4),
i.e.,, a larger diameter of the left ventricular posterior
wall suggested a less favorable clinical course in pa-
tients with acute ischemic stroke.

DISCUSSION

The study included 167 patients of both sexes with
acute ischemic stroke, with a predominance of men
(64.7%). The overall mean age of the patients was
approximately 67 years.

Among the collected, compared, and analyzed ul-
trasound characteristics of this sample, the diameter of
the interventricular septum as well as the diameter of
the posterior wall of the left ventricle, defined by the
standards of the American Society of Echocardiography
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rast debljine kako interventrikularnog septuma tako
i zadnjeg zida leve komore povecava stepen funkcio-
nalne onesposobljenosti bolesnika nakon akutnog ish-
emijskog mozdanog udara.

U savremenim uslovima, u vecini radova se kao
osnovni markeri geometrije leve komore koriste jasno
definisani parametri kao $to su masa leve komore ili
relativna debljina zida leve komore (engl. left ventric-
ular relative wall thickness - LV RWT), sto je svakako is-
pravnije jer bolje prognosticki korelira sa ishodima kar-
diovaskularnih bolesti [8-12], ali zahteva sofisticiranije
ehokardiografske softvere i nije primenjivo za bed-side
preglede kakvi su kod akutnog mozdanog udara najiz-
zi¢nim podacima je ¢injenica da su upravo sirovi podaci
o debljini IVS analizirani i od strane drugih autora kod
bolesnika sa hipertenzijom [13], koja se tradicionalno
smatra najdefinisanijim faktorom rizika od mozdanog
udara. Pokazano je da povecana debljina interventri-
kularnog septuma predstavlja nezavisan i znalajan
prediktor buduceg razvoja koronarne bolesti i infarkta
miokarda. Takode, u populaciji pacijenata sa atrijalnom
fibrilacijom ukljucenih u Atrial Fibrillation Follow-up In-
vestigation of Rhythm Management (AFFIRM) studiju,
hipertrofija leve komore (engl. left ventricular hypertro-
phy — LVH) definisana kao umereno ili znatno uvecana
debljina interventrikularnog septuma pokazala se kao
prediktor ukupnog mortaliteta i mozdanog udara,
nezavisno od klasi¢nih klinickih faktora rizika, dok je
definicija hipertrofije leve komore bazirana na debljini
IVS imala jacCu i konzistentniju prognosti¢ku vrednost u
poredenju sa samom masom leve komore [14].

U opstoj populaciji, pove¢ana masa leve komore
procenjena ehokardiografski, predstavlja nezavisan i
snazan prediktor nepovoljnih kardiovaskularnih isho-
da, ukljucujudiincidentne kardiovaskularne dogadaje i
ukupni mortalitet, ¢ak i nakon korekcije za tradiciona-
Ine faktore rizika [15].

Maniji je broj studija koje se bave direktnim utica-
jem debljine interventrikularnog septuma i/ili zadn-
jeg zida leve komore na ishod pacijenata obolelih od
akutnog ishemijskog mozdanog udara, ali one posto-
je i uglavnom se baziraju na naprednijim podacima
geometrije ili na ocenu globalne sistolne funkcije leve
komore. Studija koju su sproveli Adeoje i saradnici
pokazuje da se debljina interventrikularnog septuma
razlikovala kod pacijenata sa ishemijskim mozdanim
udarom, ali nije identifikovana kao nezavisni pre-
diktor ishoda nakon akutnog mozdanog udara [16].
Napominjemo da je u ovoj studiji, analiziran ishod u
kracem, jednomesec¢nom periodu nakon ishemijskog
mozdanog udara kod populacije koja je mlada od pop-
ulacije nase studije, te da je istrazivanje sprovedeno u

ON THE OUTCOME OF ACUTE ISCHEMIC STROKE

(ASE) and the European Association of Cardiovascular
Imaging (EACVI) [6,7], proved to be indicators of poor
clinical outcome with a statistically relevant degree of
positive association. Thus, an increase in the thickness
of both the interventricular septum and the left ventric-
ular posterior wall increases the degree of functional
disability of patients after acute ischemic stroke.

In most modern studies, clearly defined parame-
ters such as left ventricular mass or left ventricular rela-
tive wall thickness (LV RWT) are used as the basic mark-
ers of left ventricular geometry, which is certainly more
appropriate because it better correlates prognostically
with the outcomes of cardiovascular diseases [8-12].
However, such diagnostics requires more sophisticat-
ed echocardiographic software and is not applicable
for bedside examinations such as those that are most
feasible in acute stroke due to the condition of the pa-
tient. Another motive for working with basic data is the
fact that raw data on IVS thickness have also been an-
alyzed by other authors in patients with hypertension
[13], which is traditionally considered the most clearly
defined risk factor for stroke. It has been shown that in-
creased interventricular septum thickness represents
an independent and significant predictor of the future
development of coronary disease and myocardial in-
farction. Furthermore, in the population of patients
with atrial fibrillation included in the Atrial Fibrillation
Follow-up Investigation of Rhythm Management (AF-
FIRM) study, left ventricular hypertrophy (LVH), defined
as moderately or markedly increased interventricular
septum thickness, proved to be a predictor of overall
mortality and stroke, independent of classical clinical
risk factors, while the definition of left ventricular hy-
pertrophy based on IVS thickness had stronger and
more consistent prognostic value compared with left
ventricular mass alone [14].

In the general population, increased left ventricu-
lar mass assessed echocardiographically represents an
independent and powerful predictor of adverse car-
diovascular outcomes, including incident cardiovascu-
lar events and overall mortality, even after adjustment
for traditional risk factors [15].

There are fewer studies dealing with the direct im-
pact of interventricular septum thickness and/or left
ventricular posterior wall thickness on the outcome of
patients with acute ischemic stroke, but they do exist
and are generally based on more advanced geomet-
ric data or on the assessment of left ventricular global
systolic function. A study conducted by Adeoye et al.
showed that interventricular septum thickness differed
in patients with ischemic stroke, but it was not identi-
fied as an independent predictor of outcome after acute
stroke [16]. We note that in this study the outcome was
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Africi. Drugi autori, dolaze do podataka koji su u sk-
ladu sa nasim istrazivanjem, odnosno da je poveca-
na relativna debljina zida leve komore (LV RWT) bila
povezana sa visom smrtnoS¢u nakon ishemijskog
mozdanog udara, $to sugerise da promene u struktu-
ri leve komore, ukljucujuci zadebljanje zidova, imaju
prognosti¢ku vaznost [17]. Povezanost sa nasim re-
zultatima se ogleda u Cinjenici da se LV RWT, izmedu
ostalog, raCuna u dimenziji zadnjeg zida leve komore.

Sli¢na istrazivanja su radena i kod bolesnika sa
hemoragijskim mozdanim udarom, koji nisu bili uk-
lju€eni u nase istrazivanje, ali ih navodimo s obzirom
da u ovoj varijanti mozdanog udara, po dostupnoj lit-
eraturi, debljina interventrikularnog septuma i deblji-
na zadnjeg zida leve komore nisu pokazale znacajnu
povezanost sa ishodom bolesti [18].

ZAKLJUCAK

Oba ciljana ultrazvuéna parametara pokazuju znacaj-
nu pozitivnhu prediktivhu vrednost za ishod bolesti.
Naime, medu analiziranim kategorijama bolesnika,
postoji statisticki znacajna povezanost izmedu dija-
metara, kako interventrikularnog septuma tako i po-
steriornog zida leve komore, sa postignutim ishodom
leCenja akutnog ishemijskog mozdanog udara, oce-
njenog putem modifikovan Rankin skale, i to tako $to
porast debljine zidova leve komore favorizuje losiji
funkcionalni ishod mozdanog udara.

MozZzdani udar, kao deo spektra kardiovaskularnih
bolesti, retko se javlja izolovano od kardioloskih ko-
morbiditeta, koji sami po sebi uticu na nacin lecen-
ja osnovne bolesti. Danas je terapija vodena savre-
menim algoritmima ali je i dalje akcenat na individ-
ualizaciji, koju diktiraju patofiziologija svih paralelnih
komorbiditeta i druge specifi¢nosti svakog bolesnika.
Mozdani udar je, dakle, uobi¢ajeno multimorbidno
stanje gde postoji medusobna interakcija patoloskih
stanja, usled cega postoji potreba za multidisci-
plinarnim pristupom dijagnostici, leCenju i proceni
prognoze bolesnika.

SPISAK SKRACENICA

IVS — interventrikularni septum

17 — zadnji zid (leve komore)

PLAX — parasternalni uzduzni presek (engl. parasternal long axis)

ASE — Americko drustvo ehokardiografista (engl. American Society of
Echocardiography)

EACVI - Evropsko udruZenje za kardiovaskularni imidzing (engl. Europe-
an Association of Cardiovascular Imaging)

LV RWT - relativna debljina zida leve komore (engl. left ventricular rela-
tive wall thickness)

Sukob interesa: Nije prijavljen.

analyzed in a shorter, one-month period after ischemic
stroke in a population that was younger than the popu-
lation of our study, and that the research was conducted
in Africa. Other authors have obtained data consistent
with our research, namely that increased left ventricu-
lar relative wall thickness (LV RWT) was associated with
higher mortality after ischemic stroke, suggesting that
changes in the structure of the left ventricle, including
wall thickening, have prognostic significance [17]. The
association with our results is reflected in the fact that
LV RWT, among other things, is calculated using the di-
mension of the posterior wall of the left ventricle.

Similar studies have also been conducted in patients
with hemorrhagic stroke, who were not included in our
research, but we mention them given that in this variant
of stroke, according to the available literature, the thick-
ness of the interventricular septum and the thickness of
the left ventricular posterior wall did not show a signifi-
cant association with disease outcome [18].

CONCLUSION

Both targeted ultrasound parameters show significant
positive predictive value for the disease outcome. Na-
mely, among the analyzed categories of patients, there
is a statistically significant association between the dia-
meters of both the interventricular septum and the left
ventricular posterior wall and the achieved outcome of
treatment of acute ischemic stroke, as assessed using
the modified Rankin scale. The association is such that
an increase in the thickness of the walls of the left ven-
tricle favors a poorer functional outcome of stroke.
Stroke, as part of the spectrum of cardiovascular
diseases, rarely occurs isolated from cardiological co-
morbidities, which themselves influence the manner of
treatment of the underlying disease. Today, therapy is
guided by modern algorithms, but the emphasis is still
on individualization, which is dictated by the patho-
physiology of all parallel comorbidities and other spe-
cific characteristics of each patient. Stroke is therefore
commonly a multimorbid condition wherein there is
interaction between pathological states, which creates
the need for a multidisciplinary approach to the diag-
nosis, treatment, and assessment of patient prognosis.

LIST OF ABBREVIATIONS/ACRONYMS

IVS — interventricular septum

PW — posterior wall (of the left ventricle)

PLAX — parasternal long axis

ASE — American Society of Echocardiography

EACVI - European Association of Cardiovascular Imaging
LV RWT — left ventricular relative wall thickness
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SAZETAK

Uvod/Cilj: Kardiometabolicke bolesti, ukljuCuju¢i diabetes mellitus tip 2 i
hipertenziju, medu vode¢im su uzrocima morbiditeta i mortaliteta u Srbiji.
U mladem Zivotnom dobu prevalenca kardiometabolickih bolesti veca je kod
muskaraca nego kod Zena, ali ova prednost postepeno nestaje sa starenjem,
posebno u menopauzi, i tada su Zene pod ve¢im kardiovaskularnim rizikom.

Cilj naseg istrazivanja bio je da ukazemo na ucestalost nepromenljivih i
promenljivih faktora rizika i njihovu povezanost sa metabolickim poremecajima i
hipertenzijom kod Zena pre menopauze i u menopauzi.

Metod: U ispitivanje je bilo ukljuteno 200 sredovecnih Zena: 131 (65,5%) u
perimenopauzi, koje su imale tipicne znake perimenopauze duze od 6 mesedi, i
69 (34,5%) Zena u menopauzi, sa odsustvom ciklusa duzim od 12 meseci, starosti
izmedu 50 i 59 godina. Pacijentkinje su se javile lekaru na redovan preventivni
pregled tokom decembra 2024. godine.

Rezultati: Hipertenzija je statisticki znacajno ucestalija kod Zena u menopauzi
(84,1%), u odnosu na Zene pre menopauze (p < 0,001). Zene u menopauzi su
znadajno ceSce imale metabolicke poremecaje, povecanu telesnu masu i gojaznost,
i to kod 66,7% ispitanica, kao i veci obim struka kod 63,8% ispitanica (p = 0,003).
Nivoi ukupnog holesterola, LDL-holesterola i triglicerida su bili statisticki znacajno
visi kod Zena u menopauzi u odnosu na Zene pre menopauze (p = 0,002). Diabetes
mellitus je statisticki znacajno ucestaliji kod Zena u menopauzi, gde je zastupljen
kod 27% Zena (p = 0,002). Uestalost hipotireoze je statisticki znacajno veca kod
Zena pre menopauze (14,7%) u odnosu na Zene u menopauzi (4,3%) (p = 0,027).
Ove dve grupe ispitanica nisu se znacajno razlikovale u odnosu na zanimanje,
porodicni status i faktore rizika, kao Sto su sedentarne navike, navika pusenja
cigareta i porodicno opterecenje za oboljevanje od HTA.

Zakljucak: Zene u menopauzi su znacajno cesce imale hipertenziju, gojaznost,
dislipidemiju i diabetes melitus 2. Zato su neophodni preventivni pregledi
Zena u perimenopauzi i menopauzi kako bi se pravovremeni prepoznali i lecili
kardiometabolicki poremedaji i time spreile teze kardiovaskularne bolesti.

Kljucne reci: menopauza, hipertenzija, kardiometabolicki poremecaj
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ABSTRACT

Introduction/Objective: Cardiometabolic diseases, including type 2 diabetes
(T2D) and cardiovascular disease, and their associated factors, such as hypertension,
dyslipidemia, insulin resistance, and obesity, are among the leading causes of
morbidity and mortality. At a young age, the prevalence of cardiometabolic diseases
is higherin men thanin women, but this female advantage gradually disappears with
aging, particularly after menopause, when cardiometabolic risk factors accumulate.
Our research aimed to highlight the prevalence of metabolic disorders and their
association with hypertension in women during perimenopause and menopause.
Method: The study included 200 middle-aged women: 131 (65.5%)
perimenopausal women who had experienced typical perimenopausal signs for
more than 6 months, and 69 (34.5%) menopausal women with absent menstrual
cycles for more than 12 months, aged 50-59 years. The patients visited their
physician for a routine preventive examination in December 2024.

Results: Hypertension was statistically significantly more common in women in
menopause (84.1%) compared to premenopausal women (p < 0.001). Women in
menopause had significantly higher rates of metabolic disorders, increased body
mass and obesity, with 66.7% of the participants affected, as well as a larger waist
circumference in 63.8% of the participants (p = 0.003). Menopausal women had
statistically significantly higher levels of triglycerides, LDL cholesterol, and total
cholesterol than premenopausal women (p = 0.002). Among women going through
menopause, diabetes mellitus was statistically substantially more prevalent, affecting
27% of them (p = 0.002). Premenopausal women had a statistically significantly
greater prevalence of hypothyroidism (14.7%) than did menopausal women (4.3%)
(p =0.027). These two groups of participants did not differ significantly in terms of
sedentary habits, smoking, or family history of hypertension.

Conclusion: Type 2 diabetes, obesity, dyslipidaemia, and hypertension were all
substantially more common in menopausal women. Preventive screenings are therefore
crucial for women going through menopause and perimenopause to promptly detect
and treat cardiometabolic disorders and prevent more serious cardiovascular diseases.

Keywords: menopause, hypertension, cardiometabolic disorder
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uvoD

Kardiometaboli¢ke bolesti, uklju¢ujuci diabetes melli-
tus tip 2 i hipertenziju, su medu vodeéim uzrocima
morbiditeta i mortaliteta u Srbiji. U mladem zivotnom
dobu, prevalenca kardiometabolickih bolesti je veca
kod muskaraca nego kod Zena, ali ova prednost po-
stepeno nestaje sa starenjem, posebno u menopauzi,
i tada su zene pod vecdim kardiovaskularnim rizikom.
lako je reproduktivno starenje karakteristi¢cno za oba
pola, faze reproduktivnog starenja su bolje opisane
kod Zena. Estrogeni su prototip Zenskih hormona i u
godinama pre menopauze ispoljavaju punu aktivnost.
Menopauza je faza Zivota u kojoj se deSava ne samo
pad estrogena i relativni visak androgena ve¢ i bro-
jne psihofizioloske promene koje su posledica hor-
monskog disbalansa [1].

Ocekivano je da ¢e u 2025. godini Sirom sveta biti
preko 1 milijarda Zena u menopauzi [2]. Zene se ¢esce
suocavaju sa neadekvatnom dijagnostikom i terapijom
kardiovaskularnih bolesti u poredenju sa muskarcima.
Cak i kada su kod Zena prisutni tradicionalni kardio-
vaskularni faktori rizika, lekar im ne pridaje adekvatnu
vaznost $to dovodi do losijeg ishoda bolesti. Hiperten-
zZija je ceS¢a medu Zzenama i nosi dvostruko vedi rizik od
mortaliteta u poredenju sa muskarcima [3]. Zene sa di-
jabetesom imaju veci rizik od ishemijske bolesti srca, i to
za 3 do 7 puta u odnosu na muskarce kod kojih je samo
2 do 3 puta vedirizik ako boluju od diabtes mellitus tip 2
[4]. Diabetes mellitus tip 2 je potvrden kod jedne od de-
vet Zena. lako se ¢ini da nema korelacije izmedu poce-
tka menopauze i viseg nivoa glukoze, povecan rizik od
metaboli¢ckog sindroma se pojavljuje nakon prelaza u
menopauzu [5]. U menopauzi dodatni faktori znac¢ajno
povecavaju kardiovaskularni rizik. Tako je nedavna me-
ta-analiza pokazala da pusenje cigareta za 25% poveca-
va relativni rizik od velikih kardiovaskularnih dogadaja
kod zena u poredenju sa muskarcima [6].

Faktori rizika specifi¢ni za Zenski pol i njihova po-
vezanost sa rizikom od KVB postaju sve vise istrazivani
i poznati i naglasavaju vaznost temeljne reproduktivne
i akuserske anamneze za stratifikaciju kardiovaskular-
nog rizika. Faktori rizika specifi¢ni za pol ukljucujudi
hipertenzivni poremecaj u trudnoci, gestacijski dijabe-
tes, prevremeni porodaj i abrupciju placente, preu-
ranjenu menarhu, ranu menopauzu i vazomotorne
simptome u menopauzi, i sindrom policisti¢nih jajnika,
sterilitet i le¢enje steriliteta, autoimmune bolesti i de-
presiju, povezani su sa povecanim kardiovaskularnim
rizikom [7,8].

Hipertenzija je veoma rasprostranjen i mocan kar-
diovaskularni faktor rizika kod Zzena koji je povezan sa
infarktom srca, sr¢anom slabos¢u, mozdanim udarom,
atrijalnom fibrilacijom, perifernom arterijskom boles-

INTRODUCTION

Cardiometabolic diseases, including type 2 diabetes
mellitus and hypertension, are among the leading causes
of morbidity and mortality in Serbia. At a younger age,
the prevalence of cardiometabolic diseases is higher in
men than in women; however, this advantage gradually
diminishes with aging, particularly during menopause,
when women are at increased cardiovascular risk. Altho-
ugh reproductive aging is characteristic of both sexes, the
stages of reproductive aging are better described in wo-
men. Estrogens are the prototype female hormones and
exhibit full activity in the years preceding menopause.
Menopause is a stage of life characterized not only by a
decline in estrogen levels and a relative excess of andro-
gens, but also by numerous psychophysiological chan-
ges resulting from hormonal imbalance [1].

It is expected that by 2025, there will be more than
1 billion women in menopause worldwide [2]. Women
more often face inadequate diagnosis and treatment
of cardiovascular diseases compared to men. Even
when traditional cardiovascular risk factors are present
in women, physicians do not attribute adequate im-
portance to them, which leads to poorer disease out-
comes. Hypertension is more common among women
and carries a twofold higher risk of mortality compared
to men [3]. Women with diabetes have a higher risk of
ischemic heart disease, by 3 to 7 times, compared to
men, in whom the risk is only 2 to 3 times higher in the
presence of type 2 diabetes mellitus [4]. Type 2 diabetes
mellitus has been confirmed in one out of nine women.
Although there appears to be no correlation between
the onset of menopause and higher glucose levels, an
increased risk of metabolic syndrome emerges after
the transition to menopause [5]. During menopause,
additional factors significantly increase cardiovascular
risk. A recent meta-analysis showed that smoking in-
creases the relative risk of major cardiovascular events
by 25% in women compared to men [6].

Sex-specific risk factors and their association with
cardiovascular disease (CVD) risk are increasingly being
studied and recognized, emphasizing the importance
of a detailed reproductive and obstetric history for car-
diovascular risk stratification. Sex-specific risk factors, in-
cluding hypertensive disorders in pregnancy, gestational
diabetes, preterm delivery and placental abruption, early
menarche, early menopause and vasomotor symptomsin
menopause, polycystic ovary syndrome, infertility and in-
fertility treatment, autoimmune diseases, and depression,
are associated with increased cardiovascular risk [7,8].

Hypertension is a highly prevalent and powerful
cardiovascular risk factor in women, associated with
myocardial infarction, heart failure, stroke, atrial fibril-
lation, peripheral arterial disease, and chronic kidney
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ti i hronicnom bolesti bubrega. Sistolni krvni pritisak
pocinje da raste oko vremena prelaska u menopauzu
i postaje sve ¢esce povisen nakon 65 godina kod zena
u poredenju sa muskarcima. Mlade Zene sa hiperten-
zijom su u vecem riziku od oStecenja ciljnih organa u
poredenju sa muskarcima istih godina. Pad nivoa es-
trogena dovodi do autonomne disfunkcije, genera-
lizovane endotelne disfunkcije i povecane aktivnosti
renin-angiotenzin-aldosteron sistema i tako doprinosi
povecanju krvnog pritiska [9,10].

Dislipidemija je dobro poznati faktor rizika za
KVB, sa direktnom relacijom izmedu LDL holesterola i
aterosklerotske kardiovaskularne bolesti. Kod Zene je
hiperlipidemija ¢eS¢a u periodu menopauze. Tako zene
u menopauzi ¢esc¢e imaju vedi nivo ukupnog holestero-
la, triglicerida i LDL holesterola i smanjeni nivo HDL ho-
lesterola, $to ih stavlja u vedi rizi za KVB [11,12]. Visoki
nivoi non-HDL holesterola i triglicerida su vazniji faktori
rizika za KVB kod zena nego kod muskaraca, posebno
kod zena sa dijabetesom. Povecani indeks telesne mase
(BMI) je povezan sa povecanim kardiovaskularnim
rizikom kod oba pola, ali postoje polne razlike u distri-
buciji masti, visceralne i potkozne. U menopauzi kod
Zena se poveca koli¢ina visceralnih masti u poredenju
sa zenama pre menopauze sli¢nih godina, Sto doprino-
si insulinskoj rezistenciji i inflamaciji [1,11-13].

Cilj nadeg istrazivanja bio je da ukazemo na
ucestalost nepromenljivih i promenljivih faktora rizika
i njihovu povezanost sa metabolickim poremecajima i
hipertenzijom kod zena pre menopauze i u menopauzi.

METODOLOGIJA

Prospektivnom studijom obuhvatili smo 200 sredovec-
nih zena koje su se javile lekaru na redovan preventivni
pregled tokom decembra 2024.godine.

IstraZzivanje je dizajnirano kao studija preseka i
obuhvatilo je 200 sredovecnih Zena koje su se javile na
redovan preventivni pregled tokom decembra 2024.
godine. Sve ispitanice su dale pisani informisani prista-
nak za uéesce u istrazivanju, a studija je sprovedena u
skladu sa eti¢kim standardim. Pacijentkinje smo podelili
u dve grupe. Bila je 131 (65,5%) Zena u perimenopauzi
koje su imale tipi¢ne znake perimenopauze duze od 6
meseci i 69 (34,5%) Zena u menopauzi sa odsustvom
ciklusa duze od 12 meseci, a starosti izmedu 50 i 59 go-
dina. Na osnovu uzete ginekolosSke anamneze pacijent-
kinje su bile podeljene u ove dve grupe. Dijagnoza ar-
terijske hipertenzije kod ispitanika je postavljena na os-
novu preporuka Evropskog udruzenja za hipertenziju.

Od svih pacijentkinja dobijeni su socio-demografski
podaci: godine Zivota, mesto stanovanja, porodi¢ni sta-
tus, obrazovanje i zanimanje. Takode, uzeti su anamnes-
ticki podaci (ranije bolesti, porodi¢ne bolesti, pusenje,

disease. Systolic blood pressure begins to rise around
the time of the menopausal transition and becomes
more frequently elevated after the age of 65 in women
compared to men. Young women with hypertension
are at greater risk of target organ damage compared
to men of the same age. The decline in estrogen levels
leads to autonomic dysfunction, generalized endothe-
lial dysfunction, and increased activity of the renin-an-
giotensin-aldosterone system, thereby contributing to
elevated blood pressure [9,10].

Dyslipidemia is a well-known risk factor for CVD,
with a direct relationship between LDL cholesterol
and atherosclerotic cardiovascular disease. In women,
hyperlipidemia is more common during menopause.
Thus, women in menopause more frequently have
higher levels of total cholesterol, triglycerides, and LDL
cholesterol, as well as lower levels of HDL cholesterol,
placing them at higher risk for CVD [11,12]. High lev-
els of non-HDL cholesterol and triglycerides are more
important risk factors for CVD in women than in men,
particularly in women with diabetes. Increased body
mass index (BMI) is associated with increased cardio-
vascular risk in both sexes; however, there are sex dif-
ferences in fat distribution, including visceral and sub-
cutaneous fat. During menopause, women experience
an increase in visceral fat compared to premenopausal
women of similar age, which contributes to insulin re-
sistance and inflammation [1,11-13].

Our study aimed to assess the prevalence of
non-modifiable and modifiable risk factors and their
association with metabolic disorders and hypertension
in premenopausal and menopausal women.

METHODOLOGY

A prospective study included 200 middle-aged women
who attended a routine preventive medical examinati-
on during December 2024.

The study was a cross-sectional design and in-
cluded 200 middle-aged women who presented for
a routine preventive examination in December 2024.
All participants provided written informed consent to
participate in the study, and the study was conducted
in accordance with ethical standards.

The patients were divided into two groups. There
were 131 (65.5%) women in perimenopause who
had typical signs of perimenopause for more than 6
months, and 69 (34.5%) women in menopause with
absence of menstruation for more than 12 months,
aged between 50 and 59 years. Based on the gyneco-
logical history, the patients were classified into these
two groups. The diagnosis of arterial hypertension was
established according to the European Society of Hy-
pertension recommendations.
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konzumacije alkohola, obim fizicke aktivnosti). Od labo-
ratorijskih analiza odredivane su krvna slika i biohemija,
uraden je klini¢ki pregled sa dodatnim dijagnosti¢kim
procedurama, EKG, ehokardiografija i EHO abdomena.

Istrazivanje je sprovedeno u skladu sa vazecim
eti¢ckim standardima i principima dobre klinicke prak-
se, uz postovanje smernica Helsinske deklaracije.

Statisticka analiza

Statisticke analize podataka su sprovedene korisce-
njem softverskog programa SPSS Statistics 22 (SPSS
Inc., Chicago, IL, USA). Kontinuirane varijable nisu ima-
le normalnu raspodelu pa su prikazane kao medijana
(min_max) a razlika izmedu grupa je testirana Mann-W-
hitney testom. Kategorijalne varijable su prikazane kao
broj (procenat) i razika ucestalosti je testirana hi-kva-
drat testom.
Kriterijum za statisticku znacajnost je bio p < 0,05.

REZULTATI

Istrazivanjem je obuhvadeno 200 ispitanica zenskog
pola. Ispitanice su bile podeljene u dve grupe. Prvu gru-
pu su Cinile Zene pre menopauze, mlade od 49 godina i
Zene u menopauzi starosti od 50 do 59 godina (Tabela 1).

Sociodemografske karakteristike bile su ujed-
nacene. Zanimanje i obim fizicke aktivnosti bio je
slican kod obe grupe ispitanika kao i navika pusenja
cigareta. Postojala je statisticki znacajna razlika u ste-

Tabela 1. Kardiovaskularni faktori rizika kod Zena pre menopauze i kod Zena
U menopauzi

Sociodemographic data were obtained from all pa-
tients, including age, place of residence, marital status, ed-
ucation, and occupation. Anamnestic data were also col-
lected (previous diseases, family history, smoking, alcohol
consumption, and level of physical activity). Laboratory
analyses included complete blood count and biochem-
ical parameters. A clinical examination was performed,
along with additional diagnostic procedures, including
ECG, echocardiography, and abdominal ultrasound.

The study was conducted in accordance with cur-
rent ethical standards and the principles of Good Clin-
ical Practice, as outlined in the Declaration of Helsinki.

STATISTICAL ANALYSIS

Statistical analyses were performed using SPSS Statisti-
¢s version 22 (SPSS Inc., Chicago, IL, USA). Continuous
variables did not have a normal distribution and were
therefore presented as median (Min—-Max), and diffe-
rences between groups were tested using the Mann-
Whitney test. Categorical variables were presented as
numbers (percentages), and differences in frequency
were tested using the chi-square test.

The criterion for statistical significance was p < 0.05.

RESULTS

The study included 200 female participants. The partici-
pants were divided into two groups. The first group con-
sisted of premenopausal women younger than 49 years

Table 1. Cardiovascular risk factors in premenopausal and menopausal
women

e

Zanimanje / Occupation
Sedentarno / Sedentary 71 (54.2%) 41 (59.4%) 0.497
Fizicki aktivne / Physically active 60 (45.8%) 28 (40.6%)

Porodi¢na anamneza / Family history
Pozitivna / Positive 77 (58.8%) 40 (58.0%) 0.912
Negativna / Negative 54 (41.2%) 29 (42.0%)

Pusenje / Smoking
Ne / No 85 (64.9%) 41 (59.4%) 0.477
Da/ Yes 46 (35.1%) 28 (40.6%)

Gojaznost (BMI) / Obesity (BMI)
Do25/Upto25 66 (50.4%) 23(33.3%) 0.021
Vise od 25 / More than 25 65 (49.6%) 65 (55.7%)

Obim struka / Waist circumference
Do84cm/Upto84cm 76 (58.0%) 25 (36.2%) 0.003
Iznad 84 cm / More than 84 cm 55 (42%) 44 (63.8%)

Podaci su prikazani kao broj (%), boldirana p vrednost — statisticki znacajna razlika

Data are presented as numbers (%), bold p-values indicate a statistically significant difference.
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penu uhranjenosti i veli¢ini obima struka. Kod zena u
menopauzi znacajno su cesce bili prisutni parametri
gojaznosti, BMI visi od 25 (p = 0,021) i obim struka veci
od 84 cm (p =0,003) (Tabela 1).

Zene u menopauzi su ¢ed¢e imale hipertenziju (p <
0,001) i diabetes mellitus tip 2 (p = 0,002). Poreme(a;j rit-
ma je bio podjednako cest kod obe grupe ispitanika kao
deficit vitamina D. Hipotireoza je bila znacajno cesca (p
= 0,027) kod mlade grupe zena u perimenopauzi, i sve
one su bile na supstitucionoj terapiji (Tabela 2).

Dislipidemiju smo procenili kroz vrednost ukup-
nog holesterola, LDL holesterola, HDL holesterola i tri-
glicerida. Zene u menopazi imale su povi$enu vrednost
ukupnog holesterola i LDL holesterola dok se vrednost
HDL holesterola nije statisticki znacajno razlikovala.
Ukupni holesterol kod Zena pre menopauze je iznosio
5,4 mmol/l (opseg 2,9-11,4), a kod zena u menopauzi
6,0 mmol/I (opseg 3,4-8,3), (p < 0,001). Vrednost LDL
holesterol kod Zena pre meneopaze bila je 3,0 mmol/I
(opseg 1,4-6,0), kod Zena u menopauzi 3.6 mmol/|
(opseg 1,4-5,6), (p = 0,001). Vrednosti triglicerida su
bile statisticki znacajno vece kod Zena u menopauzi i
iznosile su 1,7 mmol/l (opseg 0,6-5,2) u poredenju sa
nivoom kod Zena pre meneopaze 1,4 mmol/l (opseg
0,1-14,0), (p = 0,002) (Tabela 3).

Visoke vrednosti homocisteina (iznad 16 pumol/I)
su znacajno bile ucestalije kod zena pre meneopaze 9

Tabela 2. Zastupljenost pridruzenih bolesti kod pacijentkinja pre menopauze
i umenopauzi

and menopausal women aged 50 to 59 years (Table 1).
Sociodemographic characteristics were comparable
between the groups. Occupation and level of physical
activity were similar in both groups, as was cigarette
smoking. There was a statistically significant difference
in nutritional status and waist circumference. In meno-
pausal women, obesity-related parameters were signifi-
cantly more frequent, including BMI > 25 (p = 0.021) and
waist circumference > 84 cm (p = 0.003) (Table 1).
Women in menopause more frequently had hy-
pertension (p < 0.001) and type 2 diabetes mellitus
(p = 0.002). Arrhythmia was equally common in both
groups, as was vitamin D deficiency. Hypothyroid-
ism was significantly more frequent (p = 0.027) in the
younger group of women in perimenopause, and all of
them were receiving substitution therapy (Table 2).
Dyslipidemia was assessed by measuring total
cholesterol, LDL cholesterol, HDL cholesterol, and tri-
glycerides. Women in menopause had elevated total
and LDL cholesterol levels, while HDL cholesterol lev-
els did not differ significantly. Total cholesterol in pre-
menopausal women was 5.4 mmol/L (range 2.9-11.4),
and in menopausal women, 6.0 mmol/L (range 3.4-8.3)
(p < 0.001). LDL cholesterol levels in premenopausal
women were 3.0 mmol/L (range 1.4-6.0), and in meno-
pausal women, 3.6 mmol/L (range 1.4-5.6) (p = 0.001).
Triglyceride levels were significantly higher in meno-

Table 2. Prevalence of comorbidities in patients before menopause and in
menopause

Diabetes mellitus / Diabetes mellitus
Nen (%) /Non (%) 66 (94.3%) 27 (73.0%) 00
Dan (%) / Yesn (%) 4(5.7%) 10 (27.0%)

Hipertenzija / Hipertension
Nen (%) / Non (%) 64 (41.2%) 11(15.9%) <0.001
Dan (%) / Yesn (%) 77 (58.8%) 68 (84.1%)

Aritmije / Arrhythmias
Nen (%) / Non (%) 59 (88.1%) 31(97.0%) Y8
Dan (%) / Yesn (%) 8 (11.9%) 1(3.0%)

Hipotireoza / Hypothyroidism
Nen (%) /Non (%) 110 (85.3%) 66 (95.7%) 0.027
Dan (%) / Yesn (%) 19 (14.7%) 3(4.3%)

Nivo vitamina D/ Vitamin D level
Normalna vrednost n (%) / Normal value. n (%) 23 (33.8%) 10(19.6%)
Insuficijencija n (%) / Insufficiency. n (%) 35 (51.5%) 35 (68.6%) 0.152
Deficit n (/%) / Deficiency. n (/%) 10(14.7%) 6(11.8%)

Podaci su prikazani kao broj (%). boldirana p vrednost — statisticki znacajna razlika

Data are presented as numbers (%); bold p-values indicate a statistically significant difference.

SerBIAN JOURNAL OF THE MEDICAL CHAMBER | Volume 7/ No. 1 | March 2026

65



Smilji¢ S. i sar.

UCESTALOST METABOLICKIH POREMECAJA | HIPERTENZIJE KOD ZENA PRE MENOPAUZE | U MENOPAUZI

THE PREVALENCE OF METABOLIC DISORDERS AND HYPERTENSION IN WOMEN DURING PERIMENOPAUSE AND MENOPAUSE

Tabela 3. Biohemijske varijable kod Zena pre menopauze i u menopauzi

Table 3. Biochemical variables in premenopausal and menopausal women

e e e

Ukupan holesterol (mmol/l) / Total cholesterol (mmol/l) 5.4(2.9-11.4) 6.0 (3.4-8.3) <0.001
HDL holesterol (mmol/1) / HDL cholesterol (mmol/l) 1.5(0.7-3.8) 1.4(0.8-2.9) 0.257
LDL holesterol (mmol/l) / LDL cholesterol (mmol/l) 3.0(1.4-6.0) 3.6 (1.4-5.6) 0.001
Trigliceridi (mmol/1) / Triglycerides (mmol/l) 1.4(0.1-14.0) 1.7(0.6-5.2) 0.002
Homocistein / Homocysteine
Ispod 16 (umol/I) / Less than 16 (umol/i) 27 (75.0%) 39(95.1%) O
Iznad 16 (umol/1) / More than 16 (umol/l) 9(25.0%) 2 (4.9%)
Mokracna kiselina / Uric acid
Ispod 400 / Less than 400 63 (70.8%) 41 (78.8%) 0294
Iznad 400 / More than 400 26(29.2%) 11(21.2%)

Numericke varijable su prikazane kao medijana i opseg (min-max) a kategorijalne kao broj
(%), boldirana p vrednost — statisticki znacajna razlika

(25,0%) u odnosu na ucestalosti kod Zena u menopauzi
2 (4,9%), (p=0,012).

DISKUSIJA

Ucestalost vece telesne mase i gojaznosti nastavlja
trend rasta, pri cemu su Zene zastupljenije u odnosu na
muskarce u populaciji gojaznih. Na to ukazuju skorije
studije o prevalenci gojaznosti medu starijim od 60 go-
dina kod muskaraca od 37,5% i 39,4% kod Zzena [1]. Pro-
mena u reproduktivnim hormonima tokom menopa-
uze i tranzicija u menopauzu doprinose ubrzanom
rastu teZine i ova pojava je posebno izrazena tokom

Numerical variables are presented as median and range (min—max), and categorical variables
as numbers (%); bold p-values indicate statistically significant differences

pausal women, amounting to 1.7 mmol/L (range 0.6—
5.2), compared to 1.4 mmol/L (range 0.1-14.0) in pre-
menopausal women (p = 0.002) (Table 3).

Elevated homocysteine levels (above 16 pmol/L)
were significantly more frequent in premenopausal
women 9 (25.0%) compared to menopausal women 2
(4.9%) (p=0.012).

DISCUSSION

The prevalence of increased body weight and obesity
continues to rise, with women being more represented
than men in the obese population. This is supported
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Grafikon 1. Vrednosti ukupnog holesterola kod Zena pre menopauze i u me-
nopauzi
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Graph 1. Total cholesterol levels in premenopausal and menopausal women
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Grafikon 2. Vrednosti LDL-holesterola kod Zena pre menopauze i u menopauzi

tranzicije menopauze i u prvih nekoliko godina nakon
poslednje menstruacije. Tako veca ucestalost diabetes
mellitusa tip 2 kod zena moze biti posledica gojazno-
sti. Inflamacija u aterogenezi povezana sa gojaznoscu i
dijabetesom dovodi do povecanog kardiovaskularnog
rizika. Kod Zena je verovatnije da ce se predijabetes ra-
zviti u diabetes mellitus tip 2 [9,14].

U originalnoj kohorti Framinghamske studije, pos-
tojala je povezanostizmedu nivoa glikoziliranog hemo-
globina (HgA1c) i kardiovaskularnih bolesti kod Zena,
ali ne i kod muskaraca. Za svako povecanje HgA1c za

I
Menopauza / Menopauze

Graph 2. LDL cholesterol levels in premenopausal and menopausal women

by recent studies on the prevalence of obesity among
individuals older than 60 years, showing rates of 37.5%
in men and 39.4% in women [1]. Changes in reprodu-
ctive hormones during menopause and the menopau-
sal transition contribute to accelerated weight gain, a
phenomenon that is particularly pronounced during
the menopausal transition and in the first few years af-
ter the last menstruation. Thus, the higher prevalence
of type 2 diabetes mellitus in women may be a con-
sequence of obesity. Inflammation in atherogenesis,
associated with obesity and diabetes, increases cardio-
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Grafikon 3. Vrednosti triglicerida kod Zena pre menopauze i u menopauzi

Graph 3. Triglyceride levels in premenopausal and menopausal women

SERBIAN JOURNAL OF THE MEDIcAL CHAMBER | Volume 7 /No. 1 | March 2026

67



UCESTALOST METABOLICKIH POREMECAJA | HIPERTENZIJE KOD ZENA PRE MENOPAUZE | U MENOPAUZI

Smilji¢ S. i sar.

THE PREVALENCE OF METABOLIC DISORDERS AND HYPERTENSION IN WOMEN DURING PERIMENOPAUSE AND MENOPAUSE

1%, relativne Sanse za kardiovaskularne bolesti su po-
rasle za 1,39 puta kod Zena. U meta-analizi, stopa fa-
talne koronarne bolesti bila je ve¢a medu pacijentima
sa dijabetesom u poredenju sa onima bez dijabetesa
(5,4% naspram 1,6%) [14]. Rana dijagnoza dijabetesa je
neophodna posebno radi sprecavanja mikrovaskular-
nih komplikacija.

Hipertenzija moze biti posledica disfunkcije vasku-
larnog endotela i disbalansa endotelnih medijatora
(endotelina, azot oksida, prostaciklina) koji kontrolisu
vaskularnu funkciju. Estrogeni indukuju sintezu azot
oksida (NO), povecavaju formiranje inozitol 1,4,5-tris-
fosfata (IP3), koji stimulise oslobadanje Ca?* iz endo-
plazmatskog retikuluma. Ca* formira kompleks sa
kalmodulinom, koji se zatim vezuje i izaziva pocetnu
aktivaciju eNOS-a. Aktivirana eNOS podstice transfor-
maciju L-arginina u L-citrulin i proizvodnju NO, koji
izaziva relaksaciju glatkih misica vaskulature (VMS).
Jasan je potencijalni efekti estrogena na vaskularni en-
dotel. Povecan vaskularni tonus uzrokuje hipertenziju,
$to dovodi do ostecenja krvnih sudova [10]. Estrogeni
podsticu vazodilataciju i mogu ublaziti hipertenziju.
Takode mogu smanijiti vaskularnu propustljivost, reak-
tivne vrste kiseonika (ROS) i infiltraciju inflamatornim
celijama. Estrogeni takode mogu usporiti napredovan-
je ateroskleroze poboljsanjem lipidnog profila i smaniji-
ti tromboemboliju smanjenjem agregacije trombocita.
Verovatno je da oksidativni stres i povecano stvaranje
reaktivnih vrsta kiseonika predstavljaju zajednicku mo-
lekularnu osnovu koja povezuje imunoinflamaciju sa
hipertenzijom 3to je kod Zena u menopauzi sa padom
estrogena ¢esce.

Dislipidemija je dobro poznati faktor rizika sa di-
rektnom relacijom izmedu LDL-holesterola i aterosk-
lerotske kardiovaskularne bolesti. Studije koje su
ukljucivale Zzene su pokazale da je smanjenje LDL-ho-
lesterola povezano sa smanjenim rizikom od KVB i u
primarnoj i u sekundarnoj prevenciji. INTERHEART je
bila velika studija kontrole slu¢aja koja je nastojala da
kvantifikuje rizik od razlicitih faktora rizika koji se mogu
primeniti za kardiovaskularne bolesti. Pusenje i ab-
normalni lipidni profil (definisano kao povisen odnos
ApoB/ApoA1) bili su dva najjaca faktora rizika za infarkt
miokarda [7,15]. Terapija statinima ima prednosti u
smanjenju rizika od KVB, iako starije Zene za 20% manje
od muskaraca koriste statine, sto moze biti zbog redeg
propisivanja leka ili veée prevalencija mialgija poveza-
nih sa statinima [16]. Nivo holesterola moZze da varira
tokom zivotnog veka, od mlade odrasle osobe do trud-
noce i do prelaska u menopauzu, a leenje treba da
bude odredeno prema tome. Zene su pod povecanim
rizikom od dislipidemije u periodu menopauze 5to se
karakterise visim ukupnim holesterolom, trigliceridima

vascular risk. Women are more likely to progress from
prediabetes to type 2 diabetes mellitus [9,14].

In the original Framingham cohort, an association
between glycated hemoglobin (HbA1c) levels and car-
diovascular disease was observed in women but not in
men. For each 1% increase in HbA1c, the relative odds
of cardiovascular disease increased by 1.39 times in
women. In a meta-analysis, the rate of fatal coronary
disease was higher among patients with diabetes com-
pared to those without diabetes (5.4% vs. 1.6%) [14].
Early diagnosis of diabetes is essential, particularly for
preventing microvascular complications.

Hypertension may result from vascular endothelial
dysfunction and an imbalance of endothelial media-
tors (endothelin, nitric oxide, prostacyclin) that regu-
late vascular function. Estrogens induce nitric oxide
(NO) synthesis and increase the formation of inositol
1,4,5-trisphosphate (IP3), which stimulates the release
of Ca*from the endoplasmic reticulum. Ca** forms a
complex with calmodulin, which then binds and ini-
tiates activation of endothelial nitric oxide synthase
(eNOS). Activated eNOS promotes the conversion of
L-arginine to L-citrulline and the production of NO,
which induces relaxation of vascular smooth muscle.
The potential effects of estrogen on the vascular en-
dothelium are evident. Increased vascular tone leads
to hypertension, which in turn causes vascular dam-
age [10]. Estrogens promote vasodilation and may at-
tenuate hypertension. They may also reduce vascular
permeability, reactive oxygen species (ROS), and in-
flammatory cell infiltration. Estrogens may also slow
the progression of atherosclerosis by improving lipid
profile and reducing thromboembolism by decreasing
platelet aggregation. Oxidative stress and increased
production of reactive oxygen species likely represent
a common molecular basis linking immunoinflam-
mation with hypertension, which is more frequent in
menopausal women due to decreased estrogen levels.

Dyslipidemia is a well-known risk factor with a di-
rect relationship between LDL cholesterol and ath-
erosclerotic cardiovascular disease. Studies including
women have shown that reduction of LDL cholesterol
is associated with reduced cardiovascular risk in both
primary and secondary prevention. INTERHEART was
a large case-control study that aimed to quantify the
risks associated with various cardiovascular disease risk
factors. Smoking and abnormal lipid profile (defined as
an elevated ApoB/ApoAT ratio) were the two strongest
risk factors for myocardial infarction [7,15]. Statin ther-
apy has benefits in reducing cardiovascular risk; how-
ever, older women use statins 20% less frequently than
men, which may be due to less frequent prescribing or
a higher prevalence of statin-associated myalgia [16].
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i LDL-holesterolom a nizim HDL-holesterolom. Visoki
nivo non-HDL-holesterola i triglicerida su vazniji faktori
rizika za KVB kod zena nego kod muskaraca, posebno
zene sa dijabetesom [17]. Povisen nivo lipoproteina(a)
se smatra faktorom rizika koji ispoljava protromboticki,
proinflamatorni i proaterogeni efekat kod oba pola.

Hipertenzija, dijabetes, fizicka neaktivnost i upotre-
ba alkohola bili su snaznije povezani sa infarktom mio-
karda kod Zena nego kod muskaraca $to je pokazala In-
terhart studija [7]. Prospektivna multicentri¢na studija
imidzinga za procenu bola u grudima (PROMISE) po-
kazala je da su Zene sa stabilnim simptomi koronarne
bolesti imale vece optere¢enje faktorima rizika od
muskaraca [8].

Povecani indeks telesne mase (BMI) je povezan sa
povecanim rizikom od KVB kod oba pola ali postoje
polne razlike u distribuciji masti, visceralne i potkozne
[18]. Zene pretezno akumuliraju potkozno masno tki-
vo, dok muskarci akumuliraju vise visceralnih masti.
U menopauzi kod Zena se povecava koli¢ina visceral-
nih masti i infiltracije misi¢a mastima u poredenju sa
Zzenama pre menopauze sli¢nih godina, $to doprinosi
insulinskoj rezistenciji i inflamaciji [1,19]. Pojedini fak-
tori rizika za KVB su povezani sa ve¢om koli¢inom mas-
ti i gojaznosc¢u. Tako je hipertenzija povezana sa pre-
komernom tezinom i gojazno$¢u kod Zena, a dijabetes
je povezan sa abdominalnom gojaznos¢u kod Zena
[18]. Smanjenje teZine je povezano sa padom nivoa ho-
lesterola, nizim krvnim pritiskom i smanjenjem rizika
za razvoja diabetes mellitus tipa 2.

Rezultati nasegq istrazivanja su u skladu sa nalazima
evropskih studija koje pokazuju da se ucestalost me-
tabolickih poremecaja i hipertenzije znacajno poveca-
va nakon menopauze. Takode, rezultati biohemijskih
analiza lipidnog profila ukazuju na znacajno vise vred-
nosti ukupnog i LDL holesterola kod Zena u postmeno-
pauzi u poredenju sa Zenama pre menopauze, sto do-
datno potvrduje nepovoljne metabolicke promene u
ovom periodu zivota [20].

Kod grupe Zzena u perimenopauzi znacajno
CeSce se potvrduje hipotireoza gde je najc¢es¢i uzrok
Hashimoto tireoiditis. Razlog za vedi broj potvrdenih
slu¢ajeva hipotireoze osim boljih dijagnosti¢kih mo-
gucnosti je hronicni stres i poremecaj imunog sistema
zbog modernog nacina zivota. Hormonski disruptori iz
okoline (u plastici, kozmetici, pesticidima) i nedostaci
mikronutrijenata mogu biti razlog sve ¢esceg obolje-
vanja od hipotireoze [21]. Zene su posebno osetljive
zbog uticaja estrogena na imuni odgovor i hormonske
oscilacije moguizazvatiautoimunu bolest kod genetski
predisponiranih Zena [22].

Prisustvo estrogenskih receptora (ERa i ERb) u ve-
likom broju u visceralnom masnom tkivu [18] podrza-

Cholesterol levels may vary throughout the life course,
from young adulthood to pregnancy and the meno-
pausal transition, and treatment should be determined
accordingly. Women are at increased risk of dyslipid-
emia during menopause, characterized by higher total
cholesterol, triglycerides, and LDL cholesterol, and lower
HDL cholesterol. High levels of non-HDL cholesterol and
triglycerides are more important risk factors for cardio-
vascular disease in women than in men, especially in
women with diabetes [17]. Elevated lipoprotein(a) levels
are considered a risk factor with prothrombotic, proin-
flammatory, and proatherogenic effects in both sexes.

Hypertension, diabetes, physical inactivity, and
alcohol use were more strongly associated with myo-
cardial infarction in women than in men, as demon-
strated by the INTERHEART study [7]. The Prospective
Multicenter Imaging Study for Evaluation of Chest Pain
(PROMISE) showed that women with stable symptoms
of coronary disease had a higher burden of risk factors
compared to men [8].

Increased body mass index (BMI) is associated with
increased cardiovascular risk in both sexes; however,
there are sex differences in fat distribution, including
visceral and subcutaneous fat [18]. Women predomi-
nantly accumulate subcutaneous fat, whereas men ac-
cumulate more visceral fat. During menopause, wom-
en experience increased visceral and intramuscular fat
infiltration compared with premenopausal women of
similar age, contributing to insulin resistance and in-
flammation [1,19]. Certain cardiovascular risk factors
are associated with increased fat mass and obesity. Hy-
pertension is associated with overweight and obesity
in women, while diabetes is associated with abdominal
obesity in women [18]. Weight reduction is associated
with lower cholesterol levels, lower blood pressure, and
a reduced risk of developing type 2 diabetes mellitus.

The results of our study are consistent with findings
from European studies showing that the prevalence of
metabolic disorders and hypertension significantly in-
creases after menopause. In addition, lipid profile anal-
yses indicate significantly higher levels of total and LDL
cholesterol in postmenopausal women than in pre-
menopausal women, further confirming unfavorable
metabolic changes during this period of life [20].

In the group of perimenopausal women, hypothy-
roidism was significantly more frequently observed,
with Hashimoto's thyroiditis being the most common
cause. In addition to improved diagnostic capabilities,
the higher number of confirmed cases of hypothyroid-
ism may be related to chronic stress and immune sys-
tem disturbances associated with modern lifestyles.
Environmental endocrine disruptors (found in plastics,
cosmetics, and pesticides) and micronutrient deficien-
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va direktnu ulogu estrogena u modulaciji funkcije
visceralnog masnog tkiva. Estrogen inhibira talozenje
lipida u adipocitima, koriste¢i dva nacina, direktnim
smanjenjem lipogeneze kroz slabljenje aktivnosti en-
zima lipoprotein lipaza (LPL), a indirektno uti¢udi na
lipolizu kroz poboljsanje funkcija lipolitickog enzima
hormon-senzitivne lipaze (HSL) [23]. Estrogen takode
indirektno regulise lu¢enje leptina od strane masnog
tkiva i uti¢e na unos hrane, potro3nju energije i samim
tim na povecanje telesne mase [1,18].

Ograni¢enja ovog istrazivanja jeste relativno mala
veli¢ina uzorka, koja moze uticati na statisti¢cku snagu
studije i generalizaciju dobijenih rezultata. Iz tog razlo-
ga uovomi istrazivanju nisu sprovedene multivarijantne
analize. Buduca istrazivanja na ve¢em uzorku ispitanika
mogla bi omoguditi primenu kompleksnijih statistickih
metoda i dodatnu potvrdu dobijenih nalaza.

ZAKLJUCAK

Zene kao i muskarci imaju tradicionalne promenljive
kardiovaskularne faktore rizika, ali osim njih Zene ima-
ju i polno specifi¢ne koji znacajno povecavaju kardio-
vaskularni rizik. Postoji polni dimorfizam u distribuciji
telesne masti i potkrepljuju¢i dokazi o regulatornoj
ulozi estrogena, posebno 17b-estradiola u metaboliz-
mu i regionalnoj distribuciji masnog tkiva. Sklonost ka
androidnoj distribuciji masti je prepoznata kod starijih
Zena i verovatno je odgovorna za kaskadu hroni¢nih
zdravstvenih poremedaja, ukljucujuci hipertenziju,
diabetes mellitus tipa 2 i velike kardiovaskularne doga-
daje. Ovi podaci su znacajni zdravstvenom sistemu jer
kontrola telesne mase kod svih uzrasta, a posebno kod
Zzena u menopauzi treba da predstavlja prioritetni cilj.
Eksperimentalni podaci i klinicke studije ukazuju na
slozene razlike u regulaciji vazomotorne funkcije mi-
krovaskularnih krvnih sudova kod Zena i muskaraca sto
doprinose razumevanju polnih razlika i specifi¢nosti ri-
zika za ishemijsku bolest kod Zena. Bolje razumevanje
patofizioloskih mehanizma moze pomoci u planiranju
novih strategija za prevenciju, otkrivanje i leCenje kar-
diometabolickih bolesti koje su u potpunosti prilago-
deni zenama.

Sukob interesa: Nije prijavljen.

Notifikacija: Rad je prethodno prezentovan na 34.
Evropskom sastanku o hipertenziji i kardiovaskularnoj
zastiti, odrzanom od 23. do 26. maja 2025. godine u Mi-
nanu, ltalija. Sazetak je objavljen u Journal of Hyperten-
sion (2025), Vol. 43, Br. suppl. 1.

cies may contribute to the rising incidence of hypothy-
roidism [21]. Women are particularly susceptible due
to the influence of estrogen on immune response, and
hormonal fluctuations may trigger autoimmune dis-
ease in genetically predisposed individuals [22].

The presence of estrogen receptors (ERa and ERR)
in large numbers in visceral adipose tissue [18] supports
the direct role of estrogen in modulating visceral fat
function. Estrogen inhibits lipid accumulation in adipo-
cytes through two mechanisms: directly, by reducing
lipogenesis via decreased activity of lipoprotein lipase
(LPL), and indirectly, by influencing lipolysis through
enhancement of hormone-sensitive lipase (HSL) activity
[23]. Estrogen also indirectly regulates leptin secretion
from adipose tissue and affects food intake and energy
expenditure, thereby influencing body weight [1,18].

A limitation of this study is its relatively small sam-
ple size, which may affect statistical power and the
generalizability of the results. For this reason, multivar-
iate analyses were not performed. Future studies with
larger sample sizes may allow the application of more
complex statistical methods and further validation of
these findings.

CONCLUSION

Women, like men, have traditional modifiable cardio-
vascular risk factors; however, in addition, they have
sex-specific factors that significantly increase cardio-
vascular risk. There is sexual dimorphism in body fat
distribution, supported by evidence of the regulatory
role of estrogen, particularly 173-estradiol, in metabo-
lism and regional fat distribution. A tendency toward
android fat distribution is observed in older women
and is likely responsible for a cascade of chronic heal-
th disorders, including hypertension, type 2 diabetes
mellitus, and major cardiovascular events. These fin-
dings are important for the healthcare system, as body
weight control at all ages, particularly in menopausal
women, should be a priority. Experimental data and
clinical studies indicate complex differences in the re-
gulation of vasomotor function of microvascular blood
vessels between women and men, contributing to the
understanding of sex differences and the specific risk of
ischemic heart disease in women. A better understan-
ding of pathophysiological mechanisms may help plan
new strategies tailored to women for the prevention,
detection, and treatment of cardiometabolic diseases.
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SAZETAK

Uvod/Cilj: Ne-Hockinov folikularni limfom predstavlja drugi po ucestalosti medu
ne- Hockinovim limfomima, odnosno najcesci indolentni limfom. lako retko, ova
bolest moZe pokazati agresivnost, sklonost ka komplikacijama, alii rezistentnost
na primenjenu terapiju i Ceste relapse.

Cilj rada je analiza laboratorijskih parametara pacijenata u trenutku postavljanja
dijagnoze i njihove povezanosti sa ishodom bolesti, komplikacijama, terapijskim
odgovorom i preZivljavanjem.

Materijal i metode: U naSem centru analizirano je 47 pacijenata kod kojih u
periodu od 2018. do januara 2024. godine postavljena dijagnoza folikularnog
limfoma. Analizirani su inicijalni laboratorijski parametri krvne slike, parametri
hemostaze (PT, aPTT, fibrinogen, D-dimer) kao i biohemijski parametri, dok su u
toku bolesti posmatrani terapijski odgovor na prvu terapijsku liniju, preZivljavanje
bez znakova bolesti, kao i sveukupno preZivljavanje.

Rezultati: Parametri krvne slike, kao i vecina biohemijskih parametara, nisu
pokazali korelaciju sa tokom bolesti. Kompletnu remisiju postizali su pacijenti sa
nizim vrednostima LDH (p = 0,029), dok je sveukupno preZivljavanje bilo duze
kod pacijenata sa nizim vrednostima fibrinogena (p = 0,019), viim procentom
monocita (p = 0,007), kao i nizim koncentracijama D-dimera (p < 0,000). Na
preZivljavanje bez znakova bolesti uticali su niZi nivo fibrinogena (p = 0,019), nizi
nivo D-dimera (p = 0,031), niZi nivo LDH (p = 0,019), kao i visi procenat monocita
u perifernoj krvi (p = 0,005). Pacijenti sa inicijalno poviSenim vrednostima
D-dimera imali su PFS 24,50 = 4,81 meseci, dok su oni sa D-dimerom u granicama
referentnih vrednosti imali PFS 36,48 + 5,99 meseci (p = 0,015).

Zakljucak: U iskustvu nadeg centra parametri hemostaze, fibrinogen i D-dimer
pokazali su znacajnu korelaciju sa tokom bolesti.

Klju¢ne redi: folikularni limfom, fibrinogen, D-dimer, tok bolesti
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ABSTRACT

Introduction/Objective: Follicular lymphoma, a subtype of non-Hodgkin
lymphoma, is the second most common non-Hodgkin lymphoma and the most
frequent indolent lymphoma. Although rare, this disease may exhibit aggressive
behavior, a tendency toward complications, as well as resistance to administered
therapy and frequent relapses.

This study aimed to analyze laboratory parameters at the time of diagnosis and
their association with disease outcome, complications, treatment response, and
survival.

Material and methods: A total of 47 patients diagnosed with follicular
lymphoma between 2018 and January 2024 were analyzed at our center. Baseline
laboratory parameters included complete blood count, hemostasis parameters
(PT, aPTT, fibrinogen, D-dimer), and biochemical parameters. During the course
of the disease, treatment response to first-line therapy, progression-free survival,
and overall survival were evaluated.

Results: Complete blood count parameters, as well as most biochemical
parameters, showed no correlation with disease course. Complete remission was
achieved in patients with lower LDH levels (p = 0.029), while overall survival was
longer in patients with lower fibrinogen levels (p = 0.019), a higher percentage
of monocytes (p =0.007), and lower D-dimer levels (p < 0.000). Progression-free
survival was associated with lower fibrinogen levels (p = 0.019), lower D-dimer
levels (p = 0.031), lower LDH levels (p = 0.019), and a higher percentage of
peripheral blood monocytes (p = 0.005). Patients with initially elevated D-dimer
levels had a PFS of 24.50 + 4.81 months, whereas those with D-dimer levels
within the reference range had a PFS of 36.48 + 5.99 months (p = 0.015).

Conclusion: In our center’s experience, hemostasis parameters, particularly
fibrinogen and D-dimer, showed a significant correlation with disease course.

Keywords: follicular lymphoma, fibrinogen, D-dimer, disease course
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uvoD

Limfomi predstavljaju maligne bolesti limfocita i nji-
hovih progenitora i u zavisnosti od porekla mogu
biti porekla B limfocita, T limfocita ili NK limfocita, po
histoloskoj slici dele se na dve velike grupe: Hockinovi
i ne-Hockinovi limfomi, a po toku na agresivne i indo-
lentne limfome [1].

Indolentni limfomi su posebna grupu limfoprolif-
erativnih bolesti koji i pored toga sto po klasifikaciji
pripadaju malignim bolestima uglavnom su hroni¢nog
toka. Folikularni ne-Hockinov limfom (NHL) pred-
stavlja drugi po ucestalosti svih B limfocitnih NHL sa
ucestalos¢u od 25%, ali i najucestaliji indolentni lim-
fom kome pripada ¢ak 60% pacijenata [2]. Procenjena
incidenca ove bolesti iznosi 2,5 pacijenta na 100.000
stanovnika godisnje. Od ovog podtipa limfoma cesce
oboljevaju stariji, te se najvedi broj novodijagnostiko-
vanih slucajeva detektuje u starosnoj dobi od 55-75
godina [3]. Zahvaljujuci novim terapijskim modaliteti-
ma prosec¢no prezivljavanje pacijenata sa folikularnim
limfomom iznosi 15-20 godina [4]. lako retko, ova
bolest moze pokazati agresivnost, sklonost ka komp-
likacijama, ali i rezistentnost na primenjivanu terapi-
ju i Ceste relapse. Sa ciljem prepoznavanja pacijenata
koji ¢e imate nepovoljan tok bolesti razvijeni su brojni
prognosticki i prediktivni skorovi (FLIPI skor, PRIMA-PI
skor, POD24) [5].

Cilj rada je analizirati laboratorijske parametre paci-
jenata pri dijagnozi i njihovu povezanost sa ishodom
bolesti, terapijskim odgovorom i prezivljavanjem.

MATERIJAL | METODE

Istrazivanje je sprovedeno kao retrospektivna studija u
Klinici za hematologiju UKC Kragujevac, u periodu od
2018. do januara 2024. godine gde je analizirano 47 pa-
cijenata koji su le¢eni u navedenom periodu Klinici pod
dijagnozom folikularnog limfoma. Od laboratorijskih
parametara analizirani su krvna slika (broj leukocita,
leukocitarna formula, hemoglobin, broj trombocita),
hemostaza (protrpmbinsko vreme (PT), aktivirano par-
cijalno tromboplastinsko vreme (aPTT) , fibronogen,
D-dimer) kao i biohemijski parametri (urea, kreatinin,
jonogram, hepatogram, laktat dehidrogenaza (LDH),
ac. uricum) koji su uzorkovani prilikom inicijalnog ispiti-
vanja pacijenta pri postavljanju dijagnoze, a pre prime-
ne prve terapijske linije. Pacijenti su nakon toga praceni
i le¢eni prema indikacijama, prac¢eni na redovnim am-
bulantnim kontrolama. Tokom petogodiSnjeg pracenja
posmatrani su: odgovor na prvu terapijsku liniju, pre-
Zivljavanje bez znakova bolesti, kao i sveukupno pre-
Zivljavanje pacijenata. Statisticka analiza sprovedena
je koris¢enjem IBM SPSS 22.0 programa za statisticku
obradu podataka. Normalnost raspodele za kontinuira-

INTRODUCTION

Lymphomas are malignant diseases of lymphocytes
and their progenitors and, depending on their origin,
may arise from B lymphocytes, T lymphocytes, or NK
lymphocytes. Histologically, they are divided into two
major groups: Hodgkin and non-Hodgkin lymphomas,
and, according to their clinical course, into aggressive
and indolent lymphomas [1].

Indolent lymphomas represent a distinct group of
lymphoproliferative diseases that, although classified
as malignant, generally have a chronic course. Follicu-
lar non-Hodgkin lymphoma (NHL) is the second most
common B-cell NHL, accounting for 25% of cases, and
is also the most common indolent lymphoma, com-
prising up to 60% of patients [2].

The estimated incidence of this disease is 2.5 patients
per 100,000 population annually. This subtype more fre-
quently affects older individuals, with the majority of
newly diagnosed cases occurring between 55 and 75
years of age [3]. Thanks to new therapeutic modalities,
the average survival of patients with follicular lympho-
ma is 15-20 years [4]. Although rare, this disease may
demonstrate aggressive behavior, a tendency toward
complications, resistance to applied therapy, and fre-
quent relapses. To identify patients at risk of an unfavor-
able disease course, numerous prognostic and predictive
scores have been developed (FLIPI, PRIMA-PI, POD24) [5].

This study aimed to analyze laboratory parameters
at diagnosis and their association with disease out-
come, therapeutic response, and survival.

MATERIAL AND METHODS

The study was a retrospective analysis of 47 patients
treated at the Clinic of Hematology, University Clinical
Center Kragujevac, from 2018 to January 2024, with
a diagnosis of follicular lymphoma. Laboratory para-
meters included complete blood count (white blood
cell count, leukocyte differential, hemoglobin, plate-
let count), hemostatic parameters (prothrombin time
(PT), activated partial thromboplastin time (aPTT),
fibrinogen, D-dimer), as well as biochemical parame-
ters (urea, creatinine, electrolytes, liver function tests,
lactate dehydrogenase (LDH), uric acid), all of which
ere sampled during the initial patient evaluation at the
time of diagnosis and before the initiation of first-line
therapy. Patients were subsequently followed and trea-
ted according to treatment indications and monitored
through regular outpatient visits. During the five-year
follow-up period, the following were observed: res-
ponse to first-line therapy, progression-free survival,
and overall survival. Statistical analysis was performed
using IBM SPSS 22.0 software. Normality of distribution
for continuous variables was tested using the Shapiro-
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ne varijable testirana je koris¢enjem Shapiro-Wilk-ovog
testa jer je studija analizirana na uzorku manjem od 50
ispitanika. Za podatke koji su imali normalnu raspodelu
koris¢eni su parametarski testovi (Independent Sample
T test), u slu¢aju odstupanja od normalne raspodele
primenjivali smo neparametarske testove (Mann Whit-
ney U test). Za odredivanje korelacije izmedu kvantita-
tivnih varijabli koristili smo Pearsonov koeficijent kore-
lacije u slu¢aju varijabli koje prate normalnu raspodelu,
a Spearmanov koeficijent kada je postojalo odstupanje
od normalne raspodele. Za statisti¢ki znacajne p vred-
nosti smatrane su p vrednosti manje od 0,05. Studija je
u celini sprovedena postujuci sve odredbe Helsinske
deklaracije. Odobrena je i od strane Etickog Odbora
UKC Kragujevac (broj Odluke 1/25-835).

REZULTATI

Analizom rezultata utvrdeno je da je nasu populaciju
pacijenta dominantno ¢inila populacija zenskog pola,
34 Zene i 13 muskaraca, medijane starosti 60 godina
(32-89). Vetina pacijenata je na dijagnozi imala prosi-
renu i uznapredovalu bolest, klinicki stadijum CS Il ili
CS IV. Deskriptivna statistika nase ispitivane populacije
prikazana je u Tabeli 1. Prema aktuelnim vodi¢ima za

Tabela 1. Deskriptivne demografske karakteristike, kao i podaci o bolesti
ispitivane populacije

Parametar / Parameter
Starost / Age

Pol / Sex

ECOG/ ECOG

FLIPL/ FLIPI

Prisustvo ekstranodalne bolesti / Presence of extranodal disease
Bulky bolest / Bulky disease
Postizanje (R / Achievement of (R

Primena terapije odrZavanja / Maintenance therapy

Klinicki stadijum bolesti / Clinical stage

— SINGLE CENTRE FIVE-YEAR FOLLOW-UP

Wilk test due to the sample size being fewer than 50 su-
bjects. For normally distributed data, parametric tests
(Independent Samples t-test) were used; for data that
deviated from normality, nonparametric tests (Mann-
Whitney U test) were applied. To determine correlati-
ons between quantitative variables, Pearson’s correlati-
on coefficient was used for normally distributed varia-
bles, and Spearman’s coefficient when deviation from
normal distribution was present. A p-value of less than
0.05 was considered statistically significant. The study
was conducted in full accordance with the principles
of the Helsinki Declaration and was approved by the
Ethics Committee of the University Clinical Center Kra-
gujevac (Decision No. 1/25-835).

RESULTS

Analysis of the results showed that our patient popu-
lation was predominantly female (34 women and 13
men) and had a median age of 60 years (32-89). The
majority of patients had disseminated and advanced
disease at diagnosis, clinical stage Ill or IV. Descriptive
statistics of the studied population are presented in Ta-
ble 1. According to current guidelines for the treatment
of follicular lymphoma, during the observed period,

Table 1. Descriptive demographic characteristics and disease-related data of
the study population

Kategorija / Category n (%)
60 godina / years

Muski / Male 13 (27.6%)
Lenski / Female 34(72.4%)
0 20 (42.5%)
1 23 (48.9%)

> 4 (8.6%)

<1 9(19%)
2 11(23.4%)
>3 27 (57.6%)
da/ yes 18 (38.3%)
ne /no 29(61.7%)

da/ yes 8(17%)

ne /no 39 (83%)
da/ yes 28 (59.6%)
ne /no 19 (40.4%)
da/ yes 37(78.7%)
ne /no 10 (21.3%)

| 0(0%)

Il 2(4.3%)
m 15(31.9%)
v 30 (63.8%)
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le¢enje folikularnog limfoma, u navedenom periodu
posmatranja pacijenti su tretirani imunohemioterapi-
jom po protkolu R-CHOP (rituximab + ciklofosfamid +
doksorubicin + vinkristin + prednizolon) u 34,8%, dok
je imunohemioterapiju po protokolu G-CHOP (obinu-
tuzumab + ciklofosfamid + doksorubicin + vinkristin +
prednizolon) primilo 65,2% pacijenata. Prosec¢an broj
primenjenih ciklusa terapije za obe terapijske opcije
bio je 7 (3-8). Sto se ti¢e odgovora na prvu primenjenu
terapijsku liniju 25 (53%) pacijenata postiglo je
kompletnu remisiju bolesti, 17 (36%) pacijenata
parcijalnu remisiju bolesti i 5 (11%) pacijenata stabilnu
bolest. U korelaciji parametara krvne slike i biohemij-
skih parametara vecina ispitivanih parametara nije
pokazala statisticki znacajnu korelaciju sa tokom bole-
sti. Sa druge strane parametri hemostaze, fibrinogen,
D-dimer, kao i pojedinacni parametri koncentracije lak-
tat dehidrogenaze u serumu i % monocita u perifernoj
krvi (PK) pokazali su znacajnu korelaciju, prikazano u
Tabeli 2. Koncentracija LDH u serumu nase grupe pa-
cijenata ukazuje kroz koeficijent korelacije da sto je
niza vrednost LDH, duze je prezivljavanje bez bolesti,
kao i verovatnoca postizanja kompletne remisije, dok
nije uocena korelacija sa sveukupnim prezivljavanjem.
Procenat monocita pozitivno korelira sa viemenom do
progresije kao i sveukupnim prezivljavanjem, dok ne
utice na postizanje kompletne remisije. Vrednosti fibri-
nogena i D-dimera pokazuju negativnu korelaciju sa
prezivljavanjem, dok ne uti¢u na postizanje CR.
Posebno je analizirana vrednost D-dimera i fi-
brinogena kod pacijenata sa folikularnim limfomom.

Tabela 2. Korelacija parametara krvne slike, hemostaze i diferencijalne
leukocitarne formule sa parametrima toka bolesti (ukupno prezivljavanje (0S),
prezivljavanje bez bolesti (PFS), postizanje kompletnog odgovora na prvu
terapijsku liniju (CR) )

patients were treated with immunochemotherapy ac-
cording to the R-CHOP protocol (rituximab + cyclop-
hosphamide + doxorubicin + vincristine + prednisolo-
ne) in 34.8%, while immunochemotherapy according
to the G-CHOP protocol (obinutuzumab + cyclophosp-
hamide + doxorubicin + vincristine + prednisolone)
was administered in 65.2% of patients. The average
number of administered therapy cycles for both thera-
peutic options was 7 (3-8). Regarding response to the
first applied line of therapy, 25 (53%) patients achieved
complete remission, 17 (36%) achieved partial remissi-
on, and 5 (11%) had stable disease. In the correlation
analysis of hematological and biochemical parameters,
most examined parameters did not show a statistically
significant correlation with disease course, while, on
the other hand, hemostatic parameters, fibrinogen,
and D-dimer, as well as individual parameters such as
serum lactate dehydrogenase concentration and the
percentage of monocytes in peripheral blood, showed
significant correlation, as presented in Table 2. Serum
LDH concentration in our patient group shows, as in-
dicated by the correlation coefficient, that lower LDH
values are associated with longer progression-free sur-
vival and a higher probability of achieving complete
remission, whereas no correlation with overall survival
was observed. The percentage of monocytes positively
correlates with time to progression and overall survi-
val, but does not influence the achievement of com-
plete remission. Fibrinogen and D-dimer values show
a negative correlation with survival, while they do not
influence the achievement of complete remission.

Table 2. Correlation of hematological parameters, hemostatic parameters, and
differential leukocyte count with disease outcome parameters (overall survival
(0S), progression-free survival (PFS), achievement of complete response to
first-line therapy (CR))

0S PFS R

Correlation coefficient -0.153 -0.361 -0.375

LDH / LDH p 0.321 0.019 0.029
N 44 Y] 47

Correlation coefficient 0.438 0.409 0.250

% monocita u PK / % of monocytes in PK p 0.007 0.005 0.154
N 36 45 34

Correlation coefficient -0.353 -0.361 -0.263

Fibrinogen / Fibrinogen p 0.019 0.019 0.133
N 44 ) 47

Correlation coefficient -0.555 -0.334 0.250

Koncentracija D-dimera ng/ml / D-dimer concentration ng/ml p <0.001 0.031 0.154
N 44 42 47
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Pacijenti koji su pri dijagnozi imali povisene vredno-
sti D-dimera imali su krace prezivljavanje bez boles-
ti, i to pacijenti sa inicijalno povisenim vrednostima
D-dimera imali su PFS 24,50 + 4,81 meseci, dok su
oni sa D-dimerom u granicama referentnih vrednos-
ti imali PFS 36,48 + 5,99 (p = 0,015). Sli¢ne rezultate
dobili smo i sa vrednostima fibrinogena, pri ¢emu su
pacijenti sa vrednostima fibrinogena u referentnom
opsegu imala PFS 28,42 + 3,89 meseci, odnosno oni
sa inicijalno povisenim vrednostima fibrinogena PFS
15,91 + 5,09 (p = 0,044).

Takode, analizirane su i vrednosti D-dimera i nji-
hova povezanost sa postizanjem kompletne remisije.
Pacijenti koji su na prvu terapijsku liniju postigni
kompletnu remisiju imali su nize vrednosti D-dimera
(521,12 £ 150,8 ng/ml), dok pacijenti koji nisu postig-
li kompletnu remisiju imali su vise vrednosti D-dimera
(613,18 £ 156,4 ng/ml), p = 0,054.

DISKUSUJA

Razvojem brojnih terapijskih opcija koje su doprinele
boljem prezivljavanju pacijenata sa limfomom kao i
primena personalizovane medicine, predstavile su po-
trebu za $to jasnijim definisanjem prognoze toka bole-
sti i predikcije reagovanja na odredene terapijske mo-
dalitete. U tom svetlu poslednjih godina brojna istra-
Zivanja usmerena su ka pronalaZenju jednostavnog,
a preciznog prognostickog modela, testirajuci brojne
lako dostupne parametre i njihovu korelaciju sa tokom
bolesti.

Najvedi broj istrazivanja u ovoj oblasti posvecen je
agresivnim limfomima, dok je mali broj studija obuh-
vatio i niskogradusne limfome. Literaturni podaci
nam ukazuju da se od laboratorijskih parametara u
ne-Hockinovom limfomu tipa difuzni B krupnocelijski
limfom (NHL DBCL) najvise mozemo osloniti na vred-
nosti D-dimera, vrednosti LDH, kao i klinickim karakter-
istikama kako pacijenata (starost, performans status),
tako i bolesti (klinicki stadijum, genetski i molekularni
potpis bolesti).

Nasa studija ukazala je da od laboratorijskih
parametara na tok bolesti kod folikularnog limfo-
ma najvise uticaja ima preterapijska vrednost LDH,
udeo monocita i bazofila u leukocitarnoj formuli kao
i hemostazni parametri, fibrinogen i D-dimer. Studija
Rachmani i saradnika posmatrala je parametar D-di-
mera kod pacijenata sa NHL DBCL i takode potvrduje
da D-dimer pozitivno korelira sa tokom bolesti, sto
je on visi preterapijski, prognoza pacijenata je losija
[6]. Do sli¢nih rezultata dosli su i Huang i saradnici,
s tim Sto su D-dimer osim sa tokom bolesti korelira-
li i sa drugim loSim prognoznim parametrima (stadi-
jumom bolesti, ECOG statusom, prisustvom B simp-

— SINGLE CENTRE FIVE-YEAR FOLLOW-UP

The D-dimer and fibrinogen levels in patients with
follicular lymphoma were analyzed separately. Pa-
tients who had elevated D-dimer values at diagnosis
had shorter progression-free survival, with patients
with initially elevated D-dimer values having PFS of
24.50 £ 4.81 months, while those with D-dimer with-
in reference values had PFS of 36.48 + 5.99 months
(p = 0.015). Similar results were observed for fibrino-
gen levels: patients with fibrinogen within the refer-
ence range had PFS of 28.42 + 3.89 months, whereas
those with initially elevated fibrinogen had PFS of
15.91 £ 5.09 months (p = 0.044). D-dimer values and
their association with achieving complete remission
were also analyzed, and patients who achieved com-
plete remission after first-line therapy had lower D-di-
mer values (521.12 £+ 150.8 ng/ml), while those who
did not achieve complete remission had higher val-
ues (613.18 = 156.4 ng/ml), p = 0.054.

DISCUSSION

The development of numerous therapeutic options
that have improved the survival of lymphoma patients,
as well as the application of personalized medicine, has
created a need for a clearer definition of disease pro-
gnosis and for the prediction of response to specific the-
rapeutic modalities. In this context, numerous studies
in recent years have focused on identifying simple yet
precise prognostic models by testing readily available
parameters and their correlation with disease course.

The majority of studies in this field have focused
on aggressive lymphomas, while only a small number
have included low-grade lymphomas. Available liter-
ature indicates that, among laboratory parameters in
diffuse large B-cell lymphoma (DLBCL), the most reli-
able are D-dimer levels, LDH levels, and clinical charac-
teristics of both the patient (age, performance status)
and the disease (clinical stage, genetic and molecular
profile).

Our study showed that among laboratory pa-
rameters influencing disease course in follicular lym-
phoma, the most significant are pre-treatment LDH
values, the proportions of monocytes and basophils
in the leukocyte differential, and hemostatic param-
eters, fibrinogen, and D-dimer. The study by Rach-
mani et al. evaluated D-dimer levels in patients with
DLBCL and confirmed that D-dimer levels positively
correlate with disease course, with higher pre-treat-
ment values indicating a worse prognosis [6]. Similar
results were reported by Huang et al., who correlated
D-dimer not only with disease course but also with
other adverse prognostic parameters (disease stage,
ECOG status, presence of B symptoms, IPIl score), as
were those of Liu et al. [7,8]. In the study by Geng
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toma, IPI skorom), kao i Liu i saradnici [7,8]. U studiji
Genga i saradnika laboratorijski parametri korelirani
sa tokom bolesti kod pacijenata sa NHL DBCL poka-
zali su da starost, stadijum bolesti i vrednost LDH kao
i vrednosti D-dimera predstavljaju negativan prog-
nozni parametar u univarijantnoj analizi, dok se u
multivarijantnoj samo LDH pojavljuje kao negativan
prognozni parametar. Ipak autori zaklju¢uju da vred-
nost D-dimera korelira sa velicinom tumorske mase
i da vece prognozne vrednosti ima kod pacijenata u
nizim klini¢kim stadijumima [9]. U radu Bi i saradnika,
D-dimer je prepoznat kao prognozni parametar kod
pacijenata obolelih od NK-T ¢elijskog NHL, priblizava-
judi prognozu ranih stadijuma sa visokim D-dimerom
onom koju imaju uznapredovali stadijumi bez obzira
na vrednosti D-dimera [10]. O analizi laboratorijskih
parametara kod pacijenata sa indolentnim limfomi-
ma veoma je malo literaturnih podataka. Podaci ug-
lavhom obuhvataju sve ne-Hockinove limfome, il
retko daju osvrt na pojedina¢ne podgrupe. U studiji
Mazura i saradnika kod svih NHL uporedivani su para-
metri hemostaze (fibrinogen i D-dimer) sa parametri-
ma neoangiogeneze (vaskularnog endotelnog fakto-
ra rasta (VEGF) i faktora rasta fibroblasta (FGF)), gde
su potvrdili da D-dimer korelira sa stadijumom boles-
ti, dok su odnos fibrinogena i D-dimera u korelaciji sa
odnosom VEGF/bFGF i doprinose neoangiogenezi u
NHL [11]. Sto se ti¢e radova koji su posmatrali nivo
fibrinogena, jedan interesantan rad na malom broju
ispitanika sugerise da je fibrinogen dobar prognozni
parametar, kako na osnovu visokih preterapijskih
vrednosti kao loSeg prognoznog parametra, tako i
na promenu fibrinogena nakon prvog ciklusa tera-
pije. Pacijenti koji su normalizovali fibrinogen nakon
prvog ciklusa terapije imali su bolje prezZivljavanje u
odnosu na one kod kojih je fibrinogen ostao visok
[12]. Dodatno razjasnjenje znacaja nivoa fibroino-
gena kao i profila monocita periferne krvi kod paci-
jenata obolelih od NHL pruza nam studija Zivkovi¢ i
saradnika. U ovoj studiji visoke vrednosti fibrinogena
imaju negativan prognozni potencijal, kao i u nasoj
studiji. U njihovoj detaljnoj analizi posmatrane su i
vrednosti tkivnog faktora, gde su u podgrupama lim-
foma (NHL DBCL, folikularni limfom, kao i Hoc¢kinov
limfom) potvrdene i razlike medu ovim podtipovima.
Kod svih grupa prisutne su vise vrednosti tkivhog
faktora uz povecanje broja klasi¢cnih monocita, dok
kod folikularnog limfoma, kao niskogradusnog nema
povecanja intermedijernih monocita, a samim tim je
manja i sklonost ka hiperkoagulabilnosti U navedenoj
studiji nije kao poseban parametar analiziran proce-
nat monocita u perifernoj krvi, ve¢ samo pojedina¢ne
podgrupe, analizirane putem protocne citometrije

et al., laboratory parameters correlated with disease
course in DLBCL patients showed that age, disease
stage, LDH values, and D-dimer values represent neg-
ative prognostic factors in univariate analysis, while
in multivariate analysis only LDH remained a negative
prognostic factor, although the authors concluded
that D-dimer correlates with tumor burden and has
greater prognostic value in patients with lower clin-
ical stages [9]. In the study by Bi et al., D-dimer was
identified as a prognostic marker in patients with
NK/T-cell lymphoma, bringing the prognosis of ear-
ly-stage patients with high D-dimer levels closer to
that of advanced-stage patients, regardless of D-di-
mer levels [10]. Data on laboratory parameters in pa-
tients with indolent lymphomas are scarce, as studies
often include all non-Hodgkin lymphomas or provide
only rare insights into specific subgroups. In the study
by Mazur et al., hemostatic parameters (fibrinogen
and D-dimer) were compared with neoangiogene-
sis parameters (vascular endothelial growth factor
(VEGF) and fibroblast growth factor (FGF)), confirm-
ing that D-dimer correlates with disease stage, while
the fibrinogen/D-dimer ratio correlates with the
VEGF/bFGF ratio and contributes to neoangiogene-
sis in NHL [11]. Regarding studies analyzing fibrino-
gen levels, one interesting study on a small number
of subjects suggests that fibrinogen is a good prog-
nostic parameter, both based on high pre-treatment
values as a negative prognostic factor and on chang-
es after the first cycle of therapy, where patients who
normalized fibrinogen after the first cycle had better
survival compared to those in whom fibrinogen re-
mained elevated [12]. Additional clarification of the
significance of fibrinogen levels and the profile of
peripheral blood monocytes in NHL patients is pro-
vided by the study by Zivkovi¢ et al., which showed
that high fibrinogen levels were associated with a
negative prognosis, consistent with our findings. In
their detailed analysis, tissue factor values were also
examined, and differences among lymphoma sub-
types (DLBCL, follicular ymphoma, and Hodgkin lym-
phoma) were confirmed. In all groups, higher tissue
factor values were observed with increased classical
monocytes, whereas in follicular lymphoma, as a low-
grade lymphoma, there was no increase in intermedi-
ate monocytes and, consequently, a lower tendency
toward hypercoagulability. In the aforementioned
study, the percentage of monocytes in peripheral
blood was not analyzed as a separate parameter; in-
stead, individual subgroups were examined by flow
cytometry and classified as classical or intermediate
monocytes based on pan-monocytic marker expres-
sion [13].
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i klasifikovane kao klasi¢ni i intermedijarni monociti
prema ekspresiji panmonocitnih markera [13].

ZAKLJUCAK

U iskustvu naseg centra parametri hemostaze, fibrino-
gen i D-dimer pokazali su znacajnu korelaciju sa tokom
bolesti. Ograni¢enja nase sprovedene studije obuhva-
taju mali broj ispitanika, ali i ¢injenicu da u analizu nisu
uklju¢eni pacijenti koji su dijagnostikovani, ali u nave-
denom periodu nisu leceni.

Sukob interesa: Nije prijavljen.
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CONCLUSION
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SAZETAK

Populacija starijih pacijenata sa multiplom sklerozom se znacajno povecava,
ukljucujuci osobe sa kasnim (nakon 50. godine) i veoma kasnim (nakon 60.
godine) pocetkom bolesti. Starenje moduliSe imunski i nervni sistem, doprinoseci
transformaciji klinickog toka u progresivni obrazac i povecanju rizika za razvoj
progresije bolesti nezavisno od relapsa (PIRA). Takode, multipla skleroza sa
pocetkom u kasnijem Zivotnom dobu karakterise se CeS¢im progresivnim
fenotipom, manjom pojavom inflamatornih relapsa i kra¢im vremenom do
ostvarivanja invaliditeta. Starenje imunskog sistema (imunosenescencija) dovodi
do suZavanja raznovrsnosti T-Celijskog receptorskog repertoara, promena u broju
i funkciji (D4+ i (D8+ T-limfocita, kao i do disbalansa u odnosu efektorskih i
regulatornih T-limfocita. Na nivou centralnog nervnog sistema starenje doprinosi
neurodegeneraciji kroz povecanu degeneraciju oligodendrocita, disfunkciju
mikroglije, akumulaciju gvozda, oksidativni stres, disfunkciju mitohondrija
i smanjenje neuroprotektivnih mehanizama. Smanjena proliferacija i
diferencijacija neuralnih stem Celija, kao i strukturne i funkcionalne promene
glutamatnih receptora, prevashodno N-metil-D-aspartat receptora, dodatno
kompromituju neuroprotektivne i reparativne mehanizme. Razumevanje
interakcija starenja i patofizioloskih mehanizama multiple skleroze klju¢no je za
razvoj ciljanih terapijskih strategija za sve brojniju populaciju starijih pacijenata
sa multiplom sklerozom. Cilj ovog rada je da, kroz integrativni pregled dostupne
literature, sagleda ulogu procesa starenja u modulaciji klju¢nih patofizioloskih
mehanizama multiple skleroze.
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ABSTRACT

The number of older patients with multiple sclerosis is rising significantly,
including individuals with late-onset disease (after age 50) and very late-
onset disease (after age 60). Aging affects the immune and nervous systems,
contributing to a shift in the clinical course towards a progressive pattern and
increasing the risk of disease progression independent of relapse activity (PIRA).
Additionally, late-onset multiple sclerosis is characterised by a more frequent
progressive phenotype, fewer inflammatory relapses, and a shorter time to
disability accumulation. Immune system aging (immunosenescence) leads to a
reduced diversity of the T-cell receptor repertoire, changes in the number and
function of (D4+ and (D8+ T lymphocytes, and an imbalance between effector
and regulatory T cells. At the central nervous system level, aging contributes to
neurodegeneration through increased oligodendrocyte degeneration, microglial
dysfunction, iron accumulation, oxidative stress, mitochondrial dysfunction,
and diminished neuroprotective mechanisms. Reduced proliferation and
differentiation of neural stem cells, as well as structural and functional
changes in glutamate receptors, primarily N-methyl-D-aspartate receptors,
further compromise neuroprotective and reparative processes. Understanding
the interactions between aging and the pathophysiological mechanisms of
multiple sclerosis is crucial for developing targeted therapeutic strategies for the
increasing population of older patients with multiple sclerosis. This paper aims
to examine, through an integrative review of the available literature, the role of
the aging process in modulating key pathophysiological mechanisms of multiple
sclerosis.

Keywords: aging, multiple sclerosis, immunosenescence, neurodegeneration

Corresponding author:

Jasmina Buretic¢

Department of Pathobiology, Faculty of Pharmacy, University of Belgrade
450 Vojvode Stepe Street, 11221 Belgrade, Serbia

E-mail: jasmina@pharmacy.bg.ac.rs

Prihvaceno - Accepted: March 10,2026;  Online first: March 25,2026

DOI: 10.5937/smclk7-64495

SeRrBIAN JOURNAL OF THE MepicaL CHamser | Volume 7/No. 1 | March 2026 79



Puretic¢ J.

STARENJE KAO MODULATOR PATOFIZIOLOGIJE MULTIPLE SKLEROZE

uvoD

Prema podacima Internacionalne federacije za multi-
plu sklerozu od 2,8 miliona ljudi koji boluju od multiple
skleroze, 1 od 10 osoba ima 65 godina i vise. Multipla
skleroza je bolest koja moze trajati decenijama i vecina
ovih starijih bolesnika ima multiplu sklerozu duze od 20
godina [1]. PoCetak multiple skleroze je najce$ce izme-
du 20. i 40. godine Zivota, a relapsno-remitentni oblik
bolesti pogada oko 85% bolesnika [2]. Primarno-pro-
gresivna i sekundarno progresivna multipla skleroza
pocinju u sli¢énim godinama zivota tj. oko 45. godine
i karakterisu se razvojem koji dovodi do akumulacije
invaliditeta u slicnom vremenskom periodu [3,4]. Po-
kazano je da pocetni oblik bolesti, bilo da je re¢ o re-
lapsno-remitentnom ili primarno-progresivnom obli-
ku, zapravo ne uti¢e znacajno na uzrast u kome dolazi
do ostvarivanja kljucnih faza invaliditeta [4]. Poslednjih
decenija incidencija kasnog pocetka multiple skleroze
tj. pocetka bolesti nakon 50. godine zZivota se znacajno
povecala [5]. Takode, uoceno je i znacajno povecanje
incidencije veoma kasnog pocetka multiple skleroze tj.
nakon 60. godine zivota [6,7]. Kod pacijenata sa kasnim
pocetkom multiple skleroze ce3ée se javljao progresiv-
ni tok bolesti od samog pocetka [5].

Hronolosko starenje predstavlja fizioloski proces,
koji ima svoje reperkusije kako na centralni nervni
sistem (CNS), tako i na imunski sistem. S druge strane,
hroni¢ni inflamatorni proces i neurodegeneracija,
koji su povezani sa multiplom sklerozom doprinose
ubrzanom procesu bioloskog starenja CNS [8]. Starenje
imunskog sistema (imunosenescencija) pogada kako
urodeni tako i adaptivni imunski sistem. Posledice su
brojne pocevsi od smanjenog imunoloskog nadzora
nad Celijama koje su ostecene ili stare, preko promena
u zastupljenostii funkciji ¢elija urodene imunosti, pa do
izrazitih promena u T-¢elijskom kompartmanu [9,10].

Poslednjih godina uveden je koncept ,progresije
nezavisno od relapsne aktivnosti” (engl. progression
independent of relapse activity, PIRA), koji se odnosi
na akumulaciju invaliditeta, bez prethodnog akutnog
pogorsanja bolesti i koji ukazuje na neurodegeneraci-
ju koja postoji nezavisno od zapaljenskog procesa u
multiploj sklerozi [11]. U studiji Tur et al. (2022.) poka-
zano je da je stariji uzrast prilikom prvog napada bio u
korelaciji sa ve¢im rizikom od razvoja PIRA. Preciznije,
rizik od razvoja PIRA se povecavao za 43% za svaku de-
ceniju starosti vise prilikom prvog napada [11]. Proces
starenja povecava vulnerabilnost neurona, doprino-
si akumulaciji oste¢enja nervnog tkiva i istovremeno
smanjuje njegovu funkcionalnu rezilijentnost i repar-
ativni potencijal [12].

Cilj ovog rada je da, kroz integrativni pregled dos-
tupne literature, sagleda ulogu procesa starenja u

AGING AS A MODULATOR OF MULTIPLE SCLEROSIS PATHOPHYSIOLOGY

INTRODUCTION

According to the Multiple Sclerosis International Fede-
ration, of the 2.8 million of people living with multiple
sclerosis worldwide, one in ten people are aged 65
years or older. Because multiple sclerosis is a chronic
condition that can persist for decades, most of these
older patients have lived with the disease for more
than 20 years [1]. The onset of multiple sclerosis most
commonly occurs between the ages of 20 and 40, and
the relapsing-remitting form of the disease affects
approximately 85% of patients [2]. Primary-progressi-
ve and secondary-progressive multiple sclerosis typi-
cally begin at similar ages, around 45 years, and are
characterized by disease progression that leads to the
accumulation of disability over a comparable period
of time [3,4]. Studies have shown that the initial form
of multiple sclerosis, whether relapsing-remitting or
primary-progressive, does not significantly influence
the age at which key stages of disability are reached
[4]. In recent decades, the incidence of late-onset mul-
tiple sclerosis, defined as disease onset after the age
of 50, has increased significantly [5]. A notable rise has
also been observed in the incidence of very late-onset
multiple sclerosis, with disease onset occurring after
the age of 60 [6,7]. In patients with late-onset multiple
sclerosis, the disease more frequently follows a progre-
ssive course from the very onset [5].

Chronological aging is a physiological process that
affects both the central nervous system (CNS) and
the immune system. Conversely, chronic inflammato-
ry processes and neurodegeneration associated with
multiple sclerosis contribute to an accelerated process
of biological aging of the CNS [8]. Aging of the immune
system (immunosenescence) affects both the innate
and adaptive immune systems. Its consequences are
numerous, ranging from reduced immune surveillance
of damaged or senescent cells, through changes in
the distribution and function of innate immune cells,
to pronounced alterations in the T-cell compartment
[9,10].

In the recent years, the concept of “progression
independent of relapse activity" (PIRA) has been in-
troduced. It refers to the accumulation of disability in
the absence of a preceding acute relapse and indicates
neurodegeneration occurring independently of the
inflammatory process in multiple sclerosis [11]. The
study by Tur et al. (2022) showed that older age at the
time of the first attack was associated with a higher risk
of developing PIRA. More specifically, the risk of PIRA
increased by 43% for each additional decade of age at
the first attack in patients with multiple sclerosis [11].
The aging process increases neuronal vulnerability,
promotes the accumulation of neural tissue damage,
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modulaciji klju¢nih patofizioloskih mehanizama mul-
tiple skleroze.

UTICAJ STARENJA NA REMODELOVANJE
IMUNSKOG SISTEMA

Imunosenescencija predstavlja starenjem uslovljene
strukturne i funkcionalne promene imunskog sistema,
koje dovode do poremecaja njegove efikasnosti [13].
Starenje dovodi do promena u broju i funkciji imun-
skih celija, oslabljenog adaptivnog imunskog odgovo-
ra, odrzavanja niskostepene inflamacije i metabolickih
promena u imunskom sistemu [9,13].

Starenjem uslovljena involucija timusa, dovodi do
progresivnog suzavanja perifernog repertoara naivnih
T-limfocita. Ovaj deficit se delimi¢no kompenzuje po-
jacanom homeostatskom proliferacijom i klonalnom
ekspanzijom postojecih T-Celijskih populacija, sto rezu-
ltuje relativnom ekspanzijom memorijskog T-Celijskog
pula. Takvo remodelovanje adaptivhog imunskog siste-
ma ima za posledicu smanjenu imunolosku plasti¢nost
i narusenu sposobnost generisanja efikasnih odgovora
na nove ili tumorske antigene [14]. Homeostatska prolif-
eracija i antigen-zavisna klonalna ekspanzija postojecih
T-celijskih populacija predstavljaju mehanizme koji
mogu omoguciti prezivljavanje i ekspanziju autoreak-
tivnih T-Celijskih klonova. Starenjem uslovljeno suza-
vanje raznovrsnosti T-Celijskog receptorskog reperto-
ara dovodi do narusene efikasnosti imunskog sistema
i oslabljenih reparativnih mehanizama, ¢ime se stvara
okruzenje pogodno za egzacerbaciju patoloskog pro-
cesa i progresiju bolesti [15]. Pokazano je da starenje
dovodi do znacajnih promena u broju i funkciji CD4* i
CD8* T-limfocita, pri ¢emu su ove promene izrazenije
u populaciji CD8* T-¢elija, kako kod ljudi tako i u ani-
malnim modelima [16,17]. Takode, starenjem dolazi do
povecanja broja regulatornih T-¢elija kod ljudi [18], a
slican trend zabelezen je i u animalnim modelima mul-
tiple skleroze [19,20]. Funkcionalna aktivnost regula-
tornih T-Celija ostaje nepromenjena ili je ¢ak povecana
starenjem kod ljudi [18]. Medutim, rezultati studija na
zivotinjama sugerisu da je moguce da akumulacija per-
ifernih regulatornih T-¢elija (CD4*FoxP3*) odlaze poce-
tak bolesti kod starih jedinki, dok nakon njenog nastan-
ka smanjena migracija ovih celija u CNS onemogucuje
adekvatnu kontrolu progresivhog toka bolesti [20].
Kod starih miseva sa indukovanim animalnim mod-
elom multiple skleroze uocena je izrazenija plasti¢nost
regulatornih T-limfocita (CD4*FoxP3"), koja se ogleda u
ko-ekspresiji interferona (IFN)-y i /ili interleukina (IL)-17
sa FoxP3, u poredenju sa mladim jedinkama [20]. Ovak-
va plasti¢nost regulatornih T-limfocita kod starih jedinki
moze dovesti do smanjenja njihove supresivne funkcije
i posledi¢nog pojacavanja patoloskih procesa u CNS-u.

and simultaneously reduces both functional resilience
and the capacity for repair [12].

The aim of this paper is to examine, through an in-
tegrative review of the available literature, the role of
the aging process in modulating the key pathophysio-
logical mechanisms of multiple sclerosis.

INFLUENCE OF AGAING ON IMMUNE SYSTEM
REMODELING

Immunosenescence refers to the age-related structu-
ral and functional changes in the immune system that
result in impaired immune efficiency [13]. Aging re-
sults in alterations in both the number and function of
immune cells, a weakened adaptive immune respon-
se, persistent low-grade inflammation, and metabolic
changes within the immune system [9,13].
Age-related involution of the thymus causes a
gradual reduction in the peripheral repertoire of naive
T lymphocytes. This deficit is partially compensated by
increased homeostatic proliferation and clonal expan-
sion of existing T-cell populations, leading to a relative
enlargement of the memory T-cell pool. This remodel-
ing of the adaptive immune system leads to diminished
immune plasticity and a reduced capacity to mount ef-
fective responses against new or tumor antigens [14].
Homeostatic proliferation and antigen-driven clonal
expansion of existing T-cell populations are mecha-
nisms that can support the survival and expansion of
autoreactive T-cell clones. Aging-induced reduction in
the diversity of the T-cell receptor repertoire impairs
immune system efficiency and weakens reparative
mechanisms, thereby creating conditions that favor
exacerbation of the pathological process and disease
progression [15]. Studies have shown that aging causes
significant changes in the number and function of CD4*
and CD8* T lymphocytes, with these changes being
more pronounced in the CD8* T-cell population, both
in humans and in animal models [16,17]. Aging also re-
sults in an increased number of regulatory T-cells in hu-
mans [18], with a similar trend observed in animal mod-
els of multiple sclerosis [19,20]. The functional activity
of regulatory T-cells remains unchanged, or may even
increase, with aging in humans [18]. However, findings
from animal studies suggest that the accumulation of
peripheral regulatory T-cells (CD4*FoxP3*) may delay
disease onset in older individuals, while after onset,
their reduced migration into the CNS limits effective
control of the progressive course of the disease [20].
In aged mice with an induced animal model of multi-
ple sclerosis, regulatory T lymphocytes (CD4*FoxP3*)
exhibited greater plasticity, reflected by the co-expres-
sion of interferon (IFN)-y and/or interleukin (IL)-17 with
FoxP3, compared to younger mice [20]. This plasticity
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Pored toga, izrazen disbalans izmedu efektorskih i reg-
ulatornih T-celija moze imati znacajan uticaj na klini¢-
ki tok multiple skleroze kod starijih bolesnika [18,20].
Klju¢ni aspekti fizioloskog starenja T-limfocita prisutni
su i kod pacijenata sa multiplom sklerozom [21,22].
Medutim, u studiji sprovedenoj na pacijentima sa mul-
tiplom sklerozom koji nisu prethodno dobijali imuno-
modulatornu terapiju, uoeno je znacajno povecanje
zastupljenosti aktiviranih i citotoksi¢nih CD4* T-limfoc-
ita, posebno kod pacijenata starijih od 60 godina [21].
Akumulacija citotoksi¢nih CD4* T-limfocita u starijoj
populaciji bolesnika sa multiplom sklerozom moze
predstavljati vazan patofizioloski mehanizam, imajuci
u vidu njihovu sposobnost da direktno ostecuju celije
CNS-a i doprinose neurodegenerativnim procesima.
Sekretorni fenotip povezan sa senescencijom
(engl. senescence-associated secretory phenotype,
SASP) obuhvata skup funkcionalnih promena se-
nescentnih ¢elija, koje se manifestuju razvojem proin-
flamatornog fenotipa i povecanim oslobadanjem ci-
tokina, hemokina i drugih medijatora inflamacije [23].
U demijelinizovanim lezijama utvrdeno je povecanje
Celijske senescencije u mikroglijalnim celijama, koje je
koreliralo sa smanjenim kapacitetom remijelinizacije
kod starih miseva. Analiza SASP pokazala je povisenu
koncentraciju hemokina C-C motiv ligand 11 (CCL11),
poznatog i kao eotaksin-1 u lezijama starih jedinki, $to
je dovedeno u vezu sa narusenom maturacijom oligo-
dendrocita [24]. Ovi nalazi sugeriu da bi ciljanje SASP
faktora, poput eotaksina-1, narocito kod starijih bole-
snika, moglo predstavljati potencijalni terapijski prist-
up za poboljsanje remijelinizacije u multiploj sklerozi.

ULOGA STARENJA U NEURODEGENERATIVNIM
PROCESIMA MULTIPLE SKLEROZE

Starenje je glavni faktor rizika za vecinu neurodege-
nerativnih bolesti i predstavlja jedan od klju¢nih bi-
oloskih procesa koji moduliSu neurodegenerativne
mehanizme u multiploj sklerozi. Mehanizmi kojima
starenje potencijalno doprinosi neurodegeneraciji
ukljuCuju genomsku nestabilnost, skracenje telome-
ra, epigenetske promene, poremecenu homeostazu
proteina, disfunkciju mitohondrija, celijsku senescen-
ciju, poremecenu regulaciju nutrijentne signalizacije,
iscrpljenost maticnih ¢elija i izmenjenu intercelularnu
komunikaciju [25,26]. Hroni¢ni inflamatorni proces u
multiploj sklerozi, u kombinaciji sa kompromitovanom
remijelinizacijom, doprinosi aksonalnoj degeneraciji,
progresivnoj atrofiji CNS-a i egzacerbaciji klinicke ma-
nifestacije bolesti [27].

Multipla skleroza sa kasnim pocetkom karakterise
se cesc¢im progresivnim fenotipom, manjom pojavom
inflamatornih relapsaikracim vremenom do ostvarivanja

AGING AS A MODULATOR OF MULTIPLE SCLEROSIS PATHOPHYSIOLOGY

of regulatory T lymphocytes in older individuals can re-
duce their suppressive function, leading to an increase
in pathological processes within the CNS. Moreover, a
marked imbalance between effector and regulatory
T-cells may significantly influence the clinical course
of multiple sclerosis in elderly patients [18,20]. Key fea-
tures of physiological T-lymphocyte aging are also ob-
served in patients with multiple sclerosis [21,22]. How-
ever, in a study of multiple sclerosis patients who were
naive to immunomodulatory therapy, a significant in-
crease in activated and cytotoxic CD4* T lymphocytes
was observed, particularly in patients over 60 years of
age [21]. The accumulation of cytotoxic CD4* T lympho-
cytes in the elderly population of multiple sclerosis pa-
tients may represent a key pathophysiological mecha-
nism, given their capacity to directly damage CNS cells
and contribute to neurodegenerative processes.

The senescence-associated secretory phenotype
(SASP) encompasses a set of functional changes in se-
nescent cells, characterized by the development of a
pro-inflammatory profile and increased secretion of
cytokines, chemokines, and other inflammatory me-
diators [23]. In demyelinated lesions, increased cellu-
lar senescence was observed in microglial cells, cor-
relating with reduced remyelination capacity in aged
mice. Analysis of SASP revealed elevated levels of the
chemokine C-C motif ligand 11 (CCL11), also known as
eotaxin-1, in the lesions of older individuals, which was
associated with impaired oligodendrocyte maturation
[24]. These findings suggest that targeting SASP fac-
tors, such as eotaxin-1, particularly in elderly patients,
may represent a potential therapeutic strategy to en-
hance remyelination in Multiple Sclerosis.

THE ROLE OF AGING IN THE
NEURODEGENERATIVE PROCESSES OF
MULTIPLE SCLEROSIS

Aging is a major risk factor for most neurodegenerative
diseases and one of the key biological processes that
modulate neurodegenerative mechanisms in multiple
sclerosis. Mechanisms through which aging may con-
tribute to neurodegeneration include genomic instabi-
lity, telomere shortening, epigenetic alterations, impa-
ired protein homeostasis, mitochondrial dysfunction,
cellular senescence, dysregulated nutrient signaling,
stem cell exhaustion, and altered intercellular commu-
nication [25,26]. The chronic inflammatory process in
multiple sclerosis, combined with impaired remyelina-
tion, contributes to axonal degeneration, progressive
CNS atrophy, and worsening of the disease’s clinical
manifestations [27].

Late-onset multiple sclerosis is characterized by a
more frequent progressive phenotype, fewer inflam-
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invaliditeta [8,28]. Kod pacijenata kod kojih bolest
zapocinje u mladem Zivotnom dobu, pokazano je da sa
starenjem dolazi do smanjenja inflamatorne aktivnosti u
CNS-u, nezavisno od duzine trajanja bolesti, $to se klinic-
ki manifestuje redukcijom ucestalosti relapsa [29]. Nasu-
prot tome, demijelinizacija i neurodegenerativni procesi
postaju izrazeniji sa starenjem bolesnika [8,30].

Veca zivotna dob u trenutku prvog klini¢kog
ispoljavanja multiple skleroze povezuje se sa pov-
e¢anom verovatno¢om razvoja PIRA, $to ukazuje na
znacajnu ulogu starenja u oblikovanju toka bolesti
[31]. Savremena istrazivanja pokazuju da se progresija
bolesti moze detektovati ve¢ u najranijim fazama mul-
tiple skleroze, pri ¢emu inflamatorni i neurodegenera-
tivni mehanizmi funkcionisu kao deo jedinstvenog pa-
tofizioloskog kontinuuma u okviru kojeg se i pogorsan-
je vezano za relaps (engl. relapse-associated worsening,
RAW) i PIRA javljaju od samog pocetka bolesti, dok
starenje predstavlja jedan od klju¢nih modulatora
klinickog fenotipa bolesti [11,31].

Istrazivanja na starim pacovima pokazuju da to-
kom starenja CNS-a dolazi do povecéane degeneracije
oligodendrocita i njihovih prekursora, sto rezultuje gu-
bitkom mijelina i sekundarno doprinosi razvoju akso-
nalne degeneracije [32]. Jedna od najizrazenijih prom-
ena u oligodendrocitima povezanim sa starenjem jeste
akumulacija oStecenja DNK, kojoj u znacajnoj meri do-
prinose njihovi visoki metabolicki zahtevi [33]. Ovi pro-
cesi dovode do smanjene sposobnosti remijelinizacije,
¢ime se u multiploj sklerozi, narocito kod starijih bole-
snika, dodatno pospesuje progresija neurodegenera-
tivnih promena i akumulacija invaliditeta.

UTICAJ STARENJA NA AKTIVACIONI STATUS
| FUNKCIONALNU DINAMIKU MIKROGLIJE U
MULTIPLOJ SKLEROZI

Starenje modulise aktivaciju i zastupljenost mikrogli-
je, posebno u podru¢ju oko plaka kod pacijenata sa
multiplom sklerozom [34]. Proces starenja utice kako
na strukturne, tako i na funkcionalne karakteristike mi-
kroglije. Studije na zivotinjskim modelima ukazuju da
mikroglijalne celije sa starenjem zadobijaju hroni¢no
aktivirani fenotip, pracen smanjenjem njihove fagocit-
ne sposobnosti [35,36]. Pored toga, starenje kompro-
mituje i njihovu ulogu u imunoloskom nadzoru mikro-
okruzenja, dovodeci do smanjene dinami¢nosti i gu-
bitka razgranatog morfoloskog fenotipa [37]. Ove sta-
renjem uslovljene morfoloske i funkcionalne promene
mikroglije, koje obuhvataju perzistentnu niskostpenu
aktivaciju uz istovremenu fagocitnu disfunkciju, mogu
predstavljati jedan od klju¢nih mehanizama koji su u
osnovi PIRA, doprinoseci degeneraciji aksona u odsus-
tvu izrazenog akutnog inflamatornog procesa.

matory relapses, and a shorter time to disability [8,28].
In patients whose disease begins at a younger age, ag-
ing has been shown to be associated with a decrease in
inflammatory activity in the CNS, regardless of disease
duration, which is clinically manifested by a reduced
frequency of relapses [29]. In contrast, demyelination
and neurodegenerative processes become more pro-
nounced with advancing age [8,30].

Older age at the time of the first clinical manifes-
tation of multiple sclerosis is associated with an in-
creased likelihood of developing PIRA, indicating a
significant role of aging in shaping the course of the
disease [31]. Recent research shows that disease pro-
gression can be detected even in the earliest stages
of multiple sclerosis, with inflammatory and neu-
rodegenerative mechanisms operating as part of a
single pathophysiological continuum in which both
relapse-associated worsening (RAW) and PIRA occur
from the very beginning of the disease, while aging
represents one of the key modulators of the clinical
phenotype [11,31].

Research in aged rats shows that during CNS ag-
ing there is increased degeneration of oligodendro-
cytes and their precursors, resulting in myelin loss and
secondarily contributing to the development of axo-
nal degeneration [32]. One of the most pronounced
age-related changes in oligodendrocytes is the accu-
mulation of DNA damage, which is largely driven by
their high metabolic demands [33]. These processes
reduce the capacity for remyelination, which in multi-
ple sclerosis, particularly in older patients, further ac-
celerates neurodegenerative progression and disabil-
ity accumulation.

THE INFLUENCE OF AGING ON MICROGLIAL
ACTIVATION AND FUNCTIONAL DYNAMICS IN
MULTIPLE SCLEROSIS

Aging modulates microglial activation and abundan-
ce, particularly in the peri-plaque regions of patients
with multiple sclerosis [34]. It affects both the structu-
ral and functional characteristics of microglia. Studies
in animal models indicate that with aging, microglia
acquire a chronically activated phenotype, accompa-
nied by reduced phagocytic capacity [35,36]. In additi-
on, aging impairs their role in immune surveillance of
the microenvironment, resulting in reduced dynamism
and a loss of their branched morphological phenotype
[37]. These age-related morphological and functional
changes in microglia, including persistent low-level
activation with concomitant phagocytic dysfunction,
may represent a key mechanism underlying PIRA, con-
tributing to axonal degeneration even in the absence
of pronounced acute inflammation.
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FizioloSko starenje dovodi do akumulacije gvozda
u mikroglijalnim celijama. Takode, kod pacijenata
sa multiplom sklerozom, demijelinizacija oslobada
gvozde iz oStecenih oligodendrocita i mijelina, koje po-
tom preuzimaju mikroglijalne ¢elije i makrofage. Posle-
di¢no, dolazi do akumuliranja gvozda u mikroglijalnim
Celijama, posebno na ivicama hroni¢no aktivnih lezija.
Ovo talozenje gvozda povezuje se sa proinflamatornim
fenotipom mikroglije, kao i pove¢anom sintezom slo-
bodnih radikala kiseonika, Sto doprinosi hroni¢noj
neuroinflamaciji i progresivnoj neurodegeneraciji kod
starijih bolesnika sa multiplom sklerozom [38].

STARENJEM USLOVLJENE PROMENE
REPARATIVNIH MEHANIZAMA U MULTIPLOJ
SKLEROZI

Patofizioloski mehanizmi koji su u osnovi PIRA povezu-
ju se sa kompartmentalizacijom inflamatornog proce-
sa unutar CNS-a, uz smanjeno ucesce perifernih limfo-
cita, kao i sa poremecajem reparativnih mehanizama
[39]. Pocetak progresivnog toka bolesti korelira sa
starenjem uslovljenim smanjenjem remijelinizacionog
kapaciteta [40]. Kumulativho delovanje prethodno vec
opisanih mehanizama poput povecane degeneraci-
je oligodendrocita, oksidativnog stresa, akumulacije
gvozda i mikroglijalne disfunkcije znac¢ajno ogranicava
remijelinizacioni kapacitet CNS-a u uslovima starenja.
Pokazano je da se sa starenjem kod miseva smanjuje
sposobnost neuralnih stem i progenitorskih ¢elija da
proliferisu i diferentuju, pri ¢emu epigenetske prome-
ne na nivou promotorskih regiona dovode do nishod-
ne regulacije gena odgovornih za ove procese [41].

Starenje dovodi do strukturnih i funkcionalnih al-
teracija jonskih glutamatnih receptora, $to je posebno
izrazeno kod N-metil-D-aspartat receptora (NMDAR),
koji su eksprimirani kako na neuronima, tako i na celi-
jama imunskog sistema [42,43]. S druge strane, kod
pacijenata sa multiplom sklerozom pokazano je znaca-
jno povecanje nivoa glutamata [44]. U uslovima po-
visene koncentracije glutamata i starenjem izmenjene
NMDAR signalizacije, moze do¢i do slabljenja neuro-
protektivnih mehanizama i povecanja rizika od glu-
tamatom posredovane ekscitotoksi¢nosti. Primenom
NMDAR antagonista u animalnom modelu multiple sk-
leroze ostvaren je izrazeniji terapijski efekat kod starih
u odnosu na mlade jedinke, kako u pogledu klinicke
slike, tako i u pogledu parametara oksidativnog stresa i
antioksidativne zastite mozdanog tkiva [45].

Od neprocenjivog znacaja je fokusiranje buducih
istrazivanja na razvoj terapijskih strategija usmerenih
na delimi¢nu restauraciju remijelinizacionog kapacite-
ta kod starijih bolesnika sa multiplom sklerozom. Po-
tencijalni pristupi obuhvataju farmakolosku modulaci-

AGING AS A MODULATOR OF MULTIPLE SCLEROSIS PATHOPHYSIOLOGY

Physiological aging leads to iron accumulation
in microglial cells. In patients with multiple sclerosis,
demyelination releases iron from damaged oligoden-
drocytes and myelin, which is subsequently taken up
by microglia and macrophages. As a result, iron accu-
mulates in microglial cells, particularly at the edges of
chronically active lesions. This iron deposition is asso-
ciated with a proinflammatory microglial phenotype
and increased synthesis of reactive oxygen species,
contributing to chronic neuroinflammation and pro-
gressive neurodegeneration in elderly patients with
multiple sclerosis [38].

AGING-ASSOCIATED CHANGES IN REPARATIVE
MECHANISMS IN MULTIPLE SCLEROSIS

The pathophysiological mechanisms underlying PIRA
are associated with compartmentalization of the in-
flammatory process within the CNS, reduced partici-
pation of peripheral lymphocytes, and disruption of
reparative mechanisms [39]. The onset of a progres-
sive disease course is associated with aging, resulting
from reduced remyelination capacity [40]. The cumu-
lative effect of the mechanisms described above, such
as increased oligodendrocyte degeneration, oxidative
stress, iron accumulation, and microglial dysfunction,
significantly limits CNS remyelination capacity under
aging conditions. Studies in mice have shown that
aging reduces the proliferative and differentiative ca-
pacity of neural stem and progenitor cells, with epige-
netic changes at promoter regions consequently regu-
lating the genes responsible for these processes [41].

Aginginducesstructuraland functional alterations
of ionic glutamate receptors, particularly pronounced
in N-methyl-D-aspartate receptors (NMDARs), which
are expressed on both neurons and immune cells
[42,43]. Conversely, patients with multiple sclerosis
exhibit a significant increase in glutamate levels [44].
Under conditions of elevated glutamate concentra-
tion and aging-altered NMDAR signaling, neuropro-
tective mechanisms may be weakened, increasing
the risk of glutamate-mediated excitotoxicity. Using
NMDAR antagonists in an animal model of multiple
sclerosis, a more pronounced therapeutic effect was
achieved in old compared to young individuals, both
in terms of the clinical picture and in terms of param-
eters of oxidative stress and antioxidant protection of
brain tissue [45].

Itis of utmost importance to focus future research
on developing therapeutic strategies aimed at par-
tially restoring remyelination capacity in elderly pa-
tients with multiple sclerosis. Potential approaches
include pharmacological modulation of the SASP
profile and microglial activity to create a pro-regener-
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ju SASP profila i aktivnosti mikroglije u cilju stvaranja
pro-regenerativnog mikrookruzenja [24], primenu
lekova koji uticu na funkciju mitohondrija i smanju-
ju oksidativni stres u oligodendrocitima i njihovim
prekursorima [46], koris¢enje molekula koji podsticu
proliferaciju i diferencijaciju neuralnih stem i progeni-
torskih ¢elija [47], kao i ciljanje glutamatne signalizaci-
je, ukljucujuci upotrebu NMDAR antagonista [45], u
selektovanim podgrupama starijih bolesnika. Ovakvi
pristupi mogli bi da doprinesu o¢uvanju rezidualnog
reparativhog potencijala CNS-a i uspore akumulaciju
invaliditeta, a njihovu efikasnost i bezbednost trebalo
bi sistematski ispitati u klinickim studijama koje ek-
splicitno ukljucuju stariju populaciju bolesnika.

ZAKLJUCAK

Poslednje dve decenije belezi se porast broja starijih
pacijenata sa multiplom sklerozom, ukljuc¢ujuéi one
kod kojih je bolest zapocela u mladem Zivotnom dobu
(20-40 godina), kao i one sa kasnim pocetkom bolesti
nakon 50. godine Zivota. Proces starenja dovodi do
znacajnih promena imunskog i nervnog sistema, koje
interaguju sa autoimunskim mehanizmom ostecenja
CNS-a tokom multiple skleroze i doprinose transforma-
ciji klinickog toka u progresivni obrazac. Tokom vreme-
na patofiziologija bolesti evoluira od aktivnih inflama-
tornih lezija ka hroni¢no aktivnim, sporo ekspanzivnim
lezijama koje karakterise proinflamatorna mikroglija.
Razumevanje uticaja starenja na molekularne i ¢elijske
mehanizme koji pokrecu i odrzavaju bolest klju¢no
je za primenu ciljanih terapija kod starijih bolesnika.
Ova populacija bi trebalo da bude uklju¢ena u klinicke
studije novih lekova, posebno onih koji modulisu ak-
tivaciju mikroglije, poboljsavaju funkciju mitohondrija,
pospesuju neuroprotekciju i remijelinizaciju ili antago-
nizuju NMDAR.
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ative microenvironment [24], administration of drugs
that enhance mitochondrial function and reduce oxi-
dative stress in oligodendrocytes and their precursors
[46], use of molecules that promote proliferation and
differentiation of neural stem and progenitor cells
[47], as well as targeting glutamate signaling, includ-
ing the use of NMDAR antagonists [45], in selected
subgroups of elderly patients. Such approaches could
help preserve the residual reparative potential of the
CNS and slow the accumulation of disability, and
their effectiveness and safety should be systematical-
ly evaluated in clinical studies that explicitly include
elderly patients.

CONCLUSION

Over the past two decades, the number of elderly pa-
tients with multiple sclerosis has increased, including
individuals whose disease began at a younger age (20—
40 years) as well as those with late-onset disease after
50 years of age. Aging induces significant changes in
the immune and nervous systems, which interact with
the autoimmune mechanisms of CNS damage in mul-
tiple sclerosis and contribute to the transformation
of the clinical course into a progressive pattern. Over
time, the pathophysiology of multiple sclerosis evolves
from active inflammatory lesions to chronically active,
slowly expanding lesions characterized by proinflam-
matory microglia. Understanding the effects of aging
on the molecular and cellular mechanisms that initiate
and sustain the disease is crucial for applying targeted
therapies in elderly patients. This population should
be included in clinical trials of new drugs, particular-
ly those that modulate microglial activation, enhance
mitochondrial function, promote neuroprotection and
remyelination, or antagonize NMDARs.
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SAZETAK

Uvod/Cilj: Radioterapija kod karcinoma dojke moze retko da dovede do pojave
radijacijom indukovanog osteosarkoma (RIOS), jako agresivnog maligniteta. Cilj
ovog rada je da prikaze specifican hirurski tretman i agresivnost ovog retkog
malignog tumora.

Prikaz slucaja: Pacijentkinja stara 63 godine, primljena je na Odeljenje grudne
hirurgije Vojnomedicinske akademije zbog velike egzulceriSuce sternalne mase
sa secernacijom purulentnog sadrZaja, koja je inicijalno pogresno shvacena
kao recidiv 15 godina nakon tretmana karcinoma dojke, i anemije. Biopsijom
je dokazan visoko gradusni osteosarkom na terenu prethodnog tretmana
radioterapijom. Isklju¢enjem metastatske bolesti, nakon neoadjuvantne
hemioterapije, uinjena je resekcija sarkoma, sternuma i anteriornih delova,
od IlI-VIl rebara, uz pripadajuca meka tkiva zida grudnog kosa. Rekonstrukcija
zida grudnog ko3a je ucinjena titanijumskim ploCicama i klipsevima, kao i
miokutanim reZnjem najsireg lednog misica (lat. musculus latissimus dorsi).
Usled pojave recidiva, ucinjena je dodatna resekcija manubrijuma i anteriornih
okrajaka Il rebara, uz pripadajuca meka tkiva. Godinu dana nakon prve operacije,
verifikovana je promena potkoZja leve pektoralne regije, suspektna na recidiv,
koja je odstranjena radi histopatoloske verifikacije.

Zakljucak: RIOS zida grudnog koSa pokazuje agresivniji tok i losiju prognozu
od sporadinih sarkoma, sa vecom stopom recidiva uprkos Sirokoj resekdiji,
kao Sto je pokazano u ovom slucaju. Rekonstrukcija titanijumskim plocicama i
klipsevima, nakon opsezne resekcije prednjeg grudnog zida, pruza izvodljivu
rigidnu alternativu za uspostavljanje stabilnosti. Ovaj sluaj naglasava vaznost
prepoznavanja RI0S-a kao retke, ali ozbiljne kasne komplikacije radioterapije
karcinoma dojke, teistice slozenostispecifi¢nost hirurSkog lecenjai rekonstrukcije
neophodnih za optimalne ishode.

Kljucne reci: sternalna masa, resekcija, rigidna rekonstrukcija, titanijumske
plocice, titanijumski klipsevi, miokutani rezanj, rekonstrukcija mekih tkiva
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ABSTRACT

Introduction/Objective: Radiotherapy for breast cancer can rarely lead to
radiation-induced osteosarcoma (RIOS), a highly aggressive malignancy. This
article aims to present the specificity of the surgical treatment applied and the
level of aggressiveness of this rare malignant tumor.

Case report: A 63-year-old female patient was admitted to the Chest Surgery
Department of the Military Medical Academy due to a large exulcerated sternal
mass releasing a purulent secretion, initially misdiagnosed as recurrent breast
carcinoma 15 years post-treatment, and anemia. Biopsy confirmed high-grade
osteosarcoma following prior radiotherapy. After metastasis was ruled out, the
patient received neoadjuvant chemotherapy and underwent radical resection of
the sarcoma, sternum, anterior IlI-VII ribs, and adjacent soft tissues. Chest wall
reconstruction was achieved using titanium bars, clips, and a latissimus dorsi
myocutaneous flap. Upon local recurrence, further resection of the manubrium
and anterior Il ribs, with soft tissues, was performed. A year after the initial
operation, a suspicious subcutaneous mass in the left pectoral region was excised
for histopathological analysis.

Conclusion: RIOS of the chest wall exhibits a more aggressive course and worse
prognosis than sporadic chest wall sarcomas, with higher rates of recurrence
despite wide resection, as demonstrated in this case. Reconstruction with
titanium bars and clips, after extensive anterior chest wall resection, provides
a rigid and feasible alternative for restoring stability. This case underscores the
importance of recognizing RIOS as a rare but serious late complication of breast
cancer radiotherapy and highlights the complexity and specificity of surgical
management and reconstruction for optimal outcomes.

Keywords: sternal mass, resection, rigid reconstruction, titanium bars, titanium
clips, myocutaneous flap, soft tissue reconstruction
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uvoD

Osteosarkomi ¢ine 10%-15% svih primarnih malignih
tumora zida grudnog kosa koji su zastupljeni u svega
1%-2% svih primarnih tumora [1]. Povezanost radio-
terapije (RT) u sklopu onkoloskog le¢enja karcinoma
dojke i pojave radijacijom indukovanog osteosarkoma
(RIOS) u zracnoj regiji, iako je izuzetno retko, ved je opi-
sano i poznato. Ovi osteosarkomi su po pravilu znat-
no veceg malignog potencijala i redi nego sporadi¢ni
osteosarkomi. Hirurgija je i dalje prvi izbor u multimo-
dalnom lecenju ovih sarkoma.

PRIKAZ SLUCAJA

Pacijentkinja, starosti 63 godine, primljena je na Kli-
niku za grudnu hirurgiju Vojnomedicinske akademije
zbog velike egzulceriSuce sternalne mase sa secerna-
cijom purulentnog sadrzaja i anemijom. Onkolosko
le¢enje karcinoma dojke, 15 godina unazad, zapoceto
je obostranom mastektomijom, nakon ¢ega je u adju-
vantnom rezimu nastavljeno primenom hemioterapije
(HT) (Cetiri ciklusa adriamicin-ciklofosfamid + cetiri ci-
klusa taxotera) i radioterapije. Potom je od strane nad-
leznog konzilijuma indikovana primena hormonalne
terapije (tamoksifen) u trajanju od pet godina.

U sklopu redovnih kontrola onkologa, snimanjem
grudnog kosa multislajsnim skenerom (engl. multi-slice
computed tomography — MSCT), otkrivena je osteolitic-
na tumorska promena veli¢ine pet centimetara u pre-
delu sternuma, koja je isla u prilog metastaskom karci-
nomu dojke uz opisane nespecificne mikronodularne
promene u pluéima. Scintigrafija skeleta pokazala je da
opisana promena zauzima distalne partije tela grudne
kosti i ksifoidnog nastavka i da pokazuje pojac¢anu aku-
mulaciju radiofarmaka.

Na onkoloskom konzilijumu promena je inicijalno
shvacena kao relaps primarnog karcinoma, te je le¢en-
je prema konzilijarnoj odluci nastavljeno primenom
hormonske terapije.

Na MSCT-u grudnog kosa, uc¢injenom nakon pet
meseci od inicijalnog na kojem je videna promena,
postojala je progresija sa tumorom ukupne veli¢ine 5
cm x 5 cm x 8,5 cm, te je pacijentkinja upucena na bi-
opsiju ovog tumora (patohistoloski (PH) nalaz: nekonk-
luzivan). Rebiopsija je zatim ucinjena mesec dana kas-
nije i patohistoloski je potvrdeno da se radi o osteosar-
komu, te je konzilijarno indikovana i sprovedena HT po
protokolu adriamicin-ifosfamid (ukupno cetiri ciklusa).

Na kontrolnom MSCT-u grudnog ko3a i abdomena,
Cetiri meseca nakon PH verifikacije i neposredno na-
kon poslednjeg ciklusa HT, opisuje se velika ekspanziv-
na tumorska masa tela sternuma sa vecim kalcifikatima
i cistithom komponentom koja vrsi destrukciju kosti,
egzulceride kozu i propagira retrosternalno sa kom-

INTRODUCTION

Osteosarcomas account for 10%-15% of all primary
malignant tumors of the chest wall, which, in turn, ac-
count for only 1%-2% of all primary tumors [1]. The
association between radiotherapy (RT) applied as a
part of breast cancer oncological treatment and the
occurrence of radiation-induced osteosarcoma (RIOS)
in the radiation region, although extremely rare, has
been previously described. These osteosarcomas have
a significantly higher malignant potential and are rarer
than sporadic osteosarcomas. Surgery is still the tre-
atment of first choice in the multimodal treatment of
these sarcomas.

CASE REPORT

A 63-year-old female patient was admitted to the Clinic
for Thoracic Surgery of the Military Medical Academy
due to a large exulcerated sternal mass with purulent
discharge and anemia. The patient had received on-
cological treatment for breast cancer 15 years earlier.
She first underwent bilateral mastectomy, followed by
adjuvant chemotherapy (CHT) (four cycles of Adriamy-
cin-Cyclophosphamide and four cycles of Taxotere)
and radiotherapy. Finally, the tumor board recommen-
ded hormonal therapy (tamoxifen) for a period of five
years.

During routine follow-up, a multi-slice computed
tomography (MSCT) chest scan revealed an osteolyt-
ic tumor lesion measuring five centimeters in the re-
gion of the sternum, suggestive of metastatic breast
carcinoma, along with described multiple nonspecific
micronodular changes in the lungs. Bone scintigraphy
showed that the described lesion involved the distal
portions of the sternal body and the xiphoid process
and demonstrated increased radiotracer uptake.

The oncological tumor board initially interpreted
the lesion as a relapse of the primary carcinoma, and
made a decision that treatment should be continued
with hormonal therapy.

The chest MSCT performed five months after
the initial scan that had initially detected the lesion,
showed a progression, with the tumor measuring 5 cm
X 5 cm x 8.5 cm in total. The patient was therefore re-
ferred for biopsy of the tumor (pathohistological (PH)
finding: inconclusive). A rebiopsy was performed one
month later, and pathohistological analysis confirmed
osteosarcoma. Based on the decision made by the tu-
mor board, chemotherapy according to the adriamy-
cin-ifosfamide protocol was indicated and adminis-
tered (a total of four cycles).

The follow-up MSCT of the chest and abdomen
performed four months after pathohistological (PH)
verification and immediately after the last cycle of che-
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Slika 1. EgzulceriSuci purulentno secernirajuci tumor prednjeg zida grudnog
kosa pre prve operacije

Figure 1. Exulcerated purulent-secreting tumor of the anterior chest wall before
the first operation

presijom desne pretkomore i potiskivanjem medijasti-
numa ulevo (Slika 1). U pluénom parenhimu nalaz bez
fokalnih lezija, u medijastinumu bez limfadenopatije;
nalaz u abdomenu uredan.

Multidisciplinarnim pristupom, nakon konzilijar-
nog prikaza, doneta je odluka o sprovodenju hirurskog
leCenja - Siroke resekcije osteosarkoma anteriornog
zida grudnog kosa sa rigidnom i mekotkivnom rekon-
strukcijom defekta.

U sklopu preoperativne pripreme ucinjeno je sni-
manje torakodorzalnih arterija kolor Doplerom, pri
¢emujenalazbiouredan-obearterije suimalefizioloski
protok, a propratne vene su bile bez znakova tromboze.
IzvrSena je en bloc resekcija osteosarkoma sa vec¢im
delom tela sternuma i ksifoidnog nastavka sternuma,
uz resekciju anteriornih delova llI-VIl rebara obostrano
do Cetiri cm od margina tumorske mase, sa pratec¢im
mekotkivnim strukturama prednjeg zida grudnog
kosa i resekcijom perikarda. Za rigidnu rekonstrukciju
koris¢eni su titanijumski klipsevi i titanijumske plocice.
Ideja rekonstrukcije nije bila simulacija zamene struk-
turama nalik sternumu nego horizontalno spajanje
plo¢icama — premoscavanje paralelnih rebara. Ucin-
jena je fiksacija klipseva na paralelnim rebrima lll, IV i
V rebru desno i levo i premoscavanje plo¢icama koje
spajaju klipseve na pomenutim rebrima (Slika 2). Uz
pomo¢ specijalno dizajniranih instrumenata ali i klip-

Slika 2. Rigidna rekonstrukcija titanijumskim klipsevima i plo¢icama — prva
operacija

Figure 2. Rigid reconstruction with titanium clips and bars — first operation

motherapy, revealed a large expansive tumor mass of
the body of the sternum, with larger calcifications and
a cystic component causing bone destruction, exul-
cerating the skin, and propagating retrosternally with
compression of the right atrium and displacement of
the mediastinum to the left (Image 1). In the pulmo-
nary parenchyma there were no focal lesions; the me-
diastinum showed no lymphadenopathy; the abdomi-
nal findings were unremarkable.

Through a multidisciplinary approach, after pre-
sentation to the tumor board, a decision was made to
proceed with surgical treatment - a wide resection of
the osteosarcoma of the anterior chest wall with rigid
and soft-tissue reconstruction of the defect.

As part of preoperative preparation, imaging of the
thoracodorsal arteries was performed using color Dop-
pler ultrasonography. The findings were normal — both
arteries showed physiological flow, and the accompa-
nying veins had no signs of thrombosis.

An en bloc resection of the osteosarcoma was per-
formed together with the greater part of the body of
the sternum and the xiphoid process, with resection
of the anterior portions of the third through seventh
ribs bilaterally up to four centimeters from the margins
of the tumor mass, along with the adjacent soft-tissue
structures of the anterior chest wall and resection of
the pericardium. Titanium clips and bars were used
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Slika 3. Odignut miokutani flap latisimusa — prva operacija

Figure 3. Raised latissimus dorsi myocutaneous flap — first operation

seva, moguce je upravljati velikim opsegom razli¢itih
uglova u sve tri ose i napraviti najstabilniji i najbolji 3D
izgled.

Slika 5. Multiplanarna rekonstrukcija mekotkivnih komponenti nakon druge
operacije

Figure 5. Multiplanar reconstruction of soft-tissue components after the second
operation

Slika 4. Zatvoren defekt anteriornog zida grudnog kosa — prva operacija

Figure 4. Closed defect of the anterior chest wall — first operation

for rigid reconstruction. The concept of reconstruction
was not to simulate replacement with structures re-
sembling the sternum but rather to connect the ribs
horizontally, with bars bridging the parallel ribs. Clips
were fixed to the parallel ribs Ill, IV, and V on the right
and left sides, and bridging bars were placed connect-
ing the clips on the aforementioned ribs (Figure 2). With
the help of specially designed instruments, as well as
the clips themselves, it is possible to manipulate a wide
range of different angles in all three axes and achieve
the most stable and optimal three-dimensional config-
uration.

After osteosynthesis, reconstruction of the defect
was performed using a myocutaneous flap of the latis-
simus dorsi muscle, while the secondary defect on the
back was partially closed directly, sewn in layers, and
partially reconstructed using a previously harvested
Thiersch skin graft from the region of the right thigh.

The patient was extubated early and generally
tolerated the intervention well. After drainage was
reduced, the bilateral pleural drains, as well as the as-
piration drain for control of bleeding from the myocu-
taneous flap, were removed. The wounds healed per
primam, with adequate acceptance of the graft and
myocutaneous flap and daily dressing. The patient was
discharged for further home treatment on the twen-
tieth postoperative day without significant complica-
tions.
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Slika 6. Multiplanarna rekonstrukcija rigidnih komponenti nakon druge ope-
racije

Figure 6. Multiplanar reconstruction of rigid components after the second
operation

Nakon rigidne rekonstrukcije, ucinjena je rekon-
strukcija defekta miokutanim reznjem najsireg lednog
misica, a sekundarni defekt na ledima je delimi¢no
direktno usiven po slojevima, a delimi¢no rekonstrui-
san prethodno uzetim graftom koze po Tirsu sa regije
desne natkolenice.

Pacijentkinja je rano ekstubirana i generalno je
dobro podnela navedenu intervenciju. Po smanjenju
drenaze, odstranjeni su obostrani pleuralni drenovi
kao i aspiracioni dren za kontrolu krvarenja reznja.
Rane su zarasle per primam, uz adekvatno prihvatanje
grafta i miokutanog flapa i svakodnevno previjanje.
Pacijentkinja je otpustena na dalje ku¢no lecenje
dvadesetog postoperativnog dana bez znacajnih
komplikacija.

Dobijen je slededi PH nalaz: solitarni tumor 220 mm
x 130 mm, visoko gradusni osteosarkom (engl. osteo-
sarcoma high grade) (G3) u pT2 stadijumu (WHO Clas-
sification of Bone Tumors, 5th Edition). Na resekcionom
rubu grudne kosti prisutno tumorsko tkivo RR1; na os-
talim strukturama bez tumorskog tkiva. Imunofenotip
tumorskih celija: Vimentin +, SATB +/-, SMA +/-, CD 31
-,CD 34 -, EMA -, S100 -/+.

Konzilijarnom odlukom, tri meseca nakon operacije,
leCenje je nastavljeno primenom tri ciklusa hemiotera-
pije po protokolu adriamicin-ifosfamid. Kontrolno MSCT
snimanje grudnog ko3a, Sest meseci nakon operacije i

The following PH finding was obtained: solitary
tumor measuring 220 mm X 130 mm, high-grade os-
teosarcoma (G3) in pT2 stage (WHO Classification of
Bone Tumors, 5th Edition). Tumor tissue was present at
the sternal resection margin (R1); no tumor tissue was
present in the other structures. Immunophenotype of
the tumor cells: Vimentin +, SATB +/—, SMA +/—, CD31
—,CD34 —, EMA —, S100 —/+.

In keeping with the tumor board decision, three
months after the operation, treatment was continued
with three cycles of chemotherapy according to the
adriamycin - ifosfamide protocol. Follow-up MSCT im-
aging of the chest, six months after surgery and one
and a half months after the last administered cycle of
chemotherapy, showed the following finding: pres-
ence of the residual/recurrent previously described
tumor lesion of the proximal part of the sternum mea-
suring 45 mm X 62 mm.

The tumor board again indicated surgical treat-
ment, and seven months after the first operation a
partial resection of the distal part of the manubrium
of the sternum was performed with en bloc resection
of the anterior portions of the second ribs bilaterally
and wedge resection of the portion of the left lung
adherent to the tumor, i.e., subtotal resection of the
sternum with preservation of the sternoclavicular and
sternocostal connections with wedge resection of the
left lung. In the second operation there was no need
for additional reconstruction.

The following PH finding was obtained: Osteosar-
coma “high-grade” in textu ossealis costae infiltrativum.
No tumor tissue was present at the sternal resection
margin (R0). Tumor cells were present in the lateral
soft-tissue structures of the chest wall and in the lungs
—R1 resection.

MSCT of the chest, three months after the second
operation, detected three oval-shaped, soft-tissue le-
sions, partially calcified, with central hypodense zones
suggestive of necrosis. The first lesion was positioned
mediastinally, para-aortically, at position 6. The second
was on the right side, anteriorly, supradiaphragmally,
adjacent to the diaphragmatic pleura and posterior
contour of the anterior chest wall. The third lesion was
positioned paramediastinally, adjacent to the superior
vena cava. All three lesions measured approximately
two centimeters in diameter, primarily correspond-
ing to residual/recurrent disease or metastases of the
treated neoplastic lesion.

The tumor board indicated cyclophosphamide
monotherapy for the duration of one month.

Less than a year after the first operation, clinical
examination verified a tumor lesion in the subcutane-
ous tissue of the left pectoral region, which was oval-
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jedan i po mesec nakon poslednjeg ordiniranog ciklusa
hemioterapije pokazalo je slededi nalaz - prisutan rest/
recidiv ranije opisivane tumorske promene proksimal-
nog dela sternuma, pre¢nika 45 mm x 62 mm.

Ponovo je konzilijum indikovao operativno leCenje,
te je sedam meseci nakon prve operacije ucinjena par-
cijalna resekcija distalnog dela manubrijuma grudne
kosti sa en bloc resekcijom prednjih delova drugog re-
bra obostrano i klinastom resekcijom uz tumor adher-
entnog dela levog pluca, odnosno subtotalna resek-
cija sternuma sa poStedom sternoklavikularnih i ster-
nokostalnih veza sa klinastom resekcijom levog pluca.
U drugoj operaciji nije bilo potrebe za dodatnom re-
konstrukcijom.

Dobijen je slede¢i PH nalaz: Osteosarcoma ,high-
grade” in textu ossealis costae infiltrativum. Na resek-
cionom rubu grudne kosti nema tumorskog tkiva RO.
Na mekotkivnim strukturama zida grudnog kosa bo¢-
no i u plu¢ima prisutne tumorske ¢elije - R1 resekcija.

Na MSCT-u grudnog kosa, tri meseca od druge op-
eracije, detektuju su tri ovalne mekotkivne promene,
delimi¢no kalcifikovane, sa centralnim hipodenznim
zonama u prilog nekrozi — prva promena medijastinal-
no paraaortalno na poziciji 6, druga, sa desne strane
anteriorno supradijafragmalno uz dijafragmalnu pleu-
ru i posteriornu konturu anteriornog zida grudnog
ko3a, i treca paramedijastinalno uz gornju Suplju venu;
sve tri promera oko dva centimetra najpre odgovaraju
restu/recidivu ili metastazama tretirane neoplazme.

Konzilijum je indikovao ciklofosfamid u monotera-
piji u trajanju od mesec dana.

Nepunih godinu dana nakon prve operacije,
klinickim pregledom je verifikovana tumorska prom-
ena potkozja leve pektoralne regije, ovalnog oblika,
promera oko cCetiri centimetra, bezbolna, mobilna
u odnosu na podlogu, suspektna na recidiv, te je
odstranjena radi PH verifikacije. Odluceno je da se os-
tale promene ne reseciraju u tom trenutku.

Godinu dana nakon inicijalne hirurgije, pacijent-
kinja je dobrog opsteg stanja, motivisana za dalje mul-
tidisciplinarno sagledavanje i odabir najefektivnijeg, ali
i najracionalnijeg pristupa lecenju.

DISKUSLJA

Osteosarkomi zida grudnog ko3a imaju znacajno losiju
prognozu od sarkoma drugih regija, sa petogodisnjim
prezivljavanjem od 15%-20% [1]. Radijacijom induko-
vani osteosarkomi (RIOS) imaju jo$ goru prognozu od
sporadi¢nih osteosarkoma, odlikuje ih visok gradus,
znacajna mitotska aktivnost, agresivniji tok i loSija
prognoza [2,3]. Kad god je to moguce, za tumore zida
grudnog kosa potrebno je preoperativno uciniti biop-
siju. Iglena ili kor biopsija je uglavnom dovoljna. Incizi-

shaped, approximately four centimeters in diameter,
painless, mobile relative to the underlying tissue, sus-
pect of recurrence. The lesion was therefore removed
for PH verification. It was decided that the other lesions
would not be resected at that time.

A year after the initial surgery, the patient is in
good general condition, motivated for further multi-
disciplinary evaluation and selection of the most effec-
tive, but also the most rational therapeutic approach.

DISCUSSION

Osteosarcomas of the chest wall have a significan-
tly poorer prognosis than sarcomas of other regions,
with a five-year survival rate of 15%-20% [1]. Radiati-
on-induced osteosarcomas (RIOS) have an even worse
prognosis than sporadic osteosarcomas; they are cha-
racterized by high grade, significant mitotic activity, a
more aggressive course, and poorer prognosis [2,3].
Whenever possible, tumors of the chest wall should
undergo preoperative biopsy. Needle or core biopsy
is generally sufficient. Incisional biopsy may be perfor-
med to obtain a larger sample in rare tumors.

In our patient, the lesion was identified and mon-
itored on consecutive contrast-enhanced CT scans of
the chest and abdomen. The introduction of PET-CT
imaging into standard preoperative preparation, along
with magnetic resonance imaging of the head, might
better select patients, potentially better demarcate
the tumor, and ultimately provide better surgical out-
comes.

After pathohistological confirmation, multidisci-
plinary assessment, and induction chemotherapy, sur-
gery is the treatment of choice when feasible [4]. The
greatest challenge in the surgical treatment of this dis-
ease is planning and performing reconstruction of the
defect created by radical resection of such a tumor. His-
torically, reconstruction of the resected sternum has al-
ways been more difficult than reconstruction of other
bony structures. However, with the introduction of the
technique that uses titanium clips and bars, it has be-
come feasible [5]. Titanium has exceptional strength, it
is not prone to frequent infections, and when the de-
scribed technique is applied it can mimic the normal
movements of the chest wall [6,7].

In the literature, the expert consensus is that for
high-grade tumors of the chest wall a distance of four
centimeters from the macroscopically visible tumor is
necessary. However, in radiation-induced osteosarco-
mas, additional caution is required because of the high
rate of local recurrence (39%) and spreading of malig-
nancy (27%) [8]. Rigid reconstruction, particularly in
subtotal sternotomy, is feasible and may be consid-
ered as the initial treatment for osteosarcomas of the
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ona biopsija se moze uciniti radi obezbedivanja veceg
uzorka kod retkih tumora.

Kod nase pacijentkinje promena je identifikovana
i pra¢ena na konsekutivnim skener snimcima grud-
nog kosa i abdomena sa kontrastom. Uvodenje PET CT
snimanja u standardnoj preoperativnoj pripremi, uz
magnetnu rezonancu glave, mozda bi bolje selektova-
lo pacijente, potencijalno bolje demarkiralo tumor,iu
krajnjem ishodu hirurski dalo bolje rezultate.

Nakon patohistoloske potvrde, multidisciplinarne
procene i indukcione hemioterapije, hirurgija je metod
izbora, ukoliko je izvodljiva [4]. Najveci izazov za hiru-
rSki tretman ove bolesti jeste planiranje i sprovodenje
rekonstrukcije defekta nastalog radikalnom resekci-
jom ovakvih tumora. Resecirani sternum je kroz istori-
ju uvek bio tezi za rekonstrukciju od ostalih kostanih
struktura, ipak uvodenjem tehnike titanijumskih klip-
seva i plocica postao je izvodljiv [5]. Titanijum ima
izuzetnu ¢vrstinu, nije podlozan cCestim infekcijama, a
primenom opisane tehnike moze da imitira uobicajene
pokrete grudnog kosa [6,7].

U literaturi, konsenzus stru¢njaka jeste da je za vi-
sokogradusne tumore zida grudnog kosa neophodna
udaljenost Cetiri centimetra od makroskopski vidljivog
tumora, ipak kod radijacijom indukovanih osteosar-
koma treba biti dodatno oprezan zbog visoke stope
lokalnog recidiva (39%) i Sirenja maligniteta (27%) [8].
Rigidna rekonstrukcija, pogotovo kod subtotalne ster-
notomije je izvodljiva i mozda bi trebalo da bude inici-
jalni tretman kod osteosarkoma distalnog sternuma, u
slucaju da bolest nije prosirena, ali svakom pacijentu
treba pristupiti individualno.

Transpozicija miokutanog reznja najsireg lednog
misica je Cesto dovoljna za mekotkivni defekt, ipak u
slucaju da nije dovoljna moze se planirati i transpozici-
ja transverzalnog reznja ravnog trbusnog misica (lat.
musculus rectus abdominis). Sekundarni defekt na ledi-
ma nastao nakon transpozicije miokutanog reznja na-
jSireg lednog misica se aproksimira i smanjuje okolnim
tkivom, pogotovo kod osoba koje imaju, uslovno rece-
no ,visak tkiva“, a ostatak se pokriva autotransplanta-
tom koze po Tir3u iz regije natkolenice, u nasem slucaju
sa desne strane.

Postoperativni tok je protekao uredno, sa manjim
bolovima, mada kod resekcija koStanih struktura bol
moze biti neizdrziv i teSko kupiran kombinacijom opi-
oidnih i neopioidnih analgetika sa tendencijom da
prede u bol hroni¢nog karaktera. Manjem bolu sigurno
doprinosi disekcija neurovaskularne peteljke prilikom
pripreme rebara radi aplikacije titanijumskih klipseva.
Ukoliko bi se titanijumski klipsevi pritegli neurovaskular-
nom peteljkom za rebra to bi dovelo do znacajnog bola.
RO resekcija je obavezna za bolje prezivljavanje.

distal sternum when the disease is not disseminated,
although each patient should be approached individ-
ually.

Transposition of the myocutaneous latissimus flap
is often sufficient for the soft-tissue defect. However,
if it is insufficient, transposition of a transverse rectus
abdominis muscle flap can also be applied. The sec-
ondary defect on the back created after transposition
of the myocutaneous latissimus flap is approximated
and reduced by surrounding tissues, especially in indi-
viduals who have “excess tissue,” while the remainder is
covered with a Thiersch skin autograft from the thigh
region, in our case from the right side.

Postoperative recovery was uneventful, with mild
pain, although in resections of bony structures the
pain can be unbearable and difficult to manage with a
combination of opioid and non-opioid analgesics, and
may have the tendency of becoming chronic. The pre-
cise dissection of the neurovascular pedicle during the
preparation of the ribs for the application of titanium
clips certainly contributes to less pain. If the titanium
clips were to clamp the neurovascular bundle to the
ribs, this would lead to significant pain. RO resection is
mandatory for improved survival.

In our patient, in the first procedure, due to a pos-
itive sternal margin and microscopic presence of tu-
mor cells, the operation did not achieve RO resection,
while the lateral soft-tissue margins and resected ribs
achieved RO resection. During the second operation,
after recurrence, the lateral soft-tissue component did
not achieve RO resection, whereas the sternum did.

In such patients, a multidisciplinary approach is es-
sential. In addition to surgery, induction and adjuvant
chemotherapy may be effective. In our patient, che-
motherapy was ineffective. In R1 resections, adjuvant
radiotherapy may be attempted. However, since the
osteosarcoma developed in previously irradiated tis-
sue, the final effect and the potential benefit-to-harm
ratio are issues of concern. In certain circumstances,
stereotactic body radiation therapy (SBRT) may vyield
acceptable results [9]. In some cases, the use of SBRT
as adjuvant therapy after breast cancer, or, in fact, the
use of more precise radiation therapy compared with
conventional methods, may potentially reduce the in-
cidence of RIOS [10].

Conflict of interest: None declared.

24

Mart 2026. | Volumen 7 / Broj 1 | SrPski MEDICINSKI CASOPIS LEKARSKE KOMORE



HIRURSKI TRETMAN RADIJACIJOM INDUKOVANOG OSTEOSARKOMA PREDNJEG ZIDA GRUDNOG KOSA NAKON KARCINOMA DOJKE: PRIKAZ SLUCAJA

Cici¢ S. et al.

SURGICAL TREATMENT OF RADIATION-INDUCED ANTERIOR CHEST WALL OSTEOSARCOMA AFTER BREAST CARCINOMA: A CASE REPORT

Kod nase pacijentkinje, u prvom aktu, zbog pozi-
tivne margine sternuma i mikroskopskog prisustva tu-
morskih celija, operacija nije zadovoljila RO resekciju,
dok su bo¢ne mekotkivne margine i resecirana rebra
zadovoljile RO resekciju. Pri drugoj operaciji, nakon re-
cidiva, bo¢na mekotkivna komponenta nije zadovoljila
RO resekciju dok sternum jeste.

Kod ovakvih pacijenata, vazan je multidisciplinar-
ni pristup. Osim hirurgije, indukciona i adjuvantna
hemoterapija mogu imati efekta. Kod nase pacijent-
kinje, hemoterapija nije bila ucinkovita. Za R1 resek-
cije moze da se pokusa sa adjuvantnom radioterapi-
jom, ali s obzirom da je osteosarkom nastao na terenu
radijacije, postavlja se pitanje krajnjeg efekta i odno-
sa — potencijalna dobit naspram potencijalne Stete.
U odredenim okolnostima stereotakti¢cka telesna ra-
dioterapija (engl. stereotactic body radiation therapy
(SBRT)) moze dati prihvatljive rezultate [9]. U pojedin-
im slucajevima, primena SBRT u adjuvantnom rezimu,
nakon karcinoma dojke, odnosno, primena preciznije
zracne terapije u odnosu na konvencionalnu, potenci-
jalno smanjuje ucestalost radijacijom indukovanog os-
teosarkoma [10].

Sukob interesa: Nije prijavljen.
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SAZETAK

Uvod: Fraktura penisa predstavlja retko urgentno uroloko stanje koje nastaje
tokom povrede penisa u erekciji, najéeSce tokom seksualnog odnosa. U 10%-
21% slucajeva, fraktura penisa je udruZena sa povredom uretre. Dijagnoza se
najcesce postavlja klinickim pregledom, ali su dopunske dijagnosticke metode
korisne u proceni mesta rupture kavernoznih tela i otkrivanju povrede uretre. Ovo
urgentno stanje zahteva hitno hirursko zbrinjavanje jer je odlaganje povezano sa
losijim ishodima.

Prikaz slucaja: Muskaracstar43 godinejaviose u Urgentnicentar Univerzitetskog
klinickog centra Srbije, zbog povrede penisa u erekciji tokom seksualnog odnosa,
sa anamnestickim podacima da je osetio bol i cuo zvuk ,pucanja”, nakon ¢ega je
dolo do nagle detumescencije penisa i pojave hematoma penisa, kao i pojave
krvi tokom mokrenja. Klinickim pregledom uspostavljena je sumnja na frakturu
penisa. Ultrazvu¢nim pregledom je utvrdena ruptura tunike albuginee (lat. tu-
nica albuginea) desnog kavernoznog tela, a retrogradnom uretrocistografijom
utvrdena je ruptura penilne uretre. Pacijent je iste veceri operisan. Kao hirurski
pristup, primenjena je srediSnja penoskrotalna incizija, zatim je ucinjena sutura
desnog kavernoznog tela i penilne uretre preko nezno plasiranog urinarnog
katetera. Postoperativni tok je bio uredan. Pacijent je na kontrolnim pregledima
naveo uredne erekcije, uredno mokrenje i zadovoljstvo izgledom penisa.

Zakljucak: Fraktura penisa je retko urgentno urolodko stanje, relativno retko
udruzeno sa lezijom uretre. Prikaz nadeg slucaja ukazuje na znacaj inicijalne
ultrazvudne i radiografske dijagnostike. U slucaju kada je mesto povrede
preoperativno prisutno, ventralna penoskrotalna incizija moZze biti pogodan
hirur3ki pristup. Pravovremeno prepoznavanje i hirurSko lecenje frakture penisa
udruZene sa lezijom uretre daje odli¢ne funkcionalne rezultate.

Kljucne reci: fraktura penisa, povreda uretre, urgentno urolosko stanje, hitno
hirursko zbrinjavanje
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ABSTRACT

Introduction: Penile fracture is a rare urologic emergency that may occur
when the erect penis is injured, most often during sexual intercourse. In 10%-
21% of cases, it is associated with urethral injury. The diagnosis is most often
made by clinical examination, but additional diagnostic methods are useful in
evaluating the site of rupture of the corpora cavernosa and detecting urethral
injury. This medical emergency requires urgent surgical management as delays
are associated with worse outcomes.

Case report: A 43-year-old man reported to the Emergency Center of the
University Clinical Center of Serbia due to an injury to the erect penis during
sexual intercourse. The anamnestic data were that he had felt pain and heard
a “popping” sound, upon which sudden detumescence of the penis occurred
and penile hematoma appeared, as well as blood during urination. Suspicion
of a penile fracture was established on clinical examination. An ultrasound
examination showed a rupture of the tunica albuginea of the right cavernous
body, and retrograde urethrocystography revealed a rupture of the penile
urethra. The patient underwent surgery that same evening. The surgical
approach was a median penoscrotal incision, followed by suturing of the right
cavernous body and penile urethra through a gently placed urinary catheter.
Postoperative recovery was uneventful. During follow-up examinations, the
patient reported normal erections, reqular urination and satisfaction with the
appearance of his penis.

Conclusion: Penile fracture is a rare urologic emergency, which is relatively
rarely associated with urethral injury. The presentation of our case indicates the
importance of initial ultrasound and radiographic diagnostics. In the case where
the site of injury is present preoperatively, a ventral penoscrotal incision may be
a suitable surgical approach. Timely recognition and surgical treatment of penile
fracture associated with urethral injury gives excellent functional results.

Keywords: penile fracture, urethral injury, urologic emergency, urgent surgical
management
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uvoD

Fraktura penisa je urgentno urolosko stanje u kojem to-
kom povrede penisa u erekciji dolazi do prekida konti-
nuiteta tunike albuginee i rupture kavernoznih tela [1].
Fraktura penisa je retko stanje u urgentnoj urologiji [2].
Najcesce do frakture penisa dolazi tokom energi¢nog
seksualnog odnosa, ali se moze desiti i tokom penilne
manipulacije, masturbacije i traume penisa u erekciji
[3]. U 10%-21% pacijenata ruptura kavernoznih tela
udruzena je sa povredom uretre [4,5]. Klini¢ki se fraktu-
ra penisa manifestuje penilnim hematomom, deformi-
tetom penisa, bolom i momentalnom detumescenci-
jom penisa [1]. Pacijent moze prilikom nastanka fraktu-
re ¢uti zvuk ,pucanja”[1]. U slu¢aju udruzene povrede
uretre, moze biti prisutna uretroragija [1]. Sumnja na
frakturu penisa postavlja se na osnovu anamneze i kli-
ni¢kog nalaza, a potvrduje se ultrazvuénim pregledom
ili magnetnom rezonancom penisa [6]. Kada postoji
sumnja na povredu uretre, neophodna je retrogradna
uretrocistografija [3]. Fraktura penisa se leci hirurski, i
po mogudstvu Sto ranije, jer odlaganje intervencije uti-
¢e naishode lecenja [3].

Cilj ovog rada je prikaz slu¢aja pacijenta sa frak-
turom penisa udruzenom sa rupturom penilne uretre
koji je urgentno hirurski le¢en sa dobrim postopera-
tivnim funkcionalnim ishodima. Od pacijenta je dobi-
jen pisani informisani pristanak za objavljivanje ovog
prikaza slucaja.

PRIKAZ SLUCAJA

Muskarac star 43 godine javio se u vecernjim casovi-
ma u urolosku ambulantu Urgentnog centra Univer-
zitetskog klinickog centra Srbije zbog povrede penisa
tokom seksualnog odnosa. Pacijent navodi da je imao
seksualni odnos sa svojom izvanbra¢nom partnerkom,
u njenom stanu, uz penetraciju otpozadi (lat. coitus
more ferarum; engl. rear-entry intercourse, i.e., doggy
style), kada je osetio bol i ¢uo zvuk ,pucanja’, nakon
¢ega je doslo do momentalnog prestanka erekcije. Pri-
metio je hematom u predelu penisa kao i krv prilikom
mokrenja.

Pacijent je naveo da nema hroni¢nih bolesti, te da
ne koristi hroni¢nu terapiju. Objektivno, na prijemu
su bili prisutni otok, hematom i deformacija penisa.
Takode, na meatusu uretre je bila vidljiva uretroragija
(Slika 1). U€injen je ultrazvu¢ni pregled penisa linear-
nom sondom, gde je konstatovano prisustvo penilnog
hematoma sa znacima prekida kontinuiteta tunike
albuginee desnog kavernoznog tela sa vidljivim ak-
tivnim krvarenjem (Slika 2). U¢injena je potom retro-
gradna uretrocistografija gde je uocena ekstralumi-
nacija kontrasta iz penilne uretre (Slika 3). Indikovan je
hitan prijem i hitno hirursko le¢enje po prijemu, te je

INTRODUCTION

Penile fracture is a urologic emergency characterized
by disruption to the continuity of the tunica albuginea
and rupture of the corpora cavernosa following trauma
to the erect penis [1]. Penile fracture is a rare condition
in emergency urology [2]. It most commonly occurs
during vigorous sexual intercourse but may also result
from penile manipulation, masturbation, or trauma to
the erect penis [3]. In 10%-21% of patients, rupture of
the corpora cavernosa is associated with urethral injury
[4,5]. Clinically, a penile fracture presents with penile
hematoma, deformity, pain, and immediate detumes-
cence [1]. Patients may report hearing a characteristic
“popping” sound at the moment of injury [1]. In cases
of associated urethral injury, urethrorrhagia may be
present [1]. Suspicion of penile fracture is based on
anamnesis and clinical findings and is confirmed by ul-
trasonography or magnetic resonance imaging of the
penis [6]. When urethral injury is suspected, retrograde
urethrocystography is necessary [3]. Penile fracture is
treated surgically, preferably as early as possible, since
delays in intervention adversely affect treatment out-
comes [3].

The aim of this paper is to present a case of penile
fracture associated with rupture of the penile urethra
that was treated with emergency surgery, resulting in
favorable postoperative functional outcomes. Written
informed consent for publication of this case report
was obtained from the patient.

CASE REPORT

A 43-year-old man presented in the evening hours at
the urology outpatient clinic of the University Clinical
Center of Serbia Emergency Center, due to penile tra-
uma sustained during sexual intercourse. The patient
reported that he was having rear-entry intercourse
(i.e."doggy style”; Latin: coitus more ferarum) with his
extramarital partner, in her apartment, when he expe-
rienced pain and heard a“popping” sound, followed by
immediate detumescence. He noticed penile hemato-
ma as well as blood during urination.

The patient reported no chronic illnesses and was
not on any regular therapy. On physical examination at
admission, penile swelling, hematoma, and deformity
were present. Urethrorrhagia was also observed at the
urethral meatus (Figure 1). Ultrasonographic examina-
tion of the penis using a linear probe revealed a penile
hematoma with disruption of the tunica albuginea of
the right corpus cavernosum and evidence of active
bleeding (Figure 2). Retrograde urethrocystography
subsequently demonstrated contrast extravasation
from the penile urethra (Figure 3). Emergency admis-
sion and immediate surgical treatment were indicated,
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Slika 1. Klinicka prezentacija frakture penisa kod naSeg pacijenta — oteceni pe- Slika 2. Ultrazvucni pregled penisa pokazuje penilni hematomi krvarenje iz desnog
nis sa hematomom uz vidljive tragove krvi zbog uretroragije kavernoznog tela (H — hematom, U — uretra, (C— kavernozna tela, * krvarenje)

Figure 1. Clinical presentation of penile fracture in our patient — swollen penis Figure 2. Ultrasound examination of the penis showing penile hematoma and
with hematoma and visible blood due to urethrorrhagia bleeding from the right corpus cavernosum (H — hematoma, U — urethra, (C -
corpora cavernosa, * bleeding)

r"

Slika 3. Retrogradna uretrocistografija pokazuje ekstraluminaciju kontrasta iz Slika 4. Intraoperativni nalaz ukazuje na rupturu desnog kavernoznog tela i pe-
penilne uretre nilne uretre

Figure 3. Retrograde urethrocystography showing contrast extravasation from Figure 4. Intraoperative finding demonstrating rupture of the right corpus
the penile urethra cavernosum and penile urethra

“Flowmetry Results
“Total time 00:43 minisec
voided volurre: 37m
omax. 29 mil/sec
Qave 15 mifsec
time to Omax. :0 5
flow time 00:21 min:sea
woiding time 00222 min:sec

mi

itancy

Siroki Nomograms

Slika 5. Prikaz nakon izvr3ene suture desnog kavernoznog tela i penilne uretre Slika 6. Normalna, zvonasta kriva na urofloumetriji, na kontrolnom pregledu
pojedinacnim Savovima

Figure 5. Appearance after repair of the right corpus cavernosum and penile Figure 6. Normal bell-shaped uroflowmetry curve at follow-up examination
urethra using interrupted sutures
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pacijent nakon Cetiri sata od inicijalnog pregleda uve-
den u operacionu salu.

U uslovima opste anestezije ucinjena je srediSnja
penoskrotalna incizija po raphe penisa i skrotuma. 1z-
vréena je incizija ovojnica inbibiranih hematomom.
Ispreparisana su oba kavernozna tela. Evakuisan je
hematom pored desnog kavernoznog tela, a u nivou
korena penisa smo uocili ventralnu rupturu desnog ka-
vernoznog tela u duzini od oko 2 cm. U istom nivou smo
uodili i rupturu penilne uretre u duzini od oko 1cm (Sli-
ka 4). Plasirali smo Folijev urinarni kateter (Foley CH 16)
pod vizuelnom i manuelnom kontrolom u mokraénu
besiku, i dobili bistar urin. U¢injena je suturu desnog
kavernoznog tela pojedina¢nim $avovima koris¢enjem
3-0 resorptivnog poliflamentnog sava. U¢inili smo su-
turu penilne uretre pojedina¢nim Savovima koris¢en-
jem 5-0 resorptivhog monofilamentnog sava (Slika 5).
Zatim je ucinjena sutura ivica incizije i previjanje.

Pacijentu je ordinirana antibiotska profilaksa i
tromboprofilaksa. Postoperativni tok je bio uredan.
Pacijent je otpusten kuci dobrog opsteg stanja Cet-
vrtog postoperativnog dana sa urinarnim kateterom.
Na kontrolnim pregledima su skinuti konci sa rane.
Potom je petnaestog postoperativhog dana ucinjena
retrogradna uretrocistografija pored katetera na kojoj
nije uocena ekstraluminacija kontrastnog sredstva. Na
sledecoj kontroli, devetnaestog postoperativhog dana,
izvaden je urinarni kateter. Pacijentu je savetovano
uzdrzavanje od seksualnih aktivnosti narednih mesec
dana. Tokom daljih kontrola pacijent je naveo da su er-
ekcije uredne, da je zadovoljan izgledom penisa, kao i
da uredno mokri. Nakon osam meseci, uradena je uro-
floumetrija koja je pokazala normalnu, zvonastu krivu
sa maksimalnim protokom (Qmax) 29 ml/s (Slika 6).

DISKUSIJA

Fraktura penisa predstavlja retko urgentno urolosko
stanje. U Sjedinjenim Americkim Drzavama, fraktu-
ra penisa ima procenjenu incidenciju od 1,0-1,8 na
100.000 hospitalizacija [2]. Ovo stanje predstavlja rup-
turu tunike albuginee kavernoznih tela prilikom povre-
de penisa u erekciji [1]. Studije pokazuju da se fraktu-
ra penisa javlja kod mladih i sredove¢nih muskaraca,
proseéne starosti nesto ispod 40 godina [2,4]. U nasem
slucaju, u pitanju je sredovelni muskarac starosti 43
godine. S obzirom na anatomiju tunike albuginee, naj-
ceS¢e mesto njene rupture je lokalizovano gde je ona
najtanja — ventralno ili lateralno, i naj¢esc¢e distalno
od suspenzornog ligamenta [1,7,8]. U nasem slucaju,
postojala je unilateralna ventralna ruptura desnog ka-
vernoznog tela. Ruptura kavernoznih tela je najcesce
jednostrana i bez udruzene povrede uretre, u oko 80%
slucajeva [3], dok se ruptura uretre dogada u oko 10%-

and the patient was transferred to the operating room
four hours after the initial examination.

Under general anesthesia, a midline penoscrotal
incision was performed along the penile and scrotal
raphe. The hematoma-infiltrated tissue layers were
incised. Both corpora cavernosa were dissected. A he-
matoma adjacent to the right corpus cavernosum was
evacuated, and at the level of the penile root, a ventral
rupture of the right corpus cavernosum measuring ap-
proximately two cm was identified. At the same level, a
rupture of the penile urethra measuring approximately
one cm was also identified (Figure 4). A Foley urinary
catheter (Foley CH 16) was inserted into the bladder
under visual and manual control, yielding clear urine.
The right corpus cavernosum was repaired using inter-
rupted sutures with 3-0 absorbable multifilament ma-
terial. The penile urethra was repaired using interrupt-
ed sutures with 5-0 absorbable monofilament material
(Figure 5). The incision was then closed, and a dressing
was applied.

The patient received antibiotic prophylaxis and
thromboprophylaxis. The postoperative course was
uneventful. The patient was discharged from hospi-
tal in good general condition on the fourth postoper-
ative day with a urinary catheter in place. At follow-up
visits, skin sutures were removed. On postoperative
day 15, retrograde urethrocystography performed
with the catheter in situ showed no contrast extrav-
asation. At the next follow-up, on postoperative day
19, the urinary catheter was removed. The patient was
advised to abstain from sexual activity for one month.
During subsequent follow-up, the patient reported
normal erections, satisfaction with penile appearance,
and normal urination. Eight months later, uroflowme-
try demonstrated a normal bell-shaped curve with a
maximum flow rate (Qmax) of 29 ml/s (Figure 6).

DISCUSSION

Penile fracture is a rare urologic emergency. In the Uni-
ted States, its estimated incidence ranges from 1.0 to
1.8 cases per 100,000 hospitalizations [2]. This condi-
tion is, in fact, the rupture of the tunica albuginea of
the corpora cavernosa following trauma to the erect
penis [1]. Studies indicate that penile fracture typically
occurs in younger and middle-aged men, with a mean
age slightly below 40 years [2,4]. In our case, the pa-
tient was a middle-aged, 43-year-old man. Based on
the anatomical characteristics of the tunica albuginea,
rupture most commonly occurs at its thinnest point —
ventrally or laterally, most often distally to the suspen-
sory ligament [1,7,8]. In our case, a unilateral ventral
rupture of the right corpus cavernosum was identified.
Rupture of the corpora cavernosa is usually unilateral
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21% slucajeva [4,5] i esto je udruzena sa bilateralnom
rupturom kavernoznih tela [3].

Do frakture penisa u zapadnim zemljama najcesce
dolazi tokom energi¢nog seksualnog odnosa (preko
80% slucajeva), mnogo rede tokom masturbacije ili
traume penisa u erekciji [3]. U zemljama Srednjeg is-
toka dominantan uzrok nastanka frakture penisa je
Ltaghaandan’, odnosno nasilno postizanje detumes-
cencije penisa u erekciji [9]. Naj¢esce seksualne poze
u kojima dolazi do frakture penisa su tzv.,doggy style”
i, misionarska poza”[10,11], kada rigidni penis sklizne
iz vagine i udari u perineum ili pubi¢nu kost [1]. | kod
muskaraca koji upraznjavaju seks sa drugim muskarci-
ma, najcesca seksualna poza pri kojoj nastaje fraktura
penisa je tzv.,,doggy style” poza [12]. Najcesce do frak-
ture penisa dolazi prilikom seksualnog odnosa u,,stres-
nim situacijama’, poput vanbra¢nog seksualnog odno-
sa, na radnom mestu ili na neuobicajenim mestima
[13]. U nasem slucaju, pacijent je imao seksualni odnos
sa vanbracnom partnerkom, u njenom stanu. Studija iz
Sjedinjenih Americkih Drzava iz 2021. godine pokazala
je €eScu upotrebu psihoaktivnih supstanci kod pacije-
nata hospitalizovanih zbog frakture penisa [2].

Anamnesticki, pacijent moze navesti da je ¢uo zvuk
Lpucanja”i da je osetio bol, nakon ¢ega je doslo do na-
gle detumescencije penisa. Fraktura penisa se klinicki
manifestuje penilnim hematomom, otokom i defor-
macijom penisa, pri ¢emu hematom izaziva devijaciju
penisa na suprotnu stranu. Opisani izgled penisa naziva
se ,patlidzan deformacija”. U slu¢aju rupture Bakove fas-
cije, hematom moze da se prosiri na skrotum, perineum
i suprapubic¢nu regiju [1,3,8]. Ukoliko postoji lezija ure-
tre, moze biti prisutna uretroragija iz meatusa uretre [1].
Pacijent u nasem slucaju je prijavio sve navedene anam-
nesticke podatke, a objektivnim pregledom su konsta-
tovani svi gorenavedeni klini¢ki znaci frakture penisa.

Dijagnoza frakture penisa se postavlja uglavhom
na osnovu anamnesti¢kih podataka i klinickog nalaza,
dok je u nejasnim situacijama potrebno uraditi ultraz-
vucni pregled penisa ili pregled magnetnom rezonan-
com [1,14,15]. lako se u velikom broju studija navodi
da je klinicka dijagnoza dovoljna u vecini slucajeva, pri-
mena ,imidzing” metoda moze doprineti boljem plan-
iranju hirurke intervencije, manjoj inciziji, kao i man-
jem hirurSskom morbiditetu [1,6,14,15]. Praksa u nasoj
ustanovi je da se kod svake sumnje na frakturu penisa
obavi ultrazvucni pregled penisa. Pregled magnetnom
rezonancom se u nasoj ustanovi indikuje kada ni klinic-
ki ni ultrazvu¢no nije jasno postojanje frakture penisa,
ili kada se pacijent odlozeno javi na pregled urologa.
Kod datog pacijenta, ultrazvuéni pregled je poka-
zao postojanje prekida kontinuiteta tunike albuginee
desnog kavernoznog tela, ventralno sa vidljivom ek-

PENILE FRACTURE ASSOCIATED WITH URETHRAL INJURY — CASE REPORT

and not associated with urethral injury in approxima-
tely 80% of cases [3], whereas urethral rupture occurs
in approximately 10%-21% of cases [4,5] and is often
associated with bilateral cavernous rupture [3].

In Western countries, penile fracture most com-
monly occurs during vigorous sexual intercourse (over
80% of cases), and much less frequently during mastur-
bation or trauma to the erect penis [3]. In Middle East-
ern countries, the predominant cause is “taghaandan,”
or forced detumescence of the erect penis [9]. The sex-
ual positions most commonly associated with penile
fracture are the so-called “doggy style” and “mission-
ary” positions [10,11], when the rigid penis slips out of
the vagina and strikes the perineum or pubic bone [1].
Among men who have sex with other men, the most
common position associated with penile fracture is
also “doggy style” [12]. Penile fracture most often oc-
curs during intercourse in “stressful situations,” such as
extramarital intercourse, intercourse at the workplace,
or in unusual locations [13]. In our case, the patient
reported intercourse with an extramarital partner in
her apartment. A study from the United States (2021)
reported increased use of psychoactive substances
among patients hospitalized for penile fracture [2].

As to anamnesis, patients often report hearing a
“cracking” sound accompanied by pain, followed by
sudden detumescence. Clinically, a penile fracture
presents with hematoma, swelling, and deformity,
with the hematoma causing deviation of the penis to
the contralateral side. This characteristic appearance is
referred to as the “eggplant deformity” or “aubergine
sign”. In cases of Buck’s fascia rupture, the hematoma
may extend to the scrotum, perineum, and suprapubic
region [1,3,8]. When urethral injury is present, urethror-
rhagia from the urethral meatus may occur [1]. In our
case, the patient reported all the characteristic symp-
toms, and all the above-described clinical signs were
confirmed on examination.

The diagnosis of penile fracture is primarily based on
history and clinical findings, while imaging - ultrasound
or magnetic resonance imaging - is usually employed in
equivocal cases [1,14,15]. Although many studies sug-
gest that clinical diagnosis is sufficient in most cases,
imaging modalities may facilitate better surgical plan-
ning, smaller incisions, and reduced surgical morbidity
[1,6,14,15]. In our hospital, ultrasound examinations are
routinely performed in all suspected cases of penile rup-
ture. Magnetic resonance imaging is reserved for cases
where diagnosis remains unclear or when patients pres-
ent late. In our patient, ultrasound imaging revealed
disruption of the tunica albuginea of the right corpus
cavernosum ventrally, with visible blood extravasation
(“blush”) and penile hematoma. When urethral injury is
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stravazacijom (engl. extravasation, i.e., blush) krvi i pri-
sutnim penilnim hematomom. U sluc¢aju kada postoji
sumnja na povredu uretre, u vidu prisutne uretroragi-
je, hematurije ili nemogucnosti mokrenja, potrebno je
preoperativno uraditi retrogradnu uretrocistografiju
[1,3,16] ili fleksibilnu uretroskopiju [1,16]. Retrogradna
uretrocistografija je u nasem slucaju pokazala isticanje
kontrasta iz penilne uretre 5to je potvrdilo rupturu pe-
nilne uretre.

Fraktura penisa se leci hirurski. Rezultati istraZivan-
ja koje su sproveli Gamal i saradnici, pokazali su da, u
slu¢aju konzervativnog lecenja, erektilna funkcija bude
zadovoljavajuca kod svega 50%, za razliku od hirursk-
og lec¢enja, gde erektilna funkcija bude zadovoljava-
juca kod 96% pacijenata [17]. Ovi podaci idu u prilog
¢injenici da je hirursko leCenje metod izbora kod paci-
jenata sa frakturom penisa [3]. Podaci iz literature uka-
zuju da se hirursko lecenje moze odloziti i do sedam
dana uz zadovoljavaju¢e postoperativne rezultate u
pogledu erektilne funkcije [1,18]. S druge strane, retro-
spektivna multicentri¢na studija, koja je obuhvatila 137
pacijenata sa frakturom penisa, pokazala je da odlag-
anje hirurske reparacije duze od osam sati dovodi do
losije erektilne funkcije [3]. Misljenje autora je da hiru-
rSkom le€enju treba pristupiti $to je ranije moguce da
bi se postigli bolji rezultati, ali bez bespotrebne zurbe.
U nasem slucaju, pacijent je uveden u operacionu salu
Cetiri sata nakon inicijalnog pregleda od strane urologa.

Najces¢i hirurski pristup kod lecenja frakture pe-
nisa je cirkumcizijska subkoronalna incizija [1,5,6,8].
Nakon ove incizije, nacini se degloving penisa i pristupi
se svim trima komponentama penisa. Ukoliko pacijent
nije cirkumciziran, po zavrsetku reparacije kavernoznih
tela, potrebno je naciniti cirkumciziju, ¢ime se izbe-
gava postoperativni edem i eventualna ishemija pre-
pucijuma [1,8]. Ovaj pristup je pogodan kada preop-
erativno nije poznato mesto laceracije kavernoznog
tela, jer se njime postize bolji pristup kavernoznim
telima i spongioznom telu [1,19]. Takode, degloving
tehnika ima prednosti kada je prisutno veliko oticanje
penisa i ekstenzivan hematom [20]. Medutim, kada je
preoperativnim snimanjem utvrdeno mesto laceraci-
je kavernoznog tela, pristup moze biti vertikalna pe-
noskrotalna incizija, ili manja lokalna longitudinalna
incizija, ¢ime se takode postizu dobri rezultati [19,21].
U nasem slucaju, s obzirom da je na ultrazvu¢nom
pregledu uocena ventralna ruptura kavernoznog tela
proksimalno, kao i ruptura uretre na istom nivou na
uretrocistografiji, odlucili smo se za srediSnju verti-
kalnu penoskrotalnu inciziju. SrediSnja ventralna i lon-
gitudinalne lateralne incizije, za razliku od degloving
procedura, manje traumatizuju tkivo i manje dodatno
povreduju krvne sudove i nerve [19,21]. Takode, later-

suspected - based on urethrorrhagia, hematuria, or uri-
nary retention — preoperative retrograde urethrocystog-
raphy [1,3,16] or flexible urethroscopy [1,16] is indicated.
In our case, retrograde urethrocystography confirmed
urethral rupture, revealing contrast extravasation.

Penile fracture is treated surgically. A study by
Gamal et al. demonstrated that erectile function was
preserved in only 50% of patients treated conserva-
tively, compared to 96% of those treated surgically
[17]. These findings support surgical repair as the treat-
ment of choice [3]. Some studies suggest that surgery
may be delayed for up to seven days with acceptable
outcomes [1,18]. However, a retrospective multicenter
study of 137 patients showed that delays longer than
eight hours were associated with worse erectile func-
tion [3]. The authors advocate that surgical intervention
should be performed as early as possible, but without
unnecessary haste. In our case, surgery was performed
four hours after initial evaluation.

The most common surgical approach is a circumfer-
ential subcoronal incision [1,5,6,8]. Upon incision, pe-
nile degloving is performed and all three components
of the penis are made accessible. If the patient is un-
circumcised, circumcision is recommended at the end
of the procedure, i.e., after cavernous body reparation,
to prevent postoperative edema and potential prepu-
tial ischemia [1,8]. This approach is particularly useful
when the location of the cavernous body laceration
is unknown preoperatively, as it enables better access
to the cavernous bodies and the corpus spongiosum
[1,19]. Also, the degloving technique has its advantag-
es when the penis is excessively swollen with extensive
hematoma [20]. However, when the site of cavernous
body laceration is identified with preoperative imaging,
a targeted approach such as a penoscrotal or localized
longitudinal incision may be applied, which also yields
good outcomes [19,21]. In our case, since preoperative
ultrasound imaging revealed a ventral rupture of the
cavernous body, proximally, and preoperative urethro-
cystography showed a urethral rupture at the same lev-
el, the midline vertical penoscrotal incision was chosen.
Compared to degloving techniques, the midline ventral
and longitudinal lateral incisions are less traumatic for
the tissue and reduce the risk of additional neurovascu-
lar injury [19,21]. Additionally, lateral incisions are appli-
cable in circumcised men in whom there is not enough
skin for adequate healing [19]. Penoscrotal access also
provides better exposure of the urethra [21].

Intraoperative injection of saline solution can con-
tribute to identifying the site of laceration of the corpus
cavernosum and the urethra, as well as enable verifica-
tion of the success of the suture [1,8]. When the site of
laceration of the corpus cavernosum is identified, sutur-
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alne incizije pogodne su i kod cirkumciziranih muska-
raca kod kojih nema dovoljno koze za adekvatno zara-
stanje [19]. Penoskrotalna incizija, takode, pruza i bolji
pristup penilnoj uretri [21].

Intraoperativno ubrizgavanje fizioloskog rastvo-
ra moze da doprinese identifikaciji mesta laceracije
kavernoznog tela i uretre, kao i da omogudi proveru
uspesnosti suture [1,8]. Kada se identifikuje mesto lac-
eracije kavernoznog tela, preporucuje se sutura 2-0
ili 3-0 resorptivnim Savovima [1,5,8]. U slu¢aju povre-
de uretre, preporucuje se sutura uretre preko pazljivo
plasiranog urinarnog katetera finim resorptivnim 4-0
ili 5-0 Savovima [1,3,22]. A¢imovic i saradnici su opisali
slucaj reparacije uretre udruzene sa frakturom penisa
pomocu grafta bukalne mukoze [23]. U nasem slucaju,
reparacija kavernoznog tela ucinjena je pomocu 3-0
polifilamentnog resorptivnog $ava, a reparacija uretre
pomocu 5-0 resorptivhog monofilamentnog sava pre-
ko pazljivo plasiranog Folijevog katetera.

Kod naseg pacijenta, postoperativni tok je protekao
uredno. Devetnaestog postoperativhog dana je iz-
vaden urinarni kateter. Savetovana je apstinencija od
seksualnih odnosa narednih mesec dana, 5to je u skladu
sa preporukama da kateter ostane dve do tri nedelje od
operacije [1] i da pacijent apstinira od seksualnih odno-
sa najmanje dve nedelje [24], pri ¢emu vedina urologa
savetuje seksualnu apstinenciju Sest do osam nedelja
od operacije [25]. Tokom osam meseci pracenja, paci-
jent je navodio da je zadovoljan izgledom penisa, da
ima potpune erekcije, kao i da uredno mokri. Na uro-
floumetriji, nakon osam meseci od operacije, opisana je
normalna, zvonasta kriva sa Qmax 29 ml/s.

Udaljene postoperativne komplikacije frakture
penisa najcesce su erektilna disfunkcija i nastanak
kurvature penisa. Vecina studija ukazuje na ocuvanje
erektilne funkcije u preko 90% slucajeva nakon hiru-
rskog lecenja [8,24,26]. S obzirom da je fraktura penisa
traumati¢an dogadaj, erektilna disfunkcija moze nas-
tati i kao posledica psihogenog faktora [25]. Prisustvo
kurvature penisa procenjuje se na oko 5% slucajeva na-
kon hirurskog lecenja frakture penisa, pri ¢emu su kur-
vature obi¢no blage i u vedini slu¢ajeva ne zahtevaju
hirurski tretman [3,25]. Aktuelne studije pokazuju da je
procenat dugoroc¢nih komplikacija veci u slu¢aju odlag-
anja hirurskog lecenja [3,27], bilo da je u pitanju kasno
javljanje u referentni centar [27], bilo da je u pitanju
produzeno vreme od prijema do hirurskog lecenja [3].

ZAKLJUCAK

Fraktura penisa je retko urgentno urolosko stanje, pri
¢emu je relativno retko udruzena sa lezijom uretre. Pri-
kaz naseg slucaja ukazuje na znacaj inicijalne ultrazvuc-
ne i radiografske dijagnostike u detekciji rupture kaver-
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ing with 2-0 or 3-0 absorbable sutures is recommended
[1,5,8].Inthe case of urethral injury, urethral suturing over
a carefully placed urinary catheter using fine 4-0 or 5-0
absorbable sutures is recommended [1,3,22]. A¢imovi¢
et al. described a case of urethral repair associated with
penile fracture using a buccal mucosa graft [23]. In our
case, repair of the corpus cavernosum was performed us-
ing a 3-0 polyfilament absorbable suture, while urethral
repair was performed using a 5-0 absorbable monofila-
ment suture over a carefully placed Foley catheter.

In our patient, the postoperative course was un-
eventful. The urinary catheter was removed on the
nineteenth postoperative day. Abstinence from sex-
ual intercourse for the following month was advised,
which is in accordance with recommendations that the
catheter remain in place for two to three weeks after
surgery [1] and that the patient abstain from sexual in-
tercourse for at least two weeks [24], while most urolo-
gists advise sexual abstinence for six to eight weeks af-
ter surgery [25]. During eight months of follow-up, the
patient reported satisfaction with the appearance of
the penis, full erections, as well as normal urination. On
uroflowmetry, eight months after surgery, a normal,
bell-shaped curve with Qmax 29 ml/s was described.

Late postoperative complications of penile fracture
are most commonly erectile dysfunction and the de-
velopment of penile curvature. Most studies indicate
preservation of erectile function in over 90% of cases
after surgical treatment [8,24,26]. Given that penile
fracture is a traumatic event, erectile dysfunction may
also occur as a result of psychogenic factors [25]. The
presence of penile curvature is estimated at around
5% of cases after surgical treatment of penile fracture,
with curvatures usually being mild and in most cases
not requiring surgical treatment [3,25]. Current studies
show that the rate of long-term complications is higher
in cases of delayed surgical treatment [3,27], whether
due to late presentation to a referral center [27] or pro-
longed time from admission to surgical treatment [3].

CONCLUSION

Penile fracture is a rare urologic emergency and is re-
latively infrequently associated with urethral injury.
This case highlights the importance of initial ultraso-
nographic and radiographic evaluation in detecting
both cavernosal and urethral rupture. When the site of
injury is identified preoperatively, a ventral penoscro-
tal approach may be an appropriate surgical option.
Early recognition and prompt surgical management
result in excellent functional outcomes in terms of ere-
ctile function, urination, and penile appearance.
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noznog tela i uretre. U slu¢aju kada je preoperativho
prisutno mesto lezije, ventralna penoskrotalna incizija
moze biti pogodan hirurski pristup. Pravovremeno pre-
poznavanje i hirursko lecenje frakture penisa udruzene
sa lezijom uretre daje odli¢ne funkcionalne rezultate u
pogledu erektilne funkcije, mokrenja i izgleda penisa.

Sukob interesa: Nije prijavljen.
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SAZETAK

Uvod/Cilj: Formiranje arteriovenske (AV) fistule predstavlja zlatni standard
vaskularnog pristupa za hemodijalizu. Kod odraslih, primenom blokova
brahijalnog pleksusa (BBP) za formiranje podlakatne AV fistule obezbedujemo
ne samo adekvatnu analgeziju vec i pozitivno dejstvo na primarnu patentnost
fistule. Takode, usled ostvarenih uslova hirurske anestezije, intervenciju je
moguce obaviti u uslovima proceduralne sedacije.

Prikaz slucaja: Pacijentkinja stara 12 godina primljena je zbog formiranja AV
fistule radi izvodenja hemodijalize, a zbog terminalne bubreZne insuficijencije.
Kifoskolioza torakalnog dela kimenog stuba kao i kratak vrat ogranicene
pokretljivosti, te niski rast pacijentkinje, upudivali su na mogucu otezanu
intubaciju. Uprkos nedavno prelezanoj infekciji gornjih disajnih puteva, koja je
budila sumnju na njihovu pojacanu osetljivost, doneta je odluka o potrebi za
hirurskim lecenjem. Odlucili smo se za aksilarni BBP u uslovima proceduralne
sedacije. Primenjeno je osnovno pracenje vitalnih funkcija i data je kiseonicka
potpora od 3 I/min, putem maske. Blok je izveden pod kontrolom ultrazvuka,
primenom 8 ml 0,5% levobupivakaina (1,4 mg/kg) i 5 ml 2% lidokaina (3,33 mg/
kg). Tokom intervencije u trajanju od 100 minuta, pacijentkinja je bila u potpunosti
hemodinamski i respiratorno stabilna, neometanog spontanog disanja. Budenje
je proteklo bez komplikacija, nakon Cega je pacijentkinja upucena na odeljenje
gde je analgezija odrZavana acetaminofenom, po potrebi. Ukupna perioperativna
potro3nja opioida svedena je na uvodnu dozu fentanila od 0,83 pg/kg.

Zakljucak: U ovom pedijatrijskom slucaju, aksilarni BBP obezbedio je adekvatnu
analgeziju uz minimalnu upotrebu opioida prilikom formiranja AV fistule,
kao i izbegavanje ocekivane oteZane intubacije. Neophodno je imati na umu
maksimalne dozvoljene doze lokalnih anestetika, specificnosti njihove primene
kod dece sa komorbiditetima, kao i moguce komplikacije, medu kojima je
najznacajnija sistemska toksicnost lokalnih anestetika.

Kljucne reci: anestezija, aksilarni blok brahijalnog pleksusa, pedijatrijski slucaj,
hemodijaliza, terminalna bubrezna insuficijencija
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ABSTRACT

Introduction/Objective: Arteriovenous (AV) fistula formation has become
the gold standard for hemodialysis vascular access. The use of brachial plexus
blocks (BPB) for antebrachial AV fistula formation in adults provides not just
adequate analgesia but a potentially positive effect on primary fistula patency.
Additionally, the resultant state of surgical anesthesia may enable the surgery to
be performed under procedural sedation.

Case report: A 12-year-old patient was admitted for AV fistula formation for
the purpose of hemodialysis due to end-stage renal disease. Kyphoscoliosis of
the thoracic spine, the patient’s short neck with limited mobility, and her short
stature posed a potential difficulty for intubation. Despite a recently resolved
upperrespiratory tract infection, which raised suspicion of airway hyperreactivity,
the decision was made to proceed with surgical treatment and perform an
axillary BPB under procedural sedation. Basic monitoring of vital functions was
applied, with oxygen support at 3 I/min via mask. The ultrasound-guided block
was performed using 8 ml of 0.5% levobupivacaine (1.4 mg/kg) and 5 ml of 2%
lidocaine (3.33 mg/kg). During the one-hundred-minute surgical procedure, the
patient maintained hemodynamic and respiratory stability and spontaneous
breathing. The patient awoke without complications and was referred to the
hospital ward. Her pain was managed with acetaminophen, as needed. The total
perioperative opioid consumption was limited to the induction dose of 0.83 pg/
kg of fentanyl.

Conclusion: In this pediatric case, the use of axillary BPB provided adequate
analgesia with minimal opioid administration for the formation of an AV fistula.
It also enabled the surgical team to avoid an expectedly difficult intubation. One
needs to keep in mind the maximum safe dose of local anesthetics, the nuances
of their use in children with comorbidities, as well as the potential complications,
among which local anesthetic systemic toxicity is the most important.

Keywords: anesthesia, axillary brachial plexus block, pediatric case,
hemodialysis, end-stage renal disease
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uvoD

Vaskularni pristup za hemodijalizu moguce je ostva-
riti formiranjem arteriovenske fistule ili grafta, plasi-
ranjem venskog ili intraperitonealnog katetera. Zbog
nize stope infekcije i tromboze, kao i boljeg protoka
krvi, formiranje arteriovenske (AV) fistule predstavlja
zlatni standard vaskularnog pristupa za dijalizu kod
odraslih pacijenata [1], pri ¢emu je dobrobit navede-
ne metode prepoznata i u pedijatrijskoj populaciji
[2,3]. Kod odraslih pacijenata, jasno je opisan pozi-
tivan efekat vazodilatacije izazvane blokom brahi-
jalnog pleksusa (BBP) na primarnu patentnost pod-
lakatne AV fistule [4-6]. Kod dece, isti efekat nije do
sada ispitivan, te samo moze biti pretpostavljen. lako
je aksilarni BBP prethodno primenjivan kod odre-
denih pedijatrijskih pacijenata u kombinaciji sa op-
stom anestezijom, slucajevi izvodenja intervencije u
uslovima bloka i proceduralne sedacije nisu opisani.
Kako BBP, a konkretno aksilarni BBP, obezbeduje hi-
rursku anesteziju za intervencije ispod nivoa lakta
[71, pacijenti pod povisenim rizikom od komplikacija
izazvanih endotrahealnom intubacijom (mehanicke
povrede, bronhospazam, nemogu¢nost intubacije, i
dr.) i opStom anestezijom mogli bi da budu kandidati
za izvodenje intervencije u uslovima regionalne ane-
stezije. Izvodenje aksilarnog bloka brahijalnog plek-
susa takode moze biti pra¢eno komplikacijama, kao
sto su neuspeli blok, ostecenje nerava, akcidentalna
intravaskularna primena lokalnog anestetika i sled-
stvena sistemska toksi¢nost.

PRIKAZ SLUCAJA

Devojcica stara 12 godina, visoka 110 cm i teska 36 kg,
primljena je na Odeljenje nefrologije Univerzitetske
decje klinike, radi formiranja podlakatne arterioven-
ske fistule. Prethodno je podvrgnuta operativhom
le¢enju mijelomeningocele. Takode je pracena zbog
dobro kontrolisane epilepsije, hipotireoze, anemije, i
arterijske hipertenzije. Klasifikovana je kao ASA (engl.
American Society of Anesthesiology) status 3. Pacijent-
kinji je preoperativno bio ograni¢en unos hrane i vode,
bez anamnesti¢kih podataka ili klinickih pokazatelja
povracanja. Usled renalne osteodistrofije, pacijentki-
nja je imala znacajnu kifoskoliozu torakalnog dela ki¢-
menog stuba, kao i nizak rast, a uo¢ena je i umereno
ograni¢ena pokretljivost vrata u svim pravcima. Ordi-
nirajuci anesteziolog procenio je da bi endotraheal-
na intubacija mogla biti otezana. Uz Mekintos$ i Miler
$patule razlic¢itih veli¢ina za direktnu laringoskopiju,
na raspolaganju nam je bio i fiberopti¢ki bronhoskop.
Dodatni faktor rizika predstavljala je infekcija gornjih
disajnih puteva prelezana dve nedelje pred interven-
ciju. Uprkos sledstveno povec¢anom riziku od pojave

INTRODUCTION

Vascular access for hemodialysis can be established by
forming an arteriovenous fistula or graft, or by plac-
ing a venous or intraperitoneal catheter. Due to low-
er rates of infection and thrombosis, as well as better
blood flow, formation of an arteriovenous (AV) fistula
is the gold standard for hemodialysis vascular access
in adult patients [1], with the benefits of this method
also recognized in the pediatric population [2,3]. In
adults, the positive effect of vasodilation induced by
brachial plexus block (BPB) on the primary patency of
forearm AV fistulas has been clearly described [4-6].
In children, this effect has not yet been investigated
and can only be hypothesized. Although axillary BPB
has previously been applied in certain pediatric pa-
tients in combination with general anesthesia, cases
of performing the procedure under regional block and
procedural sedation have not as yet been reported. As
BPB, and more specifically axillary BPB, provides sur-
gical anesthesia for procedures below the level of the
elbow [7], patients at increased risk of complications
associated with endotracheal intubation (mechanical
injury, bronchospasm, failed intubation, etc.) and gen-
eral anesthesia may be candidates for undergoing the
procedure under regional anesthesia. However, an ax-
illary brachial plexus block may also be associated with
complications, such as block failure, nerve injury, acci-
dental intravascular administration of local anesthetic,
and consequent systemic toxicity.

CASE REPORT

A 12-year-old girl, 110 cm in height and weighing 36
kg, was admitted to the University Children’s Hospital
Department of Nephrology for the formation of a fore-
arm arteriovenous fistula. She had previously under-
gone surgical treatment for myelomeningocele. She
was also being monitored for well-controlled epilepsy,
hypothyroidism, anemia, and arterial hypertension.
She was classified as American Society of Anesthesiolo-
gists (ASA) physical status lll. Preoperatively, oral intake
of food and fluids was restricted, with no anamnestic
data or clinical signs of vomiting. Due to renal osteo-
dystrophy, the patient had marked thoracic kyphosco-
liosis, as well as short stature, and moderately limited
neck mobility in all directions was also observed. The
attending anesthesiologist assessed that endotracheal
intubation might prove difficult. In addition to Macin-
tosh and Miller laryngoscope blades of various sizes
for direct laryngoscopy, a fiberoptic bronchoscope was
also available. An additional risk factor was an upper
respiratory tract infection that had resolved two weeks
prior to the procedure. Despite the consequently in-
creased risk of complications associated with endotra-
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Slika1.

A. Aksilarna arterija (crveno), aksilame vene (plavo), misi¢no-kozni Zivac (Zuto).

B. Aksilarna arterija (crveno), aksilarne vene (plavo), lokalni anestetik (zeleno), igla
(Zuta strelica).

komplikacija izazvanih endotrahealnom intubacijom,
zbog progresije primarne bolesti doneta je odluka o
operativnom lecenju.

Odluceno je da su u uslovima proceduralne se-
dacije izvede aksilarni BBP. Neposredno pre uvodenja
u anesteziju, izmeren je neinvazivni krvni pritisak od
125/87 mmHg. Pri uvodenju u anesteziju, pacijentkin-
ji je venskim putem dato 1 mg midazolama i 30 ug
fentanila, a sedacija je odrzavana infuzijom propofola
u dozi od 6-8 mg/kg/h. Aksilarni BBP (Slika 1) izve-
den je u uslovima asepse pod kontrolom ultrazvuka
(aparat eZono 4000, igla veli¢ine 22G/50mm, in-plane
tehnika). Oko nerava samog pleksusa dato je 8 ml
0,5% levobupivakaina i 5 ml 2% lidokaina, dok je oko
misi¢no-koznog Zivca cije grane inervisu koZu spol-
jasnje strane podlaktice dat po 1 ml navedenih loka-
Inih anestetika. Ukupno je dato 1,4 mg/kg levobupiv-
akaina i 3,33 mg/kg lidokaina. Primenjeno je osnovno
pracenje vitalnih funkcija.

Tokom intervencije, pacijentkinja je bila u potpuno-
sti hemodinamski i respiratorno stabilna uz kiseonicku
potporu od 3 I/min, putem maske, sa vrednostima
srednjeqg arterijskog pritiska izmedu 85 i 90 mmHg.

Budenje je proteklo bez komplikacija koje bi zah-
tevale intervenciju, odmah nakon ¢ega je pacijentkinja
prevedena na odeljenje. Postoperativna analgezija bila
je zadovoljavajuca, uz uvodenje 500 mg intravenskog
acetaminofena tek 8 sati nakon intervencije. Postope-
rativni bol pracen je uz pomoc¢ NRS skale (engl. Nume-
ric Rating Scale), a ponavljane doze analgetika davane
su u slucaju prijavljenog intenziteta bola od tri ili vise.
Ukupna doza acetaminofena u prvom postopera-
tivnom danu iznosila je 1 g. Kako opioidi nisu davani
postoperativno, ukupna primena opioida svela se na
uvodnu dozu fentanila od 0,83 pg/kg. U postoperativ-
nom toku nisu uocene komplikacije po tipu ostecenja
nerava, infekcije ubodnog mesta, kao ni toksi¢nih efe-
kata lokalnih anestetika.

A CHILD WITH END-STAGE RENAL DISEASE — A CASE REPORT

| 5

B

Figure 1.

A. Axillary artery (red), axillary veins (blue), musculocutaneous nerve (yellow).
B. Axillary artery (red), axillary veins (blue), local anesthetic (green), needle
(yellow arrow)

cheal intubation, surgical treatment was indicated due
to progression of the primary disease.

It was decided to perform an axillary BPB under pro-
cedural sedation. Immediately prior to induction of an-
esthesia, noninvasive blood pressure was registered at
125/87 mmHg. At induction, the patient received 1 mg
of midazolam and 30 ug of fentanyl intravenously, and
sedation was maintained with a propofol infusion at a
dose of 6-8 mg/kg/h. The axillary BPB (Figure 1) was per-
formed under aseptic conditions with ultrasound guid-
ance (eZono 4000 device, 22G/50 mm needle, in-plane
technique). A total of 8 ml of 0.5% levobupivacaine and 5
ml of 2% lidocaine was administered around the nerves
of the plexus, while 1 mL of each of the aforementioned
local anesthetics was administered around the muscu-
locutaneous nerve, whose branches innervate the skin
of the lateral forearm. The total administered doses were
1.4 mg/kg of levobupivacaine and 3.33 mg/kg of lido-
caine. Standard monitoring of vital signs was applied.

During the procedure, the patient remained com-
pletely hemodynamically and respiratorily stable, with
oxygen support at 3 I/min via face mask and with mean
arterial pressure readings between 85 and 90 mmHg.

Emergence from anesthesia was unevent-
ful and without complications requiring interven-
tion, upon which the patient was transferred to the
hospital ward. Postoperative analgesia was satisfacto-
ry, and 500 mg of intravenous acetaminophen was ad-
ministered only after eight hours since the procedure
had passed. Postoperative pain was monitored using
the Numeric Rating Scale (NRS), and repeated doses of
analgesics were administered in cases of reported pain
intensity of three or higher. The total dose of acetamin-
ophen during the first postoperative day was 1 g. As no
opioids were administered postoperatively, total opi-
oid use was limited to the induction dose of fentanyl
(0.83 pg/kg). No postoperative complications were ob-
served, including nerve injury, puncture-site infection,
or toxic effects of local anesthetics.
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DISKUSLJA

Formiranje pouzdanog i dugotrajnog vaskularnog
pristupa za dijalizu kod pedijatrijskih pacijenata sa
terminalnom bubreznom insuficijencijom je od kljuc-
nog znacaja. lako postoje alternativna resenja, kao $to
su venski i peritonealni kateteri, formiranje AV fistu-
le predstavlja zlatni standard [1]. Prethodno su takvi
pacijenti podvrgavani isklju¢ivo opstoj anesteziji, pri
¢emu je ucinjen pomak ka primeni razli¢itih metoda
regionalne anestezije u odrasloj populaciji [4-6]. Inici-
jalno je primenjivana infiltracija lokalnim anestetikom,
medutim blokovi brahijalnog pleksusa su se, zbog
obezbedivanja uslova hirurske anestezije, nametnu-
li kao primarno resenje za podlakatne fistule [7]. Kod
odraslih pacijenata, formiranje fistule uz BBP uveliko se
sprovodi u budnom stanju ili u uslovima sedacije, dok
kod dece to jo$ uvek nije slucaj, te se i dalje mahom
sprovodi u obaveznoj opstoj anesteziji. Primena peri-
fernih nervnih blokova u budnom stanju, procedural-
noj sedaciji ili u opstoj anesteziji kod dece nije poveza-
na sa povisenom incidencijom komplikacija [8]. Tome
doprinosi ¢injenica da je kod pacijenata koji se podvrg-
avaju elektivnim intervencijama neophodno potvrditi
striktno postovanje preoperativnog ogranicenja unosa
na usta, te jasno utvrditi faktore koji bi mogli doprineti
regurgitaciji i sledstvenoj aspiraciji Zeluda¢nog sadrza-
ja (npr. gastroezofagealni refluks, nedavno povracéanje
bilo koje prirode, emetogene hirurske intervencije, pri-
mena emetogenih lekova) [9].

Adekvatna kontrola bola u postoperativnom peri-
odu je od izuzetnog znacaja i moze da spreci prena-
glasene odgovore na bol u starijem uzrastu [10]. Kako
bi to bilo ostvareno, uz sto manju upotrebu opioida,
periferni nervni blokovi su predlozeni kao jedan od
efektivnih modaliteta [11]. Dobrobit primene ovog blo-
ka takode je uocena kada je u pitanju primarna patent-
nost fistule. Naime, kod odraslih pacijenata su opisani
bolji i dugotrajniji rezultati po pitanju patentnosti fis-
tule u odnosu na pacijente koji nisu dobili blok [4,5].

U pedijatrijskoj populaciji taj efekat nije do sada
ispitivan, te samo moze biti pretpostavljen. Nazalost,
BBP se i dalje ne primenjuju rutinski kod dece podvrgn-
ute formiranju podlakatne AV fistule. Deca su kao pop-
ulacija sklonija otezanoj intubaciji i hiperreaktivnosti
disajnog puta, $to kod njih dovodi do ucestalije pojave
respiratornih komplikacija, kao $to su laringospazam
i bronhospazam, narocito kada istovremeno posto-
je faktori koji doprinose navedenoj hiperreaktivnosti
[12-14]. Pacijenti prepoznati kao visokorizi¢ni bi mogli
biti podvrgnuti formiranju fistule u uslovima sedacije i
aksilarnog bloka brahijalnog pleksusa, te na taj nacin
postedeni mogucih komplikacija izazvanih endotra-
healnom intubacijom. Dobra klini¢ka praksa nalaze da

DISCUSSION

Establishing reliable and long-lasting vascular access
for dialysis in pediatric patients with end-stage renal di-
sease is of critical importance. Although alternative op-
tions exist, such as venous and peritoneal catheters, AV
fistula formation remains the gold standard [1]. Histori-
cally, such patients have been managed exclusively un-
der general anesthesia. However, there has been a shift
towards the use of various regional anesthesia tech-
niques in the adult population [4-6]. Initially, local ane-
sthetic infiltration was used. However, brachial plexus
blocks have emerged as the primary modality for fo-
rearm fistula formation due to their ability to provide
surgical anesthesia [7]. In adults, fistula formation un-
der BPB is widely performed in awake patients or under
sedation, whereas in children, this is still not the case,
and procedures are predominantly performed under
mandatory general anesthesia. In children, the use of
peripheral nerve blocks in awake patients, patients un-
der procedural sedation, or under general anesthesia
has not been associated with an increased incidence of
complications [8]. This is supported by the requirement
that patients undergoing elective procedures must de-
monstrate strict adherence to preoperative fasting gui-
delines, and that factors possibly contributing to regur-
gitation and subsequent aspiration of gastric contents
(e.g., gastroesophageal reflux, recent vomiting of any
etiology, emetogenic surgical procedures, administra-
tion of emetogenic drugs) must be clearly identified [9].

Adequate postoperative pain control is of para-
mount importance and may prevent exaggerated pain
responses later in life [10]. To achieve this while mini-
mizing opioid use, peripheral nerve blocks have been
proposed as an effective modality [11]. The benefit of
this block has also been observed in terms of prima-
ry fistula patency. Specifically, in adult patients, better
and more durable fistula patency outcomes have been
reported compared with patients who did not receive
a block [4,5].

In the pediatric population, this effect has not yet
been investigated and can only be hypothesized. Un-
fortunately, BPBs are still not routinely used in children
undergoing forearm AV fistula formation. Children, as
a population, are more prone to difficult intubation
and airway hyperreactivity, which leads to a higher in-
cidence of respiratory complications such as laryngo-
spasm and bronchospasm, particularly in the presence
of concomitant risk factors that contribute to such hy-
perreactivity [12-14]. Patients identified as high risk
could undergo fistula formation under sedation com-
bined with an axillary brachial plexus block, thereby
avoiding potential complications associated with en-
dotracheal intubation. Good clinical practice dictates

SERBIAN JOURNAL OF THE MEeDIcAL CHAMBER | Volume 7 /No. 1 | March 2026

107



FORMIRANJE ARTERIOVENSKE FISTULE U AKSILARNOM BLOKU | SEDACIJI KOD DETETA

Jaksi¢ L. isar.

SA TERMINALNOM BUBREZNOM INSUFICIJENCIJOM — PRIKAZ SLUCAJA

AXILLARY BRACHIAL PLEXUS BLOCK UNDER PROCEDURAL SEDATION FOR ARTERIOVENOUS FISTULA FORMATION IN

je u ovakvim slucajevima i dalje neophodno biti u prip-
ravnosti za hitnu intubaciju kao i za zbrinjavanje even-
tualno nastalog laringospazma i/ili bronhospazma.

Kombinovana primena kratkodelujucih idugodelu-
jucih lokalnih anestetika je i dalje predmet rasprave
[15,16]. Klinicko iskustvo nase ustanove podudarno je
saistrazivanjima koja upucuju na brze ostvarene uslove
hirursSke anestezije [17]. Takode, nije jasno dokazano da
kombinovana primena lokalnih anestetika ne¢e doves-
ti do brzeg nastanka hirurdke anestezije od izolovane
primene dugodelujucih lokalnih anestetika [18].

lako terminalna bubrezna insuficijencija nema
znacajniji uticaj na farmakokinetiku amidnih lokalnih
anestetika [19,20], neophodno je preduzeti mere pre-
dostroznosti po pitanju komplikacija izazvanih primen-
om lokalnih anestetika, a prevashodno po pitanju nji-
hove sistemske toksi¢nosti. Sistemska toksi¢nost loka-
Inih anestetika (engl. local anesthetic systemic toxicity —
LAST) predstavlja retku i najtezu sistemsku komplikaciju
u regionalnoj anesteziji. Nastaje kao rezultat osnovnog
mehanizma dejstva lokalnih anestetika, odnosno blo-
kade natrijumskih kanala. Zbog gotovo univerzalnog
prisustva natrijumskih kanala u tkivima, klini¢ka slika
je izuzetno varijabilna (trnjenje usana, osec¢aj metalnog
ukusa u ustima, zujanje u usima, vrtoglavica, arterijska
hipertenzija ili hipotenzija, tahikardi¢ni ili bradikardi¢ni
poremecaji sr¢anog ritma do asistolije, konvulzije,
poremecaji stanja svesti do kome) i zavisi od koli¢ine
leka koja je dospela u krvotok, kao i od organskog siste-
ma koji je dominantno zahvacen [21].

U prikazanom pedijatrijskom slu¢aju, primena
aksilarnog bloka brahijalnog pleksusa obezbedila je
adekvatnu intraoperativnu analgeziju i smanjila periop-
erativnu potrosnju opioida prilikom formiranja pod-
lakatne AV fistule. Ovakav pristup pruzio je uslove za iz-
vodenje intervencije u uslovima proceduralne sedacije,
¢ime je izbegnuta ocekivana otezana intubacija, kao i
potencijalne komplikacije izazvane takvom intubacijom.
U eventualnoj rutinskoj primeni, neophodno je imati na
umu maksimalne dozvoljene doze lokalnih anestetika,
specifi¢nosti njihove primene kod dece sa komorbid-
itetima, kao i moguce komplikacije, medu kojima je na-
jznacajnija sistemska toksi¢nost lokalnih anestetika.

Sukob interesa: Nije prijavljen.

A CHILD WITH END-STAGE RENAL DISEASE — A CASE REPORT
that, even in such cases, preparedness for emergency
intubation and management of potential laryngo-
spasm and/or bronchospasm remains essential.

The combined use of short-acting and long-acting
local anesthetics remains a subject of debate [15,16].
The clinical experience in our hospital is consistent
with studies suggesting more rapid achievement of
surgical anesthesia conditions [17]. However, it has
not been clearly demonstrated that combined admin-
istration of local anesthetics will not result in a faster
onset of surgical anesthesia compared with the use of
long-acting local anesthetics alone [18].

Although end-stage renal disease does not signifi-
cantly affect the pharmacokinetics of amide local an-
esthetics [19,20], precautionary measures regarding
complications associated with their use are necessary,
particularly with respect to systemic toxicity. Local an-
esthetic systemic toxicity (LAST) is rare but is also the
most severe systemic complication in regional anes-
thesia. It results from the primary mechanism of local
anesthetics action, namely, sodium channel blockade.
Given the near-universal presence of sodium channels
in tissues, the clinical presentation is highly variable
(perioral numbness, metallic taste, tinnitus, dizziness,
arterial hypertension or hypotension, tachyarrhythmia
or bradyarrhythmia, which may escalate to asystole,
seizures, altered consciousness, which may escalate
to a coma) and depends on the amount of drug that
has entered the circulation, as well as the organ system
predominantly affected [21].

In the presented pediatric case, the use of an ax-
illary brachial plexus block provided adequate intra-
operative analgesia and reduced perioperative opioid
consumption during the formation of a forearm AV fis-
tula. This approach enabled the procedure to be per-
formed under procedural sedation, thereby avoiding
anticipated difficult intubation and potential compli-
cations associated with it. In potential routine applica-
tion, it is essential to consider the maximum allowable
doses of local anesthetics, the specifics of their use in
children with comorbidities, as well as possible compli-
cations, among which local anesthetic systemic toxici-
ty is the most significant.
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SAZETAK

Uvod: Enukleacija je invazivna oftalmoloska procedura pracena izrazenim
nociceptivnim i refleksnim stimulusom, Sto predstavlja znacajan anestezioloski
izazov, naroito kod starijih i komorbidnih pacijenata. Savremeni anestezioloski
trendovi sve viSe favorizuju primenu regionalne anestezije u kombinaciji sa
ciljanom analgosedacijom kao bezbedniju alternativu op3toj anesteziji.

Cilj: Prikazati savremene koncepte primene peribulbarne anestezije u kombinaciji
sa ciljanom intravenskom analgosedacijom esketaminom tokom enukleacije, sa
posebnim osvrtom na hemodinamsku stabilnost, prevenciju okulokardijalnog
refleksa, kontrolu perioperativnog bola, postoperativnu mucninu i povracanje,
kao i mogucnost uklapanja ove tehnike u principe jednodnevne hirurgije.

Metod: U radu je sprovedena narativna analiza dostupne savremene literature
iz oblasti oftalmoloske i regionalne anestezije, sa fokusom na farmakoloska
svojstva esketamina, mehanizme dejstva peribulbarnog bloka i klinicke aspekte
njihove kombinovane primene tokom enukleacije.

Zakljucak: Peribulbarna anestezija u kombinaciji sa esketaminom vodenom
ciljanom analgosedacijom predstavlja bezbedan i efikasan savremeni
anesteziolo3ki pristup za izvodenje enukleacije, naroito kod starije i komorbidne
populacije. Ovaj pristup omogucava stabilnu hemodinamiku, ocuvano spontano
disanje, adekvatnu kontrolu bola, nisku incidencu postoperativne mucnine
i povracanja i brz funkcionalni oporavak, uz mogucnost primene u okviru
jednodnevne hirurgije.

Klju¢ne redi: enukleacija, peribulbarna anestezija, esketamin, analgosedacija,
okulokardijalni refleks
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ABSTRACT

Introduction: Enucleation is an invasive ophthalmic procedure accompanied
by pronounced nociceptive and reflex stimuli, representing a significant
anesthesiological challenge, particularly in elderly and comorbid patients.
Contemporary anesthesiology trends increasingly favor the use of regional
anesthesia combined with targeted analgosedation as a safer alternative to
general anesthesia.

Aim: To present current concepts of peribulbar anesthesia combined with
targeted intravenous esketamine-quided analgosedation during enucleation,
with special emphasis on hemodynamic stability, prevention of the oculocardiac
reflex, control of perioperative pain, postoperative nausea and vomiting, and the
feasibility of integrating this technique into day-surgery protocols.

Methods: Anarrativereview of contemporary literaturein thefields of ophthalmic
and regional anesthesia was conducted, focusing on the pharmacological
properties of esketamine, the mechanisms of action of the peribulbar block, and
the clinical aspects of their combined use during enucleation.

Conclusion: Peribulbar anesthesia combined with esketamine-quided targeted
analgosedation represents a safe and effective contemporary anesthesiological
approach for performing enucleation, particularly in elderly and comorbid
patients. This approach provides stable hemodynamics, preserved spontaneous
respiration, adequate pain control, a low incidence of postoperative nausea and
vomiting, and rapid functional recovery, with the potential for application within
a day-surgery setting.

Keywords: enucleation, peribulbar anesthesia, esketamine, analgosedation,
oculocardiac reflex
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uvoD

Enukleacija predstavlja jednu od najinvazivnijih proce-
dura u o¢noj hirurgiji [1]. lako je hirurski relativno krat-
kotrajna, ova intervencija je pracena izrazito snaznim
nociceptivnim stimulusom i znacajnim hemodinam-
skim i autonomnim reakcijama, ukljuc¢ujudi trigemino-
kardijalni, odnosno okulokardijalni refleks (OKR), $to je
¢ini posebnim anestezioloskim izazovom [2]. Klini¢ka
manifestacija ovih refleksnih odgovora moze ukljuci-
vati bradikardiju, hipotenziju, poremecaje sréanog ri-
tma, a u najtezim slucajevima i asistoliju [2,3].

Tradicionalno, enukleacija se izvodila u uslovima
opste endotrahealne anestezije. Medutim, ovaj prist-
up je povezan sa povecanim rizikom od respiratornih,
kardiovaskularnih i neurokognitivnih komplikacija,
narocito kod starije i komorbidne populacije [4]. U skla-
du sa savremenim anestezioloskim principima, sve veci
znacaj pridaje se primeni regionalnih anestezioloskih
tehnika u kombinaciji sa analgosedacijom, sa ciljem
smanjenja perioperativnog rizika, ubrzanog postoper-
ativnog oporavka i unapredenja ukupne bezbednosti
pacijenata [2,5].

Peribulbarna anestezija predstavlja pouzdanu re-
gionalnu tehniku koja obezbeduje adekvatnu senzor-
nu blokadu i akineziju oka, uz znacajno povoljniji bez-
bednosni profil u poredenju sa retrobulbarnim blokom
[2,6]. U kombinaciji sa kontinuiranom intravenskom
analgosedacijom esketaminom u subanestetickim do-
zama, ovaj pristup omogucava stabilan perioperativni
tok uz oc¢uvano spontano disanje, minimalne hemodi-
namske oscilacije i povoljan postoperativni oporavak
[5,6].

Cilj ovog revijalnog rada je da prikaze savremene
koncepte primene peribulbarne anestezije u kombi-
naciji sa esketaminom tokom enukleacije, sa poseb-
nim osvrtom na hemodinamsku stabilnost, kontrolu
perioperativnog bola, prevenciju okulokardijalnog re-
fleksa, smanjenje incidence postoperativhe mucnine i
povracanja, kao i moguénost uklapanja ovog anestezi-
oloskog pristupa u principe jednodnevne hirurgije.

Regionalna anestezija u o¢noj hirurgiji -
savremeni koncept

Razvoj lokalnih anestetika, uz kontinuirano unapre-
denje tehnika regionalne i lokalne anestezije, znacaj-
no je doprineo razvoju savremene ocne hirurgije [1].
Ove tehnike omogucavaju adekvatnu analgeziju i, u
odredenim slucajevima, pouzdanu akineziju oka uz
minimalno sistemsko opterecenje, $to je od posebnog
znacaja kod starijih i komorbidnih pacijenata [2].
NajceS¢e primenjivane anestezioloske tehnike u
oftalmoloskoj hirurgiji ukljucuju topikalnu anesteziju,

INTRODUCTION

Enucleation represents one of the most invasive pro-
cedures in ophthalmic surgery [1]. Although surgically
relatively short in duration, this intervention is accom-
panied by an extremely strong nociceptive stimulus
and significant hemodynamic and autonomic res-
ponses, including the trigeminocardiac reflex, i.e., the
oculocardiac reflex (OCR), which makes it a particular
anesthesiological challenge [2]. The clinical manifesta-
tion of these reflex responses may include bradycardia,
hypotension, cardiac arrhythmias, and in the most se-
vere cases, asystole [2,3].

Traditionally, enucleation has been performed un-
der general endotracheal anesthesia. However, this ap-
proach is associated with an increased risk of respirato-
ry, cardiovascular, and neurocognitive complications,
particularly in elderly and comorbid patients [4]. In
accordance with contemporary anesthesiology princi-
ples, increasing importance is being given to the use
of regional anesthesia techniques combined with an-
algosedation, with the aim of reducing perioperative
risk, accelerating postoperative recovery, and improv-
ing overall patient safety [2,5].

Peribulbar anesthesia represents a reliable regional
technique that provides adequate sensory block and oc-
ular akinesia, with a significantly more favorable safety
profile compared to the retrobulbar block [2,6]. In com-
bination with continuous intravenous analgosedation
using esketamine in subanesthetic doses, this approach
enables a stable perioperative course with preserved
spontaneous respiration, minimal hemodynamic fluc-
tuations, and favorable postoperative recovery [5,6].

The aim of this review article is to present contem-
porary concepts in the application of peribulbar anes-
thesia combined with esketamine during enucleation,
with particular emphasis on hemodynamic stability,
perioperative pain control, prevention of the oculocar-
diac reflex, reduction in the incidence of postoperative
nausea and vomiting, as well as the potential integra-
tion of this anesthetic approach into the principles of
day-case surgery.

Regional Anesthesia in Ophthalmic Surgery -
Contemporary Concept

The development of local anesthetics, along with the
continuous improvement of regional and local anest-
hesia techniques, has significantly contributed to the
advancement of modern ophthalmic surgery [1]. These
techniques provide adequate analgesia and, in certain
cases, reliable ocular akinesia with minimal systemic
burden, which is particularly important in elderly and
comorbid patients [2].
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subkonjunktivalnu i subtenonsku anesteziju, kao i ret-
robulbarni i peribulbarni blok [2,3]. Topikalna anestezi-
ja ne obezbeduje akineziju oka i stoga nije pogodna za
duboke orbitalne zahvate, ali predstavlja standardnu
metodu u minimalno invazivnim procedurama. Sub-
tenonska anestezija omogucava pouzdanu analgeziju
prednjeg segmenta oka uz delimi¢nu akineziju i po-
voljan bezbednosni profil, zbog ¢ega se Cesto koristi u
svakodnevnoj klinickoj praksi [3].

Retrobulbarni blok obezbeduje brzu i efikasnu an-
algeziju i akineziju oka i orbite, ali je povezan sa pov-
ecanim rizikom od ozbiljnih komplikacija, uklju¢ujuci
perforaciju bulbusa, povredu optickog zivca, intrava-
skularnu aplikaciju anestetika i intratekalno Sirenje
sa potencijalno zivotno ugrozavaju¢om anestezijom
mozdanog stabla (,brainstem anesthesia”) [4].

Peribulbarni blok je razvijen sa ciljem smanjenja
navedenih rizika uz ocuvanje visoke efikasnosti re-
gionalne anestezije [1,4]. Izvodi se jednom ili dvema
punkcijama, naj¢escée inferotemporalnim pristupom,
uz ekstrakonalnu aplikaciju lokalnog anestetika, sa-
mostalno u obliku 2% lidokaina ili u kombinaciji sa
0,5% levobupivakainom radi produzenog dejstva.
Difuzijom lokalnog anestetika postize se blokada
senzornih i motornih vlakana n. ophthalmicus (V1),
n. maxillaris (V2), kao i lll, IV i VI kranijalnog Zivca do
nivoa cilijarnog gangliona [2,4]. U poredenju sa retro-
bulbarnim blokom, peribulbarni pristup ima znaéajno
povoljniji bezbednosni profil, uz stabilniju kontrolu
intraokularnog pritiska (IOP) i okularnog perfuzionog
pritiska (OPP), kao i nizu incidencu okulokardijalnog
refleksa (OKR) [1,5].

Esketamin u ciljanoj analgosedaciji -
farmakoloski profil i klinicka primena

Esketamin je potentni antagonista NMDA receptora sa
izrazenim analgetskim i sedativnim dejstvom, uz mini-
malan uticaj na respiratorni centar [6]. Kao S-enantio-
mer ketamina, odlikuje se priblizno dvostruko ve¢om
afinitetnom i analgetskom potentnosc¢u, sto omogu-
¢ava pouzdanu analgeziju u subanesteti¢ckim dozama
uz manju ucestalost psihomimetskih nezeljenih efeka-
ta u poredenju sa racemskim ketaminom [6,7]. Pored
primarnog delovanja na NMDA receptore, esketamin
ostvaruje i dodatne efekte putem opioidnih receptora,
monoaminskih puteva i voltazno-zavisnih kalcijumskih
kanala, ¢ime se postize multimodalni analgetski efekat
bez klinicki znacajne respiratorne depresije [6-8].
Farmakokineticki profil esketamina karakterisu brz
pocetak dejstva (30-60 sekundi nakon intravenske
primene), kratak kontekst-zavisni poluZivot i predvid-
iva eliminacija, $to omogucava preciznu titraciju infuz-
ije i brz oporavak nakon prekida primene [7,8]. Njegov

A CONTEMPORARY NARRATIVE REVIEW

The most commonly used anesthetic techniques
in ophthalmic surgery include topical anesthesia, sub-
conjunctival and sub-Tenon’s anesthesia, as well as
retrobulbar and peribulbar blocks [2,3]. Topical anes-
thesia does not provide ocular akinesia and is there-
fore not suitable for deep orbital procedures, but it
represents the standard method in minimally invasive
interventions. Sub-Tenon’s anesthesia provides reliable
analgesia of the anterior segment of the eye with par-
tial akinesia and a favorable safety profile, which is why
it is frequently used in routine clinical practice [3].

The retrobulbar block provides rapid and effective
analgesia and akinesia of the eye and orbit but is asso-
ciated with an increased risk of serious complications,
including globe perforation, optic nerve injury, intra-
vascular injection of the anesthetic, and intrathecal
spread with potentially life-threatening brainstem an-
esthesia [4].

The peribulbar block was developed with the aim
of reducing the aforementioned risks while maintain-
ing high efficacy of regional anesthesia [1,4]. It is per-
formed using one or two injections, most common-
ly via an inferotemporal approach, with extraconal
administration of the local anesthetic, either as 2%
lidocaine alone or in combination with 0.5% levobu-
pivacaine to prolong the duration of action. Through
diffusion of the local anesthetic, sensory and mo-
tor fibers of the ophthalmic (V1) and maxillary (V2)
branches of the trigeminal nerve, as well as cranial
nerves lll, IV, and VI up to the level of the ciliary gan-
glion, are blocked [2,4]. Compared to the retrobulbar
block, the peribulbar approach has a significantly more
favorable safety profile, with more stable control of in-
traocular pressure (IOP) and ocular perfusion pressure
(OPP), as well as a lower incidence of the oculocardiac
reflex (OCR) [1,5].

Esketamine in Targeted Analgosedation -
Pharmacological Profile and Clinical Application

Esketamine is a potent NMDA receptor antagonist
with pronounced analgesic and sedative properties,
exerting minimal influence on the respiratory center
[6]. As the S-enantiomer of ketamine, it demonstrates
approximately twice the receptor affinity and analge-
sic potency, enabling reliable analgesia at subanest-
hetic doses with a lower incidence of psychomimetic
adverse effects compared to racemic ketamine [6,7].
In addition to its primary action on NMDA receptors,
esketamine exerts supplementary effects via opioid
receptors, monoaminergic pathways, and voltage-ga-
ted calcium channels, thereby producing a multimodal
analgesic effect without clinically significant respira-
tory depression [6-8].
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umereni simpatikomimetski efekat doprinosi odrza-
vanju srcane frekvence i srednjeg arterijskog pritis-
ka u fizioloskim granicama, ¢ime se smanjuje rizik od
perioperativne hipotenzije, koja se ¢esto javlja tokom
duboke sedacije ili opSte anestezije [6,9].

U kontekstu enukleacije, procedure koju karak-
teriSu intenzivan nociceptivni stimulus, trakcija ekstra-
okularnih misi¢a i manipulacija opti¢kim nervom, neo-
phodni su ocuvani respiratorni refleksi, hemodinams-
ka stabilnost i adekvatna analgezija. U tom smislu,
esketamin predstavlja racionalan izbor za kontinuiranu
analgosedaciju [5,9].

U poredenju sa propofolom, esketamin omoguca-
va stabilnije odrzavanje hemodinamskih parametara,
uz ogranicene fizioloske fluktuacije arterijskog pritis-
ka i srcane frekvence [5,10]. Midazolam, iako efikasan
anksiolitik, ne poseduje analgetska svojstva i ¢esto
zahteva dodatnu primenu opioida, dok deksmedeto-
midin, uprkos ocuvanoj respiratornoj funkciji, moze
dovesti do bradikardije i hipotenzije, uz potencijal-
no nedovoljnu analgeziju tokom izrazito bolnih faza
enukleacije [3,5].

Prednosti peribulbarne anestezije uz esketamin
tokom enukleacije

Vecina pacijenata podvrgnutih enukleaciji pripada sta-
rijoj populaciji i ¢esto ima pridruzena kardiovaskular-
na, respiratorna i metaboli¢ka oboljenja, 5to znacajno
povecava perioperativni rizik u uslovima opste aneste-
zije [11]. Prednosti regionalnog anestezioloskog pri-
stupa ogledaju se uizbegavanju manipulacije disajnim
putem, smanjenju hemodinamskih oscilacija, minimal-
nom sistemskom optereéenju i brzem postoperativ-
nom oporavku [2,11].

U tom kontekstu, peribulbarna anestezija u kombi-
naciji sa ciljanom analgosedacijom esketaminom omo-
gucava stabilnije vrednosti arterijskog pritiska i sréane
frekvence, uz ocuvano spontano disanje i zastitne re-
fleksne mehanizme [5,9].

Enukleacija predstavlja jedan od najizrazenijih re-
fleksogenih zahvata u o¢noj hirurgiji. Aktivacija trigem-
ino-vagalnog refleksnog luka tokom trakcije ekstra-
okularnih misi¢a i manipulacije optickim nervom moze
dovesti do pojave okulokardijalnog refleksa (OKR), sa
potencijalno ozbiljnim hemodinamskim posledicama
[2,4]. Kombinacija peribulbarne anestezije i analgose-
dacije esketaminom doprinosi smanjenju incidence
ovog refleksa kroz efikasnu blokadu aferentnih reflek-
snih puteva i modulaciju autonomnog odgovora [5].
Smanjena potreba za opioidnim analgeticima dodatno
rezultuje nizom ucestalos¢u postoperativne muénine i
povracanja, brzim funkcionalnim oporavkom i vec¢im
komforom pacijenata [1,8].

The pharmacokinetic profile of esketamine is char-
acterized by a rapid onset of action (30-60 seconds
following intravenous administration), a short con-
text-sensitive half-life, and predictable elimination,
allowing precise infusion titration and rapid recovery
after discontinuation [7,8]. Its moderate sympathomi-
metic effect helps maintain heart rate and mean arterial
pressure within physiological ranges, thereby reducing
the risk of perioperative hypotension, a common com-
plication of deep sedation or general anesthesia [6,9].

In the context of enucleation, a procedure charac-
terized by intense nociceptive stimulation, traction of
the extraocular muscles, and manipulation of the optic
nerve, preservation of respiratory reflexes, hemody-
namic stability, and adequate analgesia are essential.
In this regard, esketamine represents a rational choice
for continuous analgosedation [5,9].

Compared with propofol, esketamine enables
more stable maintenance of hemodynamic parame-
ters, with limited physiological fluctuations in arterial
pressure and heart rate [5,10]. Midazolam, although an
effective anxiolytic, lacks intrinsic analgesic properties
and often necessitates adjunctive opioid administra-
tion, whereas dexmedetomidine, despite preserving
respiratory function, may induce bradycardia and
hypotension, with potentially insufficient analgesia
during highly painful phases of enucleation [3,5].

Advantages of Peribulbar Anesthesia with
Esketamine During Enucleation

The majority of patients undergoing enucleation be-
long to the elderly population and frequently present
with concomitant cardiovascular, respiratory, and me-
tabolic comorbidities, significantly increasing periope-
rative risk under general anesthesia [11]. The advanta-
ges of a regional anesthetic approach include avoiding
airway manipulation, reducing hemodynamic fluctu-
ations, minimizing systemic burden, and accelerating
postoperative recovery [2,11].

In this context, peribulbar anesthesia combined
with targeted analgosedation using esketamine pro-
vides more stable arterial pressure and heart rate val-
ues while preserving spontaneous ventilation and pro-
tective reflex mechanisms [5,9].

Enucleation represents one of the most pronounced
reflexogenic procedures in ophthalmic surgery. Activa-
tion of the trigemino-vagal reflex arc during traction of
the extraocular muscles and manipulation of the optic
nerve may provoke the oculocardiac reflex (OCR), po-
tentially leading to serious hemodynamic consequences
[2,4]. The combination of peribulbar anesthesia and an-
algosedation with esketamine reduces the incidence of
this reflex by effectively blocking afferent reflex pathways
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DISKUSIJA

Primena peribulbarne anestezije u kombinaciji sa ci-
ljlanom intravenskom analgosedacijom esketaminom
predstavlja racionalan i savremen odgovor na speci-
ficne anestezioloske zahteve koje namece enukleaci-
ja [1,2]. Ovaj multimodalni pristup objedinjuje pred-
nosti stabilne regionalne analgezije i akinezije oka
sa centralnom analgezijom i sedacijom uz ocuvano
spontano disanje, ¢ime se izbegavaju hemodinamske
i respiratorne oscilacije karakteristi¢cne za opstu ane-
steziju [2-4].

Poseban znacaj ovog koncepta ogleda se u njegov-
oj primeni kod starije i komorbidne populacije, kod
koje su kardiopulmonalne i neurokognitivne rezerve
Cesto ogranicene [5,6]. Stabilna hemodinamika, efikas-
na prevencija okulokardijalnog refleksa i smanjena po-
treba za opioidima doprinose boljoj kontroli postoper-
ativnog bola, nizoj incidenci postoperativhe mucnine i
povracanja i brzem funkcionalnom oporavku pacijena-
ta[1,3,7]. U tom kontekstu, kombinacija peribulbarnog
bloka i esketaminom vodene ciljane analgosedacije
pokazuje visok stepen bezbednosti i dobru klinicku
toleranciju [2,8].

U skladu sa savremenim fast-track anestezioloskim
protokolima, ovakav pristup omogucava raniju mobi-
lizaciju, kradi boravak u sobi za oporavak i, kod pazl-
jivo selektovanih pacijenata, bezbedno uklapanje
enukleacije u principe jednodnevne hirurgije [4,6].
lako su potrebna dalja prospektivna i multicentri¢na is-
trazivanja radi dodatne standardizacije protokolai pro-
cene dugoroc¢nih ishoda, dostupni podaci iz literature
dosledno ukazuju na klini¢cku opravdanost ovog pristu-
pa [2,5,9]. Na osnovu postojecih dokaza, peribulbarna
anestezija u kombinaciji sa ciljanom analgosedacijom
esketaminom moze se smatrati metodom izbora kod
pazZljivo selektovanih pacijenata koji se podvrgavaju
enukleaciji, uz povoljan balans izmedu bezbednosti,
efikasnosti i komfora pacijenata [1,2].

Ogranicenja dostupne literature

Dostupni dokazi o primeni regionalne anestezije uz
esketamin tokom enukleacije ograniceni su nedostat-
kom velikih, randomizovanih i kontrolisanih studija
[2,5]. Ve¢ina publikovanih radova odnosi se na manje
invazivne oftalmoloske procedure, dok su podaci spe-
cificni za enukleaciju retki i metodoloski heterogeni, sa
varijacijama u anestezioloskim tehnikama, rezimima
sedacije i kriterijumima procene ishoda [3,7,8]. Dodat-
na ogranicenja proizilaze iz etickih i klinickih izazova
sprovodenja randomizovanih studija kod starijih i ko-
morbidnih pacijenata [5,6].

Uprkos tome, postojeci podaci ukazuju na povoljan
trend ka boljoj hemodinamskoj stabilnosti, smanjenju

A CONTEMPORARY NARRATIVE REVIEW
and modulating the autonomic response [5]. Reduced
reliance on opioid analgesics further results in a lower
incidence of postoperative nausea and vomiting, faster
functional recovery, and improved patient comfort [1,8].

DISCUSSION

The use of peribulbar anesthesia in combination with
targeted intravenous analgosedation using esketami-
ne represents a rational and contemporary response to
the specific anesthetic demands imposed by enuclea-
tion [1,2]. This multimodal approach integrates the be-
nefits of stable regional analgesia and ocular akinesia
with central analgesia and sedation while preserving
spontaneous respiration, thereby avoiding the he-
modynamic and respiratory fluctuations characteristic
of general anesthesia [2-4].

The particular relevance of this concept is reflect-
ed in its application in elderly and comorbid patients,
whose cardiopulmonary and neurocognitive reserves
are often limited [5,6]. Stable hemodynamics, effective
prevention of the oculocardiac reflex, and reduced opi-
oid requirements contribute to improved postoperative
pain control, a lower incidence of postoperative nausea
and vomiting, and faster functional recovery [1,3,7]. In
this context, the combination of peribulbar block and
esketamine-guided targeted analgosedation demon-
strates high safety and good clinical tolerability [2,8].

In accordance with contemporary fast-track anes-
thetic protocols, this approach enables earlier mobi-
lization, shorter stay in the recovery unit, and-among
carefully selected patients-the safe integration of enu-
cleation into the principles of day-case surgery [4,6].
Although further prospective and multicenter studies
are required to standardize protocols and evaluate
long-term outcomes, the available literature consis-
tently supports the clinical justification of this ap-
proach [2,5,9]. Based on current evidence, peribulbar
anesthesia combined with targeted analgosedation
using esketamine may be considered a method of
choice in carefully selected patients undergoing enu-
cleation, offering a favorable balance between safety,
efficacy, and patient comfort [1,2].

Limitations of the Available Literature

The available evidence regarding the use of regional
anesthesia with esketamine during enucleation is limi-
ted by the lack of large, randomized controlled trials
[2,5]. Most published studies concern less invasive op-
hthalmic procedures, whereas data specific to enucle-
ation are scarce and methodologically heterogeneous,
with variations in anesthetic techniques, sedation re-
gimens, and outcome assessment criteria [3,7,8]. Ad-
ditional limitations arise from the ethical and clinical
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perioperativnog rizika i brzem oporavku pri primeni re-
gionalne anestezije uz analgosedaciju u poredenju sa
opstom anestezijom, $to opravdava dalja istrazivanja i
klinicko razmatranje ovog pristupa [1,2,4,9].

Sukob interesa: Nije prijavljen.
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challenges of conducting randomized studies in elder-
ly and comorbid populations [5,6].

Nevertheless, existing data indicate a favorable
trend toward improved hemodynamic stability, re-
duced perioperative risk, and faster recovery with
regional anesthesia combined with analgosedation
compared to general anesthesia, thereby supporting
further research and clinical consideration of this ap-
proach [1,2,4,9].
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UPUTSTVO AUTORIMA ZA PRIPREMU RADOVA

Srpski medicinski casopis Lekarske komore objavljuje do sada neobjavljene
originalne stru¢ne i naucne radove, pregledne clanke, 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 promociji 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 moze 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 3alju elektronski. Adresa za prijavljivanje 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 velicinom slova 12 tacaka (12 pt). Sve Cetiri margine
treba podesiti na 25 mm, a velicinu 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 iskljucivo 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 Zelj), 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

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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INSTRUCTIONS FOR AUTHORS

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 viSe 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 moze 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

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 vec objavljene, navesti originalni
izvor i priloZiti pisano odobrenje autora za njihovo koriScenje

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

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

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

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

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

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

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

INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

DIAGRAMS AND DRAWINGS. Diagrams and drawings can be submitted in
JPG or TIFF format. All data in the diagram should be displayed using the Times
New Roman font, size 10 pt. The acronyms used in the diagram should be ex-
plained in the legend below the diagram. If the manuscript is submitted in Serbi-
an, the names of the diagrams and the legends should be provided in both Serbian
and English language.

ACKNOWLEDGEMENTS. List all associates who contributed to the production of
the paper but do not meet the authorship criteria, such as persons providing technical
assistance, assistance in writing the paper, or managing the department that provided
general support. Financial and material assistance, in the form of sponsorships, schol-
arships, donations, equipment, medicine, etc., should also be listed.

LITERATURE. The list of references is the responsibility of the author, and
the cited articles should be easily accessible to the readers of the Journal. Ref-
erences should be numbered using Arabic numerals, according to the order of
appearance in the text. The number of references should not exceed 30, except in
the case of literature reviews, in which case it may be up to 50, and up to 100 in
the case of meta-analyses.
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INSTRUCTIONS FOR AUTHORS

ali jos nisu objavljeni, treba oznaciti sa in press i priloZiti dokaz o prihvatanju
rada za objavljivanje.

Podaci o koriScenoj 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 ¢asopisa (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: misljenja ili diskusiju o posebno znacajnoj temi za
Casopis, kao i 0 podacima koji su $tampani 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 podrudju 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. Stru¢ni ¢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. Sli¢ni su
strucnim ¢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, saop3tenja UredniStva, pisma Urednistvu, novosti u me-
dicini, pitanja i odgovori, strucne i naucne vestii ¢lanci napisani u znak secanja
(In memoriam).

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 rele-
vant 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 dis-
ease, unexpected reactions to the applied therapy, application of new diagnos-
tic 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 edi-
torial board, medical news, questions and answers, professional and scientific
news and articles written in commemoration (in memoriam).
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U POSTUPKU PRIJAVE

U postupku prijave neophodno je da se naglasi kojoj kategoriji rad pripada: uvod-
nik, stru¢ni rad, originalni rad, prethodna ili kratka saopstenja, pregledni ¢lanak,
prikaz slucaja, 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, ICIMJE guidelines).

INSTRUCTIONS FOR AUTHORS

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 ap-
proved 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 ¢asopis Lekarske komore are written in accordance with ethical
standards (The Declaration of Helsinki, The Basel Declaration, Good Laboratory Prac-
tice, Good (linical Practice, ICMJE guidelines).
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