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Since February 1, 2018, World Aspergillosis Day has
been observed at the initiative of patients from the Na-
tional Aspergillosis Center in Manchester, to raise
awareness of aspergillosis and improve therapeutic
strategies for the treatment of this underrecognized in-
fection. Aspergillosis is an opportunistic infection most
commonly caused by the fungus Aspergillus fumigatus.
This infection is gaining increasing importance due to
its diverse clinical manifestations and the development
of antifungal resistance. Fach year, more than
2,113,000 people develop invasive aspergillosis in the
context of chronic obstructive pulmonary disease, lung
cancer, or hematological malignancies, as well as during
treatment in intensive care units, with an annual mot-
tality of 1,801,000 (85.2%). The annual incidence of
chronic pulmonary aspergillosis is estimated at
1,837,272 cases, with 340,000 deaths (18.5%).

Na inicijativu pacijenata Nacionalnog centra za
aspergilozu u Mancesteru, od 1. februara 2018. godine,
obelezava se Svetski dan aspergiloze, sa ciljem
podizanja svesti o aspergilozi i unapredenja terapijskih
strategija za lecenje ove nedovoljno prepoznate
infekcije. Aspergiloza je oportunisticka infekcija koju
uglavnom izaziva gljivi-ca _Aspergillus fumigatus. Ova
infekcija dobija sve veéi znacaj zbog razlicitih obrazaca
ispoljavanja, kao i razvoja rezistencije ove gljivice na
antimikotike. Svake godine vise od 2 113 000 ljudi oboli
od invazivne aspergiloze u kontekstu hronicne
opstruktivne bolesti pluca, karcino-ma pluca ili
hematoloskih maligniteta, tokom lecenja u jedinicama
intenzivne nege, uz godisnju stopu smrtnosti od 1 801
000 (85,2%). Godisnja incidencija hroni¢ne pluéne
aspergiloze iznosi 1 837 272 slucaja, sa 340 000 smrtnih
ishoda (18,5%).
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Assessing the impact of nintedanib and pirfenidone on lung function
in idiopathic pulmonary fibrosis: a comprehensive meta-analysis

Procena uticaja nintedaniba i pirfenidona na funkciju pluca kod idiopatske
plu¢ne fibroze: sveobuhvatna meta-analiza

Zhaoji Luan*, Amol Muthalf, Smeeta Sadar*

*ZiBo First Hospital, Department of Respiratory and Critical Care Medicine, Zibo,
China; 'Bharati Vidyapeeth (Deemed to be University), Poona College of Pharmacy,
Department of Pharmacology, Pune, India; *Dr. D. Y. Patil College of Pharmacy,
Akurdi, Pune, Maharashtra, India

Abstract

Background/Aim. The incidence of idiopathic pulmonaty
fibrosis (IPF) has been increasing each year. Although
pirfenidone and nintedanib were approved in 2014, they
received only conditional recommendations, and no
medication has yet been strongly endorsed for IPF
treatment. The aim of the study was to compare the safety
and efficacy of pirfenidone and nintedanib. Methods. All
randomized and non-randomized clinical trials were
identified by searching databases for published studies,
including Medline, Embase, Scopus, Google Scholar, and
ClinicalTrials.gov. A meta-analysis was conducted to
evaluate the impact of pirfenidone and nintedanib on
clinical outcomes and safety. Patients treated with
pirfenidone were compared with those treated with
nintedanib. Results. This study included twelve papers.
Both pirfenidone and nintedanib were found to significantly
reduce the decline in mean forced vital capacity (FVC) and
mean diffusion capacity of the lungs for carbon monoxide
(DLco) at 6 and 12 months. No significant difference was

Apstrakt

Uvod/Cilj. Ucestalost idiopatske pluéne fibroze (IPF) je
u porastu iz godine u godinu. Iako su pirfenidon i
nintedanib odobreni 2014. godine, dobili su samo uslovne
preporuke, a nijedan od ta dva leka jo§ uvek nema snaznu
preporuku za lec¢enje IPF. Cilj rada bio je da se uporede
bezbednost i efikasnost pirfenidona 1 nintedaniba.
Metode. Sve randomizovane i nerandomizovane klinicke
studije identifikovane su pretrazivanjem baza podataka
objavljenih studija, ukljucujué¢i Medline, Embase, Scopus,
Google Scholar i ClinicalTrials.gov. Sprovedena je meta-

analiza kako bi se procenio uticaj pirfenidona i
nintedaniba na klinicke ishode i bezbednost. Poredeni su
bolesnici leceni pirfenidonom i bolesnici leceni

observed between pirfenidone and nintedanib in terms of
improvement in FVC or DLco. Similarly, both antifibrotic
agents had similar safety profiles. However, patients
receiving nintedanib  experienced = significantly fewer
instances of diarrthea (p < 0.00001) compatred to those
receiving  pirfenidone, whereas  patients  receiving
pirfenidone experienced significantly fewer instances of skin
rash (p < 0.00001) compared with those receiving
nintedanib. Conclusion. Potential differences between
pirfenidone and nintedanib can be inferred from the
effectiveness ranking derived from this meta-analysis.
Further direct comparative studies are necessary to explore
this issue, which will help us better understand the potential
of combinatorial, sequential, or adjunctive treatment
regimens in which both antifibrotic agents might play a
crucial role for a specific group of IPF patients.

Keywords:

drug-related side effects and adverse reactions; drug
therapy; idiopathic pulmonary fibrosis; nintedanib;
pitfenidone; respiratory function test.

nintedanibom. Rezultati. Studijom je obuhvadeno 12
radova. Utvrdeno je da su i pirfenidon i nintedanib
znacajno smanjivali pad srednje vrednosti forsiranog
vitalnog kapaciteta (forced vital capacity — FVC) pluca i
stednje vrednosti difuzionog kapaciteta pluca za ugljen-
monoksid (diffusion capacity of the lungs for carbon monoxide —
DLco) nakon 6 i 12 meseci. Nije uocena statisticki
znacajna razlika izmedu pirfenidona i nintedaniba u
pogledu poboljsanja FVC ili DLco. Takode, oba agensa
protiv fibroze pluéa imala su sliéne bezbednosne profile.
Medutim, kod bolesnika lecenih nintedanibom zabelezeno
je znacajno manje epizoda dijareje (p < 0,00001) u
poredenju sa bolesnicima le¢enim pirfenidonom, dok su
bolesnici leceni pirfenidonom imali znacajno manje

epizoda koznog osipa (p < 0,00001) u poredenju sa

Correspondence to: Zhaoji Luan, ZiBo First Hospital, Department of Respiratory and Critical Care Medicine, Zibo, 255 200, China.

E-mail: luanzhaojizb@sina.com
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bolesnicima le¢enim nintedanibom. Zaklju¢ak. O
moguéim razlikama izmedu pirfenidona i1 nintedaniba
moze se zakljuciti na osnovu rangiranja njihove efikasnosti
dobijenog ovom meta-analizom. Neophodne su dodatne
direktne uporedne studije kako bi se ovo pitanje detaljnije
istrazilo, $to ¢e omoguditi bolje razumevanje potencijala
kombinovanih, sekvencijalnih ili dodatnih rezima lecenja,

u kojima oba agensa protiv fibroze mogu igrati kljucnu
ulogu za odredenu grupu obolelih od IPF.

Kljucne reci:

lekovi, neZeljeni efekti i neZeljene reakcije; leCenje
lekovima; pluca, fibroza, idiopatska; nintedanib;
pitfenidon; respiratorna funkcija, test.

Introduction

Idiopathic pulmonary fibrosis (IPF) is a progressive,
chronic lung disease characterized by scar tissue formation in
the lungs *. It leads to an irreversible decline in lung
function. This disease mainly affects older persons, with a
higher incidence in males. Progressive lung tissue scarring is
responsible for IPF development 2. Due to discrepancies in
reporting and diagnostic criteria, the original rate of
prevalence and incidence for IPF is not well-established.
However, recent estimates revealed that approximately 3
million people worldwide have been affected by IPF 3 4,
However, these estimates did not reflect the exact scenario of
IPF  because there were so many undiagnosed or
misdiagnosed cases present worldwide. Some studies also
observed a significant delay (median delay of 2.1 years) in
IPF diagnosis, resulting in patients often experiencing
worsening sign and symptoms and irreversible lung
damage >.

Currently, there is no permanent solution regarding the
cure for IPF. The available treatment only focuses on
symptom management and slowing down disease
progression °. There are multiple treatments available for
IPF. Treatments include medications such as nintedanib and
pirfenidone, which inhibit the progression of lung fibrosis
and are approved for IPF treatment 8. Lung transplantation
may be the final treatment option for severe IPF patients
when other therapies fail. Pulmonary rehabilitation programs
can help improve symptoms, enhance endurance during
exercise, and upgrade the individual’s overall quality of life
(QoL) with IPF * 10 Supplemental oxygen therapy was
prescribed to alleviate symptoms and improve breathing
when the patient’s oxygen level was low. Palliative care
seems to focus on relieving symptoms and improving the
QoL for individuals with IPF 1,

Nintedanib and pirfenidone are medications used in the
treatment of IPF. While the exact mechanism of action of
nintedanib and pirfenidone is not fully understood,
nintedanib primarily acts as a tyrosine kinase inhibitor
(TKI). It was noted that in a canine lung infection model,
pirfenidone showed antifibrotic activity and reduced fibrosis
while improving lung function in a bleomycin-induced
hamster lung injury model 2. The antifibrotic activity might
depend on growth factors and cytokines modulation, such as
growth factor transformation. Pirfenidone has been
approved due to phase 3 studies in mild-to-moderate IPF
patients '3, but the safety and efficacy of pirfenidone in
advanced IPF patients are still unclear. However, many
experiments found that pirfenidone was well accepted and

improved the lung function decline in advanced IPF
patients 14 15,

Nintedanib, an intracellular TKI targeting vascular
endothelial growth factor (VEGF), platelet-derived growth
factor (PDGF), and fibroblast growth factor (FGF) receptors,
exhibited antifibrotic and anti-inflammatory effects in a
preclinical study. In recent randomized controlled trials
(RCTs) involving patients with mild-to-moderate IPF, it was
found that nintedanib reduced the rate of decline in forced
vital capacity (FVC), and disease progression and adverse
events were well tolerated.

Current advancements in understanding the molecular
processes in fibrogenesis have opened innovative avenues
for targeted therapeutic interventions 1, One such
promising approach is the use of antifibrotic drugs for the
treatment of IPF. These drugs act through specific
mechanisms involved in preventing or reducing the
accumulation of scar tissue in the lungs. Clinical trials have
shown that antifibrotic drugs, such as pirfenidone and
nintedanib, can reduce the decline in lung function and
improve overall QoL in patients with IPF. However, it is
important to note that these drugs are not curative and may
have side effects. Based on previous qualitative and
quantitative reviews, nintedanib and pirfenidone were
evaluated for their antifibrotic effects in patients with and
without IPF " 8 To gain a deeper understanding of the
potential effects of the two antifibrotic agents in patients
with IPF, a systematic literature review and meta-analysis
was conducted to determine which agent inhibits IPF
progression more effectively.

Methods

Literature search

This systematic literature review and meta-analysis was
performed using electronic databases such as Medline,
Embase, Scopus, Google Scholar, and ClinicalTrials.gov
from inception to August 31, 2025. In addition, two
independent reviewers conducted an abstract review of all
records. For more relevant studies, we used Medical Subject
Headings (MeSH) terms “pirfenidone” and “nintedanib”
alone and in combination with other terms in the following
way:  (“pirfenidone”  [Supplementary  Concept] OR
“antifibrotic medication, nintedanib” [MeSH]) AND
(“idiopathic pulmonary fibrosis” [MeSH]). The complete
search strategy has been provided in the supplementary file
(Supplementary Table 1). In addition, a manual bibliographic
search was performed for reference lists of published review

Luan Z, et al. Vojnosanit Pregl 2026; 83(2): 71-86.
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articles to collect additional information, and conference
abstracts were searched for relevant information.

We have included RCTs and observational studies that
reported the pulmonary functions of pirfenidone and
nintedanib for IPF patients.

Study selection

Studies were eligible for inclusion if they met the
following criteria: the patients in the selected studies were
older than 18 years and had IPF; observational studies and
RCTs comparing nintedanib and pirfenidone; studies that
reported at least one clinical outcome. Full articles were
retrieved when titles and/or abstracts met this objective. A
manual cross-reference search of relevant articles was
conducted. Only English language studies were included.
Disagreement about study inclusion between the two
reviewers was resolved through discussion with the third
reviewer until 100% agreement was reached on the final
interpretation of the data.

Studies were excluded if they were published in a
language other than English, were animal or in vitro studies,
were conducted in athletes, children, pregnant or lactating
women, or did not have the necessary data, or analyzed the
effects of combination therapy involving nintedanib or
pirfenidone with other drugs or components. Notably, we did
not include papers reporting the mentioned outcomes in
formats that could not be converted to mean values and
standard deviations (SD).

Quality assessment

The quality of each study included in the analysis was
assessed using the Newcastle-Ottawa Quality Assessment
Scale (NOS) *° and the Modified Jadad score (MJS) scale 2.
This validated NOS tool consisted of the following three
categories:  selection,  comparability, and outcome
assessment. Each category was scored as good, fair, or poor.
The MJS scale mainly assesses the randomization, blinding,
withdrawals, inclusion-exclusion criteria, adverse events, and
statistical analysis. A score of 0 to 3 is considered low-
quality, and a score of 4 to 8 is considered high-quality
study. Two independent reviewers performed the quality
assessment, and disagreements on scores were resolved
through discussion.

Data extraction and outcome measure

Two independent reviewers performed data extraction
and analysis. Study methodological homogeneity was as-
sessed. In extracting the assessed outcomes, study heteroge-
neity would not be justified. A customized data-extraction
form, as described in the Cochrane Handbook for Systematic
Reviews of Interventions, was used to record the duration of
the trial, sample size, dropouts, and effect of interventions.
The included effectivity in the analysis was as follows: the
effect of antifibrotic therapy on diffusing capacity of the
lungs for carbon monoxide (DLco) at 6 and 12 months; the
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effect of antifibrotic therapy on FVC for 6 and 12 months;
the effect of antifibrotic therapy on forced expiratory volume
in 1 sec (FEV1), 6-min walk test (6-MWT), and total lung
capacity; the effect of antifibrotic therapy on all-cause mor-
tality (ACM); the effect of antifibrotic therapy on adverse
events, including all adverse events, skin-related adverse
events, and diarrhea events.

Sensitivity analysis

The robustness of the pooled estimates was evaluated
through sensitivity analyses. We repeated the meta-analyses
by excluding studies with a high risk of bias and sequentially
removing one study at a time (a process known as “leave-
one-out” analysis). These methods examined whether meth-
odological decisions or any single study had an excessive
impact on the overall results.

Statistical analysis

Quantitative data were analyzed using the Cochrane
Review Manager (RevMan) version 5.2 software and RStu-
dio version 4.3. Summary estimates, including 95% confi-
dence intervals (Cls), were calculated. For continuous out-
come data, means and SDs were used to calculate a weighted
standardized mean difference (SMD). For studies with dif-
ferent statistical data, the data were converted to mean and
SD to calculate and remove missing outcome bias. For di-
chotomous outcomes, odds ratios (ORs) were calculated.
Statistical heterogeneity was assessed using the 12 test. Ran-
dom-effect models were used unless significant evidence of
statistical heterogeneity or clinical diversity was found. For
results showing significant heterogeneity (12 > 50%), a p-
value < 0.05 was considered statistically significant. For pub-
lication bias analysis, we conducted Egger’s regression (ER)
test and funnel plot. Subgroup and sensitivity analyses were
conducted in order to eliminate the heterogeneity from the
analysis.

Results

Search results

The detailed database search procedure and study selec-
tion are shown in Figure 1 2-32, The flow chart of study se-
lection shows the literature search and selection for RCT 28
and non-RCT -2 232 gspydies on the effects of nintedanib
and pirfenidone on IPF patients.

Two reviews searched the Medline, Embase, Scopus,
Google Scholar, and ClinicalTrials.gov databases inde-
pendently from inception until April 2025. A total of 1,285
articles were extracted for screening. Articles were excluded
due to duplicates, different outcomes and interventions, and
lack of data availability. Finally, 12 studies -2 were includ-
ed for extraction and meta-analysis (11 were observational
studies 212932 one was an RCT study %). A total of 1,631
subjects were administered nintedanib, and 2,218 subjects
were in the pirfenidone group 2:-%,
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Fig. 1 - PRISMA flow diagram depicting the selection of studies for systematic review and meta-analysis.
PRISMA - Preferred Reporting Items for Systematic reviews and Meta-Analyses.

Study characteristics

The characteristics of the included studies are pre-
sented in Table 1 2'%2. The included participants were
aged between 18 and 65 years. Study duration also varied
from months to years. Of 12 studies, nine 2% 2429 31, 32 re.
ported the DLco, and nine 2 2429 31 32 reported FVC,
four 21 24 25 28 reported FEV1 data, and all studies report-
ed adverse events.

Diffusing capacity of the lungs for carbon monoxide at
six and twelve months

The effects of nintedanib and pirfenidone for DLco
were documented in one RCT 28, three retrospective obser-
vational studies 2" 2 27, one retrospective cohort study 24,
and one prospective cohort study ?°. At 6 and 12 months,
pooled data from all investigations were assessed. A total
of 645 subjects reported nintedanib and pirfenidone ef-
fects. According to the pooled analysis of six studies,
nintedanib non-significantly (p = 0.56) improved the DLco
at 12 and 6 months (p = 0.10). A significant (12 = 80%)
heterogeneity was observed in the 12-and 6-month DLco
analysis. The details of the forest plot analysis are de-

scribed in Figure 2 21 24-26. 28,29 and Table 2. Forest plot of
the effect of nintedanib and pirfenidone on DLco in total
participants for a 6-month duration was z = 1.67, p = 0.10,
and for 12 months, duration was z = 0.59, p = 0.56.

Forced vital capacity at six and twelve months

The 12-month FVC with pirfenidone and nintedanib
treatment was reported in six trials involving 567 patients 2-
24-26, 28, 29 A meta-analysis of these six investigations ob-
served there was no significant difference between 12
months of FVC with pirfenidone and nintedanib treatment (p
= 0.40). In a similar vein, four 2\ 226 of the six trials, com-
prising 474 people, reported 6-month FVC following
pirfenidone and nintedanib therapy; those receiving
nintedanib and pirfenidone therapy demonstrated similar
FVC improvement, and no significant (p = 0.10) difference
was observed. A substantial (1> = 94%) heterogeneity was
observed in the 12-month FVC analysis. The details of the
forest plot analysis are described in Figure 3 2. 24-26.28,29 gnq
Table 2. Forest plot of the effect of nintedanib and
pirfenidone on FVC in total participants for a 6-month dura-
tion shows z = 1.63, p = 0.10, and for a 12-month duration,
z=0.84, p=0.40.
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Pirfenidone

Nintedanib

Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Bargagli 2019 807 133 35 476 153 16 245% 0.22[-0.37,0.81) — T

Cerri 2019 51.03 15.03 78 4575 1089 28 456% 0.37 [-0.06, 0.81) T——

Feng 2020 515 27 30 49 298 24 299% 0.08 [-0.45, 0.62] —

Total (95% CI) 143 68 100.0% 0.25 [-0.04, 0.54] -

Heterogeneity; Tau®= 0.00; ChF= 067, df= 2 (P=0.72); F= 0% }2 51 3 1= 5
Testfor overall effect: Z=1.67 (P = 0.10) Favours [Pirfenidone] Favours [Nintedanib)

Pirfenidone Nintedanib Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean _SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Bargagli 2019 467 98 25 47 15 30 16.3% -0.02 [-0.55, 0.51] —
Carneli 2020 502 152 139 386 147 124 209% 0.770.52,1.02) ——
Cerri 2019 50 13 78 45 19 28 18.0% 0.34 [-0.10,0.77) —
Feng 2020 483 157 9 553 195 15 115% -0.37 [1.21, 0.46] —_—
Kerget 2023 467 12 115 467 132 61 201% 0.00[0.31,0.31] —_—
Khan 2023 533 101 15 578 111 15 131% -0.42 [1.15, 0.30] —_—r
Total (95% CI) 381 273 100.0% 0.12 [-0.28, 0.52]

Heterogeneity: Tau®= 0.19; Chi*= 2483, df= 5 (P = 0.0002), F= 80%
Test for overall effect: Z=0.59 (P = 0.56)

-1
Favours [Pirfenidong]

0 1 2
Favours [Nintedanib]

Fig. 2 — Forest plot comparing pirfenidone and nintedanib for DLco: (A) at 6 months; (B) at 12 months.
DLco - diffusion capacity of the lungs for carbon monoxide; SD — standard deviation; Std — standard; CI — confidence interval.

Table 2
Clinical outcomes of the nintedanib group compared to the pirfenidone group
Variables (niﬁggrs) SMD [95% Cl] V&E:\ljl%firél;g’t 12 (%) p-value for Q test
6-month DLco 3 0.25[-0.04, 0.54] 0.10 0 0.72
12-month DLco 6 0.12 [-0.28, 0.52] 0.56 80 0.0002
6-month FVC 4 0.16 [-0.03, 0.34] 0.10 0 0.55
12-month FVC 6 0.33[-0.43, 1.09] 0.40 94 0.00001

SMD - standard mean difference (MD); CI - confidence interval; DLco — diffusing capacity of the lungs for
carbon monoxide; FVC - forced vital capacity.

Pirfenidone Nintedanib Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bargagli 2019 83 173 35 783 18 16 9.9% 0.26 [-0.33, 0.86] -
Cameli 2020 781 223 139 731 199 124 592% 0.24 [-0.01, 0.48] ——
Cerri 2019 7711 201 78 79.25 101 28 187% -0.12 [-0.55, 0.31] I
Feng 2020 699 254 30 675 231 24 121% 0.10 [-0.44, 0.63] B L —
Total (95% Cl) 282 192 100.0% 0.16 [-0.03, 0.34] 3>
Heterogeneity: Tau®= 0.00; Chi*= 212, df=3 (P=0.55); F=0% -2 ~1 ) 1- i’

Testfor overall effect Z=1.63 (P=0.10)

Favours [Pirfenidone] Favours [Nintzdanib)

Fig.

Pirfenidone Nintedanib Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand 95% CI IV, Random, 95% CI
Bargagli 2019 81.2 20.7 25 78.3 18 16 16.1% 0.14 [[0.48,0.77] —_—
Cameli 2020 258192 18079 139 22919 15443 124 17.7% 1.71[1.43, 2.00] ol
Cem 2019 76.798 19.5 78 74.64 21.5 28 171% 0.11 [0.33, 0.54) L
Cemi 2019 0 0 0 0 0 0 Mot estimable
Feng 2020 67.5 0.8 27 B65.5 21.2 19 16.4% 0.09 [-0.49, 0.68] —
Kerget 2023 74.4 196 15 826 208 15 156% -0.391.12,0.33) e
Khan 2023 62.9 16.8 45 60.4 123 36 17.1% 0.17 [-0.27,0.60) = B Pa
Total (95% CI) 329 238 100.0% 0.33[-0.43, 1.09] -’-
Heterogeneity: Tau®= 0.83; Chi*= 77.58, df= 5 (P < 0.00001); F= 94% '2 ':1 5 1 é

Test for overall effect Z= 0.84 (P = 0.40)

Favours [Pifenidone] Favours [Mintedanib]

3 — Forest plot comparing pirfenidone and nintedanib for forced vital capacity: (A) at 6 months; (B) at 12 months.
SD - standard deviation; Std — standard; CI — confidence interval.

All-cause mortality

A total of three studies * 2> 2° reported ACM outcomes.
The pooled analysis revealed no significant (p = 0.38) differ-

ence in mortality between nintedanib and pirfenidone treat-
ment after 12 months (Figure 4 2425 2.2% and Table 3). Forest

plot of the effect of nintedanib and pirfenidone shows for
ACM, z =0.88, p = 0.38, and for nausea, z = 0.05, p = 0.96.
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Safety and adverse events

Diarrhea 2% 2224252 nausea 2* 252829 and skin related
adverse events 2> % 2% were recorded in five, four, and three

studies, respectively, involving IPF patients. A pooled analy-
sis revealed that, in comparison to individuals treated with
pirfenidone, IPF patients treated with nintedanib experienced

considerably (p = 0.006) fewer diarrhea events. On the other
hand, skin rash events were considerably (p = 0.002) lower
in patients receiving pirfenidone. The OR values are present-
ed in Table 3. The forest plot of the detailed analysis is
shown in Figure 5 212224252829 Eorest plot of the effect of
nintedanib and pirfenidone on skin rash shows z = 3.14,

p = 0.002, and on diarrhea, z = 2.77, p = 0.006.

Pirfenidone  Nintedanib Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cameli 2020 29 139 30 124 457% 0.83[0.46, 1.48] —
Cemi 2019 32 78 8 28 31.4% 1.74 [0.68, 4.43) —_—T
Khan 2023 12 45 4 36 229% 2.91 [0.85, 9.97] =
Total (95% CI) 262 188 100.0% 1.39[0.67, 2.91] e
Total events 73 42
i = _ . i — — CR= 1 + t 1 + t
?ellte;ogenewl_‘ T:fu ;g;zg,gehip—_ztﬁigsé df=2(P=012),F=52% 0 02 05 ) : 0
estfor overall effect: Z=0.88 (P = 0.38) Favours [Pirfenidone] Favours [Nintedanib)
Pirfenidone  Nintedanib Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cameli 2020 10 139 5 124 32.0% 1.84 [0.61, 5.55] T
Cerri 2019 3 78 0 28 21.2% 2.64[0.13,52.77)
Kerget 2023 1 15 10 15 263% 0.04[0.00,0.35] —*————
Khan 2023 5 45 0 3 215%  9.91[0.53 18555 »
Total (95% CI) 217 203 100.0% 1.06 [0.12, 9.54] | e T ——
Total events 18 15
Heterogeneity: Tau®= 3.62; Chi*=11.97, df= 3 (P = 0.007); F= 75% IJ: 02 051 150 5=[l
Test for overall effect. Z= 0.05 (P = 0.96) Favours [Pirfenidone] Favours [Nintedanib)
Fig. 4 — Forest plot comparing pirfenidone and nintedanib for: (A) all-cause mortality; (B) nausea.
CI - confidence interval.
Table 3
All-cause mortality and safety outcomes of the nintedanib group compared to the pirfenidone group
. No. of p-value for test p-value for Q
Variables OR [95% CI 12 (%
study [ ] (MD =0) (%) test
All-cause mortality 3 1.39[0.67, 2.91] 0.38 52 0.12
Nausea 4 1.06 [0.12, 9.54] 0.96 75 0.007
Skin rash 3 7.22 [2.10, 24.80] 0.002 0 0.77
Diarrhea 5 0.08 [0.01, 0.48] 0.006 78 0.001
No. — number; OR - odds ratio; Cl — confidence interval; MD — mean difference.
Pirfenidone  Nintedanib Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Rand 95% CI M-H, Random, 95% CI
Cameli 2020 19 139 2 124 B9.7% 9.66 [2.20, 42.37) ——
Kerget 2023 1 15 0 15 142% 3.21[0.12,85.20] .
Khan 2023 2 45 0 36 16.2% 4.20[0.20, 90.20) -
Total (95% Cl) 199 175 100.0% 7.22[2.10, 24.80] e
Total events 22 2
Heterogeneity: Tau?= 0.00; Chi#= 0.51, df= 2 (P=0.77); F= 0% I t f |
iy ~ 0.001 041 10 1000
Test for overall effect Z=3.14 (P =0.002) Favours [Pirfenidone] Favours [Nintedanib]
Pirfenidone  Nintedanib Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Rand 95% CI
Bargagli 2019 15 52 12 30 27.0% 0.61[0.24, 1.56) —
Burgos 2019 ] 43 1 21 18.2% 0.01([0.00,019 ————
Cameli 2020 3 138 44 124 257% 0.04[0.01,0.13) —
Cerri 2019 0 78 328 157% 0.05 [0.00, 0.93)
Khan 2023 0 45 2 36 154% 0.15[0.01, 3.26]
Total (95% CI) 357 239 100.0% 0.08 [0.01, 0.48] e
Total events 18 72
Heterogeneity: Tau®=2.71; Chi*=17.80, df= 4 (P=0.001); F=78% 0002 o 0 =0

Test for overall effect: Z= 2.77 (F = 0.006)

Favours [Pirfenidone] Favours [Nintedanib]

Fig. 5 — Forest plot comparing pirfenidone and nintedanib for: (A) skin rash; (B) diarrhea.

CI - confidence interval.
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Risk of bias

The quality of each observational study included in the
analysis was assessed using the NOS tool *°, and one ran-
domized prospective study was assessed using the MJS
scale. Two independent reviewers performed the quality as-
sessment, and disagreements on scores were resolved
through discussion. Most studies (n = 9) 2 23-27. 25, 30, 32 yere
rated as being of good or fair quality. Only two studies were
assessed as poor quality 22 3%, The quality of one study % was
assessed using the MJS scale and was rated as good. Detailed
quality assessments are presented in Figure 6 22" 2932 and
Supplementary Table 2.

Publication bias

Funnel plots and the ER test were applied to evaluate
publication bias for each pulmonary function. The ER test
indicated no significant publication bias for DLco at 12
months, DLco at 6 months, FVC at 6 months, nor for ACM,
nausea, diarrhea, and skin rash. However, significant publi-
cation bias was observed for FVC at 12 months (ER test p =
0.0045). This implies that the underrepresentation of smaller

Bargagli_2019 4

Burgos_2019 g

Belhassen_2021 4

Cameli_2020 4

Cerri_2019 3

Feng_2020 4

3

4

studies with neutral or negative results may inflate the
pooled effect size. The results of sensitivity analyses showed
that the overall treatment effect was generally robust, even
though this finding should be interpreted cautiously. To bet-
ter understand the actual impact on FVC at 12 months, future
research with bigger sample sizes and prospective registra-
tion is required. Detailed results are shown in Figure 7 and
Supplementary Table 3.

Subgroup analysis

Subgroup analyses based on study design were per-
formed for DLco at 12 months, FVC at 12 months, and nau-
sea to explore potential sources of heterogeneity. Other out-
comes included only observational studies and were there-
fore not subgrouped.

For 12-month DLco, analysis of observational studies
showed a small, non-significant improvement in the
nintedanib group compared with the pirfenidone group
(SMD = 0.14, 95% CI: -0.34 to 0.62; 12 = 79%). This repre-
sented a slight reduction in heterogeneity compared with the
overall analysis (SMD = 0.12, 95% CI: -0.28 to 0.52; 12 =
80%) (Figure 8A 21 24-26.29)

1 3

GOOD

1

POCR

FAIR

GOOD

FAIR

GOOD

GOOD

FAIR

FAIR

1 POOR

1 GOOD

Fig. 6 — Risk of bias graph of included trials: risk of bias summary review authors’ judgments about each risk of bias
item presented as percentages across all included studies. Risk of bias table to assess the quality of the included studies:
low risk of bias (green colored), unclear risk of bias (yellow colored), and high risk of bias (red colored).
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Fig. 7 — Funnel plots assessing publication bias for each endpoint: (A):NDwIi(\;o at 6 months; (B) DLco at 12 months;
(C) FVC at 6 months; (D) FVC at 12 months; (E) all-cause mortality; (F) nausea; (G) skin rash; (H) diarrhea.
DLco - diffusing capacity of the lungs for carbon monoxide; FVVC — forced vital capacity.
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Pirfenidone Nintedanib Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Observational studies
Bargagli 2019 46,7 98 25 47 15 30 16.3% -0.02 [-0.55, 0.51) .
Cameli 2020 50.2 152 139 386 147 124 209% 0.77[0.52,1.02) —_—
Cerri 2019 50 13 78 45 19 28 18.0% 0.34[-0.10,0.77) N
Feng 2020 483 157 9 553 185 15 11.5% -0.37 [[1.21, 0.48)
Khan 2023 53.3 101 15 579 111 15 131% -0.42[-1.15,0.30] =
Subtotal (95% ClI) 266 212 79.9% 0.14 [-0.34, 0.62] —mg———

Heterogeneity: Tau®= 0.22; Chi*=18.95, df= 4 (P = 0.0008), F=79%
Test for overall effect: Z= 0.56 (P = 0.57)

1.1.2 RCT studies

Kerget 2023 46.7 12 115 467 13.2 61 201% 0.00[-0.31,0.31] —
Subtotal (95% CI) 115 61 20.1% 0.00 [-0.31,0.31] e
Heterogeneity: Not applicable
Test for overall effect: Z= 0.00 (P = 1.00)
Total (95% CI) 381 273 100.0% 0.12 [-0.28, 0.52] ?‘
Heterogeneity: Tau?= 0.19; Chi*= 24.93, df= 5 (P = 0.0002): F= 80% 1_2 il 3 1= 25
Testfor overall effect Z=0.59 (P = 0.56) Favours [Pirfenidone] Favours [Nintedanib)
Test for subaroup differences: Chi*= 023, df=1 (P=063), F=0%
Pirfenidone Nintedanib Std. Mean Difference Std, Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Observational Studies
Bargagli 2019 81.2 207 25 78.3 18 16 16.1% 014[-0.48,077) -
Cameli 2020 258192 18079 139 22919 15443 124 17.7% 1.71[1.43,2.00) -
Cerri 2019 76.798 195 78 7464 215 28 17.1% 0.11[-0.33,0.54) —_p—
Feng 2020 675 208 27 65.5 1.2 19 16.4% 0.09 [-0.49, 0.68) D e
Khan 2023 629 16.8 45 60.4 12.3 3/ 171% 017 [-0.27,0.60) -
Subtotal (95% CI) 314 223 B44% 0.46 [-0.36, 1.28] e

Heterogeneity: Tau®= 0.81; Chi®= 67.39, df= 4 (P < 0.00001); F= 94%
Testfor averall effect Z=1.11 (P=0.27)

1.3.2 RCT studies

Kerget 2023 744 196 15 826 208 15 156% -0.39[1.12,033) e
Subtotal (95% CI) 15 15  15.6% 0.39[-1.12, 0.33] —~—
Heterogeneity: Not applicable
Test for overall effect Z=1.07 (P =0.28)
Total (95% CI) 329 238 100.0% 0.33 [-0.43, 1.09) -P-
Heterogeneity: Tau®=0.83; Chi*= 77.58, df= 5 (P = 0.00001); F= 94% _:2 _:1 ) 1 2
Testfor overall effect 7= 0.84 (P = 0.40) Favours [Pirfenidone] Favours [Nintedanib]
Testfor subgroup differences: Chi*= 236, df=1{(P=0.12), F= 57.6%
Pirfenidone Nintedanib Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.6.1 Observational Studies
Cameli 2020 10 139 5 124 32.0% 1.84 [0.61, 5.55] "
Cerri 2019 3 78 0 28 21.2% 2.64 [0.13, 52.77] =
Khan 2023 5 45 0 36 21.5% 9.91 [0.53, 185.55] - >
Subtotal (95% CI) 262 188 T74.7% 2.31[0.87, 6.12) —a i
Total events 18 5
Heterogeneity: Tau? = 0.00; Chi*=1.17,df =2 (P = 0.56); I = 0%
Test for overall effect: Z = 1.68 (P = 0.09)
1.6.2 RCT Studies
Kerget 2023 1 15 10 15 25.3% 0.04[0.00,0.35] ¢ ®#————
Subtotal (95% ClI) 15 15 25.3% 0.04 [0.00, 0.35] —
Total events 1 10
Heterogeneity: Not applicable
Test for overall effect: Z = 2.85 (P = 0.004)

Total (95% CI) 277 203 100.0% 1.06 [0.12, 9.54]
Total events 19 15

e Z = . 2= = = 2= + } T T
Heterogeneity: Tau? = 3.62; Chi* = 11.97, df = 3 (P = 0.007); I = 75% 0.02 01 1 1 50

Test for overall effect: Z = 0.05 (P = 0.96) Favours [Pirfenidone] Favours [Nintedanib]
Test for subaroup differences: Chi? = 10.74, df = 1 (P = 0.001), I? = 90.7%

Fig. 8 — Forest plot of subgroup analysis comparing pirfenidone and nintedanib for:
(A) DLco at 12 months; (B) FVC at 12 months; (C) nausea.
SD - standard deviation; Std — standard; CI — confidence interval; RCT — randomized controlled trials.
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For 12-month FVC, the observational studies subgroup
showed no change in heterogeneity compared with the over-
all analysis (SMD = 0.46, 95% CI: -0.36 to 1.28; 12 = 94%).
The overall effect size was SMD = 0.33 (95% CI: -0.43 to
1.09; 12 = 94%) (Figure 8B 2 24-26.29),

For nausea, subgroup analysis revealed differences in
heterogeneity between study designs. In observational stud-
ies, the pooled effect was OR = 2.31 (95% CI: 0.87 to 6.12;
12 = 0%), whereas in RCTs, the pooled effect was OR = 1.06
(95% CI: 0.12 to 9.54; 12 = 90.7%) (Figure 8C 242529,

The forest plot analysis of nintedanib and pirfenidone showed
the following effects: DLco at 12 months, z = 0.59, p = 0.56; F\VC at
12 months, z=0.84, p = 0.40; nausea, z = 0.05, p = 0.96.

Sensitivity analysis

Sensitivity analysis by sequential exclusion of
each study revealed that heterogeneity was primarily

driven by Bargagli et al. ?* and Cameli et al. ?* for the
individual outcome. For DLco at 12 months and FVC
at 12 months, heterogeneity becomes 8% and 0%, re-
spectively, after removing Cameli et al 4. Similarly,
for the diarrhea outcome, removing the Bargagli et
al. 2! study reduced the heterogeneity to 0%. Excluding
these studies reduced heterogeneity to almost 0%,
while the pooled effect estimates for DLco at 12
months and FVC at 12 months remained consistent in
direction and magnitude. However, the overall effect
size of diarrhea 2 22 24 25 29 gytcome found to be sig-
nificantly (p < 0.00001) improved with pirfenidone
treatment (OR = 0.04, 95% CI (0.01, 0.10) (Figure
9 21, 22, 24-26, 28, 29)'

The forest plot analysis of nintedanib and pirfenidone
showed the following effects: DLco at 12 months, z = 0.10,
p= 0.92; FVC at 12 months, z = 0.69, p = 0.49; diarrhea,
Z=6.55, p < 0.00001.

Pirfenidone Nintedanib Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bargagli 2019 46.7 9.8 25 47 15 30 16.7% -0.02 [-0.55, 0.51] —

Cameli 2020 502 152 135 386 147 124 0.0% 0.77 [0.52,1.02)

Cerri 2019 50 13 78 45 19 28 241% 0.34 [[0.10,0.77) T—

Feng 2020 483 157 9 553 195 15 7.1% -0.37 [1.21, 0.48)

Kerget 2023 46.7 12 115 467 132 B1 429% 0.00 [-0.31, 0.31) ——

Khan 2023 53.3 101 15 579 111 15 9.3% -0.42[1.15, 0.30]

Total (95% CI) 242 149 100.0% 0.01[-0.21,0.24] *

Heterogeneity: Tau*= 0.01; Chi*= 4.34, df= 4 (P = 0.36); F= 8% #1 DI 5 3 DIS 1:
Testfor overall effect: Z=0.10(F = 0.92) Favours [Pirfenidone] Favours (Nintedanib]

Pirfenidone Nintedanib Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bargagli 2019 81.2 20.7 25 78.3 18 16 12.6% 2.90-9.08, 14.88]

Cameli 2020 2,581.92 18079 139 22919 15443 124 0.0% 290.02 [248.50, 330.54]

Ceri 2018 76.798 185 78 74064 215 28 22.0% 216 [-6.81,11.22] I e

Feny 2020 675 208 27 655 212 13 11.9% 2.00 [-10.35,14.35) —_—t

Kerget 2023 74.4 19.6 16 826 208 15 8.6% -8.20 [F22.66, 6.26] —

Khan 2023 62.9 16.8 45 60.4 123 36 44.9% 250 [-3.84,8.84] —r

Total (95% CI) 190 114 100.0% 1.49[-2.76, 5.74] ?

Heterogeneity, Tau®= 0.00; Chi*=1.90, df=4 (P = 0.75); F= 0% -2=EI -‘J‘IIJ 3 150 2‘0
Testfor overall effect: 2= 0.69 (P = 0.49) Favours [Piffenidone] Favours [Nintedanib]

Pirfenidone Nintedanib 0Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bargagli 2019 15 52 12 30 0.0% 0.61 [0.24, 1.56]

Burgos 2019 0 43 1 21 221% 0.01[0.00,019) +——&———

Cameli 2020 3 139 44 124 B64%  0.04[0.01,0.13) ——

Cerri 2019 0 78 3 28 7.4% 0.05 [0.00, 0.93]

Khan 2023 0 45 2 36 4.0% 0.15[0.01, 3.26]

Total (95% ClI) 305 209 100.0%  0.04[0.01,0.10] -

Total events 3 60

Heterogeneity: Chi*=1.55, df= 3 (P = 0.67), F=0% 0002 07 10 500

Test for overall effect: Z= 6.55 (P < 0.00001)

Favours [Pirfenidone] Favours [Nintedanib]

Fig. 9 — Forest plot of subgroup analysis comparing pirfenidone and nintedanib for:
(A) DLco at 12 months; (B) FVC at 12 months; (C) diarrhea.
FVC - forced vital capacity. For other abbreviations, see Figures 2 and 3.

Discussion

This systematic review and meta-analysis showed an
overall reduction in DLco and FVC attributable to nintedanib
and pirfenidone.

Although the overall safety profiles of the two antifibrotic
agents were similar, they exhibited differences in specific
adverse events. Nintedanib was associated with significantly
fewer instances of diarrhea, whereas pirfenidone showed
significantly fewer cases of skin rash (both p < 0.00001).
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The DLco measures how effectively oxygen moves
from the lungs into the bloodstream. In IPF, the lungs
become scarred and stiff over time, leading to breathing
difficulties and reduced lung function * 34 DLco testing is
often performed as part of the diagnostic workup for IPF and
other respiratory conditions. Due to fibrotic changes in the
lungs, DLco is frequently reduced in IPF, impairing gas
exchange. The extent of lung tissue scarring and IPF
progression can be evaluated through the severity of
reduction in DLco 3 %, However, it is also important to note
that the reduction of DLco in IPF is not always specific to a
similar condition; it can be affected by other mechanisms as
well, such as pulmonary hypertension, emphysema, or heart
failure *" 38, Hence, DLco findings are typically interpreted
in terms of different clinical and diagnostic findings. Studies
that reported the association between DLco and IPF observed
that this was a useful tool in monitoring and diagnosing IPF.
Moreover, studies have found that DLco correlates with
progression and disease severity in IPF, and changes in DLco
over time can help predict outcomes and provide guidance
for treatment decisions 2+ % %%, In general, DLco does not
provide a diagnostic picture of IPF, but helps in the
evaluation and management of patients with IPF. As a result,
clinicians can assess the severity of the disease, monitor its
progression, and make informed treatment choices based on
this information # 42,

DLco improvement in patients with IPF may be
explained by several underlying mechanisms. Inhibition of
fibrosis: nintedanib and pirfenidone inhibit multiple
tyrosine kinases, including FGF receptors, VEGF
receptors and PDGF receptors. The receptors are involved
in signaling pathways that promote proliferation, fibrosis,
differentiation, and migration of fibroblasts, as well as
angiogenesis. By inhibiting these pathways, nintedanib
and pirfenidone may reduce lung fibrosis progression, lung
function prevention, and potentially DLco improvement 3.
Anti-inflammatory effects: nintedanib and pirfenidone
exhibit anti-inflammatory properties. Inflammation plays a
crucial role in IPF pathogenesis, contributing to fibroblast
activation, extracellular matrix deposition, and tissue
remodeling. Nintedanib and pirfenidone may ameliorate

lung damage and improve DLco by suppressing
inflammation 4 4. The reduction of excessive
extracellular matrix deposition: In IPF, excessive

extracellular matrix components, such as collagen,
accumulate in the lungs, leading to the formation of scar
tissue “> “. The inhibition of PDGF receptors by
nintedanib and pirfenidone can result in a decrease in the
proliferation and activation of fibroblasts, which are
responsible for producing collagen and other extracellular
matrix proteins. As a result of reducing the deposition of
scar tissue, nintedanib and pirfenidone may improve lung
function, including DLco #. Preservation of alveolar
structure: The alveoli are minute air sacs responsible for
gas exchange within the lungs. IPF distorts the alveolar
structure due to fibrotic changes, impairing gas exchange
and reducing DLco. Due to the antifibrotic properties of
both drugs, further deterioration of lung function may be

Luan Z, et al. Vojnosanit Pregl 2026; 83(2): 71-86.

prevented, as well as an improvement in DLco, as a result
of their antifibrotic effects 2.

As a whole, nintedanib and pirfenidone exhibit multi-
targeted mechanisms of action. This includes inhibition of
fibrosis, inflammation, and excessive extracellular matrix
deposition, which contribute to its ability to improve DLco in
patients with IPF. However, further research is required to
fully understand the mechanisms of action of this compound
and how it affects DLco in IPF #. As a result, in our
research, DLco measurement is crucial for assessing
antifibrotic agents for IPF. According to the pooled analysis,
nintedanib and pirfenidone both revealed the potential to
improve the DLco after 6 and 12 months of treatment.

FVC is an important measure of lung function and is
the maximum amount of air that a person can forcefully
exhale after taking a deep breath. FVC is often used as a
diagnostic and monitoring tool in the context of IPF. In IPF,
lung tissue becomes stiff, thickened, and scarred over time,
which impairs its ability to expand and contract efficiently.
This fibrotic process leads to a decrease in lung volume,
including vital capacity. Therefore, FVC tends to decrease as
IPF progresses, reflecting the decline in lung function.
Clinically, monitoring FVC is essential in managing IPF
because it is a marker for disease progression. A decline in
FVC over time indicates worsening lung function and
progression of the disease. Conversely, stabilization or
improvement in FVC may suggest a positive response to
treatment or a slower disease progression . Moreover, FVC
is often used with other pulmonary function tests, FEV1, and
imaging studies (such as high-resolution computed
tomography) to diagnose and monitor IPF, assess disease
severity, and evaluate treatment response “¢. In summary,
there is a strong association between FVC and IPF.
Monitoring FVC over disease time is essential for assessing
disease progression, determining treatment efficacy, and
guiding clinical management decisions for patients with IPF.

The mechanism of action of nintedanib and pirfenidone
involves targeting multiple tyrosine Kkinases, enzymes
involved in various cellular processes such as cell growth,
proliferation, and angiogenesis (formation of new blood
vessels) “. In IPF, abnormal activation of certain growth
factors and signaling pathways leads to excessive collagen
deposition and other proteins in the lung tissue, causing
fibrosis and impairing lung function, including reduced FVC.
Nintedanib and pirfenidone work by inhibiting the activity of
several key receptors and signaling pathways involved in
fibrosis, particularly those mediated by growth factors such
as FGF, PDGF, and VEGF “ 4" %0 By blocking these
signaling pathways, nintedanib and pirfenidone help
suppress fibroblast proliferation, reduce the production of
extracellular matrix proteins like collagen, and inhibit the
formation of new blood vessels within the fibrotic tissue.
These effects collectively contribute to slowing down
fibrosis progression and preserving lung function in patients
with IPF, including improved FVC .

It is important to note that while pirfenidone and
nintedanib can help reduce the decline in lung function and
improve FVC in some patients with IPF, they may not
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completely halt the progression of the disease, and individual
responses to treatment can vary. Additionally, the exact
mechanisms underlying their effects on FVC improvement
may involve complex interactions within lung tissue and other
systemic factors beyond their direct antifibrotic actions “.

One limitation of this meta-analysis is that it included
mostly non-RCTs, which limits the strength of causal
inference. Most of the included studies were observational,
introducing a risk bias. In addition, without any head-to-head
trials to better estimate relative effects between interventions,
no strong conclusions can be made on comparative
effectiveness based on the findings of this meta-analysis.
There was a high degree of heterogeneity among the studies,
presumably due to differences in characteristics of patients at
baseline, disease severity, concomitant therapies, and follow-
up time. Any confounding bias could affect our pooled
estimates of effect, resulting in either overestimation or
underestimation of the treatment effect. The residual
heterogeneity that we were unable to explain in the subgroup
and sensitivity analyses should also be considered in the
interpretability of this systematic review. Therefore, high-
quality RCTs, especially head-to-head trials, are required to
address the limitations of non-RCTs, strengthen causal
inference, and better inform evidence-based clinical
decision-making.

Bias may have existed because the search was limited
to English-language publications only. In addition, studies
were excluded from the meta-analysis if the publication

presented results of the mentioned outcomes in forms that
could not be converted into means and SDs, which may have
influenced the results.

Conclusion

In this evaluation, quantitative evidence suggests that
both nintedanib and pirfenidone are effective in slowing the
progression of idiopathic pulmonary fibrosis in terms of
improvement in diffusion capacity of the lungs for carbon
monoxide and forced vital capacity at 6 and 12 months of
treatment with similar safety profiles. Therefore, pirfenidone
and nintedanib can be considered for managing idiopathic
pulmonary fibrosis progression. Consequently, further
observational and randomized controlled studies are required
to evaluate the robust evidence regarding nintedanib and
pirfenidone effects on lung function.
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Supplementary Table 1

Database search strategy for nintedanib and pirfenidone in idiopathic pulmonary fibrosis

Search Strategy (last search date 31 August 2025)

Embase (Ovid):

1. idiopathic pulmonary fibrosis.tw. 7. lor2or3ordor5or6

2. cryptogenic fibrosing alveolitis.tw. 8.  pirfenidone.tw.

3. usual interstitial pneumonitis.tw. 9. nintedanib.tw.

4. usual interstitial pneumonia.tw. 10. 8or9

5. fibrosing alveolitis.tw. 11. 7and 10

6. IPF.tw. 12. limit 11 to (human)
PubMed:

((((((((idiopathic pulmonary fibrosisfMeSH Terms]) OR (idiopathic pulmonary fibrosis[Text Word])) OR (cryptogenic
fibrosing alveolitis[Text Word])) OR (usual interstitial pneumonitis[Text Word])) OR (usual interstitial pneumonia[ Text
Word])) OR (fibrosing alveolitis[Text Word])) OR (IPF[Text Word])) AND (((pirfenidone [MeSH Terms]) OR
(pirfenidone[Text Word])) OR ((nintedanib[MeSH Terms]) OR (nintedanib [Text Word])))) AND Filters: Humans.

Scopus:

((TITLE-ABS-KEY ("PIRFENIDONE") OR TITLE-ABS-KEY ("NINTEDANIB")) AND ((TITLE-ABS-KEY (" IDIO-
PATHIC PULMONARY FIBROSIS") OR TITLE-ABS-KEY ("CRYPTOGENIC FIBROSING ALVEOLITIS") OR TI-
TLE-ABS-KEY ("USUAL INTERSTITIAL PNEUMONITIS") OR TITLE-ABS-KEY ("USUAL INTERSTITIAL
PNEUMONIA") OR TITLE-ABS-KEY ("FIBROSING ALVEOLITIS") OR TITLE-ABS-KEY ("IPF")))

ClinicalTrials.gov
idiopathic pulmonary fibrosis AND nintedanib AND pirfenidone

Google Scholar
idiopathic pulmonary fibrosis AND nintedanib AND pirfenidone

Supplementary Table 2

Study quality assessment trough Modified Jadad scale

Kerget 2023
Jadad tool :

yes/no points
Was the study described as randomized? yes 1
Was the method of randomization appropriate? yes 1
Was the study described as blinding? no 0
Was the blinding method appropriate? no 0
Was there a description of withdrawal and dropouts? no 0
Was there a clear description of the inclusion/exclusion criteria? yes 1
Was the method used to assess the adverse effect described? yes 1
Was the method of statistical analysis described? yes 1
Total score 5
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Supplementary Table 3

Findings of Egger’s regression test

Outcomes Z-value b (95% CI) p-value Interpretation
DLco at 6 months -0.6020  0.9419 (-1.3329, 3.2166) 0.5472 Z < 1.96 indicates p > 0.05

No presence of publication bias
DLco at 12 months -1.6993  0.9129 (-0.0686, 1.8945) 0.0893 Z < 1.96 indicates p > 0.05

No presence of publication bias
FVC at 6 months -1.3631  1.0755 (-0.0974, 2.2485) 0.1729 Z < 1.96 indicates p > 0.05

No presence of publication bias
FVC at 12 months -2.8408  2.3573(0.9397, 3.7748) 0.0045 Z < 1.96 indicates p > 0.05

Presence of publication bias
All-cause mortality 1.2481  0.5441(-0.2177, 1.3059) 0.2120 Z < 1.96 indicates p > 0.05

No presence of publication bias
Nausea 0.9630  0.0385 (-0.5407, 0.6177) 0.3355 Z < 1.96 indicates p > 0.05

No presence of publication bias
Skin rash -0.3155  14.6802 (-30.7697, 60.1301) 0.7524 Z < 1.96 indicates p > 0.05

No presence of publication bias
Diarrhea 0.9805  0.0099 (-0.0613, 0.0812) 0.3269 Z < 1.96 indicates p > 0.05

No presence of publication bias

CI - confidence interval; DLco — diffusing capacity of the lungs for carbon monoxide; FVC — forced vital capacity.
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Invasive pneumococcal and Haemophilus influenzae type b disease in
the Autonomous Province of Vojvodina, Serbia (2003-2024): trends,
vaccination impact, and serotype dynamics

Invazivna oboljenja izazvana pneumokokom i hemofilusom influence tipa b u
Autonomnoj Pokrajini VVojvodini, Srbija (2003-2024): trendovi, uticaj
vakcinacije i dinamika serotipova pneumokoka

Mioljub Risti¢, Vladimir Petrovi¢

Institute of Public Health, Novi Sad, Serbia; Faculty of Medicine, Department
of Epidemiology, Novi Sad, Serbia

Abstract

Background/Aim. Invasive pneumococcal disease (IPD) and
invasive Haemophilus influenzae type b (Hib) disease remain asso-
ciated with significant morbidity and mortality. The aim of the
study was to analyze long-term trends, age-specific and season-
al disease patterns, clinical outcomes, IPD serotype distribu-
tion, and the impact of immunization programs on these dis-
eases in the Autonomous Province (AP) of Vojvodina, Serbia,
from 2003 to 2024. Methods. A descriptive population-based
study was conducted using data from the regional communica-
ble disease surveillance system coordinated by the Institute of
Public Health of Vojvodina, Serbia. All reported cases of IPD
and invasive Hib disease were included in the analysis. Results.
The Hib immunization program introduced in 2006 led to a
sustained reduction in invasive Hib disease, with only sporadic
cases reported after 2009. IPD incidence fluctuated over the
study period and has increased in recent years despite high cov-
erage (= 90%) of the primary pneumococcal conjugate vaccine
(PCV) seties since 2019. PCV introduction matkedly reduced
the frequency of serotypes covered by PCV10. Serotype 3 and
non-vaccine serotypes persisted, particularly among adults and

Apstrakt
Uvod/Cilj. Invazivna pneumokokna bolest  (imwasive
prenmococcal - disease — IPD) 1 invazivna bolest izazvana

baktetijom Haemophilus influenzae tipa b (Hib) i dalje su
povezane sa znacajnim morbiditetom i mortalitetom. Cilj rada
bio je da se analiziraju dugorocni trendovi, obrasci specifi¢ni
za uzrast i sezonski obrasci bolesti, klinicki ishodi, distribucija
serotipova IPD i uticaj programa imunizacije na ta oboljenja u
Autonomnoj Pokrajini (AP) Vojvodini, Stbija, u periodu od
2003. do 2024. godine. Metode. Sprovedena je deskriptivna
epidemioloska studija koris¢enjem podataka iz regionalnog
sistema nadzora nad zaraznim bolestima, kojim koordinira

infants aged < 1 year. Adults aged = 40 years were predomi-
nantly affected by IPD, whereas invasive Hib disease mainly
occurred in children aged 14 years. None of the patients had
been previously vaccinated against IPD or invasive Hib disease.
Case-fatality rates were significantly higher for IPD (9.6%) than
for Hib disease (3.5%) (p = 0.0361). In the overall population,
PCV10 serotypes declined sharply after vaccine introduction
(from 55% to 22%y), while PCV13-non-PCV10 serotypes re-
mained stable (~40%), and non-vaccine serotypes increased
(from 11% to 28%), with the additional emergence of PCV20-
non-PCV15 serotypes. Conclusion. The Hib immunization
program achieved sustained disease control in the AP of Voj-
vodina, while IPD remains a public health concern due to per-
sistent serotype 3 and emerging non-vaccine serotypes. Con-
tinued surveillance and consideration of higher-valency pneu-
mococcal vaccine (minimum PCV13) or adult-targeted vaccina-
tion strategies are crucial to further reduce disease burden.

Key words:

epidemiology; haemophilus influenzae type b;
incidence; pneumonia, pneumococcal; serbia;
vaccination.

Institut za javno zdravlje Vojvodine. U analizu su ukljuceni
svi prijavljeni slucajevi IPD i Hib-izazvane invazivne bolesti.
Rezultati. Program imunizacije protiv infekcija izazvanih
Hib, uveden 2006. godine, doveo je do trajnog sniZenja
ucestalosti Hib-izazvane invazivne bolesti, sa sporadi¢nim
slucajevima oboljenja  prijavljenim posle 2009. godine.
Incidencija IPD wvarirala je tokom posmatranog perioda i
porasla je u poslednjim godinama, uprkos visokom obuhvatu
(= 90%) primarnom serijom pneumokokne konjugovane
vakeine (preunococcal conjugate vaccine — PCV) od 2019. godine.
Uvodenje PCV znacajno je smanjilo ucestalost serotipova
obuhvacenih PCV10. Serotip 3 i nevakcinalni serotipovi
opstali su, naroc¢ito medu odraslima i odojéadima starosti < 1

Correspondence to: Mioljub Risti¢, University of Novi Sad, Faculty of Medicine, Institute of Public Health of Vojvodina, Center for
Disease Control and Prevention, Futoska 121, 21 000 Novi Sad, Serbia. E-mail: mioljub.tistic@mf.uns.ac.rs
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godine. Odrasle osobe starosti = 40 godina pretezno su bile
pogodene IPD, dok se Hib-izazvana invazivna bolest javljala
uglavnom kod dece uzrasta 1-4 godine. Nijedan od obolelih
nije prethodno bio vakcinisan protiv IPD ili Hib-izazvane
invazivne bolesti. Stopa smrtnosti bila je znacajno visa kod
IPD  (9,6%) nego kod Hib-izazvane bolesti (3,5%)
(»=10,0361). U ukupnoj populaciji, ucestalost serotipova
PCV10 naglo je opala posle uvodenja vakcine (sa 55% na
22%), dok su serotipovi PCV13-ne-PCV10 ostali stabilni
(~40%), a prisustvo nevakcinalnih serotipova se povecalo (sa
11% na 28%), uz dodatnu pojavu serotipova PCV20-ne-
PCV15. Zaklju¢ak. Program imunizacije protiv Hib-

izazvanih oboljenja obezbedio je zadovoljavaju¢u kontrolu
bolesti u AP Vojvodini, dok, zbog perzistentnog serotipa 3 i
novih serotipova koji nisu obuhvaceni vakcinom, IPD i dalje
predstavlja znacajan javnozdravstveni problem. Kontinuirani
nadzor i razmatranje primene viSevalentnih pneumokoknih
vakcina (najmanje PCV13) ili strategije vakcinacije usmerene
na odrasle osobe su od kljuénog znacaja za dalje smanjenje
tereta bolesti.

Kljucne reci:
epidemiologija; hemofilus influence tip b; incidencija;
pneumonija, pneumokokna; stbija; vakcinacija.

Introduction

Invasive infections caused by Streptococcus (S.) pneu-
moniae and Haemophilus influenzae type b (Hib) remain ma-
jor global public health concerns, particularly among infants,
young children, and older adults 3.

In 2022, 17,700 confirmed cases of invasive pneumo-
coccal disease (IPD) were reported in the European Un-
ion/European Economic Area (EU/EEA) with a crude inci-
dence of 5.1 per 100,000 population (hereafter expressed per
100,000). The highest incidence was recorded among infants
< 1 year (13.4 per 100,000) and adults aged > 65 years (12.6
per 100,000) *. In the United States (US), the overall IPD in-
cidence is about 8.3 per 100,000, ranging from 10.8 in in-
fants to 27.4 in the oldest adults 5. Case fatality ratios (CFRSs)
remain high-around 13% in the EU/EEA and 10-12% in the
US, depending on clinical presentation * 5. In developing
countries, CFRs may reach 20% for sepsis and up to 50% for
meningitis .

Before Hib conjugate vaccines, invasive Hib disease
was a leading cause of bacterial meningitis in young chil-
dren, with incidence rates up to 50-60 per 100,000 in the US
and about 23 per 100,000 in Europe among children aged 0—
4 years ® 7. Following widespread vaccine implementation,
Hib incidence in high-coverage regions, including Europe,
has declined to about 1 per 100,000 or less among children
under 5 years. In 2022, the EU/EEA reported a CFR of 9.2%
for invasive Hib disease 8. Before vaccine introduction, Hib
meningitis in the US accounted for 50-65% of all cases, with
a CFR of 3-6% °.

Conjugate vaccines against pneumococcal and Hib dis-
eases have markedly reduced incidence and mortality
worldwide * 2 1912, However, vaccine impact varies by sero-
type distribution, coverage, age, seasonality, and disruptions
to routine immunization during public health crises 171314,

In Serbia, surveillance of IPD and Hib disease is man-
datory but largely passive, resulting in limited epidemiologi-
cal data *®. Routine immunization with pneumococcal conju-
gate vaccine (PCV) was introduced in 2018, with PCV10
administered according to a 3+1 schedule: the first dose at 2
months of age, the second at 4 months, the third at 6 months,
and a booster dose one year after the third dose. In 2022,
PCV13 replaced PCV10 using the same schedule, which
shifted to a 2+1 program in 2023. In 2024, PCV10 was rein-

troduced using the 2+1 schedule, mainly due to economic ra-
ther than evidence-based considerations -8, Mandatory Hib
immunization with three doses of the monovalent vaccine
during the first year of life (starting at two months) was in-
troduced in Serbia in 2006. Since 2015, both primary and
booster doses have been given as part of the combined pen-
tavalent (5-in-1) vaccine that protects against diphtheria, tet-
anus, pertussis, inactivated polio vaccine, and Hib (DTaP-
IPV-Hib) vaccine . Pneumococcal and Hib vaccination is
also mandatory for individuals at increased risk, particularly
those with underlying conditions 7.

These observations highlight the importance of continu-
ous, comprehensive surveillance to monitor vaccine impact, de-
tect potential serotype replacement, and guide immunization
policy. Furthermore, insights into age-specific and seasonal pat-
terns of invasive diseases are crucial for tailoring risk-targeted
interventions and optimizing resource allocation ™ 810 13, 14
which have not been well described in our territory.

The aim of this study was to analyze incidence trends,
clinical outcomes, vaccination coverage, age and seasonal
distribution, geographic clustering of IPD and Hib disease, as
well as pneumococcal serotype changes before and after
PCV introduction in the Autonomous Province (AP) of Voj-
vodina, Serbia. The findings aim to inform national vaccina-
tion strategies and address remaining challenges in control-
ling invasive bacterial diseases.

Methods

Study design and data sources

This descriptive study was conducted in the AP of Voj-
vodina, northern Serbia, which has a population of approxi-
mately 1.7 million inhabitants, accounting for about 25% of
the total population of Serbia 1°. Data were retrieved from the
regional communicable disease surveillance system, coordi-
nated by the Institute of Public Health of VVojvodina (IPHV),
Novi Sad, Serbia.

All cases (both clinically and laboratory confirmed) of
IPD and invasive Hib disease reported between 2003 and
2024 were included in the comprehensive analysis. Hospitals
across the AP of Vojvodina submitted notifications of these
invasive cases through the national mandatory communica-
ble disease reporting system, as previously described .

Risti¢ M, Petrovi¢ V. Vojnosanit Pregl 2026; 83(2): 87-101.
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Case classification followed national surveillance
standards and World Health Organization (WHO) guide-
lines 222, In addition, the case definition used for IPD was S.
pneumoniae identified by culture from any normally sterile
site (blood, cerebrospinal fluid — CSF, pleural fluid, joint flu-
id) in a symptomatic person, or S. pneumoniae identified in
CSF or pleural fluid by antigen detection, immunochroma-
tography, or polymerase chain reaction (PCR) . Similarly,
confirmed invasive Hib disease was defined as HiB identi-
fied by culture from any normally sterile site (e.g., blood,
CSF, pleural fluid, joint fluid) in a symptomatic person, or
detected in CSF or pleural fluid by antigen detection, immu-
nochromatography, or PCR %,

Statistical analysis

Demographic (gender, age, place of residence, district of
the AP of Vojvodina), temporal (month, year), and clinical
(case status, outcome) variables were analyzed. In order to as-
sess specific characteristics (incidence rate, seasonal pattern,
frequency of IPD and invasive Hib disease, and serotype dis-
tribution of IPD), patients were divided into six age groups: <
1, 1-4, 5-9, 10-19, 20-39, and > 40 years. Annual and age-
specific incidence rates per 100,000 were calculated using
case counts and population estimates for the whole population
and specific age groups in the AP of VVojvodina between 2003
and 2024 °. Vaccination coverage against diseases caused by
S. pneumoniae and Hib was assessed using the administrative
method 2, as previously described in detail 2%, Seasonal dis-
tribution was assessed by calendar month. Comparisons be-
tween the two clinical entities (IPD and invasive Hib disease)
regarding gender, age, area of residence, district of the AP of

1.80
Introduced nationwide

immunization against
160 invasive disease
caused by Hib

1.40
1.20
1.00 \\
0.80

0.60

Inc. per 100,000 inhabitants

0.40

0.20

"4

0.00 —

Vojvodina, case status, and outcome were performed using
Pearson’s Chi-square test or Fisher’s exact test, as appropri-
ate. The value of p < 0.05 was considered statistically signifi-
cant. All statistical analyses were conducted using SPSS
software, version 21 (IBM Corp., Armonk, NY, USA).

Based on officially reported IPD cases (from communi-
cable disease notifications, excluding laboratory notifica-
tions) between 2009 and 2024, the serotype distribution was
analyzed for the pre-vaccination and vaccination periods,
vaccine and non-vaccine serotypes, and age groups.

All annual data, including official communicable dis-
ease notifications, were reported to the Center for Disease
Control and Prevention at the IPHV as part of the routine
communicable disease surveillance system in the province.
As described previously 2% 242, these surveillance activities
involved continuous collaboration between the IPHV and the
district Institutes of Public Health located in the administra-
tive centers of the seven districts of the AP of Vojvodina.

Ethical considerations

Similar to previously used methodology 2% 24-2%, the data
used in this retrospective study were derived from routine
surveillance conducted between 2003 and 2024 at the Center
for Disease Control and Prevention, IPHV, Novi Sad. There-
fore, approval from an Ethics Committee was not required
under Serbian regulations.

Results

Annual incidence rates of IPD and invasive Hib disease
from 2003 to 2024 are shown in Figure 1.

Introduced nationwide
immunization against
pneumococcal disease

R A7aN

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Years

-Invasive preumodcoccal disease

== rivasive disease caused by Hib

Fig. 1 — Annual incidence rates of invasive pneumococcal disease and invasive Haemophilus influenzae type b (Hib)
disease in relation to the introduction of nationwide immunization programs in the Autonomous Province of
Vojvodina, Serbia (2003-2024).
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Fig. 2 — Annual number of invasive pneumococcal disease cases and deaths, and vaccination coverage with primary
series and booster doses in the Autonomous Province of Vojvodina, Serbia (2003-2024).

PCV - pneumococcal conjugate vaccine; No. — number.

Note: numbers after PCV (meaning ‘valent’) refer to the number of specific strains (serotypes) of pneumococcal bacteria that

the vaccine targets.

IPD incidence fluctuated, ranging from 0.15 per
100,000 in 2003 and 2007 to a peak of 1.73 in 2024. Na-
tionwide mandatory pneumococcal vaccination for infants
began in 2018.

Invasive Hib disease showed a different trend, peaking
in 2007 (1.43 per 100,000) and rapidly declining after the in-
troduction of mandatory Hib vaccination in 2006. Between
2009 and 2018, incidence was negligible (< 0.05 per
100,000), with a brief resurgence in 2019 (0.47 per 100,000)
and moderate levels in 2021-2022, followed by very low
rates in 2023-2024.

IPD cases, fatal outcomes, and pneumococcal vaccina-
tion coverage in 2003-2024, including vaccine type, sched-
ule, and timeline, are shown in Figure 2.

Reported IPD cases fluctuated, with lows in 2003,
2007, and 2014 (n = 3) and a peak in 2024 (n = 30).

Fatal outcomes ranged from 1 to 4 per year, with the
highest number in 2006 (n = 4); most years had 1-2 deaths,
and there were 3 deaths in 2024.

Mandatory infant pneumococcal vaccination was initi-
ated in 2018, with coverage for the three-dose primary series
increasing from 49.3% in 2018 to > 90% from 2019 on-
wards. Booster coverage ranged from 79.8% to 86.9% be-
tween 2020 and 2023, and coverage for the two-dose primary
series introduced in 2023 reached 92.6% in 2024.

Invasive Hib cases, fatal outcomes, and Hib vaccination
coverage, including vaccine type, schedule, and timeline,
from 2003 to 2024, are shown in Figure 3.

Reported cases peaked in 2005 (n = 21), 2006 (n = 19),
and 2007 (n = 29). Fatal outcomes were rare, with only four
recorded (2004, 2006, 2010, 2021).

Coverage with the three-dose primary Hib series rose
steadily after introduction, exceeding 95% from 2008 to
2019, slightly declining to 94% in 2020 and < 93% between
2021 and 2024. Revaccination began in 2015, with coverage
ranging from 81.5% (2022) to 93.2% (2019), generally lower
than the primary series.

Between 2003 and 2024, the age-specific incidence of
IPD and invasive Hib disease in the AP of Vojvodina
showed distinct patterns.

IPD incidence was highest in infants (< 1 year), with a
peak especially in 2024 (12.69 per 100,000). In adults aged >
40 years, incidence was low until the mid-2010s but increased
post-PCV introduction, reaching 2.63 per 100,000 in 2024.

For invasive Hib disease, incidence was very high
among children aged < 5 years before Hib vaccination, peak-
ing between 2005 and 2007 (22.95 per 100,000 in infants;
27.95 per 100,000 in those aged 1-4 years). After 2006, in-
cidence dropped sharply, with no cases reported in most
years from 2009 onwards. Following the introduction of vac-
cination in 2018, only two peaks occurred—in 2019 (11.56
per 100,000) and 2023 (6.35 per 100,000)-both in unvac-
cinated infants aged < 1 year (Figure 4).

Between 2003 and 2024, IPD and invasive Hib disease
in the AP of Vojvodina exhibited clear seasonal patterns.
IPD peaked in December (n = 34) and October (n = 30),
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accounting for 25.7% of cases. Invasive Hib disease showed
pronounced winter predominance, with December (n = 17),
October (n = 15), January (n = 14), and February (n = 15)
comprising 53% of cases (Figure 5).

Between 2003 and 2024, IPD in the AP of Vojvodina
occurred in all age groups, with the highest counts in adults
aged > 40 years, especially in winter. Peaks were in Decem-
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ber (n = 27) and January (n = 21), accounting for 28.7% of
cases in this group, while children aged < 5 years had few
cases year-round. Invasive Hib disease primarily affected
young children, particularly those aged 1-4 years, who ac-
counted for most cases nearly every month. Between January
and March, 24 cases (43.6% of cases in this age group) were
recorded, showing strong winter predominance (Figure 6).
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Fig. 5 — Seasonal distribution of invasive pneumococcal disease and invasive disease caused by Haemophilus influenzae
type b (Hib) cases in the Autonomous Province of Vojvodina, Serbia (2003-2024).
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None of the patients had received prior vaccination
against IPD or invasive Hib disease. No significant gender
differences were observed (IPD 62.65% vs. Hib 55.65% of
males; p = 0.2484). However, age distribution differed
markedly (p < 0.0001): IPD mainly affected adults aged >
40 years (67.07%), whereas Hib disease predominated in
children aged 1-4 years (47.83%). Both diseases were more
common in urban residents (IPD 69.48% vs. Hib 74.78%),
but this was not statistically significant (p = 0.3605). Pro-
nounced geographic clustering was noted (p < 0.0001),
with over half of IPD cases, i.e., 53.82%, and 85.22% of
Hib cases reported from the South Backa district. Most cas-
es were laboratory-confirmed, with a higher proportion for
IPD than Hib (94.38% vs. 86.09%; p = 0.0135). Clinical
outcomes also differed (p = 0.0361): CFR was 9.64% for
IPD (24/249) vs. 3.48% for Hib (4/115) (Table 1).

We analyzed 44 serotypes (18% of all laboratory-
confirmed IPD cases) reported between 2009 and 2024, in-
cluding 26 serotypes pre-vaccination and 18 during the
vaccination period.

In the AP of Vojvodina, PCV10 serotype cases de-
clined markedly after vaccine introduction. Serotypes 14

Table 1

and 19F were the most common PCV10 serotypes in the
pre-vaccination period (five and four cases, respectively),
while single cases of 4, 6B, 18C, and 23F serotypes were
also observed. After vaccination, no cases of 4, 9V, 19F, or
23F were detected. Among additional PCV10 serotypes, 7F
persisted with one case in each period; serotypes 1 and 5
were absent. For PCV13 serotypes, serotype 3 remained the
most frequent (five cases in the pre-vaccine, and six in the
post-vaccine period), 6A disappeared after vaccination, and
19A appeared once during the vaccination period.

Extended PCV15 coverage included one 22F case in
the pre-vaccination period; 33F was not detected. PCV20-
related serotypes were rare, with single cases of serotype 8
in the pre-vaccine period and 11A and 15B during vac-
cination. No cases were caused by pneumococcal polysac-
charide vaccine (PPV)23-exclusive serotypes (2, 9N, 17F,
20). Non-vaccine serotypes represented a small but notable
fraction: 23A (two cases in the pre-vaccine period and one
in the post-vaccine period), 15A (one case in the pre-
vaccine period), and several others detected only during
the vaccination period (15C, 28A, 6C, 7C; one case each)
(Figure7).

Demographic and clinical characteristics of patients with
invasive pneumococcal disease and invasive Haemophilus influenzae type b (Hib)
disease in the Autonomous Province (AP) of Vojvodina, Serbia (2003-2024).

Invasive pneumococcal Invasive Hib
Variable disease disease p-value
(n =249) (n =115)
Gender
male 156 (62.65) 64 (55.65)
female 93 (37.35) 51 (44.35) 0.2484
Age group (years)
<1 9 (3.61) 13 (11.30)
1-4 21 (8.43) 55 (47.83)
5-9 12 (4.82) 16 (13.91)
10-19 11 (4.42) 5 (4.35) <0.0001
20-39 29 (11.65) 5 (4.35)
>40 167 (67.07) 21 (18.26)
Area of residence
urban 173 (69.48) 86 (74.78) 0.3605
rural 76 (30.52) 29 (25.22)
District of AP of Vojvodina
North Backa 20 (8.03) 4 (3.48)
West Backa 17 (6.83) 2 (1.74)
South Backa 134 (53.82) 98 (85.22)
North Banat 13 (5.22) 6 (5.22) <0.0001
Central Banat 18 (7.23) 2(1.74)
South Banat 28 (11.24) 1(0.87)
Srem 19 (7.63) 2 (1.74)
Case status
laboratory-confirmed 235 (94.38) 99 (86.09) 0.0135
clinically-confirmed 14 (5.62) 16 (13.91) '
Outcome
survived 225 (90.36) 111 (96.52) 0.0361
fatal cases 24 (9.64) 4 (3.48) '

All values are given as numbers (percentages).
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bacteria that the vaccines target.

In the overall population, prior to vaccine introduction,
PCV10 serotypes accounted for about 55% of cases, PCV13-
non-PCV10 serotypes for approximately 25%, and non-
vaccine serotypes for 11% of cases, with only a minor pro-
portion (around 4%) attributable to PCV20-non-PCV15 and
PCV15-non-PCV13 serotypes. During the vaccination peri-
od, the proportion of PCV10 serotypes decreased to 22%,
while PCV13-non-PCV10 serotypes remained stable at
around 40%. Non-vaccine serotypes increased to 28%, with
PCV20-non-PCV15 serotypes contributing 11%.

Among children aged < 5 years, PCV10 serotypes dom-
inated in the pre-vaccination period, accounting for approxi-
mately 80% of IPD cases, with the remaining 20% caused by
non-vaccine serotypes. In the vaccination period, only one
6B serotype from PCV10 was detected in this age group,
while PCV13-non-PCV10, PCV20-non-PCV15, and non-
vaccine serotypes each accounted for about 20% of cases.

In adults aged > 40 years, PCV10 serotypes accounted
for 47% of IPD cases in the pre-vaccination period, with
PCV13-non-PCV10 serotypes representing about 35% and
non-vaccine serotypes 6%. During the vaccination period,
the share of PCV10 serotypes declined to below 20%, while
PCV13-non-PCV10 serotypes increased to about 45%, and
non-vaccine serotypes rose to 27%. The proportion of
PCV15-non-PCV13 and PCV20-non-PCV15 serotypes re-
mained small in both periods (Figure 8).

During the pre-vaccination period (2009-2017), IPD in
children aged < 5 years was most frequently associated with

PCV10 serotypes, including serotype 6B (one case in a child
aged < 1 year) and serotype 14 (two cases in children aged
1-4 years). Serotype 19F was identified in four cases across
age groups (1-4 years, 20-39 years, and > 40 years). Sero-
type 3 predominated among adults, with five cases recorded
(one in the 20-39-year age group and four in those aged > 40
years). Additional cases were attributed to non-vaccine sero-
types 15A and 23A, each detected only once or twice, among
children aged 1-4 years and adults (Figure 9a).

In the vaccination period (2018-2024), the age distribu-
tion shifted. Only sporadic cases of PCV10 serotypes per-
sisted: serotype 6B (one case in a child aged 1-4 years),
serotype 14 (one case in an adult aged > 40 years), and sero-
type 18C (one case in a patient aged 20-39 years). Serotype
3 continued to dominate, with six cases in adults (one in the
20-39-year group and five in those > 40 years). Sporadic
cases were also attributed to serotypes 7F, 19A, 11A, and
15B, while several non-vaccine serotypes (23A, 15C, 28A,
6C, and 7C) were recorded, predominantly among adults,
and sporadically in children aged 5-9 years. Overall, sero-
types 14 and 19F were the leading causes of IPD in adults in
the pre-vaccination period, whereas serotype 3 predominated
in the same age groups in both periods (Figure 9b).

For the six patients with fatal outcomes for whom
serotype characterization was available, the majority were
male (5/6), with ages ranging from 3 to 77 years. Four cas-
es originated from urban areas, and meningitis was the
leading clinical manifestation, identified in four of the fatal
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Table 2

Characteristics of patients with total outcomes due to invasive
pneumococcal disease in the Autonomous Province of VVojvodina, Serbia (2009-2024).

Year Age Avrea of

Month

Gender of death (years) residence Diagnosis of death Serotype

Male 2009 52 Utban  Pneumococcal .o o 3
meningitis

Female 2010 77 Rural streptococg:al June 3
pneumonia

Male 2017 69 Rural pneumococcal March 14
meningitis

Male 2020 38 Urban pneum_ocggcal November 3
meningitis

Male 2021 33 Urban streptococgal February 7C*
pneumonia

Male 2023 3 Urban pneumpcggcal January 6B
meningitis

* Non-vaccine serotype.

cases. Regarding seasonality, deaths occurred mainly dur-
ing winter and spring months. Half of the fatal cases were
caused by serotype 3. Additional serotypes associated with
fatal outcomes included 14, 6B, and 7C, the latter being a
non-vaccine serotype recorded during the vaccine period
(Table 2). None of the patients with fatal outcomes had a
history of vaccination against IPD.

Discussion

To our knowledge, this is the first long-term analysis of
IPD and invasive Hib disease in the AP of Vojvodina, Ser-
bia, spanning from 2003 to 2024 and covering pre- and post-

vaccination periods. The study demonstrates the sustained
success of Hib vaccination and the impact of childhood PCV
immunization in reducing vaccine-type IPD, while highlight-
ing persistent disease burden, age-specific vulnerabilities,
seasonal patterns, and emerging non-vaccine serotypes.
These findings underscore the importance of ongoing sur-
veillance and adaptation of immunization programs 18 27,
According to the most recent Annual Epidemiological
Report by the European Center for Disease Prevention and
Control (ECDC), IPD incidence in 30 EU/EEA countries de-
clined from 5.6 to 2.7 per 100,000 between 2018 and 2021,
increasing to 5.1 in 2022 %, In the US, where IPD surveil-
lance began in 1998, incidence fell sharply after PCV intro-
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duction in 2000, reaching ~5 per 100,000 in 2020-2021 and
~8 per 100,000 in 2022 %°,

In the EU/EEA, confirmed Hib incidence remained <
0.8 per 100,000 between 2018 and 2021, increasing slightly
to 0.9 in 2022 &. In the US, widespread Hib vaccination in
the 1990s reduced incidence in children < 5 years by 99%, to
0.08 per 100,000 by 2018 . Globally, WHO reports sub-
stantial declines in Hib-related morbidity and mortality 2,

In the AP of Vojvodina, the nationwide Hib
immunization program introduced in 2006 led to a sustained
decline in invasive Hib disease, with only sporadic cases af-
ter 2009. In contrast, pneumococcal vaccination, introduced
in 2018, has not yet produced a similar decline in IPD, which
has risen over the past five years, peaking in 2023-2024.
This difference reflects high coverage and herd immunity for
Hib, whereas pneumococcal vaccination is recent, with ef-
fects still evolving. The greater diversity of pneumococcal
serotypes, including non-vaccine types, variable coverage—
especially for revaccination—-and improved surveillance like-
ly contributed to the recent increase in IPD cases.

Consistent with the EU/EEA and US data * 8 2230, our
results demonstrate that IPD mainly affected infants aged < 1
year and adults aged > 40 years, while invasive Hib disease
was most common in children aged 1-4 years. After Hib
vaccination, cases shifted to unvaccinated infants aged < 1
year, demonstrating strong vaccine protection. In contrast,
despite PCV introduction in 2018, IPD incidence has not de-
clined consistently. The ongoing burden and recent rise in
older adults highlight that high-risk groups remain vulnera-
ble and need targeted prevention.

Both IPD and Hib showed clear seasonality, peaking
in the colder months (October—February) and declining in
summer. This likely reflects school and preschool attend-
ance among children and increased indoor contact during
family gatherings and holiday celebrations among adults,
which are particularly frequent during these months in Ser-
bia. Similar seasonal patterns are observed across the
EU/EEA, with the lowest incidence in summer and rises in
autumn and winter & 28, In Europe, the incidence of both IPD
and Hib declined sharply during the COVID-19 pandemic
(2020-2021), likely due to public health measures such as
physical distancing, mask use, and lockdowns 8. Following
the relaxation of these measures, IPD incidence increased
during the winter of 2021-2022, with an unusual rise ob-
served in spring 2022 %, Influenza is known to elevate inva-
sive pneumococcal pneumonia incidence and influence sea-
sonal case fatality in the elderly 3. These observations align
with local influenza and acute respiratory infection surveil-
lance, which documented recent influenza resurgence con-
current with rising IPD in this study .

Biological differences between Hib and pneumococcus
likely contribute to their distinct epidemiology. Although ex-
act basic reproduction ratio (Ro) estimates are unclear, stud-
ies suggest Hib has lower transmission potential. Hib car-
riage is shorter and less likely to spread, consistent with rap-
id declines after widespread Hib vaccination %, In contrast,
pneumococcus sustains transmission through prolonged,
serotype-dependent carriage and diverse circulating sero-
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types. Longitudinal and genomic studies show serotype-
specific differences in carriage duration and fitness, support-
ing pneumococcus’s higher transmission potential and capac-
ity for serotype replacement under vaccine pressure . Final-
ly, vaccine impact further highlights these differences: Hib
conjugate vaccines rapidly and durably reduced carriage and
invasive disease, whereas PCVs substantially decreased vac-
cine-type disease but were followed by variable overall
trends due to serotype replacement and heterogeneous herd
effects T 112, These findings suggest that Hib has a lower ef-
fective reproductive potential than pneumococcus, which ex-
plains its faster and more sustained decline compared with
IPD after vaccination.

Our results showed no significant gender differences for
IPD and invasive Hib disease, consistent with previous sur-
veillance data, although a slightly higher number of male
cases was generally observed * 58 ® 2 |n addition, our anal-
ysis showed that IPD mainly affected adults aged > 40 years,
while invasive Hib disease occurred primarily in children
aged 1-4 years. All invasive cases in this study occurred in
unvaccinated individuals. These patterns reflect the known
epidemiology: Hib historically caused severe disease in
young children before vaccination, whereas pneumococcal
disease displays a bimodal distribution, affecting both young
children and older adults 1112122 28-30,35

Both diseases were more common in urban areas. How-
ever, differences from rural areas were not statistically sig-
nificant, which suggests that population density influences
transmission but is not the sole determinant. Case numbers
were highest in the South Ba¢ka District, likely reflecting lo-
cal differences in healthcare access, surveillance, and popu-
lation susceptibility. As previously noted for invasive me-
ningococcal disease %, this district hosts the University Clin-
ical Center of Vojvodina—the region’s only tertiary care facil-
ity—receiving the most severe cases, and it is also the most
populous district in the AP of Vojvodina *°. Laboratory con-
firmation was more frequent for IPD than Hib, reflecting bet-
ter diagnostic capabilities for pneumococcus and potential
underreporting of Hib due to prior antibiotics or less sensi-
tive methods. Blood cultures are less sensitive for Hib than
pneumococcus; for instance, one study found real-time PCR
detected Hib DNA in 11 samples, while blood cultures were
all negative, highlighting culture limitations for Hib detec-
tion %, Clinical outcomes differed significantly, with higher
case-fatality for IPD (9.6%) than for invasive Hib disease
(3.5%). This aligns with previous reports showing that IPD,
especially in older adults, carries a greater mortality risk than
Hib disease in the post-vaccine era %8¢,

In a previous study of IPD isolates in the AP of Vojvo-
dina (2009-2016), the most frequent serotypes were 3, 19F,
and 14 . A broader Serbian study (2010-2018) also found
serotypes 3, 19F, and 14 most common, followed by 6B, 6A,
19A, and 23F %,

Although not the primary aim, our 2009-2024 analysis
in the AP of Vojvodina showed significant shifts in serotype
distribution after PCV introduction. PCV10-related sero-
types, especially 14 and 19F, declined markedly, consistent
with European and global data showing rapid reduction or
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near-elimination of vaccine serotypes via direct and herd
protection 341, Despite routine pneumococcal immunization
starting only in 2018, early reductions in specific IPD sero-
types are already evident 8,

Serotype 3 persisted across both study periods (pre-
vaccination and vaccination), a pattern reported global-
ly #2%_In our study, it caused the highest number of adult
cases, including half of all fatal outcomes, highlighting its
clinical significance and challenges for current vaccines %,
In the post-PCV period, serotype 3 showed the largest in-
crease, including a sharp rise in children aged < 5 years. The
immune response to serotype 3 polysaccharide is known to
be suboptimal compared with other vaccine serotypes & 4,
Evidence indicates that countries using PCV10 have experi-
enced a linear increase in serotype 3 disease across all ages,
whereas PCV13 users saw only a modest decline during the
first 3—4 years post-introduction & %8, Given that PCV13 was
used in Serbia only from 2022 to 2023, the lack of decline in
serotype 3 incidence is expected.

The emergence of non-vaccine serotypes (e.g., 15C,
28A, 6C, 7C) during the vaccine era, though few in number,
reflects local *® and global trends of serotype replacement af-
ter PCV introduction 95, Serotype 6C is notable for its high
antibiotic resistance & 50 51 While the overall rise in non-
vaccine serotypes was not statistically significant-likely due
to the short duration of continuous vaccination—continued
surveillance is warranted.

After vaccine introduction, IPD caused by PCV10 sero-
types declined from 55% to 22% in the overall population,
PCV13-non-PCV10 remained stable (~40%), and non-
vaccine serotypes increased from 11% to 28%, with addi-
tional PCV20-non-PCV15 emergence. In children aged < 5
years, IPD caused by PCV10 serotypes (80% pre-vaccine)
decreased to 20% in the vaccination period, while PCV13-
non-PCV10, PCV20-non-PCV15, and non-vaccine serotypes
each accounted for ~33%. In adults aged > 40 years, IPD
caused by PCV10 fell from 47% to < 20%, PCV13-non-
PCV10 rose to ~45%, non-vaccine serotypes to 27%, and
PCV15-non-PCV13/PCV20-non-PCV15 remained minor
contributors. These findings clearly indicate that the PCV10
immunization program affected not only children but also
provided indirect protection to adults.

A previous study from the AP of Vojvodina covering
isolates from the pre-vaccine era showed that IPD in children
aged < 5 years was dominated by serotypes 19F (44%) and
14 (16%), while serotype 3 predominated in adults aged > 50
years ¥. A broader Serbian study confirmed a higher preva-
lence of serotype 3 in adults and 19F/14 in young children %7,
In the post-vaccine period (2018-2023), serotype 3 account-
ed for 33% of IPD cases, followed by 19A, 14, and 6B 8,
consistent with our findings showing increased non-vaccine
serotypes in adults. Adult fatalities were largely linked to
serotype 3, with one death due to a non-vaccine serotype
(7C), highlighting the need for continued molecular surveil-
lance. The 2022 ECDC report lists the five most common
serotypes as 3, 8, 19A, 22F, and 6C %,

All 30 EU/EEA countries have introduced pneumococ-
cal vaccination, with childhood immunization mandatory in

seven (Bulgaria, Croatia, France, Hungary, Latvia, Poland,
Slovakia), similar to Serbia. While schedules vary, Serbia’s
revaccination — given one year after the second primary
PCV10 dose — may benefit from a shorter interval, ideally at
11-12 months based on the EU/EEA schedules *2,

This study has several notable strengths. First, it is
based on a comprehensive 22-year dataset (2003-2024),
providing one of the longest continuous epidemiological as-
sessments of IPD and invasive Hib disease in the region.
Such a long observation period enabled the identification of
secular trends, vaccination impact (particularly for Hib inva-
sive disease), and temporal variations, including seasonal
patterns. Second, the analysis integrates multiple dimensions
of disease dynamics—incidence rates, age-specific distribu-
tion, seasonal variation, demographic and clinical character-
istics, and serotype distribution—allowing for a holistic eval-
uation of disease epidemiology and immunization program
performance. Third, the assessment of vaccine coverage data
alongside incidence trends provides valuable insight into the
relationship between immunization program implementation,
coverage levels, and disease dynamics, highlighting both the
successes of Hib immunization and the ongoing challenges
related to IPD. However, due to the relatively short period
since the introduction of pneumococcal vaccination, the rein-
troduction of PCV10 under the 2+1 schedule-driven mainly
by economic considerations and persistently low booster-
dose coverage (in the second year of life)-the number of IPD
cases has not declined during the vaccination period in our
setting.

Finally, despite the limited number of cases, by examin-
ing serotype distribution in the pre- and post-vaccine periods,
this study provides important evidence on serotype replace-
ment and persistence—particularly of serotype 3-and on the
emergence of non-vaccine serotypes, which is highly rele-
vant for evaluating the potential need for higher-valency
vaccines in the future.

Nevertheless, several limitations should be acknowl-
edged. First, the study relied on passive surveillance data,
which may underestimate the true burden of disease due to
underreporting or misclassification. Second, although case
definitions followed national and WHO standards, diagnostic
practices and reporting completeness may have varied across
hospitals and over time, potentially affecting case ascertain-
ment. Third, serotype data were available for only 18% of all
laboratory-confirmed IPD cases, limiting the representative-
ness of the serotype distribution analysis. For comparison,
among the EU/EEA countries that reported serotyping data
in 2022, serotype information was available for 52.3% of
cases 2, However, our dataset included only officially noti-
fied communicable diseases (IPD or invasive Hib disease).
Moreover, serotyping at the National Reference Center for
Streptococci in Serbia is also passive, based on voluntary
submission, and covers a limited number of isolates, particu-
larly among children 8. Fourth, vaccination coverage was
assessed using the administrative method, which may overes-
timate or underestimate true coverage levels. Fifth, potential
disruptions of routine immunization and healthcare-seeking
behavior during the COVID-19 pandemic could have influ-
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enced both disease incidence and vaccine uptake. Finally, as
this was a descriptive study, causal inferences between vac-
cination and observed epidemiological trends cannot be firm-
ly established.

Conclusion

Our study confirms the sustained success of the Hae-
mophilus influenzae type b immunization program in sub-
stantially reducing disease incidence. Introduction of
pneumococcal conjugate vaccines in the Autonomous Prov-
ince of Vojvodina, Serbia, markedly decreased the circula-
tion of pneumococcal conjugate vaccineslO serotypes;
however, serotype 3 and emerging non-vaccine serotypes
continue to challenge disease control. Given that none of

the patients in this study had received prior vaccination
against diseases caused by Streptococcus pneumoniae or
Haemophilus influenzae type b, enhancing physician
awareness and education at all levels of healthcare is a crit-
ical priority for improving vaccine uptake and disease pre-
vention. Our findings emphasize the need for ongoing sur-
veillance, enhanced laboratory-based serotyping, and regu-
lar evaluation of immunization coverage to inform vaccine
policy, including the potential use of higher-valency pneu-
mococcal conjugate vaccines (minimum pneumococcal
conjugate vaccines 13) or targeted adult vaccination strate-
gies. Maintaining high vaccine uptake, alongside continu-
ous monitoring of vaccine impact, remains essential to fur-
ther reduce the burden of invasive bacterial diseases in Ser-
bia.
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Abstract

Background/Aim. Allergic rhinitis (AR) is a chronic
inflaimmation of the nasal mucosa caused by allergens.
To date, some individual biomarkers, such as total
immunoglobulin E (IgE), have been shown to be
possible factors for the assessment of the severity of AR.
The aim of the study was to determine the value of
simultaneously measuring the levels of tumor necrosis
factor (ITNF)-a, T-cell immunoglobulin and mucin
domain 1 (TIM-1), and toll-like receptor 4 (TLR4) as
predictors of AR severity. Methods. The study included
two groups of respondents: the AR group — ARG
(n = 96), which consisted of patients with AR treated
between March 2021 and May 2023, and the control
group — CG (n = 060), which consisted of healthy
individuals undergoing physical examinations during the
same period. Levels of TNF-a, TIM-1, and TLR4 were
compared between the ARG and CG, and their
associations with disease severity were analyzed. Results.

Apstrakt

Uvod/Cilj. Alergijski rinitis (AR) je hroni¢no zapaljenje
nosne sluznice izazvano dejstvom alergena. Do sada se
pokazalo da su pojedini biomarkeri, kao $to je ukupni
imunoglobulin E (IgE), mogud¢i pokazatelji za procenu
tezine AR. Cilj rada bio je da se proceni vrednost
istovtemenog odredivanja nivoa faktora nekroze tumora
(tumor necrosis factor-TNF)-a, T-cell immunoglobulin and mucin
domain (TIM)-1 1 toll-like receptora 4 (TLR4) kao
prediktora tezine AR. Metode. U studiju su ukljucene dve
grupe ispitanika: AR grupa — ARG (n = 96), koju su cinili
bolesnici lec¢eni od marta 2021. do maja 2023. godine, i

Logistic regression analysis revealed that elevated
eosinophil counts, IgE, TNF-o, TIM-1, and TLR4 levels
were independent risk factors for the occurrence of
moderate-to-severe AR (odds ratio > 1, p < 0.05). The
areas under the receiver operating characteristic curves
for plasma TNF-a, TIM-1, and TLR4 levels in predicting

disease severity were 0.889, 0.831, and 0.842,
respectively, while the combined predictive value reached
0.932, indicating excellent diagnostic performance.

Conclusion. The simultaneous measurement of plasma
TNF-o, TIM-1, and TLR4 levels provides a novel and
reliable approach for predicting the severity of AR. Their
combined assessment demonstrates higher predictive
accuracy than that of individual markers, offering
potential value for disease stratification and clinical
decision-making.

Keywords:
immunoglobulins; prognosis; rhinitis, allergic; severity
of illness index; tumor necrosis factor-alpha.

kontrolna grupa — KG (n = 60), koju su cinile zdrave
osobe koje su tokom istog perioda bile pregledane od
strane lekara. Nivoi TNF-a, TIM-1 i TLR4 uporedivani su
izmedu ARG i KG 1i analizirana je njihova povezanost sa
tezinom bolesti. Rezultati. Logisticka regresiona analiza
pokazala je da su povisen broj eozinofila i poviseni nivoi
IgE, TNF-a, TIM-1 i TLR4 nezavisni faktori rizika od
pojave umerenog do teskog AR (odds ratio > 1, p < 0,05).
Povrsine ispod receiver operating characteristic krive za nivoe
TNF-o, TIM-1 i TLR4 u plazmi, u predvidanju tezine
bolesti, iznosile su 0,889, 0,831 i 0,842, redom, dok je
prediktivna vrednost kombinacije markera dostigla
0,932, sto ukazuje na odlican dijagnosticki ucinak.

Correspondence to: Feng Yuan, Zhangjiagang Third People’s Hospital, Department of Otorhinolaryngology, Zhangjiagang 215 611,

Jiangsu Province, China. E-mail: yuanfengztph@tsu-edu.cn
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Zakljucak. Istovremeno merenje nivoa TNF-a, TIM-1 i
TLR4 u plazmi pruza nov i pouzdan pristup za
predvidanje tezine AR. Procena njihove kombinacije
pokazuje vecu prognosticku ta¢nost od procene
pojedina¢nih markera, nudedi potencijalnu vrednost za

stratifikaciju bolesti i donosenje klinickih odluka.

Kljucne reci:
immunoglobulini; prognoza; rinitis, alergijski; bolest,
indeks teZine; faktor nekroze tumora-alfa.

Introduction

Allergic rhinitis (AR) is a common non-infectious
immune disorder characterized by variable inflammatory
lesions of the nasal mucosa, which arises from immune
cell infiltration and the release of various inflammatory
cytokines upon exposure to allergens. Its prevalence has
been steadily increasing worldwide, and environmental as
well as lifestyle factors are believed to contribute to this
trend 1. In mild AR, patients often present with nasal
obstruction, itching, sneezing, and rhinorrhea. In
moderate-to-severe cases, additional symptoms such as
dizziness and impaired memory and cognitive function
may occur, which severely compromise both physical and
mental health and substantially diminish quality of life 2.
Thoroughly discovering the factors related to the
development and progression of AR and accurately
assessing the severity of the disease are of great
significance for implementing effective treatments and
improving patients’ quality of life. Tumor necrosis factor
(TNF)-a, a systemic inflammatory cytokine, is a key
player in immunity and inflammatory responses * 4. T-cell
immunoglobulin and mucin domain 1 (TIM-1), linked to
atopic diseases, including AR and asthma, has been shown
to play a role in regulating T helper (Th) type 2 (Th2) cell
responses. Numerous studies have shown that Th type 1
(Th1) cell /Th2 cell immune imbalance acts as a vital
immune basis for the development of AR > ©. It is therefore
inferred that there is a relationship between TIM-1 and the
severity of AR. Toll-like receptor (TLR)4 — TLR4, a
member of the TLR family, is a transmembrane receptor in
the innate immune system that is involved in the
pathogenesis of allergic diseases. Allergic reactions are
induced or aggravated by allergen-induced endogenous
stimuli that activate target cells through TLR-related
signaling pathways 7.

In this study, the differences in the plasma TNF-a,
TIM-1, and TLR4 levels were examined in patients with AR,
and their associations with disease severity were analyzed to
provide a reference for disease assessment and treatment
guidance.

Methods

General data

The present study was reviewed and approved by the
Hospital Research Ethics Committee of the Zhangjiagang
Third People’s Hospital (approval from March 5, 2021). A
total of 96 patients with AR undergoing treatment in that

Zhou L, et al. Vojnosanit Pregl 2026; 83(2): 102—109.

hospital from March 2021 to May 2023 were selected as a
case group (AR group — ARG).

The inclusion criteria were set as follows: patients who
met relevant diagnostic criteria for AR according to the Al-
lergic Rhinitis and its Impact on Asthma (ARIA) 2008 up-
date and the Chinese Guidelines for the Diagnosis and
Treatment of Allergic Rhinitis (2022 edition) & 9, which de-
fine AR as an immunoglobulin (Ig) E -mediated inflammato-
ry disorder of the nasal mucosa characterized by nasal ob-
struction, itching, sneezing, and rhinorrhea. In this study,
symptoms were required to be triggered by exposure to rele-
vant allergens, including both inhalant allergens (dust mites,
pollens, molds, animal dander) and food allergens known to
induce IgE-mediated nasal symptoms °, and to have persist-
ed at least two years. Eligible participants also included those
diagnosed with AR for the first time, those who or whose
family members had signed the informed consent form, and
those with normal cardiac, hepatic, and renal function.

The exclusion criteria involved: patients with a history
of trauma surgery or respiratory infection in the last month,
those taking anti-allergic drugs or other related drugs within
one month before enrollment, those with connective tissue
diseases, pregnant or lactating women, those complicated
with severe deviation of nasal septum, nasal polyps or si-
nonasal inflammation, those with atopic dermatitis or asth-
ma, those with respiratory system tumor or other serious dis-
eases, those with systemic acute or chronic infectious diseas-
es, or those with polycythemia, severe anemia, leukocytosis,
or other hematologic diseases.

Moreover, 60 healthy people undergoing physical ex-
aminations in the same period were incorporated into a con-
trol group (CG). The inclusion criteria were set as follows:
patients who or whose family members had signed the in-
formed consent form, and those with normal cardiac, hepatic,
and renal function. The exclusion criteria involved: patients
with a history of trauma surgery or respiratory infection in
the last month, those taking anti-allergic drugs or other relat-
ed drugs within one month before enrollment, those with
connective tissue diseases, pregnant or lactating women,
those complicated with severe deviation of nasal septum, na-
sal polyps, or sinonasal inflammation, those with atopic der-
matitis or asthma, those with respiratory system tumor or
other serious diseases, those with systemic acute or chronic
infectious diseases, or those with polycythemia, severe ane-
mia, leukocytosis, or other hematologic diseases.

Measurements

To determine allergen sensitization, all subjects in ARG
underwent standardized allergen testing upon enrollment.
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Sensitization was evaluated using serum specific IgE (SIgE)
testing performed on an automated immunoassay analyzer
(ImmunoCAP®, Thermo Fisher Scientific), following the
manufacturer’s instructions. The allergen panel included the
following major inhalant and food allergens: house dust
mites (Dermatophagoides pteronyssinus, Dermatophagoides
farinae); pollen allergens (grass pollen, tree pollen, and weed
pollen mix); food allergens (egg, milk, peanut, shellfish);
other allergens (defined as mold spores, animal dander, and
miscellaneous food allergens not included in the primary in-
halant panel). A sIgE level > 0.35 kU/L was considered posi-
tive and indicative of sensitization.

After overnight fasting for 7-8 hr, 4-5 mL of venous
blood was collected from the cubital vein of each subject in
the morning. The samples were placed into a special antico-
agulation tube containing sodium citrate and centrifuged at
3,000 revolutions per min (r/min) for 10 min with a centrifu-
gal radius of 10 cm. The plasma was then separated and
stored at -70 °C until further analysis. The levels of TNF-«,
TIM-1, and TLR4 were measured using an enzyme-linked
immunosorbent assay (ELISA) in strict accordance with the
instructions provided in the corresponding assay kits (Beijing
Solarbio Science & Technology Co., Ltd., China).

Eosinophil counts (ECs) were determined from blood
samples using an automatic blood cell analyzer (i2000, Sys-
meX). IgE levels were measured using an automatic protein
analyzer (BN™, 1l Siemens) and corresponding reagents.

Assessment of the severity of allergic rhinitis

AR was classified into mild and moderate-to-severe
cases. Mild AR was defined according to the ARIA
guidelines as the presence of symptoms such as nasal
obstruction, itching, watery rhinorrhea, and paroxysmal
sneezing, without sleep disturbance, impairment of daily
activities, work, or school performance, and with symptoms
not considered troublesome. Moderate-to-severe AR was
defined as the presence of one or more of the following:
sleep disturbance, impairment of daily activities, leisure,
sport, work, or school performance, or symptoms considered
troublesome by the patient.

Evaluation of outcomes

Plasma TNF-a, TIM-1, and TLR4 levels were com-
pared between ARG and CG.

According to the severity of AR, ARG was subdivided
into a mild group and a moderate-to-severe group. Compari-
sons were made between the clinical data and plasma TNF-a,
TIM-1, and TLR4 levels of the mild and moderate-to-severe
groups. Clinical data included gender (male or female), age,
family history (yes or no, defined as a documented history of
AR, asthma, or atopic dermatitis in first-degree relatives),
smoking history (yes or no), drinking history (yes or no), al-
lergen sensitivity (pollen, dust mites, food, or other), EC, and
IgE level.

Statistical analysis

Statistical data processing was conducted in the SPSS
software, version 23. The measurement data were expressed
as mean * standard deviation (SD) and analyzed using the t-
test, whereas the count data were presented as number (per-
centage) — n (%) and analyzed using the ¥ test. The correla-
tions of plasma TNF-a, TIM-1, and TLR4 levels with the se-
verity of AR were explored using point-biserial correlation
analysis. Logistic regression analysis was conducted to dis-
cover the factors influencing the severity of AR. The receiver
operating characteristic (ROC) curves were plotted to ana-
lyze the values of plasma TNF-o, TIM-1, and TLR4 levels
for predicting the severity of AR. Differences were consid-
ered statistically significant at p < 0.05, and highly signifi-
cantatp <0.01.

Results

The plasma TNF-a, TIM-1, and TLR4 levels were
higher in ARG than those in CG (p < 0.01) (Table 1,
Figure 1).

Among the ARG (n = 96), 37 patients were classified as
mild AR (mild group) and 59 patients as moderate-to-severe
AR (moderate-to-severe group). Compared with the mild
group, the moderate-to-severe group showed significantly
higher EC, IgE, TNF-a, TIM-1, and TLR4 levels (p < 0.01).
No significant differences were observed between the two
subgroups in terms of gender distribution, family history,
smoking history, drinking history, and allergen sensitivity
(p > 0.05) (Table 2).

The results of point-biserial correlation analysis showed
that the plasma TNF-o, TIM-1, and TLR4 levels were
positively related to the severity of AR (r > 0.5, p < 0.01)
(Table 3).

Table 1
Plasma TNF-a, TIM-1, and TLR4 levels in allergic rhinitis and control groups of respondents
Group
Biomarker allergic rhinitis control t p
(n =96) (n =60)

TNF-a (ng/L) 24.63 £5.81 13.95+2.03 13.711 <0.001
TIM-1 (ng/mL) 296.53 + 21.61 98.64 £ 13.75 63.331 <0.001
TLR4 (ug/L) 64.52 £ 16.34 21.58 £10.72 18.060 <0.001

TNF - tumor necrosis factor; TIM-1 — T-cell immunoglobulin and mucin domain 1;

TLRA4 - toll-like receptor 4; n— number.

All values are given as mean values + standard deviation.

Zhou L, et al. Vojnosanit Pregl 2026; 83(2): 102—109.
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Fig. 1- Plasma TNF-a, TIM-1, and TLR4 levels.
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Data are shown as boxplots with overlaid scatter points. The box indicates the interquartile range, the horizontal line
within the box marks the median, and whiskers show variability outside the upper and lower quartiles.
TNF- tumor necrosis factor; TIM-1 — T-cell immunoglobulin and mucin domain 1; TLR4 - toll-like receptor 4;

ARG - allergic rhinitis group; CG - control group.

Table 2
Clinical data and plasma TNF-a, TIM-1, and TLR4 levels in mild
and moderate-to-severe groups of patients with allergic rhinitis
'AIIerglc rhinitis group Statistical
Parameter mild moderate-to-severe value p
(n=37) (n =59)
Gender
male 19 (51.35 31 (52.54
female 18 E48.65§ 28 E47.46§ x°=0013 0910
Age, years 40.79 £8.73 39.97 +9.54 t=0.423 0.673
Family history
es 16 (43.24 21 (35.59
" 21 Ese.mi 38 Ee4.41§ 1= 0562 0.454
Smoking history
es 9(24.32 12 (20.34
o 28((75.652) 47 E?g.esg x*=0211 0.646
Drinking history
es 11 (29.73 16 (27.12
%o 26 E7o.27§ 43 E72.88§ x*=0077 0.782
Allergen sensitivity
pollen 11 (29.73) 20 (33.90)
dust mite 18 (48.65 28 (47.46
food 4 ((10.81)) 5 E8.47)) x*=0270 0.966
others 4(10.81) 6 (10.17)
Eosinophil count (x10%/L) 0.12 £ 0.03 0.17 £0.04 t=6.533 <0.001
IgE (1U/mL) 81.56 + 23.39 116.28 + 34.59 t=5.378 <0.001
TNF-a (ng/L) 20.39 £4.69 27.28 £4.81 t=6.896 <0.001
TIM-1 (ng/mL) 282.13 £ 15.60 305.55 + 19.96 t=6.065 <0.001
TLR4 (ug/L) 52.76 + 11.57 7191 +14.52 t=6.781 <0.001

IgE — immunoglobulin E. For other abbreviations, see Table 1.
All values are given as numbers (percentages) or mean values + standard deviation.

Logistic regression an

Table 3

Correlations of plasma TNF-a, TIM-1, and TLR4 levels

with the severity of allergic rhinitis

Biomarker r p

TNF-a 0.580 <0.001
TIM-1 0.530 <0.001
TLR4 0.573 <0.001

For abbreviations, see Table 1.

alysis was conducted with the

indicators presenting significant differences as independent
variables and the severity of AR in patients as dependent

Zhou L, et al. Vojnosanit Pregl

2026; 83(2): 102-109.

variables (1 = moderate-to-severe, 0 = mild). It was discovered
that high levels of EC [odds ratio (OR): 1.303, 95%
confidence interval (CI): 1.021-1.814], IgE (OR: 1.042, 95%
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Cl: 1.022-1.062), TNF-a (OR: 1.411, 95% CI: 1.146-1.736),
TIM-1 (OR: 1.083, 95% CI: 1.021-1.148), and TLR4 (OR:
1.169, 95% CI: 1.076-1.270) were risk factors for moderate-
to-severe AR (OR > 1, p < 0.01) (Table 4, Figure 2).

The ROC curves were plotted with plasma TNF-a,

severe, 0 = mild) (Figure 3). It was uncovered that the
areas under the ROC curves (AUCs) of plasma TNF-a,
TIM-1, and TLR4 levels for predicting the severity of
AR were 0.889, 0.831, and 0.842, respectively, and the
AUC of the combination of the three indicators reached

TIM-1, and TLR4 levels as the test variables and the 0.932, demonstrating certain  predictive value
severity of AR as the state variable (1 = moderate-to- (Table 5).
Table 4
Results of multivariate logistic regression analysis on influencing factors for the severity of allergic rhinitis
Independent variable B SE Wald 2 p OR 95% ClI
Eosinophil count 27.896 6.809 16.787 <0.001 1.303 1.021-1.814
IgE 0.041 0.010 17.411 <0.001 1.042 1.022-1.062
TNF-a 0.344 0.106 10.522 0.001 1411 1.146-1.736
TIM-1 0.079 0.030 6.990 0.008 1.083 1.021-1.148
TLR4 0.156 0.042 13.557 <0.001 1.169 1.076-1.270
Constant -40.113 11.465 12.242 <0.001 <0.001 -
SE - standard error; OR — odds ratio; Cl — confidence interval.
For other abbreviations, see Tables 1 and 2.
p OR(95%Cl)
Eosinophil count  <0.001 1.303( 1.021~1.814) } <
IgE  <0.001 1.042(1.022~1.062) -

TNF-a  0.001 1.411(1.146~1.736) ——

TIM-1  0.008 1.083(1.021~1.148) o

TLR4  <0.001 1.169(1.076~1.270) ——i

I I I 1 I 1
08 10 12 14 16 1.8 2.0

OR

Fig. 2 — Forest plot of clinical characteristics based on multivariate logistic regression analysis.
IgE — immunoglobulin E; OR - odds ratio; Cl — confidence interval. For other abbreviations, see Figure 1.
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Fig. 3— ROC curves of plasma TNF-a, TIM-1, and TLR4 levels
for predicting the severity of allergic rhinitis.
ROC - receiver operating characteristic. For other abbreviations, see Figure 1.
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Table 5
Predictive values of plasma TNF-a, TIM-1, and TLR4 levels for the severity of allergic rhinitis
Variable AUC SE p 95% ClI Cut-off value  Sensitivity Specificity Youden index
TNF-a 0.889 0.033 <0.001  0.824-0.955 23.930 ng/L 0.864 0.703 0.567
TIM-1 0.831 0.043 <0.001 0.747-0.915 286.460 ng/mL 0.847 0.622 0.469
TLR4 0.842 0.039 <0.001 0.765-0.918 55.705 pg/L 0.847 0.676 0.523
Combination 0.932 0.024 <0.001 0.885-0.978 - 0.932 0.649 0.581

AUC - area under the curve; SE — standard error; Cl — confidence interval.

For other abbreviations, see Table 1.

Discussion

Significant progress has been made in understanding
the pathogenesis of AR over the past few years. The
pathogenesis of AR involves many inflammatory mediators,
cytokines, and other related molecules, and the disease is a
result of the combined action of multiple factors and
pathways ' 2, In this study, we demonstrated that plasma
TNF-a, TIM-1, and TLR4 levels were significantly elevated
in patients with AR compared with healthy controls, and that
higher levels of these markers were independently associated
with an increased risk of moderate-to-severe disease.
Importantly, ROC curve analyses revealed that each
biomarker individually had good predictive accuracy, while
their combined assessment vyielded an excellent
discriminative ability (AUC = 0.932), underscoring the value
of a multi-marker strategy in stratifying disease severity.

TNF-a is a well-established pro-inflammatory cytokine
that mediates multiple aspects of allergic responses, including
recruitment of eosinophils and amplification of Th2-driven
inflammation ** 4, Recent studies have shown that TNF-o. is
abundantly expressed in mast cells and epithelial cells of the
nasal mucosa in AR °. Likewise, elevated levels of TNF
receptor-related cytokines can be detected in AR patients *. In
vivo experiments further demonstrated that TNF-a inhibition
can slow the progression of AR 7. Collectively, these findings
suggest a critical role of TNF-a in the pathogenesis of AR.
Consistent with previous evidence, our results revealed that
plasma TNF-o levels were significantly elevated in patients
with AR, particularly in those with moderate-to-severe
disease, suggesting that TNF-a may function not only as a key
inflammatory mediator but also as a reliable biomarker
indicative of disease severity.

TIM-1 has been recognized as a susceptibility gene in
atopic diseases, acting as a modulator of Th2 cell activation
and cytokine production 319, In AR, the Th1/Th2 imbalance,
characterized by enhanced Th2 responses, plays a central
role in disease pathogenesis ?. Notably, the discovery of
TIM-1 expression in Th2 cells sheds new light on the
pathogenic mechanism of allergic diseases 2> ?2. Our data
showing elevated TIM-1 levels in moderate-to-severe
patients support the hypothesis that TIM-1 contributes to
disease exacerbation by promoting Th2 dominance. These
results align with previous animal and clinical studies linking
the TIM-1 gene family to airway hyperresponsiveness and
IgE production 2 24 thereby reinforcing its mechanistic
involvement in allergic inflammation.

Zhou L, et al. Vojnosanit Pregl 2026; 83(2): 102—109.

TLRA4, a pattern recognition receptor, bridges innate and
adaptive immunity by recognizing pathogen- and damage-
associated molecular patterns 2> %, Recent evidence indicates
that TLR4 signaling participates in allergic airway
inflammation by activating downstream nuclear factor kappa
B (NF-xB) and mitogen-activated protein kinase (MAPK)
pathways, thereby enhancing cytokine release 27 2%, The
elevated TLR4 levels observed in our cohort, particularly
among patients with more severe disease, support the view
that innate immune dysregulation contributes to disease
progression in AR.

Although each of the three tested markers demonstrated
substantial predictive power, their combination significantly
enhanced diagnostic performance. This finding emphasizes
the multifactorial nature of AR pathogenesis, where both
innate and adaptive immune mechanisms converge to drive
disease progression. A multi-marker panel may therefore
provide a more accurate reflection of the complex
immunopathology and enable better risk stratification
compared with single biomarkers. Clinically, such a
combined assessment could facilitate early identification of
patients at risk for severe disease and guide timely initiation
of targeted therapies. From a practical perspective,
simultaneous measurement of TNF-a, TIM-1, and TLR4 in
plasma is minimally invasive and feasible in routine clinical
practice. Their combined predictive value could complement
traditional clinical assessments, such as symptom scores and
eosinophil/IgE levels, providing clinicians with an objective
tool for disease monitoring. Moreover, these markers may
also serve as potential therapeutic targets. For instance, anti-
TNF-o has been evaluated in allergic airway diseases, and
modulation of TIM-1 or TLR4 pathways could represent
novel strategies for preventing disease progression 2°-3,

Limitations of the study

Several limitations of this study should be
acknowledged. First, this was a single-center study with a
relatively small sample size, which may limit the
generalizability of the findings. Second, only baseline
biomarker levels were assessed; dynamic changes during
disease progression or treatment were not evaluated. Third,
mechanistic experiments to directly verify the causal role of
these molecules in AR were not conducted. Future
multicenter studies with larger cohorts are needed to validate
the predictive value of these biomarkers. Additionally,
longitudinal investigations and mechanistic studies could



Page 108

VOJNOSANITETSKI PREGLED

Vol. 83, No. 2

provide further

insights into their roles in disease

pathogenesis and therapeutic responsiveness.

Conclusion

This study highlights the significant associations of

TNF-0, TIM-1, and TLR4 with allergic rhinitis severity. The
study also demonstrates the superior predictive accuracy of
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Abstract

Background/Aim. In an era of rapid technological innova-
tion and growing patient expectations, healthcare systems
worldwide face the need for continuous improvement in
service quality. The Service Quality model (SERVQUAL) is
a validated instrument for measuring service quality, based
on comparing patients’ expectations with their perceptions
of the service provided. The difference (gap) between these
two measures is assessed using a five-point Likert scale
across five dimensions: tangibility, reliability, responsive-
ness, assurance, and empathy. The aim of this study was to
measure and compare expectations and perceptions of pa-
tients undergoing neurosurgical services, and to examine
whether the size of the gap differs between SERVQUAL
dimensions. Methods. The study included a total of 60 pa-
tients who underwent surgery for degenerative lumbar and
cervical spine diseases at the Clinic for Neurosurgery, Uni-
versity Clinical Center of Vojvodina, Novi Sad, Serbia, be-
tween June and September 2024. A modified SERVQUAL
questionnaire was used for data collection. Data were col-
lected on admission and before the patients’ discharge. Data
were analyzed using descriptive statistics, paired rtests to
compare expectations and perceptions, and analysis of vari-

Apstrakt

Uvod/Cilj. U eti brzih tehnoloskih inovacija i rastu¢ih
ocekivanja bolesnika, zdravstveni sistemi Sirom sveta
suocavaju se sa potrebom za kontinuiranim unapredenjem
kvaliteta usluga. Model Service Quality — SERVQUAL je
validirani instrument za merenje kvaliteta usluge, koji se
zasniva na poredenju ocekivanja bolesnika sa njihovom
percepcijom pruzene usluge. Razlika (jaz) izmedu ove dve
mere procenjuje se primenom petostepene Likertove skale u
okviru pet dimenzija: opipljivost, pouzdanost, odgovornost,
sigurnost i empatija. Cilj rada bio je da se izmere i uporede
ocekivanja i percepcije  bolesnika  podvrgnutih

ance to examine differences across sociodemographic
groups. Results. Patients had positive perceptions of the
provided services. The results indicated the existence of a
gap between patients’ expectations and their perceptions of
the services received. Mean expectations were high across
dimensions (overall 4.85; range 4.79—4.88), as were percep-
tions (overall 4.90; range 4.85—4.94). All gaps were positive
(perceptions > expectations). Dimension-specific gaps were
as follows: tangibility 0.06 (p = 0.1906), reliability 0.05 (p =
0.132), responsiveness 0.04 (p = 0.249), assurance 0.06 (p =
0.107), empathy 0.06 (p = 0.039). Only the empathy dimen-
sion reached statistical significance. No significant differ-
ences emerged across sociodemographic subgroups. Con-
clusion. The SERVQUAL method provided clear insights
into patients’ perceptions of the quality of neurosurgical
services. The findings from this study can contribute to im-
proving service quality and increasing patient satisfaction,
positively influencing clinical outcomes and the healthcare
system as a whole.

Keywords:

neurosurgery; patient satisfaction; quality assurance,
health care; spinal diseases; surveys and
questionnaires.

neurohirurskim uslugama, kao i da se ispita da li se veli¢ina
jaza razlikuje izmedu SERVQUAL dimenzija. Metode.
Studija je obuhvatila 60 bolesnika koji su operisani zbog
degenerativnih bolesti lumbalne i cervikalne ki¢me na
Klinici za neurohirurgiju Univerzitetskog klinickog centra
Vojvodine, Novi Sad, Stbija, u periodu od juna do
septembra 2024. godine. Za prikupljanje podataka koriséen
je modifikovani upitnik SERVQUAL. Podaci su prikupljani
na prijemu i pre otpusta bolesnika. Podaci su analizirani
primenom deskriptivne statistike, uparenog #testa za
poredenje ocekivanja i percepcija, i analize varijanse za
ispitivanje  razlika izmedu sociodemografskih  grupa.
Rezultati. Bolesnici su imali pozitivhe percepcije o
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pruzenim uslugama. Rezultati ukazuju na postojanje jaza
izmedu ocekivanja bolesnika i njihove percepcije primljenih
usluga. Prose¢na ocekivanja bila su visoka u svim
dimenzijama (ukupno 4,85; raspon 4,79-4,88), kao i
percepcije  (ukupno 4,90; raspon 4,85-4,94). U svim
dimenzijama utvrden je pozitivan jaz (percepcije >
ocekivanja). Jazovi specifi¢ni za pojedine dimenzije iznosili
su: opipljivost 0.06 (p = 0,196), pouzdanost 0.05 (p = 0,132),
odgovornost 0.04 (p = 0,249), sigurnost 0.06 (p = 0,107),
empatija 0.06 (p = 0,039). Jedino je dimenzija empatije
dostigla statisticku znacajnost. Nisu utvrdene statisticki

znacajne razlike izmedu sociodemografskih podgrupa.
Zakljucak. Metoda SERVQUAL omoguéila je jasan uvid u
percepciju  bolesnika o kvalitetu neurohirurskih usluga.
Rezultati ove studije mogu doprineti unapredenju kvaliteta
usluga i povecanju zadovoljstva bolesnika, ¢ime se pozitivno
utice na klinicke ishode i zdravstveni sistem u celini.

Kljucne reci:

neurohirurgija; bolesnik, zadovoljstvo; zdravstvena
za§tita, ocena kvaliteta; ki¢ma, bolesti; ankete i
upitnici.

Introduction

The rapidly changing factors driven by globalization,
mass customization, digitalization, and the implications of
artificial intelligence are transforming the way companies,
schools, and healthcare institutions perform their work 2.
These forces have given rise to a new generation of custom-
ers who expect the highest level of service quality 2. In
modern healthcare systems, the quality of healthcare ser-
vices is one of the most critical factors for improving popu-
lation health and disease prevention 2. By adopting interna-
tional healthcare standards, countries and healthcare institu-
tions can ensure a consistent level of healthcare, focus on
continuous improvement, and avoid variability in service
provision that could compromise patient safety 4. Healthcare
service quality is evaluated through parameters such as pa-
tient satisfaction, service safety, resource use efficiency, and
achievement of desired health outcomes °. Assessing
healthcare quality is one of the most important aspects of
modern hospital management, directly influencing treatment
outcomes, patient satisfaction, and the efficiency of
healthcare systems 6. In modern healthcare, quality is
broadly defined as care that is safe, effective, timely, effi-
cient, equitable, and people-centered, as established by the
World Health Organization (WHO) ”. Although clinical out-
comes remain essential, numerous studies have documented
challenges in service-related dimensions such as waiting
times, communication, coordination, and emotional sup-
port 8.

Over the past decades, several frameworks have been
developed to assess these issues, including the Donabedian
structure—process—outcome model and patient experience
surveys. A major shift occurred in the second half of the 20th
century, when healthcare institutions, inspired by global
changes in quality management approaches from industry,
began applying methodologies and tools that had proven ef-
fective in other sectors °. One such tool, developed in the late
1980s in response to the need for more precise measurement
and management of service quality, is the Service Quality
model (SERVQUAL) *°. Originally designed to identify and
quantify the gap between service users’ expectations and
their perceptions of delivered services, the SERVQUAL
model quickly found application across various industries,
including the healthcare sector ™. Due to its specificity, neu-
rosurgery is an ideal field for applying the SERVQUAL

Dijilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.

model, which enables detailed analysis and quantification of
different service quality dimensions *2.

The SERVQUAL model evaluates five key dimensions
of quality: tangibility, reliability, responsiveness, assurance,
and empathy 3. Each dimension reflects a different service
aspect, allowing for a comprehensive quality assessment
from the patient’s perspective . Tangibility relates to the
physical aspects of services, including the appearance of
hospital facilities, equipment, and hygiene conditions . Re-
liability refers to the ability of healthcare providers and insti-
tutions to consistently and accurately deliver services as
promised. Responsiveness denotes the willingness of staff to
promptly and effectively respond to patient needs. Assurance
includes the staff’s competence and their ability to inspire
confidence and a sense of safety in patients. Empathy refers
to the individual attention and care provided to patients,
which is especially important in neurosurgery, where patients
often experience high levels of stress and anxiety 5.

The gap in the SERVQUAL method represents the dif-
ference between patient expectations before receiving the
service and their actual perception afterward % In
healthcare, it is particularly important as it directly affects
patient satisfaction and treatment outcomes *¢. Understanding
this gap helps healthcare management identify improvement
areas and develop strategies to reduce the difference between
expected and delivered services, thereby increasing patient
satisfaction and loyalty 1°. Moreover, in healthcare, most re-
search traditionally focuses on clinical interventions and the
technical aspects of service delivery . These elements rep-
resent the technical quality that the customer actually re-
ceives from a service 8. However, the functional quality, i.e.,
the way the service is delivered, especially the patient’s per-
ception of the interaction during care, remains relatively un-
derexplored *°. This interaction is a crucial component of
overall service quality, particularly in high-stress, high-
stakes fields such as neurosurgery .

The SERVQUAL instrument differs from previous
methods by measuring both expectations before care and
perceptions after care, allowing the identification of specific
gaps in service delivery. Previous research has shown that
SERVQUAL can support hospital improvement efforts, alt-
hough cultural adaptation is sometimes required . Evidence
in neurosurgery remains limited, particularly for patients un-
dergoing surgeries for degenerative lumbar and cervical
spine diseases who face anxiety, pain, and functional limita-
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tions that influence their perception of care. Therefore, ap-
plying SERVQUAL in this setting can provide useful in-
sights into functional aspects of service quality that cannot
be detected through clinical indicators alone.

The aim of this study was to explore patients’ expecta-
tions and perceptions of neurosurgical services and deter-
mine whether there are significant gaps between expectations
and perceptions for each SERVQUAL dimension.

Methods

The research was conducted at the Clinic for Neurosur-
gery of the University Clinical Center of Vojvodina, Novi
Sad, Serbia, from June to September 2024. The research was
conducted in accordance with the ethical standards, ensuring
the anonymity and confidentiality of patient data. The study
was approved by the Ethics Committee of the University
Clinical Center of Vojvodina (No. 00-290, from August 26,
2024).

Inclusion criteria were as follows: age > 18 years;
admission for elective neurosurgical treatment of degenera-
tive diseases of the lumbar or cervical spine; the ability to
provide informed consent and complete the questionnaire in-
dependently. Exclusion criteria were as follows: surgeries
performed for spinal pathology other than degenerative dis-
ease (e.g., trauma, tumor, infection); emergency procedures;
pediatric patients. All patients who met the inclusion criteria
during the study period were consecutively recruited, result-
ing in a final sample of 60 patients with complete datasets.
No eligible patient refused to participate, nor was any ex-
cluded due to missing data.

To collect data, a SERVQUAL questionnaire was used,
modified to match the specifics of neurosurgical services %2
Modifications included adapting item phrasing to reflect
hospital care, perioperative communication, postoperative
monitoring, and staff—patient interaction in neurosurgery, as
well as adjusting terminology to the cultural and linguistic
context of Serbia, consistent with previous research that rec-
ommends local adaptation of SERVQUAL instruments for
each country 2. The original SERVQUAL instrument was
linguistically translated and adapted into Serbian using the
forward—backward translation method, following the guide-
lines of the WHO for translation and adaptation of instru-
ments 2. Following translation, the content validity was re-
viewed by a panel of healthcare professionals and university
researchers to ensure semantic, idiomatic, experiential, and
conceptual equivalence with the original items. Furthermore,
to confirm the construct validity and internal consistency of
the instrument, a set of statistical analyses was conducted.
The internal consistency of each SERVQUAL dimension
was assessed using Cronbach’s alpha coefficient, with all
five dimensions exceeding the recommended reliability
threshold (a > 0.85), indicating a high level of internal con-
sistency. Additionally, an exploratory factor analysis using
principal axis factoring with Varimax rotation was per-
formed. The Kaiser-Meyer-Olkin measure was 0.975, and
Bartlett’s test of sphericity was statistically significant (y? =
16,000, df = 435, p < 0.001), confirming the suitability of the

data for factor analysis. Three latent factors were extracted,
aligning with core SERVQUAL domains while reflecting
certain cultural and contextual nuances specific to the Serbi-
an healthcare setting. The complete validation output is
stored securely in accordance with institutional data protec-
tion procedures. As it contains individual response patterns,
it cannot be published or shared in raw form. Nevertheless,
the aggregated psychometric results provided in this study
confirm strong internal consistency and adequate construct
validity of the modified SERVQUAL instrument, fully com-
pliant with current academic and ethical standards for ques-
tionnaire-based research.

The SERVQUAL questionnaire included items that
cover the five key quality dimensions: tangibility, reliability,
responsiveness, assurance, and empathy °. Each dimension
was evaluated through a set of items relating to specific ser-
vice aspects. In addition to standard SERVQUAL items, the
questionnaire also included demographic questions such as
gender, age, and education level 1. The questionnaire was
distributed to patients immediately after hospital admission
for surgery and again before discharge to ensure that patients
could accurately assess the quality of the services received
during their hospital stay. The study’s aim and the question-
naire completion process were explained to patients to ensure
data accuracy and validity.

Statistical analysis

Data were analyzed using SPSS software for Windows
(IBM Corp., Armonk, New York, USA). Descriptive statis-
tics were used to examine basic indicators at the dimension
level and for overall expectations and perceptions. Data were
presented using means and standard deviations for continu-
ous variables and numbers and proportions for categorical
variables. Analysis of variance (ANOVA) was applied to an-
alyze differences in average scores among SERVQUAL di-
mensions. Average scores were also examined in terms of
patients’ sociodemographic characteristics. In addition to
ANOVA, the t-test was used for this purpose. Following the
SERVQUAL methodology, differences between patient ex-
pectations and perceptions were also examined. The statisti-
cal significance of these differences was tested using paired
t-tests. A p-value of 0.05 or less was considered statistically
significant.

Results

This cohort study comprised 60 patients with complete
data for analysis. Baseline demographic characteristics are
presented in Table 1, and Figure 1 displays the income dis-
tribution stratification.

Examination waiting times were distributed as follows:
<1 week: 12 (20.0%) patients; 1-2 weeks: 18 (30.0%); 2-3
weeks: 8 (13.3%); 3—4 weeks: 13 (21.7%); 1-2 months: 6
(10.0%); and 3-6 months: 3 (5.0%). No patients reported
waiting 2—-3 months or > 6 months. Surgical treatment wait-
ing times demonstrated this distribution: <1 week: 10
(16.7%) patients; 1-2 weeks: 9 (15.0%); 2-3 weeks: 9

Dijilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.



Vol. 83, No. 2 VOJINOSANITETSKI PREGLED Page 113
Table 1
Demographic and clinical characteristics of patients
Characteristics Total (n = 60)
Age, years 56.04 £ 12.8
Gender, female 25 (41.7)
Education level
primary school 11 (18.0)
three-year professional school 14 (23.0)
four-year professional school 21 (35.0)
high school 7 (12.0)
bachelor’s degree 5(9.0)
master’s degree 2 (3.0)
Employment sector
unemployed 10 (17.0)
retired 19 (32.0)
homemaker 2 (3.0)
entrepreneur 4 (7.0)
production sector 8 (13.0)
service sector 4(7.0)
management 2 (3.0)
education 2 (3.0)
other 9 (15.0)
Marital status
single 9 (15.0)
married 33 (55.0)
divorced 10 (17.0)
widowed 8 (13.0)

n — number of patients.

All values are given as humbers (percentages) or means + standard deviations.

{75 S SN N e o O

® Number of participants
wn

= )

o

9
8 8 8
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| I I

Up to 200€ 200-300€ 300-400€ 400-500€ 500-600€

600-700€  700-800€ 800-1000€ More than
1000€

Fig. 1 — Distribution stratification among the patient cohort.

(15.0%); 3—4 weeks: 17 (28.3%); 1-2 months: 4 (6.7%); 2-3
months: 7 (11.7%); 3-6 months: 3 (5.0%); >6 months: 1
(1.7%). The mean expectation scores across SERVQUAL
dimensions are shown in Figure 2.

Reliability demonstrated the highest expectation
(4.88), while tangibles yielded the lowest (4.79). The over-
all expectation mean was 4.85. Although a marginal differ-
ence emerged between females (4.89) and males (4.81), in-
dependent t-test analysis revealed non-significance
(p = 0.091).

Diilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.

Perception measurements across dimensions are shown
in Figure 3.

Mirroring expectation patterns, reliability achieved the
highest perception score (4.94), while tangibility remained
the lowest (4.85). Gender comparisons again showed non-
significant differentials (p = 0.566) via an independent t-
test. Statistically significant differences in average scores
for expectations and perceptions were not identified con-
cerning the other socio-demographic characteristics of re-
spondents.
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Fig. 2 — The mean expectation scores across SERVQUAL dimensions.
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Fig. 3 — The mean perception measurement scores across SERVQUAL dimensions.

Gap analysis

When comparing expectation and perception dimen-
sions, all dimensions showed higher ratings after service de-
livery (Table 2).

The largest difference, amounting to 0.5833, is ob-
served in the tangibles and empathy dimensions. Before ser-
vice delivery, patients rated the tangibles dimension at 4.79
and the empathy dimension at 4.86, while these dimensions
received ratings of 4.85 (tangibles) and 4.93 (empathy) after
service delivery.

Analysis of service quality dimensions revealed con-
sistently positive gap scores (perception minus expectation)
across all measured mean scores. As delineated in Table 2,
expectations were highest for reliability (4.88 + 0.32), fol-
lowed sequentially by assurance (4.87 + 0.34), empathy
(4.86 + 0.32), responsiveness (4.82 + 0.37), and tangibility
(4.79 + 0.39). Post-service perceptions exhibited analogous
hierarchical ordering, with reliability (4.94 + 0.25) and as-
surance (4.93 £ 0.23) maintaining primacy.

Gap magnitudes ranged from 0.04 (responsiveness) to
0.06 (tangibility, reliability, assurance, empathy). Important-

Diilvesi DJ, et al. Vojnosanit Pregl 2026; 83(2): 110-118.
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ly, the paired-samples t-test demonstrated statistical signifi-
cance  exclusively for the empathy dimension
(gap = 0.06, p = 0.039). Non-significant differences were ob-
served in tangibility (p = 0.196), reliability (p = 0.132), re-
sponsiveness (p = 0.249), and assurance (p = 0.107).

To assess whether gender influenced the evaluation of ser-
vice quality, mean SERVQUAL scores were stratified by gen-
der and compared across all five dimensions. Figure 4 presents
the average expectation scores for male and female patients,
while Figure 5 shows the corresponding perception scores.

Table 2
Patients’ expectations and perceptions of the quality of provided services
Characteristics Expectations Perception Gap scores p-value
Tangibility 4.79+0.39 4.85+0.32 0.06 0.196
Reliability 4.88 +0.32 494 +0.25 0.05 0.132
Responsiveness 4.82 £0.37 4.86+£0.34 0.04 0.249
Assurance 487+0.34 493+0.23 0.06 0.107
Empathy 4.86 + 0.32 4.92 £0.20 0.06 0.039

All values are given as mean + standard deviation.

The bold value indicates significant difference (p < 0.05).
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Fig. 4 — Mean expectation scores by gender across the five SERVQUAL dimensions.
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Fig. 5 — Mean perception scores by gender across the five SERVQUAL dimensions.
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Both male and female patients reported very high ex-
pectations prior to treatment, with grand means ranging from
4.79 to 4.88. Female patients expressed slightly higher ex-
pectations in tangibility (4.89 vs. 4.72), reliability (4.95 vs.
4.83), assurance (4.95 vs. 4.82), and empathy (4.87 vs. 4.85),
while responsiveness scores were nearly identical across
genders. After treatment, perception scores also remained
uniformly high for both groups, with grand means ranging
from 4.83 to 4.93. In this case, male patients reported mar-
ginally higher perception scores across all five dimensions
(e.g., responsiveness 4.90 vs. 4.80; empathy 4.94 vs. 4.91).
However, in both expectations and perceptions, the observed
numerical differences were minimal and did not reach statis-
tical significance (p > 0.05), indicating that gender did not
meaningfully influence either anticipated or experienced
quality of neurosurgical care.

Discussion

The findings of this study provide meaningful insights
into how patients perceive the quality of neurosurgical ser-
vices and how their expectations align with actual experienc-
es. Patients entered the treatment process with high expecta-
tions, and these expectations were generally met or even
slightly exceeded, supporting a strong match between per-
ceived and expected service quality . All five SERVQUAL
dimensions (tangibility, reliability, responsiveness, assur-
ance, and empathy) recorded average scores above 4.5, indi-
cating high levels of perceived service quality across all do-
mains. These results are consistent with findings from Alba-
las et al. ¥, who reported similarly high patient satisfaction
levels in Jordanian public hospitals, particularly emphasizing
the role of empathy and assurance in shaping perceptions of
quality. While perception scores in our study were consist-
ently higher than expectation scores, only the empathy di-
mension showed a statistically significant difference, sug-
gesting that patients felt they received more emotional sup-
port, attentiveness, and personalized care than expected. This
aligns with the previous finding, which highlights the im-
portance of psychological and emotional support in neuro-
surgical care, given the high levels of patient anxiety and
stress 25, The dimension of tangibility also showed a notable,
though not statistically significant, gap, underscoring the rel-
evance of physical infrastructure, modern equipment, and
environmental comfort to patient satisfaction. These findings
are supported by Ulrich et al. 2%, who demonstrated that evi-
dence-based hospital design and physical surroundings sig-
nificantly impact recovery time and patient experience. Fur-
thermore, the consistency of results across demographic
groups such as gender, age, and income suggests that patient
satisfaction was not significantly influenced by socio-
demographic factors. This is in line with the study of
Xesfingi and Vozikis #, who found that equal access to care
and consistent delivery reduce variability in perceived ser-
vice quality across populations. An in-depth comparison be-
tween male and female patients confirmed that there were no
meaningful differences in either expectations or perceptions
across any SERVQUAL dimension. This absence of gender-

related variation supports previous findings and suggests that
neurosurgical service quality is delivered consistently and
equitably, reinforcing the robustness of functional service
quality in high-complexity hospital environments 2. Im-
portantly, our findings reaffirm that the SERVQUAL model,
originally developed in Western service sectors, can be relia-
bly applied within healthcare systems in developing coun-
tries. In the context of this study, the term “developing coun-
tries” refers to lower- and middle-income health systems, in-
cluding those in Southeastern Europe. Serbia falls within this
classification and shares structural and resource characteris-
tics with similar healthcare systems in this category. The
successful cultural adaptation and strong psychometric per-
formance of SERVQUAL in our sample confirm its applica-
bility in such settings, thereby expanding evidence from pre-
viously studied regions such as Turkey, Jordan, and India .
Kilbourne et al. ** demonstrated the cross-national applica-
bility of SERVQUAL in healthcare environments, especially
when culturally adapted and validated for local contexts.
This study contributes to the growing body of evidence con-
firming the model’s flexibility and robustness across diverse
healthcare systems, including Serbia’s. The distinction be-
tween technical quality, represented by clinical outcomes,
and functional quality, defined as the way services are deliv-
ered, including communication, empathy, explanation, and
respect during care interactions, has been emphasized in pri-
or research ¥ 3L, For instance, some previous studies suggest
that patients often value the manner in which care is deliv-
ered more than its purely clinical success, a finding con-
sistent with our results 1 15, From a practical standpoint, the
SERVQUAL model proves to be an effective tool for sys-
tematically gathering patient feedback, identifying service
gaps, and guiding improvements in healthcare delivery. Sim-
ilar implementations have been documented by Caha !, who
applied the SERVQUAL model in Turkish hospitals to im-
prove quality management processes. At a broader level, this
patient-centered approach can serve as a foundation for evi-
dence-based quality improvement in healthcare. As Flott et
al. *2 argue, patient-reported experience measures are not on-
ly important for evaluating care but also for driving systemic
transformation across healthcare institutions.

Limitations and future research

Despite contributing new findings to a relatively under-
explored area in Serbian healthcare, the study has several
limitations. The research was conducted in a single clinical
center with a sample of 60 patients, which restricts generali-
zability to wider neurosurgical populations. Additionally, the
SERVQUAL instrument relies on subjective self-reporting,
which may introduce response bias. A particularly relevant
limitation stems from the timing and location of data collec-
tion: both expectation and perception questionnaires were
completed while patients were still hospitalized. Since pa-
tients were in a dependent and vulnerable position, some
may have hesitated to report negative experiences despite as-
surances of anonymity. To minimize this concern, responses
were collected anonymously, coded without personal identi-
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fiers, and handled independently of clinical staff. However,
the possibility of social desirability bias remains and should
be acknowledged when interpreting results.

Future investigations should aim to include multiple
neurosurgical centers and larger patient cohorts to strengthen
external validity and enable cross-institutional comparison.
Longitudinal studies could examine whether perceptions
change after discharge and whether higher functional quality
translates into improved recovery, reduced anxiety, or better
clinical outcomes. Since empathy was the only dimension
with a statistically significant gap, qualitative research, such
as interviews or focus groups, may help identify specific
communication practices and staff behaviors that patients
value most.

Conclusion

This study evaluated the quality of neurosurgical ser-
vices in a tertiary hospital setting using the SERVQUAL
measurement instrument, which captures both patient ex-
pectations and their actual perceptions of care. By applying
a structured and validated tool, the research provides a sys-
tematic insight into how patients experience key dimen-
sions of healthcare quality, including tangibility, reliability,

responsiveness, assurance, and empathy. Across all meas-
ured dimensions, patient perceptions of care were high, in-
dicating that patients assessed the delivered services very
positively. Although perception scores exceeded expecta-
tion scores in every domain, the only statistically signifi-
cant gap emerged in the dimension of empathy. This find-
ing highlights the prominence of interpersonal and emo-
tional support in shaping patient satisfaction, especially in
neurosurgical care, where anxiety, fear, and physical dis-
comfort are common. The practical relevance of these re-
sults lies in the emphasis they place on functional quality,
the manner in which care is delivered, in addition to tech-
nical quality based on clinical outcomes. The SERVQUAL
model proved to be a useful method for identifying subtle
strengths and shortcomings in patient experience, offering
healthcare managers a targeted approach for quality im-
provement. Interventions aimed at enhancing communica-
tion, emotional reassurance, and personalized interactions
may yield tangible improvements in patient satisfaction
with minimal resource investment. Furthermore, the ab-
sence of statistically significant differences across socio-
demographic subgroups suggests that the quality of neuro-
surgical care is consistently delivered, which is an im-
portant signal from a health equity perspective.
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Abstract

Background/Aim. Obstructive sleep apnea-hypopnea
syndrome (OSAHS) is associated with impaired quality of
life (QoL) and reduced exercise tolerance. The aim of the
study was to determine whether the severity of OSAHS
influences the QoL and exercise tolerance in patients with
moderate to severe OSAHS and arterial hypertension.
Methods. The study included 115 consecutive patients
with arterial hypertension and either moderate [40
(34.78%)] or severe [75 (65.22%)] OSAHS. Exercise
tolerance was assessed using the exercise stress test, while
QoL was evaluated with the Short Form-36 (SF-30)
questionnaire. Results. The groups under study did not
differ significantly in terms of age (54.80 £ 8.91 vs. 53.55
* 953, p = 0.494) or sex distribution [females: 11
(27.50%) vs. 13 (17.33%), p = 0.201]. A high prevalence of
cardiovascular risk factors was observed in the study
population. Patients with severe OSAHS had significantly
higher body mass index and neck circumference. Obesity
was also more frequent among patients with severe
OSAHS. In addition, this group demonstrated significantly

Apstrakt

Uvod/Cilj. Sindrom opstruktivne apneje-hipopneje u snu
(0bstructive sleep apnea-hypopnea syndrome — OSAHS) povezan je
sa smanjenim kvalitetom Zivota (guality of life — QolL) i
smanjenom tolerancijom fizickog napora. Cilj rada bio je da
se utvrdi da li tezina OSAHS-a utice na QoL i toleranciju
fizickog napora kod bolesnika sa umerenim do teskim
OSAHS-om i arterijskom hipertenzijom. Metode. Studija je
obuhvatila 115 konsekutivnih bolesnika sa arterijskom
hipertentijom koji su imali srednje tazak [40 (34,78%)] ili
tezak [75 (65,22%)] OSAHS. Tolerancija fizickog napora
procenjivana je koris¢enjem testa fizickim opterecenjem,
dok je QoL procenjivan koris¢enjem upitnika Short-Form 36

higher apnea-hypopnea index, desaturation index, and
time spent with oxygen saturation below 90%. There were
no statistically significant differences in either exercise
tolerance or the SF-36 parameters between the groups.
Furthermore, no significant correlations were observed
between apnea-hypopnea index, exercise tolerance, and
QoL parameters. Multivessel coronary artery disease was
detected in two asymptomatic patients. Conclusion.
Patients with OSAHS  overall exhibit multiple
cardiovascular risk factors and are characterized by
reduced QoL and decreased exercise tolerance. No
significant correlation was found between OSAHS severity
and exercise tolerance and QoL. The detection of
multivessel coronary artery disease in asymptomatic
patients in the study underscores the clinical significance
of screening for coronary heart disease in patients
diagnosed with OSAHS.

Keywords:

coronary artery disease; exercise tolerance;
hypertension; quality of life; sleep apnea, obstructive;
sleep apnea syndromes.

(SF-36). Rezultati. Ispitivane grupe se nisu statisticki
znacajno razlikovale prema starosti (54,80 + 8,91 vs. 53,55
9,53, p = 0,494) i polu [Zenska populacija: 11 (27,50%) vs.
13 (17,33%), p = 0,201]. Uocena je visoka prevalencija
kardiovaskularnih  faktora rizika. Bolesnici sa teskim
OSAHS-om imali su znacajno visu vrednost indeksa telesne
mase i veci obim vrata. Isto tako, kod bolesnika sa teskim
OSAHS-om gojaznost je bila zastupljenija. Pored toga, ova
grupa bolesnika imala je znacajno vise vrednosti indeksa
apneje-hipopneje, indeksa desaturacije i trajanje perioda u
kome je zabeleZena sautracija kiseonika ispod 90%. Nije bilo
statisticki znacajne razlike ni u toleranciji fizickog napora,
niti u parametrima upitnika SF-36 izmedu grupa. Takode,
nije utvrdena znacajna korelacija izmedu indeksa apneje-
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hipopneje, tolerancije fizickog napora i parametara QolL.
Kod dvoje asimptomatskih bolesnika registrovano je
postojanje  visesudovne koronarne bolesti. Zakljucak.
Oboleli od OSAHS-a  generalno  imaju  brojne
kardiovaskularne faktore rizika, nizi QoL i smanjenu
toleranciju fizickog mnapora. Nije dokazano postojanje
znacajne korelacije izmedu tezine OSAHS-a, tolerancije
fizickog napora i QolL. Otkrivanje viSesudovne koronarne

bolesti kod asimptomatskih bolesnika u istrazivanju
naglasava klinicki znacaj skrininga na koronarnu bolest srca

kod obolelih od OSAHS-a.

Kljucne reci:

koronarna bolest; veZbanje, tolerancija; hipertenzija;
kvalitet Zivota; apneja u snu, opstruktivna; apneja,
spavanje poremecaji, sindromi.

Introduction

Obstructive sleep apnea-hypopnea syndrome (OSAHS)
is a breathing disorder characterized by episodes of partial
(hypopnea) or complete (apnea) airway collapse during
sleep . It represents the most prevalent sleep-breathing
disorder 2. The diagnosis of OSAHS is made by a sleep
study, and the severity of OSAHS is usually estimated by the
apnea-hypopnea index (AHI). AHI is defined as apneic or
hypopnea events that occur during one hour of sleep 3.

The main risk factors for OSAHS are obesity, male
gender, age (> 50 years), alcohol abuse, smoking, heredity,
and craniofacial abnormalities 4. On the other hand, OSAHS
represents an independent risk factor for many
cardiovascular diseases (CVDs). Changes in intrathoracic
pressure, intermittent episodes of hypoxemia or hypercapnia,
and repeated episodes of arousal seen in patients with
OSAHS trigger increased sympathetic nervous system
activation, oxidative stress, and systemic inflammation 5.
These pathophysiological mechanisms contribute to the
increased risk of atrial fibrillation, coronary artery disease
(CAD), stroke, heart failure, ventricular tachycardia, and
sudden cardiac death >

The most common CVD in OSAHS patients is arterial
hypertension (HTA) 7. There appears to be a linear
relationship between the severity of OSAHS and the risk of
HTA. Furthermore, this relationship seems bidirectional as
44% of HTA patients suffer from moderate to severe
OSAHS, and the prevalence even increases in resistant
HTA 5 8 This is why relevant guidelines suggest screening
for OSAHS in patients with resistant or refractory HTA °.
Likewise, specific HTA phenotypes, such as masked or
nocturnal hypertension, are very prevalent in OSAHS
patients 1 1 In addition, these patients often have an
increased blood pressure (BP) variability, an exaggerated
morning surge >, and an impaired circadian rhythm 1012,

The quality of life (QoL) in patients with OSAHS is
significantly impaired. Excessive daytime sleepiness,
decreased concentration and memory, irritability, and
decreased energy are the reasons why anxiety, depression,
and cognitive impairment are very prevalent in OSAHS %,
Furthermore, patients with OSAHS have lower exercise
tolerance compared to healthy individuals, and it is not just
because of physical limitations (obesity, decreased energy,
etc.), but also due to psychological motivation 4,

The aim of the study was to determine whether the
severity of OSAHS influences the QoL and exercise tolerance
in patients with moderate to severe OSAHS and HTA.

Methods

Out of 410 consecutive patients with OSAHS, 115
hypertensive patients were included in this prospective study
due to strict exclusion criteria. Among them, 40 (34.78%)
patients had moderate OSAHS [AHI 15-29 episodes per
hour (15-29/hr)], while 75 (65.22%) patients had severe
OSAHS (AHI > 30/hr). The diagnosis of OSAHS was made
based on full-night respiratory polygraphy (RPG) using the
Alice NightOne device from Philips Respironics (Eindhoven,
Netherlands). Testing was performed at the sleep laboratory
of the Clinic for Lung Diseases, University Clinical Center
Ni$, Ni§, Serbia, during the patient’s habitual sleep time,
following the criteria from the American Academy of Sleep
Medicine (AASM) Clinical practice guideline for diagnostic
testing for adult obstructive sleep apnea °. The parameters of
RPG used in the study were AHI, oxygen desaturation index,
total sleep time spent with oxygen saturation below 90%, and
minimal, average, and maximal oxygen saturation, graded
according to AASM recommendations and criteria.

Patients with known CAD, heart failure, severe valvular
disease or artificial valve, chronic kidney disease (defined as
estimated glomerular rate below 60 mL/min/1.73m?),
patients younger than 40 years or older than 80 years, and
patients with impaired physical or mental condition were not
included in the study.

After finishing the sleep study, all patients were
hospitalized at the Department of Cardiovascular Diseases
at the Institute for Treatment and Rehabilitation “Niska
Banja”, Ni$, where clinical assessment and anthropometric
measurements were performed. Data on cardiovascular risk
(CVR) factors, including HTA, dyslipidemia, stress,
smoking, diabetes mellitus (DM), obesity, physical
inactivity, and family history of CVD, were also collected.
During hospitalization, laboratory assessment, Short-Form
36 (SF-36) Health Status Survey, and exercise stress test
(EST) were performed. The ESTs were done on the
treadmill (3017 Full Vision Drive, Newton, Kansas, USA)
according to the Bruce protocol. Seven patients could not
perform EST due to extreme obesity (weight >130 kg).
Tests were limited by submaximal heart rate, symptoms,
ischemic changes on electrocardiogram (horizontal or
downsloping ST segment depression > 1 mm), complex
ventricular arrhythmia (couplets of ventricular premature
beats or ventricular tachycardia), hypertensive reaction
defined as a sudden increase of systolic BP (values > 220
mmHg), or decrease in systolic BP (values >10 mmHg), or
patient request to stop.

Stojanovi¢ M, et al. Vojnosanit Pregl 2026; 83(2): 119-125.
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Psychological dimensions and the QoL were assessed
by the validated SF-36 questionnaire, which has been
culturally adapted and validated for the Serbian-speaking
population 8, All patients were divided into two groups: one
with moderate OSAHS (AHI 15-29/h) and one with severe
OSAHS (AHI > 30/h). All data were analyzed based on the
severity of OSAHS.

The subjects’ written consent was obtained, according
to the Declaration of Helsinki. The study was approved by
the Ethics Committee of the Institute for Treatment and
Rehabilitation “NiSka Banja”, Ni$ (No. 3560/1, from March
29, 2023), and the Ethics Committee of the Faculty of
Medicine, University of Ni§, Ni§ (No. 12-1760-1/2-4, from
February 20, 2024).

Statistical analysis

Data were analyzed using the SPSS software, version
20.0 (SPSS Inc., Chicago, IL, USA). Categorical data were
expressed as frequencies and percentages, while quantitative
data were presented as means * standard deviations. Data
distribution was tested using the Kolmogorov-Smirnov test.
Means of normally distributed data were compared using the
Student’s t-test, while the Mann-Whitney U test was used for
data whose distribution deviates significantly from normal
distribution. The Chi-square test was used to compare
frequencies. In correlation analysis, Pearson’s correlation
was used for normally distributed variables, while for data

distribution, Spearman’s rank correlation was used.

Statistical significance was accepted for p < 0.05.

Results

The study included 115 patients (age 53.98 + 9.3 years)
with HTA and moderate or severe OSAHS. Patients were
divided into two groups according to the severity of OSAHS:
40 (34.78%) patients with moderate OSAHS and 75
(65.22%) patients with severe OSAHS. All parameters were
compared between the groups.

All sleep study parameters were significantly better in
patients with moderate OSAHS than in those with severe
OSAHS (Table 1). Patients with severe OSAHS had
significantly higher values of AHI (51.84 + 16.97 vs. 23.08 +
4.63, p < 0.001), oxygen desaturation index (53.15 + 22.17
vs. 24.98 + 10.22, p < 0.001), and total sleep time spent with
oxygen saturation below 90% (36.38 + 27.09 vs. 18.56 *
27.86, p < 0.001) compared to moderate OSAHS. On the
other hand, patients with moderate OSAHS had significantly
higher values of minimum (92.72 + 11.11 vs. 67.41 + 13.28,
p < 0.001) and average oxygen saturation (92.3 + 3.29 vs.
89.56 + 4.18, p < 0.001) compared to those with severe
OSAHS.

We then compared CVR factors and anthropometric
parameters between the groups (Table 2). Patients with
severe OSAHS had significantly higher neck circumference
(46.23 + 3.58 vs. 43.97 + 4.20, p = 0.004) and body mass

whose distribution deviates significantly from normal index (BMI) values (36.79 + 5.72 vs. 3425 + 5.88,
Table 1
Sleep study parameters
Parameters OSAHS Total Z p-value
moderate severe
Apnea-hypopnea index per hour 23.08 +4.63 51.84 + 16.97 41.83 £19.59 -8.808 <0.001
Oxygen desaturation index per hour (%) 24.98 +10.22 53.15 +22.17 43.35+23.16 -6.404 <0.001
Time spent with oxygen saturation below 90% (%)  18.56 + 27.86 36.38 + 27.09 30.32 +28.51 -3.659 <0.001
Minimal oxygen saturation (%) 92,72 +11.11 67.41 +13.28 76.22 + 66.96 -3.770 <0.001
Average oxygen saturation (%) 92.3+3.29 89.56 +4.18 9048 +4.1 -3.951 <0.001
OSAHS - obstructive sleep apnea-hypopnea syndrome. All values are given as mean + standard deviation.
Table 2
Cardiovascular risk factors and anthropometric measurements
Parameters OSAHS Total t/Z12 p-value
moderate severe
Gender, female 11 (27.50) 13 (17.33) 24 (20.87) 1.6332 0.201
Smoking 23 (57.50) 39 (52.00) 62 (53.91) 0.318? 0.573
Physical inactivity 14 (35.00) 35 (46.67) 49 (42.61) 1.4522 0.228
Obesity 31 (77.50) 71 (94.67) 102 (88.70) 7.6672 0.006
Stress 13 (32.50) 15 (20.00) 28 (24.35) 2.213¢ 0.137
Diabetes mellitus 6 (15.00) 25 (33.33) 31 (26.96) 4.4532 0.035
Heredity 25 (62.50) 42 (56.00) 67 (58.26) 0.4532 0.501
Dyslipidaemia 30 (75.00) 50 (66.67) 80 (69.57) 0.856° 0.355
Age, years 54.8 +8.91 53.55£9.53 53.98 £9.30 0.687 0.494
Waist circumference (cm) 118.33 +15.11 12342 +12.36  121.65+13.53 -1.919 0.058
Neck circumference (cm) 4397 £4.20 46.23 £ 3.58 45.46 £3.94 -2.970 0.004
Body mass index (kg/m?) 34.25+5.88 36.79 +5.72 35.90 +5.88 -2.242 0.027
Number of cardiovascular risk factors 4.60 + 1.55 475+ 1.23 4.70 + 1.35 -0.638 0.524

OSAHS - obstructive sleep apnea-hypopnea syndrome. All values are given

standard deviation. The bold values indicate a significance level of p < 0.05.

Note: 2 Student’s t-test was used.
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Table 3
Laboratory measurements
Parameters OSAHS Total z p-value
moderate severe
Cholesterol, mmol/L 5.27 £1.08 5.08 +1.17 515+1.14 -0.781 0.435
LDL, mmol/L 296 +£1.12 3.07 £1.06 3.03+1.08 -0.209 0.835
HDL, mmol/L 1.18£0.31 1.07 £0.27 1.11+£0.29 -1.647 0.099
Triglyceride, mmol/L 2.33+1.44 2.03+0.94 213+1.14 -0.523 0.601
Glucose, mmol/L 5.73+1.20 5.84 £0.81 5.8 £0.96 -1.204 0.229
AST, U/L 21.65 +6.92 21.35+8.40 21.45+7.89 -0.650 0.516
ALT, U/L 29.25+14.9 29.29 + 15.45 29.28 +15.19 -0.015 0.988
Creatinine, pmol/L 91.30 + 15.99 93.97 +15.93 93.04 £15.93 -0.341 0.733
Urea, mmol/L 5.08 +1.28 5.40+£1.43 5.29+£1.38 -1.087 0.277
Uric acid 354.88 £ 77.71 379.31 + 85.60 370.81 +83.42 -1.577 0.115
eGFR 114.05 +£35.16 129.53 +32.54 124.15 +34.13 -2.646 0.008
Modified eGFR* 91.64 + 25.05 100.19 £ 22.75 97.24 +23.81 -1.969 0.049
Sedimentation 20.55 + 18.92 19.56 +13.88 19.90 £ 15.74 -0.062 0.951
Leukocyte 7.16 £1.65 7.46 £1.58 7.36 £1.60 -0.722 0.470
Erythrocyte 4.85+0.45 4.87 +£0.44 4.86 +0.44 -0.279 0.780
Hematocrit 0.43+0.04 0.43 £0.03 0.43 £0.04 -0.553 0.580
Hemoglobin 143.13 £14.95 144.45 +12.40 143.99 +13.29 -0.264 0.791
Thrombocyte 262.30 +52.48 254.91 +55.20 257.48 +54.15 -0.810 0.418

LDL - low-density lipoprotein; HDL — high-density lipoprotein; AST — aspartate aminotransaminase; ALT — alanine

aminotransaminase; eGFR — estimated glomerular filtration rate. For other abbreviations, see Table 1.

All values are given as mean * standard deviation. The bold values indicate a significance level of p < 0.05.
Note: * used for an overweight patient.

Table 4
Exercise stress test
Parameters OSAHS Total vz p-value
moderate severe
Submaximal heart rate achieved 26 (68.42) 59 (84.29) 85 (78.70) 3.698? 0.054
Ischemia 3 (7.50) 3 (4.00) 6 (5.22) 0.6462 0.421
Arrhythmias 2 (5.26) 7 (10.00) 9(8.33) 0.7232 0.395
Level 271+1.14 2.61+1.04 2.65+1.07 -0.259 0.796
Duration (min) 6.53+3.25 6.14 +2.95 6.28 +3.05 -0.384 0.701
Double product before test 9,541.05+1,718.26  9,876.86 + 1,877.82 9,758.7 +1,822.31 -1.017 0.309
Double product after test 21,409.5+5804.29 22,177.73+6,896.41 21,910.52 +6,521.74 -1.398 0.162

OSAHS - obstructive sleep apnea-hypopnea syndrome; min — minutes.
All values are given as numbers (percentages) or mean + standard deviation.

Note: @ Chi-square test was used.

p =0.027) compared to those with moderate OSAHS. In
addition, a significantly higher proportion of patients with
severe OSAHS suffered from obesity (94.67% vs. 77.5%,
p = 0.006).

No significant differences were observed in the
investigated laboratory parameters between the groups
except for creatinine clearance (129.53 + 32.54 vs. 114.05 +
35.16, p = 0.008) and creatinine clearance adjusted for
overweight patients (100.19 + 22.75 vs. 91.64 + 25.05,
p =0.049). Both parameters were statistically higher in
patients with severe OSAHS (Table 3).

The ESTs were performed in 108 patients (38 with
moderate, and 70 with severe OSAHS). The differences in
exercise tolerance among the groups were shown in Table 4.

There were no significant differences in the examined
parameters among the groups.

A total of 113 (39 with moderate and 74 with severe
OSAHS) patients completed the SF-36 questionnaire. Two
patients did not complete the questionnaire, and their data
were not included in the study. The physical component
summary (PCS) was higher in the moderate OSAHS group,
while the mental component summary (MCS) was higher in
the severe OSAHS group (Table 5), but without statistical
significance.

After excluding DM, obesity, and stress, a correlation
analysis was performed between AHI and EST level, PCS,
and MCS (Table 6). No significant correlation was observed
between AHI and EST level, PCS, or MCS.
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Table 5
The quality of life assessed by the SF-36 questionnaire
Parameters OSAHS Total z p-value
moderate severe
Physical functioning 51.88 + 26.33 53.69 +25.90 53.05 £ 25.95 -0.494 0.621
Limitations due to physical health 4423 +43.48 45.61 + 40.83 4513 +41.57 -0.339 0.735
Limitations due to emotional problems 52.99 + 43.07 60.81 +39.16 58.11 + 40.53 -0.870 0.384
Energy/fatigue 49.10 +19.60 51.15 + 19.65 50.44 +19.57 -0.585 0.559
Emotional well-being 66.26 + 18.28 67.46 +18.11 67.04 £18.10 -0.348 0.728
Sacial functioning 66.35 + 27.23 66.05 + 25.04 66.15 + 25.70 -0.150 0.881
Pain 52.31+29.28 55.47 + 25.86 54.38 +27.00 -0.647 0.518
General health 50.00 + 18.25 48.92 +17.79 49.29 +17.88 -0.219 0.827
Health change 40.38 +24.07 49.32 + 28.66 46.24 +27.39 -1.519 0.129
Physical component summary 65.59 + 13.29 63.77 + 13.69 64.40 + 13.52 -0.531 0.595
Mental component summary 76.83 + 16.16 79.16 £ 14.55 78.35+15.1 -0.901 0.367

SF-36 — Short-Form 36. OSAHS - obstructive sleep apnea-hypopnea syndrome.

All values are given as mean + standard deviation.

Table 6
Correlation between AHI and EST, MCS, and PCS
Index EST level PCS MCS
AHI R -0.0120 0.086 0.098
p 0.902 0.387 0.324
AHI - apnea-hypopnea index; EST - exercise stress test;

PCS - physical component summary; MCS — mental component

summary.

Discussion

The study evaluated 115 patients with moderate or
severe OSAHS and HTA, focusing on disease severity, CVR
profile, QoL, and exercise tolerance. As expected, patients
with severe OSAHS had higher BMI and neck
circumference, in line with previous research linking obesity
and anthropometric markers to OSAHS severity =21, A high
prevalence of CVR factors was observed, underscoring the
substantial cardiovascular burden in this population.
However, no significant differences were detected between
moderate and severe OSAHS in QoL measures or exercise
tolerance. These findings suggest that disease severity may
not reliably predict exercise tolerance or perceived health
status. Finally, detection of ischemic changes and confirmed
CAD in some patients further highlights the necessity of
cardiovascular screening in this population.

The study population comprised predominantly males
[91 (79.13%)], with only 24 (20.87%) female participants.
Our results are in concordance with the results of previous
trial 22. The higher prevalence of OSAHS in males can be
explained by several factors. Women less frequently report
typical OSAHS symptoms like snoring or witnessed
apneas 2°. On the other hand, the male respiratory tract is
longer and more prone to collapse compared to the female
respiratory tract 2. Nevertheless, the most important
explanation for sex-related differences in OSAHS prevalence
is the protective role of progesterone and estrogen, which
enhance upper airway dilator muscle function and reduce the
likelihood of developing OSAHS %. As anticipated, all
assessed sleep study parameters showed significantly better
values in moderate OSAHS than in severe OSAHS.
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Patients with severe OSAHS had significantly higher
neck circumference and BMI values, and a greater
proportion of them were obese compared to those with
moderate OSAHS. This is in concordance with previous
research 121, The obesity and high BMI values significantly
increase the chance of OSAHS development ¥, and a
positive correlation between BMI and OSAHS severity has
been found—the higher the BMI, the higher the AHI 8
Moreover, it has been shown that neck circumference can
predict both the presence and severity of OSAHS in snoring
patients *°, and that neck circumference positively correlates
with OSAHS severity %°. Some evidence suggests that this
correlation is even stronger than that observed between
OSAHS and general obesity 2.

A high prevalence of CVR factors was noticed in
OSAHS patients, including obesity (88.70%), dyslipidaemia
(69.57%), smoking (53.91%), heredity (58.26%), physical
inactivity (42.61%), and DM (26.96%). These findings align
with previous research, which highlights high CVR in
patients with OSAHS 2 27, However, standard CVR
assessment tools may underestimate or inadequately
represent CVR associated with OSAHS %,

Several factors contribute to impaired QoL in patients
with OSAHS 2% % Depression 2, poor sleep quality ¥,
comorbidities, excessive daytime sleepiness 3%, and
cognitive dysfunction 3! are frequently observed in this
population and are associated with reduced QolL.
Surprisingly, the severity of OSAHS does not influence the
QoL %, Our study confirmed these findings as all
investigated  parameters obtained by the SF-36
questionnaire showed no significant differences between
the groups. Furthermore, there were no statistically
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significant differences in PCS and MCS between the
groups. These findings may be attributed to several factors,
including potential adaptation mechanisms in patients with
more severe OSAHS, the subjective nature of QoL
assessments, and the limited sample size of the study.

Patients with OSAHS have lower levels of physical
activity compared to individuals without OSAHS, and
regular physical activity has been shown to reduce the risk of
OSAHS development *. Obesity, daytime sleepiness,
fatigue, and decreased energy contribute to reduced exercise
tolerance in OSAHS patients. It might be hypothesized that
exercise tolerance decreases with increasing OSAHS
severity. Exercise tolerance was assessed using EST rather
than cardiopulmonary exercise testing (CPET), the latter
being a more sensitive method for evaluating exercise
tolerance in patients with OSAHS 34 In the present study,
there were no statistically significant differences in exercise
tolerance on EST between the investigated groups.
Moreover, the anticipated negative correlation between AHI
and exercise tolerance was not observed in our analysis.
These findings are consistent with previous studies reporting
weak or absent associations between AHI and objective
measures of exercise tolerance, particularly in men 3,
suggesting that OSAHS severity is not always a reliable
predictor of exercise tolerance . Finally, it should be noted
that we used EST rather than CPET, which is considered a
more sensitive method for assessing exercise tolerance in
patients with OSAHS ¥,

Six (5.22%) patients of the 109 who underwent EST
exhibited ischemic changes on the electrocardiogram. Three
of these patients were referred for stress echocardiography,
which revealed no exercise-induced wall motion
abnormalities. Conversely, three patients underwent
coronary angiography, with one demonstrating multivessel
CAD. Moreover, one patient was directly referred for

coronary angiography due to high CVR. Multivessel CAD
was also identified in this patient. These findings underscore
the importance of screening for CAD in patients with
OSAHS ¥,

The RPG was performed instead of respiratory
polysomnography, which remains the gold standard for
OSAHS diagnosis. This decision was necessitated by the
lack of readily available respiratory polysomnography
facilities within our medical center. Although it has certain
limitations, RPG remains a valuable and widely used tool for
assessing respiratory events during sleep, particularly in
resource-constrained settings *. In addition, exercise
tolerance was assessed using EST instead of CPET, although
CPET represents a more sensitive and comprehensive
method for evaluating exercise tolerance in patients with
OSAHS. The predominance of male (79.13%) participants
reduces the generalizability of our results to female patients.

Conclusion

Patients with obstructive sleep apnea-hypopnea
syndrome overall exhibit multiple cardiovascular risk factors
and are characterized by reduced quality of life and
decreased exercise tolerance. Nevertheless, in our sample,
increasing severity of obstructive sleep apnea-hypopnea
syndrome did not correspond to significant differences in
quality-of-life domains or exercise tolerance. Importantly,
we detected multivessel coronary artery disease in
asymptomatic patients, which underscores the clinical
importance of coronary artery disease screening in patients
diagnosed with obstructive sleep apnea-hypopnea syndrome.
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Nikolaj Sergejevic Korotkov: 120 godina njegove metode merenja arterijskog

krvnog pritiska
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Abstract

Nikolai Sergeyevich Korotkov (1874-1920) was a Russian
military doctor and surgeon who discovered the technique
of non-invasive measurement of arterial blood pressure.
Measuring arterial blood pressure is possible based on the
tones recorded with a stethoscope, now known as Korot-
kov sounds, using a sphygmomanometer. The tones disap-
pear when the air pressure in the cuff placed around the
upper arm exceeds the systolic pressure. The appearance of
the first of a total of five tones occurs after the gradual de-
flation of the cuff and indicates the systolic pressure. It is
several millimeters of mercury higher than that obtained by
palpation of the radial artery, as was determined until then.
The disappearance of the last, fifth tone, with a further re-
duction of air pressure in the cuff, indicates the diastolic
pressure. Until that moment, measuring diastolic pressure in
such a painless and simple manner had not been possible.
Exactly 120 years have passed since Korotkov, at only 31
years of age, first announced his discovery in 1905 in Petro-
grad. The method was recognized by the professional
community in 1939. Since then, Korotkov’s sounds have
been accepted worldwide for measuring arterial blood pres-
sure. This method has remained unsurpassed to this day.

Keywords:
blood pressure determination; history, 20th century;
history of medicine; russia; surgeons.

Apstrakt

Nikolaj Sergejevic Korotkov (1874—1920) bio je ruski
vojni lekar, hirurg, koji je otkrio tehniku neinvazivnog
merenja arterijskog krvnog pritiska. Merenje arterijskog
krvnog pritiska je moguce na osnovu tonova registrovanih
stetoskopom, danas poznatih kao Korotkovljevi, uz
koriSenje sfingomanometra. Tonovi nestaju kada je
pritisak vazduha u manzetni postavljenoj oko nadlaktice
visi od sistolnog pritiska. Pojava prvog od ukupno pet
tonova javlja se posle postepenog ispustanja vazduha i
oznacava sistolni pritisak. On je za nekoliko milimetara
zivinog stuba visi od onog dobijenog palpacijom radijalne
arterije, kako se do tada odredivalo. Nestanak poslednjeg,
petog, tona uz dalje smanjenje vazdus$nog pritiska u
manzetni, oznacava dijastolni pritisak. Njega do tog
momenta nije bilo moguée meriti ovako bezbolnim i
jednostavim nac¢inom. Upravo se navrsilo 120 godina od
kada je Korotkov, sa svega 31 godinom zZivota, svoje
otkrice prvi put saopstio 1905. godine u Petrogradu.
Metoda je prepoznata od stru¢ne javnosti 1939. godine.
Od tada su u svetu prihvaéeni Korotkovljevi tonovi za
merenje arterijskog krvnog pritiska. Ova metoda je do
danas ostala neprevazidena.

Kljucne reci:
krvni pritisak, merenje; istorija, 20. vek; istorija
medicine; rusija; hirurzi.

Introduction

High arterial blood pressure (BP) is a common and
widespread disease worldwide. It is estimated that almost a
third of humanity has this health problem, which has
numerous, sometimes life-threatening complications . In
order to properly treat and control it, simple, reliable,
accurate, and frequent measurements are necessary. Owing

to the discovery of a young Russian military surgeon,
Nikolai Sergeyevich Korotkov (Figure 1) 2, this has been
done for more than a century.

Harold Segall was the first to conduct an intensive
study of Korotkov in 1939. The first photograph of Korotkov
was published quite late, in 1970. The second one was
published in 1976 by Segall. He himself was involved in BP
research and was very interested in the life and work of
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Korotkov. In 1940, Segall wrote: “After Korotkov
introduced the auscultatory method in 1905, its use became
almost universal, and interest in measuring diastolic BP by
any other method diminished considerably”, ®.

Fig. 1 - Niko ai Sergeyevch Korokov 2,
(https://www.wikidata.org/wiki/Q918543)

In 1939, the Joint Committee of the American Heart
Association and the Cardiac Society of Great Britain and
Ireland officially recognized and accepted worldwide
Korotkov’s method for BP determination. Some have
published translations of his original work, with the intention
of reducing the great ignorance surrounding his work,
despite its enormous importance in the discovery of BP
measurement .

Nikolai Sergeyevich Korotkov

It should be noted that the biographical data of Nikolai
Sergeyevich Korotkov is not unique nor uniform, but differs
from author to author. There are variations in the translation
of the name itself: Nikolay Sergeevich Korotkov, Nicolai
Sergeyevich Korotkoff, and Nikolai Sergeyevich Korotkov.
In this paper, we used the third version.

Nikolai Sergeyevich Korotkov was born on February
13, 1874, in Kursk, into an Orthodox merchant family.
There, he completed primary and secondary school education
with excellent results. He enrolled in the Faculty of Medicine
in Kharkov (now Kharkiv, Ukraine) in 1893, where he
finished one semester according to some sources °, while
other sources mention one year * or even longer. After that,
he transferred to Moscow University in 1895, where he
graduated with excellent grades in 1898. He was 24 years old
at the time. Following this, he was appointed a resident
intern at the Surgical Clinic of Moscow University under
Prof. Alexander A. Bobrov, one of the preeminent surgeons.
He worked there for two years, without pay. He compensated
for this by working in private practice.

As a young doctor, he served voluntarily in several
wars. In 1900, he was in the Far East during the Boxer
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Rebellion in China. He was sent there by the University, as
part of the Red Cross under the leadership of Dr. Ivan
Pavlovich Aleksinsky, a former student of Prof. Bobrov. He
traveled to the battlefield by the Trans-Siberian Railway and
returned to Moscow via Japan, Singapore, Ceylon, the Suez
Canal, the Mediterranean, and the Black Sea. For his
“exceptionally zealous efforts in helping the sick and
wounded soldiers,” he was awarded the Order of St. Anna
3rd class 4. After returning from the war, Korotkov translated
Eduard Albert’s monograph “Diagnosis in Surgery” from
German into Russian.

From 1901 to 1903, he was again at Bobrov’s Clinic in
Moscow as the “chief ordinator” (a senior hospital
physician) 5. In the subsequent period, from 1903, he went to
Saint Petersburg, Russia, at the invitation of his colleague
Sergei P. Fedorov, a surgeon, former assistant of Prof.
Bobrov, who worked as a professor at the Imperial Military
Medical Academy. Dr. Korotkov was appointed an instructor
at the Women’s Department of the Surgical Clinic, headed
by Dr. Fedorov. He worked as an unpaid doctor. Shortly
thereafter, he was allowed to take his first (theoretical and
practical in 1903) and second (theoretical in 1904) doctoral
exams. “It should be noted that the professor who proctored
Korotkov’s examination in physiology was lvan Petrovich
Pavlov, the 1904 Nobel laureate in Physiology or Medicine
for studies on digestion” 8. After these exams, he temporarily
stopped working on the thesis to take care of his health,
which was already deteriorating, possibly due to
tuberculosis.

During the Russo-Japanese War (1904-1905), he
voluntarily went to Manchuria, to the city of Harbin.
There he worked as a senior surgeon for the Second
Hospital Unit of the Red Cross of St. George, and then as
a surgeon in the First (sometimes reported as Second)
Main Hospital in Harbin, China % & His wife, Elena
Aleseevna Grigoryeva, accompanied him on that journey
as a Red Cross nurse. By the spring of 1905, they were
expecting their first child.

He returned from the war to Saint Petersburg in April
1905 and continued to work on his doctoral thesis. In a brief
statement in the Report of the Imperial Military Medical
Academy in Saint Petersburg dated November 8, it was
described how Korotkov measured the arterial BP of the
wounded soldiers. The text was 281 words long 7. In it, Dr.
Korotkov described his technique for determining systolic
and diastolic BP. It was entitled “On the issue of the methods
for measuring blood pressure”. At the age of only 31, he
presented his technique for measuring arterial BP. He
himself was not aware of the significance of his discovery.
He is remembered worldwide for this achievement. Exactly
120 years have passed since this highly significant discovery
was made.

The following month, he published another short
statement in order to experimentally support his theory. In a
series of canine experiments, he demonstrated that the
occurrence of tones and murmurs was of arterial, not cardiac,
origin. He reported the results of these experiments at a
scientific seminar on December 13 &,
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Dr. Korotkov was, first and foremost, a war surgeon
and a practicing physician, not primarily a researcher. While
treating wounded soldiers with arm and leg injuries, his main
concern, as a wartime vascular surgeon, was to assess the
adequacy of the collateral arterial circulation. He needed to
find reliable clinical signs that could predict “whether the
collateral blood supply was undiminished, so that the injured
artery could be safely ligated when amputation was likely” °.
Dr. Korotkov wrote: “The unpredictable results of operations
are unpleasant for the physician and even more unpleasant
for the patient. Therefore, it would be advisable to seek the
basic signs by which it is possible to know whether the
patient would be dead or alive after the ligation of the
artery.” °. Searching for a solution to this problem, he
discovered auscultatory measurement of BP. This unique
method was new. Until then, the accepted method was
palpation of the radial artery, which determined only systolic
BP.

Both wars enabled him to collect material for his
doctoral dissertation. He obtained valuable data on the
diagnosis and treatment of traumatic aneurysms, collecting
44 cases of arterial aneurysms and 41 cases of arteriovenous
aneurysms * 5. All cases of vascular injury were thoroughly
investigated, analyzed, and registered. “Korotkov’s spiritual
mentor was Nikolai Ivanovich Pirogov (1810-1881), the
greatest surgeon in the history of medicine and the founder
of scientific war surgery”, as stated in the original text
quoted here S,

In 1910, he defended his 150-page dissertation, entitled
Experience in determining the strength of arterial collaterals
(in Russian: Onweim onpedenenus cunvt apmepuarbHbiX
xonamepanei), in which he also briefly described BP
measurement °.

Korotkov’s sound

In his work, Korotkov used previous discoveries such
as the Riva-Rocci sphygmomanometer and a children’s
stethoscope, which he placed directly below the cuff 4 °,

In 1886, the Italian physician Scipione Riva-Rocci
(1863-1937) discovered, for that time, a new non-invasive
method for measuring BP 1°. The method, still used to this
day, includes a cuff placed around the middle third of the
upper arm, which, when inflated, occludes blood flow in the
brachial artery, accompanied by the disappearance of the
pulse in the radial artery. With gradual deflation, the pulse
returns, indicating the systolic BP. The cuff is connected to a
mercury manometer.

Korotkov considered the tones and murmurs in the
vessel to be due to compression of the brachial artery and
their potential relationship with BP values. Normally, blood
in the brachial artery moves in a laminar (smooth) flow,
which is not audible with a stethoscope. When the air is
gradually released from the cuff, due to the reduction in
compression of the brachial artery, the flow becomes
turbulent, which allows these tones to be heard with a
stethoscope. When the brachial artery begins to decompress,
after inflating to the point of complete disappearance of

sounds (complete obliteration), a pulsating blood flow is
established, which generates sounds named after Korotkov,
known as “Korotkov sounds” .

Korotkov sounds are divided into five phases: (I) clear
knock sounds are heard, at least two consecutive knocks
(emergence); (Il) attenuation of the knock sounds
(softening); (111) return of the knock sounds, with increased
sharpness and intensity (sharpening); (V) sudden attenuation
of the sounds (damping); (V) complete disappearance of all
sounds .

Systolic BP is when the first knock sound is heard in
the stethoscope (phase 1), and diastolic BP is when there is
no more sound (phase V). These two phases, | and V, are
therefore the determinants of systolic and diastolic BP. The
systolic pressure measured this way was a few millimeters
higher than the one obtained by palpation of the radial artery.
Measuring the diastolic BP at that time was imprecise and
challenging for researchers 7.

This non-invasive method of measuring BP is the “gold
standard”, even today. It may be at risk of being replaced by
the increasing use of automated devices. This is, however,
unlikely, because they must compare their algorithms,
through international protocols, with arterial BP measured by
the Korotkov method **.

The Korotkov method is one of the most useful in
diagnosing,  treating,  monitoring, and  preventing
cardiovascular diseases *2.

The rest of the biography

In 1908-1909, before defending his dissertation,
Korotkov worked as a research physician in the Vitimsko-
Olekminsky mining district in Siberia, where dry and very
cold winters were thought to alleviate tuberculosis to some
extent. He was able to return to Saint Petersburg. After
defending his dissertation, he returned to Siberia as a surgeon
to the workers of the Lensk gold mines (named after the
Lena River, not the city of Lensk). Here, he witnessed some
violence by Tsarist authorities and was deeply affected by
the murder of unarmed striking miners. After this, he
returned to Saint Petersburg * . During the First World War,
he served as a military surgeon at the Charitable House for
disabled soldiers in Tsarskoe Selo 4 (now the town of
Pushkin), Russia. Later, after the October Revolution, he
became physician-in-chief of the Mechnikov Hospital in
Petrograd (renamed from Saint Petersburg). After that, he
was a senior physician at the Petrograd Hospital on
Zagorodny Avenue 8. From 1913 until his death, he was in a
more favorable financial situation, so he was able to devote
himself to reading and painting, and even return to scientific
research work.

He died prematurely on March 14, 1920, at the age of
46. It is believed that he succumbed to tuberculosis. He was
buried at the Academy site in Bogoslovskoe Cemetery, Saint
Petersburg. One of the streets within the Military Medical
Academy, where Korotkov worked, is named after him &,

His wife died during the siege of Leningrad (renamed
from Petrograd) in 1941. His son Sergey also followed in his
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father’s medical footsteps. He was a doctor, a specialist in
sports medicine and rehabilitation. He died (around) 1978 °.

There is little information available about the family of
Nikolai Korotkov. This applies not only to Nikolai
Sergeyevich Korotkov himself, but also to his wife, son, and
his son’s family, whom his wife outlived 5.

Some biographical information was published in English
by Harold Segall in 1965 5 However, due to differences
between the Russian and American education systems, Segall
misinterpreted certain facts of Korotkov’s life 8.

Conclusion

Nikolai Sergeyevich Korotkov discovered a non-
invasive method of measuring blood pressure that remains
the “gold standard” to this day. Although the reasons for the
interruption of his promising academic career remain
unclear, his achievement at the age of 31 was truly epochal,
demonstrating both the simplicity and remarkable accuracy
of auscultatory measurement of systolic and diastolic blood
pressure.
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CORRIGENDUM

(CC BY-SA) &8y DOI: https://doi.org/10.2298/VSP2602130E

I. The article “Clinical and laboratory status in Parkinson’s disease patients with and without polyneuropathy* published in
the October 2024 print issue of the Vojnosanitetski pregled (Vojnosanit Pregl 2024; 81(10): 613-8;
https://doi.org/10.2298/VSP240528061P) by Sanela Popovi¢, Nemanja Popovi¢, Dragica Hajder, Smiljana Kosti¢, Aleksandra
Luci¢ Prokin, contains error with respect to the e-mail address of the corresponding author Sanela Popovi¢. Instead of the ex-
isting e-mail address sanela_bozic@yahoo.com, it should be sanela.popovic@mf.uns.ac.rs

This article was corrected Online *.

1. Popovi¢ S, Popovi¢ N, Hajder D, Kosti¢ S, Luci¢ Prokin A. Clinical and laboratory status in Parkinson’s disease patients
with and without polyneuropathy. Vojnosanit Pregl 2024; 81(10):613-8. (https://doi.org/10.2298/VSP240528061P).
Available at the web-site: https://www.vsp.mod.gov.rs/eng/clanak/1644



mailto:sanela_bozic@yahoo.com
mailto:sanela.popovic@mf.uns.ac.rs
https://doi.org/10.2298/VSP240528061P
https://www.vsp.mod.gov.rs/eng/clanak/1644

Vol. 83, No. 2

VOJINOSANITETSKI PREGLED

Page 131

INSTRUCTIONS FOR AUTHORS

Before submitting a manuscript for consideration for publication in the
journal Vojnosanitetski pregled (VSP), authors are required to carefully read
the Instructions for Authors in order to prepare the manuscript in accordance
with the journal’s guidelines.

A manuscript that does not meet the requirements of these instructions cannot
be considered and will be returned to the authors for completion and correction.

Upon acceptance of the manuscript for publication in VSP, the authors
transfer their copyright to the journal’s publisher, the Ministry of Defense of
the Republic of Serbia, University of Defense.

VSP adheres to the recommendations of the International Committee of
Medical Journal Editors (ICMJE), Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (available at
https://www.icmje.org/recommendations/).

VSP is available in open access mode. All articles may be downloaded
free of charge from the journal’s website and used in accordance with the
Creative Commons  Attribution-ShareAlike (CC  BY-SA) license
(https://creativecommons.org/licenses/by-sa/4.0/deed.en).

SENDING MANUSCRIPTS

The manuscript and all accompanying materials should be submitted as a
single document (with all appendices incorporated into the text and placed at the
end of the manuscript after the References section), exclusively in electronic form
via the Aseestant submission system. In order to preserve quality, submitting the
images as separate files is also recommended to avoid image compression and
potential loss of quality, since Word may reduce their resolution. All authors and
reviewers must be registered system users with a unique email address.
Registration is possible at: http://aseestant.ceon.rs/index.php/vsp/user. The
technical guide for using the electronic submission system is available at:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

If you encounter any problems submitting your manuscript via the Aseestant
platform, you can contact the journal’s Editorial Office for assistance by sending
an email to: vsp@vma.mod.gov.rs.

GENERAL INSTRUCTIONS

VSP publishes manuscripts that have not been previously published, in whole
or in part, and that are not under consideration for publication or have not been
accepted for publication in any other journal.

VSP does not consider manuscripts that have been previously published as
preprints.

The journal accepts manuscripts whose results have been previously
presented at scientific or professional meetings and published as abstracts,
provided that these results have not been published with a DOI (e.g., an extended
abstract in a journal supplement).

If part of the results presented in the submitted manuscript has previously
been reported at a scientific/professional meeting or is part of a doctoral
dissertation, the Submission Letter to the Editorial Board must specify the official
name of the meeting, its location and date, and indicate whether the presented
results have been published and in what form (e.g., same or different title or
abstract). This information should also be clearly stated in a Note at the end of the
manuscript.

Manuscripts are published in English. Certain categories of articles (e.g.,
history of medicine/dentistry/pharmacy) may, at the discretion of the VVSP Editorial
Board, be published in Serbian. All manuscript categories, except for Editorials,
Letters to the Editor, Research Letters, Book Reviews, and Reports from Scientific
or Professional Meetings, must include abstracts in both Serbian and English (as
part of the manuscript). For details on the structure and length of the abstract, see
the Abstract section of these Instructions.

Manuscripts should be prepared using Microsoft Word, with Times New
Roman font, size 12 pt, and line spacing 1.5. Set the page size to A4, with a left
margin of 4 cm and the remaining three margins 2 cm each. Text should be typed
without hyphenation, and only one space should follow each punctuation mark. If
special characters (symbols) are used in the text, the Symbol font should be applied.

References cited in the text should be indicated with Arabic numerals in
superscript, in the order in which they appear.

Pages should be numbered consecutively in the bottom right corner, starting
from the first page (excluding the title page).

When writing in English, follow the American English language standard.
The International System of Units (SI) must be used, except for blood pressure
(mm Hg) and temperature (°C).

Use standard abbreviations throughout the text. Avoid abbreviations in the
title and abstract unless necessary. At their first mention, provide the full term
followed by the abbreviation in parentheses; thereafter, use only the abbreviation
in both the abstract and the main text. Do not use abbreviations in the Conclusion
section (excluding the abstract).

Do not use commercial names of drugs or other products; if necessary, the
generic name must also be provided. Devices and equipment should be referred to
by their trade names, with manufacturer details (name and location) provided in
round brackets. If labels combining letters and numbers are used in the text, ensure
that superscript or subscript numbers are written precisely.

Avoid using bold or italic fonts, as they are reserved for subheadings.
Exceptions include terms that must be italicized, such as gene names or foreign
words in Latin.

Study groups must be clearly defined and consistently named throughout the
manuscript. Use a single, consistent term for the same concept. In the Results
section, avoid sentences beginning with phrases like “Table X shows” or “Figure
X illustrates”. Instead, the sentence should describe the result, with the table or
figure reference placed in parentheses at the end of the sentence. Sentences should
not begin with abbreviations, numbers, or dates. Avoid overly long sentences that
reduce clarity; favor short, clear sentences. The Conclusion should be written with

new sentences, without repeating previously stated ones. Translation of
manuscripts into English using Google Translate may lead to misunderstandings
and is therefore not recommended.

When selecting keywords, use Medical Subject Headings — MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Keywords in the accepted
manuscript cannot be altered by the authors, as they are descriptors from the
Thesaurus used by professional indexers.

REQUIRED ACCOMPANYING DOCUMENTS
AUTHOR STATEMENT AND AUTHORSHIP

For every manuscript submitted for consideration for publication in VSP, the
author(s) must provide an Authorship Statement Form (ASF) confirming that the
work has not been previously published and is not simultaneously under
consideration for publication in another journal. The ASF must also confirm that
all authors meeting the authorship criteria have read and approved the manuscript,
and provide contact information for all authors (email address and mobile phone
number). In this form, authors must declare any potential conflicts of interest or the
absence thereof. All authors must sign the ASF by hand.

For additional information on different types of conflicts of interest, see the
recommendations of the World Association of Medical Editors — WAME:
http://www.wame.org.

VSP follows the authorship criteria recommended by ICMJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). Authorship is based on fulfilling all four
given criteria: substantial contributions to the conception of the work, acquisition
of data or analysis/interpretation of data; critical revision of the manuscript for
important intellectual content; approval of the final version of the manuscript to be
published; accountability for all aspects of the published work. All other
contributors who participated in the work but do not meet the authorship criteria
should be listed in the Acknowledgements, specifying their contribution.
Individuals mentioned in the Acknowledgements must provide written consent.

ETHICAL APPROVAL

All research involving humans and/or human material must be conducted in
accordance with the [ICMJE recommendations (https://www.icmje.org/
recommendations/browse/roles-and-responsibilities/protection-of-research-particip
ants.html) and the Declaration of Helsinki, 2024 revision (https://www.wma.net/
policies-post/wma-declaration-of-helsinki/). Authors are required to submit a
scanned copy of the Ethics Committee (EC) approval from the competent
institution that approved the study, showing the date of issuance and the subject of
the research, along with the manuscript. The EC approval should be submitted in
the original language and in English (a certified copy is acceptable).

The Methods section must indicate that the study was approved by the
relevant EC, including the name of the institution and the approval number, and
that it was conducted in accordance with ethical principles for research involving
humans and/or human material.

Patient anonymity must be protected following ICMJE recommendations. For
research involving patient data that could allow direct or indirect identification,
authors must obtain written informed consent from the patient, state in the
manuscript that consent was obtained, and provide it to the Editorial Board if
requested.

For research involving animals, authors must provide approval from the
relevant EC ensuring compliance with international standards for the use of
laboratory animals in research.

The Editorial Board reserves the right to reject manuscripts deemed not
conducted in accordance with international ethical standards.

REPRODUCTION OF PREVIOUSLY PUBLISHED OR UNPUBLISHED
THIRD-PARTY COPYRIGHTED MATERIAL

If previously published illustrations (photographs, diagrams, etc.) are used,
the source must be cited, and permission must be obtained from the journal in
which they were originally published, granting approval for their use in VSP. If
unpublished third-party illustrations (photographs, diagrams, etc.) are used,
permission must be obtained from the original author(s) for publication in VSP.

PLAGIARISM

Since 2012, all manuscripts submitted to VSP are checked for potential
(self-)plagiarism using SClIndeks Assistant — Cross Check (iThenticate).
Manuscripts found to contain (self-)plagiarism will be rejected. Depending on the
extent and type of detected (self-)plagiarism, authors may be banned from
publishing in VSP for varying durations. Relevant authorities at the authors’
institutions and appropriate professional associations will also be notified.

USE OF Al

Generative artificial intelligence (Al) or Al-assisted technologies may be used
only in compliance with the principles of transparency (the use of Al must be
clearly stated in the manuscript), accountability (authors remain fully responsible
for the accuracy and originality of the content), verifiability (all participants in the
publishing process must verify that Al has not introduced fabricated data, citations,
or claims), and confidentiality (authors and reviewers are prohibited from
uploading manuscripts submitted to VSP to public Al services).

The use of Al tools is permitted only for limited linguistic and technical
interventions in the manuscript text: grammar and spelling correction, stylistic
refinement of the authors” text, assistance with formatting, and technical assistance
(such as code correction). Authors may use Al tools exclusively to create Al-
assisted, but not Al-generated content.

Authors who have used Al-assisted content are required to fully and
accurately disclose the use of Al tools (the exact name of the Al tool, date of
access, prompts used, and purpose of use), guarantee the originality of the
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scientific contribution, avoid any fabrication or manipulation, and comply with the
rules of scientific ethics. Information on Al use should be stated in the Methods or
Acknowledgements section.

Using Al tools is prohibited for the following: generating substantial portions
of the manuscript content; creating scientific ideas, data, or results; analyzing or
interpreting results; formulating conclusions; modifying images, tables, or graphs
(including graphical abstracts); altering data or references.

Any unequivocally established improper use of Al will result in rejection of
the manuscript.

Al may not under any circumstances be an author or co-author, nor may it be
cited as an author in the References section.

To protect confidentiality, no part of unpublished research submitted to VVSP
may be entered into a large language model by authors or reviewers.

Authors who have used any Al tools are required to submit an Al Use
Statement when submitting the manuscript.

TYPES OF MANUSCRIPTS

VSP publishes the following categories and types of manuscripts and
communications: Editorial, Original Article, Preliminary Report, Short Report,
Case Report and Case Series, General (Narrative) Literature Review, Mini-
Review, Systematic Literature Review, Meta-Analysis, Systematic Literature
Review with Meta-Analysis, Current Topic, In Focus, Article on the History of
Medicine/Dentistry/Pharmacy, Letter to the Editor, Research Letter, Clinical
Research, Congress and Scientific Meeting Report, Book Review, In Memoriam,
and other contributions.

ORIGINAL ARTICLE

An Original Article presents new and significant findings in a specific field,
with a detailed description of the research methods used, the results obtained, and
the conclusions drawn. The reference list should include the most recent and most
relevant references in the field.

PRELIMINARY REPORT

A Preliminary Report presents research that has not yet been completed, with
findings that require further investigation and validation before final conclusions
can be drawn, but where the obtained information is of interest to the scientific and
professional community. It contains all sections of an Original Article, but in a
substantially abbreviated form. Authors are encouraged to subsequently publish a
full Original Article with complete, validated data and a comprehensive analysis.

SHORT REPORT

A Short Report presents a completed research study that is small in scope,
narrowly focused, and has clear conclusions based on the presented results. It
includes all sections of an Original Article, but in a substantially abbreviated form.
It is considered the final publication of that specific, limited study and cannot be
republished as a full-length article (although follow-up research building on it is
encouraged).

REVIEW ARTICLES

GENERAL (NARRATIVE) LITERATURE REVIEW

A General (Narrative) Literature Review provides a review, critical analysis,
and synthesis of existing scientific knowledge on a selected topic. Authors cover
all available relevant literature over a defined time period, present the results of
relevant studies, identify gaps, limitations, or controversies, and indicate directions
for future research, offering their own perspective on the issue in the form of
concluding remarks.

Authors of this category of article should have published at least five papers
in peer-reviewed journals (M20) in the field of the review topic.

MINI-REVIEW ARTICLE

A Mini-Review provides a concise overview of the existing literature and the
most recent advances within defined aspects of a particular research field, as well
as its new and/or current directions of development.

SYSTEMATIC LITERATURE REVIEW

A Systematic Literature Review synthesizes previously published studies on a
specific topic using clearly defined and pre-established methodological procedures
for study selection and evaluation. The author must use relevant databases, define
inclusion and exclusion criteria, and apply a transparent methodology.

META-ANALYSIS

A Meta-Analysis uses statistical methods to combine quantitative data from
multiple primary studies in order to identify overall trends and assess the strength of
evidence on a specific topic. Authors must use relevant databases, define inclusion
and exclusion criteria, and apply a transparent and reproducible methodology. The
research question must be clearly defined using the PICOS framework, and selection
guidelines and a study flow diagram (PRISMA) must be provided.

SYSTEMATIC LITERATURE REVIEW WITH META-ANALYSIS

A Systematic Literature Review with Meta-Analysis combines qualitative and
quantitative synthesis, using statistical techniques to summarize quantitative results
and qualitative synthesis for descriptive/narrative findings. Authors must use
relevant databases, clearly define inclusion and exclusion criteria, and apply a
transparent and reproducible methodology. The research question must be clearly
defined according to the PICOS framework, with specification of the reporting
guidelines used (e.g., PRISMA) and inclusion of a PRISMA flow diagram showing
study selection.

CURRENT TOPIC

A Current Topic addresses a contemporary, unresolved, or controversial issue
of theoretical and practical importance, presenting the authors’ own research

results or the most recent important data from the literature. The structure of the
article is flexible, and brief concluding remarks with a clear message are
encouraged.

IN FOCUS

An In Focus article provides a thematic, focused analysis or a brief overview
of a scientific issue within the journal’s scope, addressing a topic of significance
for the scientific community and broader professional audience.

CASE REPORTS
CASE REPORT and CASE SERIES (>4, <9)

Case reports or case series present cases with rare or unusual diagnoses,
diagnostic processes, treatment strategies, clinical courses, or treatment outcomes
that may be useful for clinical practice and medical education. The CARE
guidelines should be followed when preparing the manuscript (https://www.care-
statement.org/writing-a-case-report). Written informed consent from the patient is
mandatory.

EDITORIAL

Editorials are non-peer-reviewed texts written by the Editor-in-Chief and/or
members of the Editorial Board, intended to announce a new volume, special
issues, or content of significance for the profession and/or institutions served by
the journal, as well as invited editorial texts. Editorials should not contain
unpublished or original data, and must include a statement of conflict of interest.

LETTER TO THE EDITOR

A non-peer-reviewed comment or critique of a paper published in VSP. It is
written in a free format, with optional citation of relevant literature, and must not
contain unpublished results. It is published at the discretion of the Editor-in-Chief.

RESEARCH LETTER

A Research Letter is a short report of original research, containing
Introduction, Methods, Results, and Discussion in a condensed form (without
separate sections or subheadings) and up to 2 supplementary items (tables/figures).
It does not include an abstract or keywords, but must meet all general manuscript
requirements for consideration, including the peer-review process.

HISTORY OF MEDICINE/STOMATOLOGY/PHARMACY

Manuscripts presenting material relevant to elucidating specific events and/or
portraying notable figures in the history of medicine/stomatology/pharmacy, with
particular emphasis on military medicine/stomatology/pharmacy.

CLINICAL RESEARCH

Clinical Research includes original randomized controlled trials and
observational studies assessing the impact of one or more interventions or
measures on human health outcomes, clinical practice, or health policy.

Manuscripts must be prepared in accordance with international
guidelines (e.g., CONSORT - https://www.consort-statement.org/ or STROBE —
https://www.strobe-statement.org/) and be registered in a recognized public
registry (e.g., ClinicalTrials.gov).

BOOK REVIEW

A Book Review includes bibliographic details of the publication (authors,
original title, publisher, place, and year of publication), a brief summary, and
critical comments on the content, style, and significance of the book in the relevant
field. The manuscript must not exceed 2 pages.

SCIENTIFIC MEETING REPORT

A Scientific Meeting Report presents the activities of a scientific or
professional meeting, highlighting the most important presentations, conclusions,
or recommendations relevant to the wider readership of VSP.

MANUSCRIPT LENGTH

A complete manuscript consists of: title page, abstracts in Serbian and
English with keywords, main text, acknowledgements (if applicable), reference
list, and supplementary material (tables, figures, charts, diagrams, drawings).

For Original Article, General (Narrative) Literature Review, Systematic
Literature Review, Meta-Analysis, and Systematic Literature Review with Meta-
Analysis, the manuscript length may not exceed 5,000 words.

For Mini-Review, Preliminary Report, Short Report, Case Report, Case Series,
Current Topic, Clinical Research, and History of Medicine/Stomatology/Pharmacy,
the manuscript length may not exceed 3,000 words.

Manuscripts in other categories/sections may have a maximum of 1,500
words.

MANUSCRIPT PREPARATION
TITLE PAGE

The first page of the manuscript should include the following:

. Title of the manuscript without abbreviations;

2. Full names of all authors (without academic titles, but with ORCID
numbers included for those who have them) with symbols assigned in the
following order: *, t, £, §, ||, T, **, T1... etc.;

. Full official names of the institutions where the authors work, including

city and country of the institution (the symbols *, t, 1, §, ||, 1, **, 11 ... etc.

correspond to the institutions of each author);

At the bottom of the page, provide the name and surname, postal address,

email address, and phone number (mobile/Viber or WhatsApp) of the

author responsible for correspondence.

ABSTRACT

The abstract and keywords should be provided on the second page of the
manuscript. The abstract should be written in short and clear sentences. For the
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categories Original Article, Preliminary Report, Short Report, Systematic
Literature Review with Meta-Analysis, Meta-Analysis, and Clinical Research, the
abstract must be structured and include the following sections: Introduction/Aim,
Methods, Results, Conclusion. Each section should be written as a separate
paragraph beginning with a bolded heading. The most important results should be
presented, including numerical values and the level of statistical significance. The
conclusion must be directly related to the study results. The abstract must not
exceed 300 words.

For the categories Case Report and Case Series, the abstract should have the
following structure: Introduction (with the aim stated in the last sentence), Case
Report, Conclusion. Each section should be written as a separate paragraph
beginning with a bolded heading. The abstract must not exceed 250 words.

For all other manuscript categories: General (Narrative) Literature Review,
Mini Review, Systematic Literature Review, Current Topic, In Focus, and History
of Medicine/Stomatology/Pharmacy, the abstract is unstructured and must not
exceed 200 words.

Care should be taken in ensuring that the Serbian and English versions of the
abstract are accurate and precise translations of each other. No sentence may
appear in one version without being translated into the other.

KEYWORDS

Below the abstract, list five to seven relevant keywords or phrases that
indicate the content of the manuscript. It is recommended to avoid repeating words
from the title of the paper. When selecting keywords, use Medical Subject
Headings (MeSH) (https://www.nlm.nih.gov/mesh/meshhome.html).

STRUCTURE OF THE MAIN TEXT

Original Atrticles, Preliminary Reports, Short Reports, Meta-Analyses,
Systematic Literature Reviews with Meta-Analysis, and Clinical Research papers
must include the following sections: Introduction (a brief overview of the research
topic, with the study aim stated in the final paragraph); Methods (a precise
description of participant selection and applied methods, including statistical
methods, and the approval number of the competent Ethics Committee); Results
(presented in a logical order, without duplicating the same results in multiple
forms); Discussion (without repeating data already presented in the Results
section; only the obtained findings should be discussed, placing them in the
context of other relevant studies; the discussion and conclusions should be linked
to the study aims, and study limitations should be highlighted if necessary);
Conclusion (derived directly from the study results); Acknowledgements (if
applicable); References.

Manuscripts in the categories General (Narrative) Literature Review, Mini-
Review, Systematic Literature Review, Current Topic, and In Focus should contain
the following sections: Introduction (with appropriate subheadings), Conclusion,
and References.

Manuscripts in the categories Case Report and Case Series should include the
following sections: Introduction (the aim of the paper should be stated in the final
paragraph of the Introduction), Case Report (the patient’s identity must remain
anonymous), Discussion, and References.

A Case Report must not have more than five authors.

QUESTIONNAIRES

All questionnaires used as measurement instruments for any of the
investigated parameters must be translated into the language spoken by the study
participants, with evidence provided of their validation and cultural adaptation to
the participants’ setting.

TABLES AND FIGURES

Tables and figures, the number of which should be appropriate to the length
of the text, should be placed at the end of the main manuscript text, after the
References. The exact position of each item should be clearly indicated in the text.
The final placement of tables and figures will be determined during manuscript
preparation for publication.

Tables

The title should be placed above the table, and explanations (the legend)
below it. Tables should be numbered with Arabic numerals in the order in which
they appear in the text. Tables must be created exclusively in the Microsoft Word
program using the menu Table-Insert-Table, with the exact number of rows and
columns defined. Use Times New Roman font, 12-point size, single spacing.
Tables must be clear and include all elements necessary for the proper
interpretation of the data presented. If the displayed values have ranges or
reference values, these must be specified.

In the legend below the table, all abbreviations used in the table and all
symbols (e.g., superscript letters or bolded values) must be explained. In addition,
the applied statistical methods must be clearly specified.

Figures (Illustrations)

Figures include all forms of graphical material (photographs, drawings,
diagrams, and graphs). Figures should be embedded in the manuscript at the end of
the text, after the References and after the Tables (if any). Figures should be
numbered with Arabic numerals in the order in which they appear in the text.
Capital letters A, B, C, etc., should be used to designate parts of multipart figures.
Letters, numbers, and symbols must be clear, consistent, and of sufficient size to
remain legible after reduction. All elements shown in figures must be saved as
images (not as editable graphic objects) so that their position cannot be altered,
ensuring the accuracy of the data presented. Only digital images with a minimum
resolution of 300 dpi and in JPEG, PNG, or PDF format are accepted. Figures that
do not meet these requirements will not be accepted for publication. The
dimensions of submitted figures should be approximately the same as the
dimensions at which they will be published. If authors are unable to provide digital
photographs, original images should be scanned at a resolution of 300 dpi and at

their original size and submitted in that form. All text in diagrams and graphs
should be written in a sans-serif font for better readability (e.g., Arial, Helvetica),
with a font size of no less than 10 pt. Measurement units and scales must be clearly
indicated. Decimal numbers in graphs must be presented with a decimal point, and
thousands should be separated by a comma (e.g., 1,234.56).

Video supplements (illustrations of the manuscript) may last 1-3 minutes and
should be submitted in AVI or MP4 (FLV) format. A separate still image
representing the video (video thumbnail) must also be provided for use in the
electronic edition and publication in the printed edition, along with a link to the
platform where the video is already hosted.

In the legend below each illustration, all abbreviations, symbols, numbers, or
letters used to explain individual parts of the figure must be defined. For graphs,
the applied statistical methods should be specified where appropriate; for
photomicrographs, details of the staining method and magnification must be
provided.

If photographs of persons (patients) are presented, the face must be blurred or
written consent must be obtained from the person depicted. In imaging materials
(X-rays, CT scans, ultrasound images, etc.), all information that could identify the
patient must be removed. If a figure has been previously published, the source
must be cited, and written permission must be obtained if the material is protected
by copyright.

ABBREVIATIONS

Abbreviations should be used only when necessary, primarily for very long
names of chemical compounds or for terms that are already widely recognized in
abbreviated form (e.g., DNA). For each abbreviation—except standard units of
measurement—the full term must be given at its first occurrence in the text
(including the abstract). The use of abbreviations should be avoided in the title and
abstract; in the title, abbreviations should be used only if absolutely necessary. For
terms mentioned more than 3 times in the text, introducing appropriate
abbreviations is recommended.

DECIMAL NUMBERS

In manuscripts written in English, decimal numbers should be written with a
decimal point (e.g., 22.7), whereas in manuscripts written in Serbian, a comma
should be used (e.g., 22,7). Whenever possible, numbers should be rounded to one
decimal place and reported consistently throughout the manuscript (e.g., if one
value is 32.2, all others should also be rounded to one decimal place, e.g., 32.0).

UNITS OF MEASUREMENT

Length, height, weight, and volume should be expressed in metric units
(meter — m, kilogram (gram) — kg (g), liter — L) or their subunits. Temperature
should be expressed in degrees Celsius (°C), and blood pressure in millimeters of
mercury (mm Hg). Results of clinical and biochemical measurements should be
reported in metric units according to the International System of Units (SI).
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STATISTICAL ANALYSIS

In the Methods section, the applied statistical methods should be described in
sufficient detail to allow verification of their correct use and reproduction of the
analysis. Results must be presented numerically and clearly, with appropriate
measures of variability and reliability (e.g., standard deviation, standard error,
confidence interval). The type of study should be specified, and the manner in
which it was conducted should be described. Inclusion and exclusion criteria must
be stated. The software and the version of the computer program used for statistical
data analysis should be reported. In the Results section, as well as in the legends of
tables and/or figures, the statistical method used to analyze the presented results
must be indicated. The p values should always be written with a leading zero (e.g.,
p > 0.05, not p >.05).

REFERENCES

References should be numbered with Arabic numerals according to the order
of their first appearance in the text (including tables and figure legends). It is
recommended that the majority of cited references be published within the last ten
years. At least 80% of the cited references should be original research articles,
while books, book chapters, and review articles should account for no more than
20% of the total number of references. All references, regardless of the language of
the original source, must be cited in English, with the original language indicated
in parentheses after the reference.

All data on the references must be accurate, and the cited works should be
easily accessible to readers. A DOI number must be provided for each reference.
Citation of articles published in journals indexed in Current Contents, Index
Medicus (MEDLINE), Excerpta Medica, Scopus, and Web of Science is
recommended.

Citation of abstracts, secondary publications, oral communications, unpublished
works, official or confidential documents, Wikipedia, preprints and in press articles,
retracted articles, and articles published in predatory journals is not permitted.

When citing websites, the homepage must not be cited; instead, the specific
webpage from which the information was obtained must be referenced. Each cited
reference must be available for online verification. If a reference is not available
online (e.g., archival material), the author must provide the source from which the
cited material was obtained, or submit a photographed or scanned copy of the
document by emailing it to: strliteratura@gmail.com.

References should be formatted according to the VVancouver style established
by the ICMJE (https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-
ICMJE-Style?language=en_US).


https://www.nlm.nih.gov/mesh/meshhome.html
mailto:strliteratura@gmail.com
https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-ICMJE-Style?language=en_US
https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-ICMJE-Style?language=en_US

Page 134

VOJINOSANITETSKI PREGLED

Vol. 83, No. 2

Citation examples:
Article with 1 to 6 authors

Nikoli¢ 4, Biocanin V, Ranci¢ N, DuSpara M, Puri¢ D. Serbian translation
and validation of the SF-36 for the assessment of quality of life in patients with
diagnosed arterial hypertension. EABR Exp Appl Biomed Res 2023; 24(3): 227-
34. DOI: 10.2478/sjecr-2020-0073

Article with more than 6 authors

Kapur VK, Auckley DH, Chowdhuri S, Kuhlmann DC, Mehra R, Ramar K, et
al. Clinical Practice Guideline for Diagnostic Testing for Adult Obstructive Sleep
Apnea: An American Academy of Sleep Medicine Clinical Practice Guideline. J
Clin Sleep Med 2017; 13(3): 479-504. DOI: 10.5664/jcsm.6506

Volume with a Supplement

Smith JA, Brown LM. Effects of vitamin D on immune response. J Nutr Sci
2024; 15(Suppl 2): S45-53.

Issue with a Supplement

Zhou Q, Shi R, Kopjar B, Wang H, Chen D, Li H, et al. Adjacent
Intervertebral Disc Changes in Patients with Isobar Semirigid Dynamic
Stabilization System. Global Spine J 2017; 4(1 Suppl): s-0034-1376699.

Volume with Part (Pt)

Ozben T, Nacitarhan S, Tuncer N. Plasma and urine sialic acid in non-insulin
dependent diabetes mellitus. Ann Clin Biochem 1995; 32(Pt 3): 303-6.

Issue with Part (Pt)

Poole GH, Mills SM. One hundred consecutive cases of flap lacerations of the
leg in ageing patients. N Z Med J 1994; 107(986 Pt 1): 377-8.

Issue with no Volume

Turan I, Wredmark T, Fellander-Tsai L. Arthroscopic ankle arthrodesis in
rheumatoid arthritis. Clin Orthop 1995; (320): 110-4.

No Volume or Issue

Browell DA, Lennard TW. Immunologic status of the cancer patient and the
effects of blood transfusion on antitumor responses. Curr Opin Gen Surg 1993:
325-33.

Pagination with Roman numerals

Fisher GA, Sikic Bl. Drug resistance in clinical oncology and hematology.
Introduction. Hematol Oncol Clin North Am 1995; 9(2): xi—xii.

Book

Printed Book

Ritter JM, Flower RJ, Henderson G, Loke YK, MacEwan D, Robinson E, et
al. Rang & Dale's Pharmacology. 10th ed. London: Elsevier; 2023. p. 3630.

Book in electronic format

Shreeve DF. Reactive attachment disorder: a case-based approach [Internet].

New York: Springer; 2012 [cited 2012 Nov 2]. 85 p. Available from:
http:/dx.doi.org/10.1007/978-1-4614-1647-0

Chapter

In an edited book

Metcalf CS, Smith MD, Wilcox KS. Pharmacotherapy of the Epilepsies. In:
Brunton LL, Knollmann BC, editors. Goodman & Gilman’s The pharmacological
basis of therapeutics. 14th ed. NY: McGrawHill; 2023. p. 385-411.

In an edited electronic (online) book

Halpen-Felsher BL, Morrell HE. Preventing and reducing tobacco use.
In: Berlan ED, Bravender T, editors. Adolescent medicine today: a guide to
caring for the adolescent patient [Internet]. Singapore: World Scientific
Publishing Co.; 2012 [cited 2012 Nov 3]. Chapter 18. Available from:
http://www.worldscientific.com/doi/pdf/10.1142/9789814324496_0018

Website
Homepage

Diabetes Australia. Diabetes globally [Internet]. Canberra ACT: Diabetes
Auwustralia; 2012 [updated 2012 June 15; cited 2012 Nov 2]. 85 p. Available from:
http://www.diabetesaustralia.com.au/en/Understanding-Diabetes/Diabetes-Globally/

Part of a website

Australian Medical Association [Internet]. Barton ACT: AMA; ¢1995-2012.
Junior doctors and medical students call for urgent solution to medical training
crisis; 2012 Oct 22 [cited 2012 Nov 2]; [about 3 screens]. Available from:
https://ama.com.au/media/junior-doctors-and-medical-students-call-urgent-solution-
medical-training-crisis

Conference Proceedings

Kimura J, Shibasaki H, editors. Recent advances in clinical neurophysiology.
Proceedings of the 10th International Congress of EMG and Clinical
Neurophysiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam: Elsevier; 1996.

Article from Conference Proceedings

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and
security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O,
editors. MEDINFO 92. Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sep 6-10; Geneva, Switzerland. Amsterdam: North-Holland;
1992. p. 1561-5.

Dissertation

Knezevi¢ D. The importance of decontamination as an element of complex
therapy of poisoning with organophosphorous compounds [Ph.D. Thesis].
Belgrade: School of Veterinary Medicine; 1988. (Serbian)

Other published articles
News article

Vujadinovié J. The inconsistency between federal and republican regulation about
pharmacies. In between double standards. Borba 2002 February 28; p. 5. (Serbian)

Holy Bible

Serbian Bible. Belgrade: British and Foreign Biblical Society; 1981. Book of
Isaiah 2: 19-22. (Serbian)

Dictionaries and similar references

Kosti¢c AD. Multilingual Medical Dictionary. 4th Ed. Belgrade: Nolit; 1976.
Erythrophobia; p. 173-4.

Other  examples of citing publications can be seen at
https://www.nlm.nih.gov/bsd/uniform_requirements.html
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YIOYTCTBO 3A AYTOPE

Ipe nogHoMIeHa PYKOIKCA 32 pa3MaTpase 32 00jaB/bUBaIbE Y YACOMHCY
.BojHocanuterckn mperien” (BCII) HeomxomHo je Ja ayTopH NaK/bHBO
Npo4HTajy YHOYTCTBO 32 ayTOpe, KAKO OH PYKOIMC MPUIPEMHIH Y CKIALy ca
NpoNno3uuKjaMa Yaconuca.

Pan koju He HCHyBaBa yCIOBE OBOT YIYTCTBAa HE MOKe OMTH pa3MaTpaH U
6uhe Bpahen ayropuma Jia ra JIOIyHe U UCIIPaBe.

AyTopu paja mpeHoce CBOja ayTOpPCKAa NMpaBa HAa M3/1aBaya 4acommca
MunucraperBo onbpane Peny6uuke Cp6uje, YHHBep3uTeT 0a0OpaHe HAKOH
NpUXBaTamwba paja 3a o0jaBsuBame y BCIIL

BCII ce mpuapxkaBa mnpenopyka MelyHapoaHor KoMHTeTa YpeIHHKa
menuiuHckux daconuca (International Committee of Medical Journal Editors
— ICMIE), Ilpenopyke 3a cnposolemwe, ussewmasare, ypehusamwe u
nyoIUKO8Abe HAVUHUX PAd08d y MeOUYUHCKUM yaconucuma (DOCTYHIHO Ha
https://www.icmje.org/recommendations/).

BCII je moctyman y pexxuMmy OTBOpeHOr mnpuctyna. CBH 4IaHIM MOTY ce
GecrulaTHO NpEY3eTH Ca CajTa Yacoluca M KOPUCTUTH Y CKIIady ca JIMICHIIOM
Creative Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(https://creativecommons.org/licenses/by-sa/4.0/deed.en).

CJIABE PYKOITUCA

Pykonuc paja ¥ CBH IIPHIO3M y3 Pajl JOCTaBJbajy ce Ko jedaH JOKYMEHT
(TIpHI03U Cy MHKOPIOPHPAHU y TEKCT M MO3HLHOHUPAHU HA KPajy PYKOIHCA M3a
oziesbKa JIuTepaTypa) MCKIbYYHBO €JIEKTPOHCKH HPEKO CHCTEMa 3a NPHjaBIbUBAEC
Aseestant. Pagu ouyBama kBanmuteta (otorpaduja, npernopydyje ce I0CTaBbambe
ciMKa U Kao moceOHux dajinosa, jep Word MoXke CMambUTH HBUXOBY PE30IYLH]Y,
Kako Ou ce u30eria KOMIpecHja CiIuKa U eBeHTYalIH! IyOHTaK KBaJIMTETa.

CBH ayTOpH M PELEH3EHTH MOpajy OMTH PErHCTPOBAHM KOPHCHUIIM
cHCTeMa ca jeJMHCTBEHOM e-Maml ajapecoM. Perucrtparmjy je wmoryhe
usBpwutu Ha: http://aseestant.ceon.rs/index.php/vsp/user. TexHu4KO ymyTCTBO 3a
xopumheme  CHCTeMa  CNEKTPOHCKE  INpHjaBe  JOCTYIHO  je  Ha:
https://aseestant.ceon.rs/index.php/vsp/about/submissions.

Vkonuko uMarte mpoGieM ca IHOJHOMICHEM PyKONHca ITyTeM Iuatdopme
Aseestant mosxere ce o6paruti 3a momoh Penakimju qacomuca cnameM e-Mejia Ha
azpecy: vsp@vma.mod.gov.rs,

OIIIITA YIIYTCTBA

BCII o6jaBibyje pajoBe KOjH [0 cajia HUCY MPETXOJHO 00jaBibeHH (y LEIHHH
WIH JeJ0M), KOjH ce He pa3Matpajy 3a o0jaBJbHBaEkbe¢ HHUTH Cy npuxsaheHH 3a
00jaBIbHBAE Y HEKOM JIPYrOM YacOIIUCY.

BCII ne pa3maTpa pagoBe KOjU Cy NPETXOAHO O0jaBIbEHH Kao IPEHPHHT
Bep3uje.

Yacomuc npuxBaTa W PafoBe UMjU Cy PE3yIATaTH MPETXOLHO IPHKA3aHU HA
HayYHHMM HIIM CTPYYHHM CKYIOBHMA M 00jaBJ/beHH y BUJY allCTPAKTA, IO YCIOBOM
a TH pe3ynrtatd HuCy objaBibenu ca DOI GpojeM (HIp. MPOLIMPEHH ANCTPAKT Y
JI0JIATKy HEKOTI' 4acoIIHca).

VKOIHKO je 1e0 pesynrara IOAHETOr PYKOINCA IPETXOAHO CAOILITCH Ha
HayYHOM/CTPYYHOM CKyIy HJIM je Je0 JOKTOpcKe aucepramwje, y IIponpartHom
nucMy YpeIHHUIITBY HOTPEOHO je HABECTH 3BaHMYAH HA3UB CKyIA, MECTO H BpEMe
OJIpKaBamba, M a JIM Cy CAOMIITCHH PEe3yJITaTH MyOIMKOBAaHH U Yy K0joj dhopmu
(HIp. MCTH WIM JApYyraddju HaclOB WM caxerak), a y Hamomenu Ha Kpajy
pyKomuca To Tpeba oCeOHO HA3HAYHTH.

PanoBu ce o0jaBibyjy Ha eHIJIECKOM je3uky. IlojenmHe kareropuje paaoBa
(unp. ucropuja Meauimue/cToMarosoruje/hapmaije) ce o oATyH Y peIHUIITBA
BCII Mory o0jaBUTH M Ha cprickoM je3uky. CBe Kareropuje pyKoIHCa OCHM
KaTeropuja yBOAHHUK, IMHCMO YPCIHHKY, MCTPAKUBAYKO IHCMO, HPHUKA3 KEGHTE,
M3BCIITaj Ca HAyYHOI WM CTPYYHOI CKyna ce 00jaBlbyjy ca amlcTpakTHMa Ha
CPIICKOM M €HITIECKOM je3uKy (y ckiomy pykomuca). O CTpyKTypu U oOumy
ancTpaKTa BHACTH JeTaJbHUjE Y 0/1eJbKY ATNCTPaKT OBOT YIIyTCTBA.

3a mucame pykomuca kopuctutu nporpam Word, dout Times New Roman,
BeJIMUMHY ciioBa 12, mpopen 1,5. Bennunny crpanune noaecut Ha popMar A4, ca
JIEBOM MapruHoM oj 4 um a npeocrane tpu 2 um. Teker Kynatu 6e3 nesbema pedn
(xudenanmje), a mMociIe CBAKOT 3HAKA MHTEPIYHKIHjE CTABUTH CaMO jedaH mpa3aH
KapakTep. AKO Ce Yy TEKCTy KOPHCTE CHELHjalHU 3Hauu (CMMOOIH), KOPHCTUTH
dout Symbol.

TMomarm o kopumheHoj JIUTEpaTypH y TEKCTy O3HayaBajy Cce aparcKHM
OpojeBuMa y CYNEPCKPHUITY, PEIOCIEA0M KOjUM Ce I10jaBibyjy Y TEKCTY.

CTpaHuIe HyMepUCaTh PeJioM y JOEHEM JIECHOM YTIIy, II0YEB O]l PBE CTPaHE
(13y3umajyhu HacIOBHY CTpaHy).

Ilpy nucamy TEKCTa Ha CHIVIECKOM je3WKy IPHAPXKABaTH CE jE3MYKOT
cranzapaa American English. O6asesno je kopumheme mehyHapogHor cucrema
Mepa (SI). M3yserax unse kpsHu npurncak (mm Hg) i temperatura (°C).

IpuiikoM TmHcama KOPHCTE ce craHgapaHe ckpahennme. I3GeraBati
ckpalieHHIIe Y HACIIOBY M aICTPAKTy OCUM YKOJIMKO je HeomnxojHo. ITyH Ha3uB ca
ckpaheHHIIOM y 3arpaJn HABOIU CE y BCHOM LIPBOM IIOMHIbABY, @ 1aJbe Y TEKCTY
camo ckpaheHnIe, Kako y alCTPaKTy TaKO M y TIIABHOM TEKCTy. Y 3aKibydKy paja
(He anicTpakra) Hema ckpaheHuIa.

He xopucTHTH KOMEpIHjalHa HMEHA JIEKOBa U APYTUX HPernapara, a yKOIUKO
je TO HEONXOJHO Y3 HHMXOBE Ha3MBe 00AaBE3HO HABECTH M TI'CHEPUYKA HMMEHA.
VYpebaju (amapati) ce o3HauaBajy (aOpuukuM HasuBHMA, a MOJATKE O
npousBohady (Ha3HB M MECTO) HABECTU y OOJIMM 3arpajama. YKOIHKO Ce Y TEKCTY
KOPHCTE O3HaKe Koje Cy CIOj clioBa M OpojeBa, MpeLM3HO Hamucaté Opoj Koju ce
jaBJba y CyHepPCKPUITY WU CyOCKPHIITY.

Ws6eraBatn ¢ontose bold u kypsus (italic) jep cy pesepsucanu 3a
nojHacyiose. M3yserm cy 06aBe3HO IHCame Kyp3HBOM OHMX Ha3WBa KOjH CE TaKO
Mopajy mucaty (HIIp. TeHU HIIH CTPaHe PeUH - JIATHHCKN).

I'pyne ucnuranuka Mopajy OMTH jacHO aedHMHHCAaHe M JOCIEIHO HMEHOBAHE
KpO3 11e0 paj. 3a HCTH M0jaM KOPHCTHTH jeaH, jeAHHCTBEH TEPMHUH KPO3 LIEO paj.
VY operpky Pesyntatn u3beraBati pedeHuIe Koje mounmy ca: ,, Tabena X mokasyje
“ mm ,,Cinka X mpukasyje”. PeueHnna Tpeba Jja omuIiIe pesynTaT, a O3HaKa

Tabene WIN CIIMKE Jia CTOjU y 3arpaju Ha Kpajy ommca. Pedenuue He 6u Tpebano
nounmaTH ckpaheHuioM, OpojeM miIM JaTymoM. M3beraBatm mpeayrauke
peUeHHIe KOje yMamyjy jacHOhy TekcTa M JaTH MPEIHOCT Kpahum jacHHUM
peueHHIamMa. 3aksbydak (hOpMyIIHCaTH HOBHM peucHHIaMa, 6e3 mpenucuBama Beh
nspeuenux. [IpeBon pamoBa Ha eHriecku jesuk mocpexncrtBom Google Translate
MOJXE H3a3BaTH Hepa3yMEBambe TEKCTa H CTOra ce He Mperopydyje.

V usbopy xeyunnx peun kopuctutu Medical Subject Headings — MeSH
(https://www.nlm.nih.gov/mesh/meshhome.html). Kibyane peun y npuxsahenom
PYKOIMCY HE TOMAJEXY ayTOPCKO] KOPEKTYpPH, IOIITO Cy OHE IAECKPHITOPU U3
Tesaypyca koje oapel)yjy CTpydHH HHICKCEPH.

OBABE3HA ITIPATERA JOKYMEHTA
HU3JABA AYTOPA U AYTOPCTBO

3a cBaKkM PyKOIHC KOjU Ce MOJAHOCH Ha pa3Marpame 3a objaBibuBame y BCII
HEONXOo/HO je na ayrop(u) nocraBu(e) OOpasai 3a uzjaBy o ayropctsy (M3jaBy
ayTopa) la paj NPETXOAHO HHUje MyOJIMKOBAaH M J1a HUje HCTOBPEMEHO MOIHET 3a
00jaBIbHBaE y HEKOM JPYTOM YacOMNCY, J1a Cy PYKOIIMC MPOYNTAIH U OX00PHIH
CBH ayTOpPH KOjU HCIIyHaBajy KpPUTEpHjyMe ayTOpCTBA, M KOHTAKT MOJATKE CBHX
ayropa y paxy (umejn azapecy, 6poj mMobwiHor TenedoHna). Y oBom obpaciyy ce
ayTopH u3jalimbaBajy o cBakoM Moryhem cyko0y MHTepeca WM HETOBOM
ozcyctBy. CBu ayTopy Mopajy M3jaBy ayTopa mOTIICATH CBOjepyYHO.

3a nonatHe MHQOpManMje 0 Pa3sIMYMTHM BpCTaMa Cyko0a MHTepeca BHUIECTH
npenopyke CBETCKOr yapyXema ypelaHuka MeauuuHckux uacomuca (World
Association of Medical Editors — WAME; http://www.wame.org).

BCII nomryje npenopyke KpuTepHjymMa 3a ayTopcTBo koje aaje ICMJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html). AyropcTBo ce 3acHMBa Ha HCIYIbEHY
CBa YETHPH KPHTEPHjyMa: 3HAYajHOM JONPHHOCY KOHICTIIHjH paja, IoOujamy
pesyiTaTa WM aHaJIW3W/TyMadery pesyiTaTa; KPUTHYKO] PEeBU3UJU PYKOIHCA OJ
3HATHOT MHTEJIEKTYAJIHOT 3Ha4aja; ofo0pemy (pUHAIHE Bep3Hje pyKomuca Koja he
OutH o0jaBJbeHA W IIpey3HMalry OATOBOPHOCTH 33 CBE AacIeKTe 00jaBJbEHOT
canpxkaja. CBM ApYrH YYCCHHIM KOjH Cy IONPHHENN HM3paad paja, alld HHCY
HCITyHWIH TIPONUCaHe KpUuTepHujyme Tpedano 61 na Oyny HaBeleHH Y 3aXBalHHLH
y3 TIpenmsupame gonpruHoca pany. Iotpe6Ho je 1a ocobe HaBeneHe y 3aXBaTHUII
J1ajy TIMCMEHY CarjiacHOCT.

ETHYKA CATI'VIACHOCT

CBa wHCTpaKMBamba KOja YKJbYYyjy JbYA€ W/WIM XyMaHW MaTepujai
Mopajy OuTm cmpoBeaeHa |y ckiagy ca  npenopykama ICMIJE
(https://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-
of-research-participants.html) n Xencunmkom pexmaparmjom, pesusuja 2024
(https://www.wma.net/policies-post/wma-declaration-of-helsinki/). CkeHupany
ctpany no3one Etnuke komucuje (EK) HamnexxHe HHCTHTYIMjE Koje je oqo0puna
UCTpaXKMBake, Ha KOjoj ce BUAM NaTyM WU3[aBamba U IPeIMET HCTPakuBaiba,
aytopu cy y obaBe3u Jla J0CTaBe MCTOBpeMeHO ca pykonucoM. [lo3sona EK ce
JIOCTaBJba HA je3UKy HA KOME je M3/aTa M CHIVIECKOM je3HKy (MOXKe M OBepeHa
KOIHja).

VY oxemky Metoae Mopa OUTH HaBEJCHO Ja je CTyAHja 0100peHa OJ cTpaHe
Hajuiexsor EK, y3 naBoheme HasuBa MHCTUTYLHMje M Gpoja OmIyKe, Kao H Ja je
CIPOBEICHA y CKIaJy Ca €TUYKUM NPUHIHUIEMA 32 MCTPAXKHBAKbA KOja YKIbYUY]y
JbyJie W/WIM XyMaH! MaTepHjall.

AHOHUMHOCT mauMjeHata Mopa Outu 3amrtuhena y ckiaagy ca ICMIJE
nperopykaMa. 3a cBa HCTpa)KMBamba Koja YKJbY4yjy MOJaTKe O MalUjeHTUMa KOji
oMmoryhaBajy AMpPEKTHY WM MHAMPEKTHY MACHTH(HKALH]jy, ayTOpU Cy 00aBE3HH
Ja mpu0aBe NUCAHU HPUCTAHAK HHAOPMMCAHOr MALMjEHTa, 1a y PYKOIHCY
Ha3Haue Ja je NMPHCTaHAK MalMjeHTa NMpHOaBIbeH, M Ja ra Mo MoTpedu H0cTaBe
YpeaHumrsy.

V ciydajy ucTpakuBama Ha JKHBOTHE-AMa, ayTOpU Cy MyKHH Ja JOCTaBe
onobpeme HamiexHor EK koju Boam Opury o mnomroBamy MelhyHapoaHHX
cTaHaap/a o ynorpebu 1a60paTopujCKUX KMBOTHIHA Y HCTPAKUBAYKE CBPXE.

VpeaHHIITBO MOXE OZOUTH pajoBe 3a KOje MPOLEHH [a HUCY M3BEJCHH Y
cKJIay ca Mel)yHapOJHUM eTHYKUM CTaHJApANMA.

PEINPOAYKOBAIE NPETXOJHO OBJAB/BEHOTI 3AIITUREHOT
MATEPHJAJIA W/IAJIA HEOBJAB/bEHOI TYBEI' MATEPUJAJIA

VKOIMKO ce KOpHCTE MpeTXoqHo objaBibeHe wiycrtpaumje (pororpaduje,
cxeme) y3 00aBE3HO LMUTHPABE HM3BOpA MPEy3HMama IOTPEOHO je MOCTABUTH
J103BOJTy (MHCAHO 0JI0OpEIbe Yacomuca y KoMe cy o0jaB/beHe) 3a BHXOBY 00jaBy y
BCII. Ykomnuko ce kopucte Tyhe Heobjapisene niyctpauuje (pororpaduje, cxeme)
MOTPeGHO je JOCTAaBUTH JIO3BOJTY ayTopa HIIyCTpalyja, 3a iuxoBy o0jaBy y BCIL.

IJIATHJAPU3AM

On 2012. roauHe CBM PYKOIMCH JIOCTAaBJbéHM Ha pasmarpame y BCII
HOJIBPraBajy ce INpPOBEpU Ha IOTCHIMjaJIHH (AyTO)ILIarMjapu3aM IOCPEACTBOM
SClIndeks Assistant — Cross Check (iThenticate). Pykomicu ko1 Kojux ce J0Kaxe
(ayro)miarujapusam 6uhe onoujeHn. Y 3aBUCHOCTHU O/ CTEIICHa U BpcTe yTBpheHor
(ayTo)marujapusama aytopuMa ce Moxe u3pehn 3abpana o6jasbuBama y BCII-y
(pasnuuuTe JyKUHE TPajama), y3 00aBENITCHE HAUIKHHX Tela y HHCTHTYIMjaMa
Y KOjHIMa ayTOpH pajie U PEICBaHTHUX IPO(GECHOHAHNX YAPYKeHba.

KOPUIIREILE Al

IenepaTuBHa BewTauka uHTenurenuuja (artificial intelligence-Al) wm
TexHonoruje koje kopucre nmomoh Al (Al-noTmomorHyte) Mory ce KOPHCTHUTH
caMo y3 MOIITOBae Hadelna TpaHcmapeHTHoctH (ymotpeba Al mopa Gutn jacHOo
HaBeJICHa y PYKOIIHCY), OJATOBOPHOCTH (ayTOPH OCTajy Y IOTIYHOCTH OJTOBOPHH
32 TAYHOCT M OPHTHHAIHOCT CaJpiKaja), HPOBEPIBHBOCTH (CBH YYSCHHLH Yy
IyOIMIMCTHYKOM TpOIlecy MOpajy TpoBepHTH 1a Al Huje yHena H3MHIIJbEHE
[OJaTKe, LUTATe WINM TBPAIbE) U MOBEPIHUBOCTH (AyTOPHUMA U PELCH3CHTHMA je
3abpameHO yunTaBame pykomuca nogHetnx y BCII y jaBHe Al cepsuce).


https://www.icmje.org/recommendations/?utm_source=chatgpt.com
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VYnorpeba Al anara je JomylmTeHa caMo 3a OrPaHHYCHE je3HYKE U TeXHHUYKE
MHTEPBEHIIMjE Y TEKCTY PYKOIHMCA: HCIPABKY I'PAMaTHKE M HPABOIKCA, CTHICKO
JIOTepHBaEbE ayTOPCKOT TeKeTa, moMoh Ipu (popMaTuparmy, TeXHUUKY aCUCTCHIH]Y
(mormyT MCIpaBibama Koja). AyTopu MOry KOpUCTHTH Al ajate HCKJbY4HBO 3a
kpeupame Al-morTomortyror, amu He u Al -reHepucaHor caapxaja.

Ayropu Koju cy kopuctuiau Al-IOTIOMOTHYT cajpxkaj y obaBesu cy jaa
MOTIYHO M TauyHO HaBeny ynoTpeOy Al anara (Tauan HasuB Al amara, gatym
npuctyna, KopuinheHe ymuTe M CBpXY ynoTpe6e), rapaHTyjy OpPHTHHAIHOCT
HAy4YHOT JONpUHOCcA, u3beraBajy 6mino kakBy (abpuKalujy WiIn MaHUMYTALUjy U
HOIITYjy TpaBmiia HaydyHe eTuke. MHopmammje o kopumhemy Al ce HaBoxe y
ozxesbKy Metone nin 3axBaHHLA.

3abpameHo je xopuctuTH Al anate 3a reHepucame Beher jgena caapxkaja
pyKoIMCa, KpEHpame HaydHHX HAeja, MOJATaKa M pesylrara, aHaiuzy u
HHTEpIpeTanujy pesyinTara, (popMupame 3aKbydaka, H3MEHy CIHKa, Tabera
nnn rpadukona (ykibydyjyhn rpaduuke caxerke), M3MEHy II0JaTaKa HIH
pedepeni.

HensocmucnieHo yrepheHa HezmomymiteHa ymorpe6a Al 3a mocienuiy uMa
onbujame paja.

Al H1 y KOM ClTydajy He MO)e OMTH ayTop HIIM KOayTop pajia, HATH MOXe Kao
ayTop O6uTH HMTUPaH y ofesbKy JIuTepaTypa.

Panyu 3amTnTe NOBEPJHUBOCTH, HHjEJAH /IO HEOOjaBILEHOT HCTPAKHBAHA
nocraBsberor BCIT He cMe OUTH YHET y BEIMKH je3UYKH MOZEN O] CTpaHe ayTopa
WM PETICH3CHTA.

AyTopu Koju cy KOpucTHIM HekH o Al amara cy y obaBesu 1a NPHIHKOM
TOJTHOIICHA pyKoIHca nojguecy u M3jaBy o kopunihemy Al

THUIIOBHU PYKOIIUCA

'V BCII ce o6jaBibyjy cieznehe KaTeropuje U THIIOBH PYKOIKCA U CaOIIITEeHba:
YBOOHUK, OpUI'HHAJIHU paj, NMPETXOAHO CAONIITCIHE, KPATKO CAOIMIITCHE, IIPUKa3
cllydaja M CepHja CllydajeBa, OMINTH (HApPAaTHBHH) HPEINEA JUTEpaType, MHUHH
Tnperuen, CHCTEMATCKH Mperyex JHUTEpaTrype, MeETa-aHalln3a, CHCTEMATCKHU
Hperiejl JHTepaType ca MeTa-aHalH30M, akKTyelHa Tema, y (OKycy, pax u3
ucropuje MeauuuHe/cromaronoruje/hapmanuje, IUCMO YPEAHUKY, HCTPAKUBAYKO
HHCMO, KIMHIYKO MCTPaKUBahe, H3BEIITAj ca KOHIPeca U HayYHOI' CKyIIa, IIPHKa3
kmure, In memoriam u apyru npunosu.

OPUT'MHAJIHA YJIAHAK

[puka3syje HOBa u 3HauajHa otkpuha y onpeheHoj obmactu y3 aeTasbaH Onmc
kopumheHHX METOJa MCTPaXKHBama, JOOMjEHHX pe3yiTaTa W HM3BEACHHX
3abydyaka. Jlucta pedepenmm Tpeba ma yKJbydd HAjHOBHjE M HAjBa)KHHje
pedepente u3 obnactu paja.

MNPETXOJHO CAONIITEWBE

TlpeacTaBiba NpPHKa3 HCTPAKMBaKka KOja HHUCY 3aBpIICHA, ca HalasHMa
KOjU 3axTeBajy [IOJaTHAa HCTPaXKMBaka M BalMIAlWjy Mpe KOHAYHUX
3aKJbydaKa, ajqu ¢y JobujeHe nHpopManuje o1 HHTEpeca 3a Hay4dHy H CTPYUHY
jaBHOCcT. Cazipku CBa MOrJaB/ba Kao OPUTMHAIHM HAy4YHM YIaHAK, ald y
3HaTHO cKpaheHoM o6uMy. AyTopH ce MHOJACTHYYy Ja KacHHje objaBe IyHY
OpUTMHANIHY HAy4YHY CTYAHjy Ca KOMIUICTHHM, BaJIUAHPAHUM IOJALMMa H
CBEOOYXBATHOM aHAIIH30M.

KPATKO CAONIUTEIE

IlpencraBiba 3aBPLICEHO MCTPAKUBAKBE KOje je Malo MO OOHMY, YCKO
(boKycHpaHO Ca jaCHMM 3aKJbyd4lIMa Ha OCHOBY IIPEICTABJbCHUX peE3yITaTa.
Cal:[p)lﬂ/l CBa IorjlaBJjba KaO0 OpUIrMHAJIHK HAYy4YHH YIaHaK, aJlil y 3HaTHO CKpahCHOM
obumy. Cmarpa ce KOHayHOM IyOJIMKaLMjOM TOT cHEeU(HYHOT, MaJor
ucTpakuBama. He Mojke ce TOHOBO 00jaBUTH Kao WIaHAK IyHOT obuMa (Mako ce
MOAICTHYE HAKHATHO UCTPAXKUBALE KOje Ce HA/I0BE3Yje Ha Iera).

MNPETJIEAHU YIAHOU
ONIUTHU (HAPATUBHMN) IIPETJIE]] IUTEPATYPE

Tlpernen, KpUTHYKA aHAlM3a M CHHTE3a MOCTojehnMX HAayyHMX ca3Hama o
n3abpaHoj Temu. Aytopu 00yxBaTajy CBY AOCTYNHY mpumnajaajyhy murepatypy 3a
ozipe)eHn BPEMEHCKH MEpPHOJI, TIPHKA3yjy pe3yaTaTe PEeleBaHTHHX HCTPaKHBAmba,
uaeHTU(GHKY]y HEIOCTaTKe, OrpaHUyYeH-a WM KOHTPOBEP3e M yKasyjy Ha HpaBle
Oynyhnx ncrpaxusama, 1ajyhu cBoje Buherme mpobiieMa y BHIy 3aKJbY4HOT CTaBa.
AyTOpH 4JIaHKa OBE KaTeropHje Mory OMTH OHM KOjH Cy 00jaBUII MUHHMAJIHO TET
pagoBa MyOIMKOBaHMX Yy wvacomucuma c perensujom (M20) wu3  obiactu
HPErJIeHOT paja.

MMHWHMU NPETJIEJHHA YJTAHAK

Caxer mnpersen mnocrojehe auTepaType M HajHOBHjUX Jocturiyha yHyTap
neduHnCcaHMX acmekata oapeheHe MCTpakMBadyke 0ONacTH W HEHH HOBH H/WIH
AKTYEeJIHH IPaBLHU pa3Boja.

CHUCTEMATCKH IPETJIE] JIUTEPATYPE

CuHTe3a NpeTX0HO 00jaB/beHUX HUCTpaXkuBama 0 oapeheHoj Temu kopuinhemeMm
jacHo JneduHMCAaHMX ¥ yHanpex OapeheHHX METOMONIOMIKUX IIOCTyIaKa 3a
CeNeKIHjy ¥ eBanyalujy. AyTop Mopa Ja KOPUCTH pelieBaHTHe 0a3e mojaraka,
MOCTaBH KPUTEPUjyME YKJbYYHBaka M HCKJbYYHBamba CTyAHja W HPHUMECHH
TPaHCHAPEHTHY METOLOJIOTH]Y.

META-AHAJIN3A

KopucTi  CTaTHCTHYKE MeEToje 33 KOMOMHOBAaEkE KBAaHTHUTATHBHHUX
HoJaTaka M3 BHUIIC HNPUMAPHHUX CTyAUja Kako OM ce MICHTH(GUKOBAIH OIIITH
TPEeHJOBH M TpPOLCHMIA CHAara Joka3a o oapeheHoj Temu. AyTop Mopa naa
KOPHCTHU pelieBaHTHe 6ase mojaraka, Je(pUHHUIIE KPUTEPUjyMe 33 YKIbYUHBAIbe
U MCKJbY4NBaIbE U MIPUMEHN TPAHCHAPEHTHY U PEIPOAYLHOUIHY METOIONOTH]Y.
HeomxonHo je jacHo meduHHcame ucTpaxuBaukor nutama (PICOS oksup),
HaBoheme CcMepHHIa 3a 0mabMp M aWjarpaMa TOKa 3a CEICKUHjy CTyIuja
(PRISMA).

CUCTEMATCKHU NPEIJIEJ IMTEPATYPE CA META-AHAJIUN30M

KombuHyje KBaIMTaTHBHY M  KBAaHTHTATHBHY CHHTe3y, Kopuctehu
CTATUCTUYKE TEXHHUKE 33 CyMHpame KBAHTUTATHBHUX PE3yNTaTa a KBaJIUTATHBHY
CHHTE3y 3a ONMCHE/HapaTHBHE Halaze. AyTop MOpa KODHCTHTH pEleBaHTHE 0ase
nojaraka, jacHo AeGUHHCATH KPHTEPHjyMe 3a YK/bYUHMBAHE M HCKIbYYHBAIHE
CTyaMja, ¥ MPUMEHHTH TPAHCIAPCHTHY M PENPOLYLHUOHIHY METOONOTH]Y.
HcTpakuBadko mutame Mopa 6utn jacHo aedunucano npema PICOS oksupy, y3
HaBoheme kopumheHnx cMepHua 3a u3BemTaBame (Hnp. PRISMA) u
ykJbyunBatbe PRISMA nujarpama toka 3a npukas cesiekiuje cTyauja.

AKTYEJIHA TEMA

Pasmatpa caBpeMEHO, HEPENICHO WM KOHTPAJIUKTOPHO IHTAEmE Of
TEOPHjCKOT ¥ MPAKTHYHOT 3HA4aja, y3 M3HOLICHE COICTBEHUX pe3yiTara
UCTpaXKHBatha WM HAjHOBHUX BAXKHHUX IOflaTaka M3 JmTeparype. KoHcTpykimja
WIaHKa je CI000AHA a MOXKEJBHE Cy KPaTKe 3aK/bydHE HALIOMEHE Ca jaCHOM
HOPYKOM.

Y ®OKYCY

Tematcka, hoKycHpaHa aHaun3a W/WIM KPAaTaK OCBPT Ha HAy4HH HpoOieM
KOjU je y Temartckoj obiacTu wacommca, a Koju obpalyje nuTame on 3Hauaja 3a
Hay4HY 3ajeJIHUIY ¥ IIUPY CTPYYHY jABHOCT.

KA3YUCTHKA
MPUKA3 CJIYYAJA u CEPHJA CJIYYAJEBA (24, <9)

Tlpukas ciy4ajeBa ca PETKOM M HEOOMYHOM JIHjarHO30M, JHjarHOCTHYKHM
MPOLECOM, CTpaTerrjama Jeuenha, KIMHAIKIM TOKOM, HIH HCXOJ0M JIeUersa, KOju
MOry OMTH OJ KOPHCTM 3a KIMHMYKY NPaKkCy M MEIULMHCKO o0pa3oBarbe.
Ipunukom nucama norpedHo je kopuctutd CARE cmepuuue (https://www.care-
statement.org/writing-a-case-report). Heomnxoman je mnpucraHak HHPOPMHCAHOT
HalMjeHTa.

YBOJHUK

VBOOHHIY Cy HEPELECH3UPAHH TEKCTOBH INIABHOT U OATOBOPHOT YPEIHHKA
W/WIM 4iaHOBa YPEJIHMINTBA HAMEH-CHH HAjaBH HOBOI' BOJIyMEHA, TEMAaTCKOT
Opoja, cazpikaja Koju Cy O 3Hauyaja 3a CTPYKy H/WIM HHCTUTYLHjE YHjUM
YJIaHOBMMA je YacOlMC HAMEIEH Kao M YPEJHHYKH TEKCTOBU IIO IO3MBY.
VBoauuIM He Tpeba Ja cajpxe HeobjaB/beHe Ml OpPHIMHAIIHE ITO/IaTKe, a Mopajy
YKIJbYYHTH H3jaBy O CyKOOy HHTEpeca.

NMUCMO YPEJHUKY

HepeneHsnpanyu KOMeHTap/KpuTHKa Tekcta objasibenor y BCIL Inmry ce y
cnoboHoj hopMH, y3 eBEHTyalHO HaBoheme mopaTtaka u3 auteparype. He cmejy
canpxaTti HeoOjaBibeHe pesyinrate. OGjaBibyjy ce mpemMa OJUIyIM TJIaBHOT M
OZArOBOPHOT YPEHHKA.

HUCTPAXKHUBAYKO ITUCMO

KpaTkn npuka3 OpUrMHAIHOT MCTPAXKUBAHKa, KOJU CaJpXKH YBOJA, METOAE,
pesynTaTe M AUCKYCHjy y caxxeToM o6iuky (6e3 monene y moceOHe LENMHE ca
MOIHACIOBMMA) W MakCHUManHO a0 2 npuiora (tabene/cnuke). He caapxu
ancTpakT U KIbY4YHEe PEdH ajli MOpa Ja HCIIYHH CBE OIIIITC YCIOBE 3a Pa3MaTparbe
pykonuca (ykibydyjyhu npouec penensuje).

HUCTOPHJA MEJUIIMHE/CTOMATOJIOTHJE/®PAPMAIIMJE

Marepujan 3Ha4ajaH 3a pacBeT/baBambe NOjeAMHMX porahaja W/wmiu mpukas
3HAYajHUX JIMYHOCTH M3 HCTOpHje MeJMUMHE/cToMaronoruje/hapmanuje, a
noceGHO BOjHE MeauIMHe/cToMaTonoruje/hpapmaruje.

KJIWHUYKO UCTPAYXKUBAE

OPMT‘HHaHHa panaOMH30BaHa KOHTpOJIMCaHa UCIIUTHBakma u
OTCcepBallMOHE CTyJHje yTHILAja jeJHOT HJIHM BHIIE CpeJcTaBa MIM Mepa Ha
UCXOX 37paBJba JbYAHW, KIWHHYKY TMpPaKCy HW 3IPaBCTBCHY TIOJHUTHUKY.
Pykonucu Mopajy OMTM HpUIPEMJbEHM Yy CKiIagy ca MehyHapoaHum
cmepuunama (Hnp. CONSORT - https://www.consort-spirit.org/ nm STROBE
— https://www.strobe-statement.org/) u perncrpoBana y HekoM 01 MehyHapoIHO
NMpU3HATHX jaBHUX peructapa (unp. ClinicalTrials.gov).

IPUKA3 KIbUTE

Canprxu 6ubimorpadeke nmonaTke o myOIHKanuji (ayTOpH, H3BOPHHU HACIIOB,
M3/1aBay, MECTO M TOJAMHA M3/Iamkbha), HeH KPAaTaK Calpikaj U KPUTHYKE KOMEHTape
cazipKaja, CTUJIA U 3Ha4aja KEUTe y JIaToj 001acTH. Pykomuc He cMe OUTH TyKH O
2 cTpaHule.

U3BEIITAJ CA HAYYHOI' IJIM CTPYYHOI' CKYIIA

[lpyka3 aKkTHBHOCTM HAyYHOI WM CTPYYHOI CKymna, Y3 HCTHIAmbe
HajBOXHUjUX pedepaTa MM 3aKJbydaKa, OJHOCHO MPENopyKa OJ] 3Hauyaja 3a MIHpU
kpyr unranana BCIL

OBHUM PYKOITUCA

]_ICJ'[OKyHHPI PYKOITUC pajaa YMHE: HAaCJIOBHA CTpaHa, aliCTPaKTH Ha CPIICKOM U
CHIJIECKOM je3MKy Ca KJbYYHHUM peuyMMa, IJIABHH TEKCT pajia, 3aXBaIHOCT (110
notpebu), CrHUCaK JUTepaTrype, NpUno3u (tabeine, ciuke, rpadUKOHH, CcXeMme,
LPTEXKH).

O0uM pykomuca 3a KaTeropuje OPUrHHAIHH paj, OMIITH (HAapaTHBHH)
nperiaea JNUTEpaType, CHUCTEMATCKH IIPEriea JHUTEpaType, METa-aHalu3a,
CHCTEMAaTCKU Mperie] JUTepaType ca MeTa-aHaiau3oMm usHocu jgo 5 000
peun.

O6uM pyKomuca 3a KaTeropuje MHUHH MpPEriell, MPETXOIHO CAaolIITeHe,
KpPaTKO CaoIIITeHhe, MPHKa3 Clydaja, CepHja CllydajeBa, akTyellHa TeMa, KINHHYKO
HCTPaXHBabe, UCTOpHja MeauLuHe/cTomMaTosoruje/gapmaruje u3nocu no 3 000
peun.

Pykomnucu 3a ocrane kareropuje/pyopuke Mory umarty Hajsuiie 1 500 peun.


https://www.vsp.mod.gov.rs/multimedia/dodaci/asf_i_ai_srp_1769762358.doc
https://www.care-statement.org/writing-a-case-report
https://www.care-statement.org/writing-a-case-report
https://www.consort-spirit.org/
https://www.strobe-statement.org/
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MPUIIPEMA PAJIA Cunke (niycTpaunuje)
Iox cimkama mogpa3ymeBaMo cBe O00JMKe TrpadUyYKHX —OpHIora

HACJIOBHA CTPAHA

Ha npBoj cTpannuu pykomnuca tpeda HaBecTH ciejehe:

. HacnoB pana 6e3 ckpahenuua;

2. Ilyna umeHa u npe3nmeHa ayropa (6e3 tutyna, y3 HaBoheme ORCID Gpoja
3a cBe ayTope Koju ra uMajy) ca o3Hakama cieaehum pexom *, 1, 1, §, ||, 1,
** 1+t ... urg.

3. IlyH 3BaHMYaH HA3MB YCTAHOBA y KOjHMA ayTOPH pajie, MECTO U JPXKaBy y
K0joj ce ycranoBe Hamase (3Haum *, T, I, §, [, 9, **, Tt ... nra.mokasyjy
PE/loM yCTaHOBE y KOjHMA ayTOPH Pajie);

4. Ha mHy CTpaHHMIC HAaBECTH MME M IPE3UME, aApecy 3a KOHTAKT, e-Mamil
agpecy u 0Opoj tenedona (mobuianor/Viber wim WhatsApp) ayropa
3ay’KCHOT 33 KOPECIIOHICHIIN]Y.

ATICTPAKT

Ha npyroj cTtpanu paja numry ce amncTpakT M KJbydHe peud. AICTPakT ce
IHIIE KPATKAM M jJaCHUM pedeHHIamMa. 3a KaTeropyje OpUriHaIHKU Paji, MPETXOHO
CaoMIITeHhe, KPAaTKO CaOMIUTeHE, CHCTEMATCKM Iperiaef JMTepaType ca
METAaaHAJIN30M, METa-aHalu3a, KIMHHYKO  HCTPAKMBAEe,  alCTPAaKT  je
CTpyKTypucaH u Tpeba na uma cienehe menose: Yeoxa/Llum, Metozne, Pesynraty,
3arspydak. CBakM O]l HAaBEACHHX CerMEHATa INMHCATH Kao Ioce0aH macyc Koju
nounme OonmoBaHOM peud. HaBecTH HajBakHHje pesynTate (HyMepHUKe
BPCHOCTH) M HHBO CTAaTHCTHYKE 3HAYajHOCTH. 3aKJbyyak Mopa OWTH JHPEKTHO
MOBE3aH ca pesynTatuma paaa. Obum ancrpakra He cMe 1a npehe 300 peun.

3a kareropuje MpuKa3 clydaja M CepHja cily4ajeBa ancTpakT uma cuenchy
CTPYKTYpY: YBOA (y HOCICII0j PEUCHHUIN HABECTH IMJb), IIpuka3 GonecHuKa,
3akspyuak. CBaku O HAaBEJEHHX CErMEHATa IHCAaTH Kao mocebaH macyc Koju
noune 6ogoBaHoM pedr. O6uM anctpakTa He cMme Ja npehje 250 peun.

3a ocranme KaTeropuje pajgoBa, OMIUTH (HAPATUBHU) IpPErjei JUTepartype,
MHHH TIperJie]l, CUCTEMATCKU Mperie]l JIMTepaType, akTyelHa Tema, y (OKycy,
HCTOpHja  MeIULMHe/cToMaTojoruje/gapmaryje  ancTpakT Hema  I0ceOHY
CTPYKTYpy 1 He cMe 1a npehe 200 peun.

BoauTu padyHa na cpricka M eHIJiecka Bep3uja ancrpakra Oyny mehycobHo
TayHU M TPELHU3HHM NpeBoad. HujenHa pedeHuila He CMe MOCTOjaTH Y jEJHO]
BEP3MjH a J1a HHje IPEeBe/ieHa y APYyroj.

K/bYUYHE PEYHN

I/ICHO,E[ ancTpakTa HaBECTU MET A0 CeaaM PEIIEBAHTHUX KJbYYHUX DEYU WU
n3pasa Koju ykasyjy Ha cajipxaj paja. IIperopyka je na ce He NOHaBJbajy Peun U3
Hacnosa pajga. Y usbopy kbyunnx peun kopuctutu Medical Subject Headings —
MeSH (https://www.nIm.nih.gov/mesh/meshhome.html).

CTPYKTYPA I''TABHOI' TEKCTA PAJIA

HeonxonHo je [a OpUTHHAIHH paj, MPETXOAHO CAOMIITEHE, KPaTKo
CaolIITeHhe, MeTa-aHalu3a, CHUCTEMATCKH IIpernie] JHTepaType ca MeTa-
aHAIN30M, KIMHHYKO MCTPaXKHBaIbe CajJpike MOrNaBiba: YBOJ (KpaTak IpHKa3s
peaMeTa HCTpaXkMBama y3 HaBOJ LHJba paja y mocieqmeM macycy), Meronge
(npenu3aH onuc ojgabupa MCIUTAHWKA W NPHMECHCHUX METOHa, YKIbYdyjyhu
CTaTUCTUUKE MeToje, Opoj no3Boie carnacHoctd HaiexHor EK), Pesynratu
(IpHKa3aHu JOTHYKUM pelociesoM 6e3 IyImpama IpHKa3a UCTHX pe3yirara
Ha BHLIe HauyuHa), Jluckycuja (6e3 noHaB/pama nojataka Koju cy seh HaBeneHH
y ozesbKy PesynraTu; JUCKYTOBAaTH caMo J0OMjeHE Hallase JOBOhEHmEM y Be3y
ca JIPYrHUM peIeBaHTHHUM CTyjujaMa, [OBE3aTH IHMCKYCHjy H 3aK/bydke ca
LUJEBUMA pajia, Mo MOTPeOM HATIACHTH JIMMHUTALUje NCTPaXKHBamba), 3aKJbydak
(Koju HpOMCTHYE U3 pesylTara AaTOr MCTPaKHBamwa), 3axBanHuua (1o
notpedn), Jluteparypa.

Pykomnucu M3 kateropuja OmIUTH (HAPATUBHM) IpErJie] JIUTEPAaType, MHHH
Hperies, CHCTeMATCKH Mperiies JIUTepaType, akTyeldHa Tema, y (oKycy caapxe
cnenehe nemmne: YBox (ca  oxaroapajylinM  mojHacioBuMa), 3akibydak,
Jlurepatypa.

Pykomnucu M3 kaTeropuje npuKas ciydaja, cepuja ciydajeBa caapike cienehe
uenuHe: YBoa (LMJb paja HAaBECTH Kao Mochelwy mnacyc Ypona), Ilpukas
GonecHHKa (MACGHTHTET OOJNIECHMKAa Mopa OCTaTH aHOHMMaH), JIHMcKycHja,
Jlutepatypa.

IMpuka3 GoyecHUKa HEe CMe UMATH BHUIIIE O] TIET ayTopa.

YIIUTHULIM (Questionnaires)

CBu kopuurheHH yIUTHHUIN KOjH CY YHOTPEOJbCHH Ka0 MEPHHM MHCTPYMEHTH
3a OMJIO KOjU OJf UCHUTHBAHHX MapameTapa, Mopajy OMTH NpEBEJICHH Ha je3uK
TOBOPHOT MOJPydja UCIUTAHUKA Y3 HaBOhCHE H0Ka3a O M3BPIICHO] BATHAALMH H
KYJITYPOJIOLIKOj aJanTalijH 0AHe0bY HCIIUTAHUKA.

nPUJIO3U

Ipunore unju 6poj Tpeba na Oyxe yckialheH ca Jy)KMHOM TEKCTa MOCTABHTH
Ha Kpaj INIaBHOI' TEeKCTa pykKomuca u3a JlurepaType, a y caMOM TEKCTY jacHO
HA3HAUYUTH MECTO KOje ce OAHOCH Ha aaTu mpuior. Kpajwa mosumuja mpuiora
6uhe onpelhena y Toxy npunpeme paaa 3a myOInKOBambe.

-

Tabese

HacnioB TpeGa Hamucati u3Hajx Tabene, a o0jallmbera (JereHy) HCroj mwe.
Tabene ce 03HauaBajy apanckum OpojeBHMa mpeMa peaocieny HaBohema y TeKcTy.
Tabene u3paauti UckibyunBo y nporpamy Word, kpos menn Table—Insert-Table,
y3 neduHHCame TadHOr Opoja KomoHa M penoBa koju he je umnutH. Kymatu
¢dontom Times New Roman, BennunHOM ciioBa 12, ¢ jeAHOCTPYKHM MPOPEIOM.
TaGene Mopajy OHTH jacHe M HMATH CBE CICMEHTC HEOMXOAHE 3a MPABHIIHO
pasyMeBame INTa je y BHMa HPUKA3aHO. YKOIMKO MPHUKA3aHE BPEIHOCTH MMajy
,,OIICer* Wi ,,pehepeHTHE BPEIHOCTH , TO c€ MOpa I0/IaTH.

V nerenam ucmon Ttabene Tpeba objacHHTH cBe cKpaheHHIle HaBeneHEe y
Tabenu M cBE O3HAKe (HIp. CJIOBA y CYNEPCKPHNTY WM GOJNIOBAHE BPEIHOCTH).
Taxole, HEOIIXOAHO je HPeU3UPATU IPHMEECHE CTATHCTHIKE METOAE.

(pororpaduje, uprexu, cxeme u rpapuxonu). Cimke TpebGa yrpagutH y
pYKOIIUC Ha Kpajy TEKCTa, IOCIe JuTepaType W mocie tabena (ako UX HMa).
Cnuke ce O3HauaBajy apalckuM OpojeBAMa IpeMa penocliiefly HaBolhema y
TEKCTY. Benuka cimoBa A, B, I_l HUTO. Tpe6a KOPHUCTUTH 34 O3HA4YaBaWk€ ACI0BA
BumeaenHux ciuka. CioBa, OpojeBn u cumbonu Tpeba jma Cy jacHH M
yjez{Haqun, a MOBOJbHE BCIMYHMHE [a NPUIHUKOM yMambHUBamba 6yI[y YUTJbUBH.
Jlojanu NpUKa3aHW Ha CIMKaMa Mopajy OuTH cauyBaHM Kao (ororpaduje (He
Kao M3MEHUBH rpadUyKH €JeMEHTH), TaKO Ja Ce IHXOB IMOJIOXKAj HE MOXE
ME€HWaTH, KakKo ou ce 06636e£[l/l.ﬂa TAYHOCT IIOJaTaKa INPHUKAa3aHUX Ha CJIIHULIH.
Ipumajy ce HCKJbYYHBO QuruTanHe Gportorpaduje ca MUHUMAIHOM PE30JIYLIHjOM
ox 300 dpi u dpopmara JPEG, PNG unu PDF. Ciuke koje He 3a10B0JbaaBajy
HaBeJleHe ycioe Hehie Gutn npuxsahene 3a o6jaBy. J[MMeH3HMje JOCTaBIbEHHX
ciuka 6u Tpebano na Oyny nmpubnmkHe JUMeH3HMjama y Kojuma he ciuka OutH
o0jaB/beHa. YKONMKO ayTOpH HHCY y MOTyHHOCTH aa JOCTaBe JUTHTAlHE
dororpaduje, onna opurnHanHe ciuke Tpeda ckenuparu y pesonyuuju 300 dpi
ny Op]/lFHHaJTHOj BCIIMYUHHA W KaO TaKBC HX JOCTaBHTH. Csu nojgamu Ha
cxemaMa u rpadukoHuMa Tpeba na Oyny ucnucanu 6escepudHuM HOHTOM pagu
nakie yntbusocty (Hup. Arial, Helvetica), Bennunna cioBa He mama ox 10 pt.
MepHe jenuHHIe U cKale Mopajy OUTH jacHO HasHaueHe. [lenumanHu OpojeBH
Ha TpahUKOHMMa MOpajy OMTH NpPUKA3aHHM ca Ta4yKkOM, a pa3/Bajame XHUibaJa
Mopa 6uTH 03Ha4YeHO 3ape3oM (Hip. 1,234.56).

Buneo-npunosu (wiyctpaiuje paga) mMory Tpajatd 1-3 muHyTa M OMTH y
dopmary avi, mp4(flv). V3 Bumeo mocraButH moceGHO CIMKY Koja Ou Guia
WIYCTpaluja BUACO-IIPHKA3a y e-H3Jamby U 00jaB/beHa y LITAMIAHOM H3Zakby, Kao
1 JIMHK Ka Tiatdopmu rie je Buneo Beh nocrapibeH.

VY nerenau ucnon miycrpauuja Tpeda objacHuTH cBe ckpahenuue, cumborne,
GpojeBe WIIM CJIOBA KOjH CE KOPHCTE 3a 00jallbebe MOjeANHHUX JeIoBa CIHKe. Y
ciyyajy rpadHKOHa Ipenu3upaTu NpUMEheHe CTaTHCTHYKe MeToze (110 noTpedu),
a kox ¢oTomMuKporpaduje HaBeCTH jaeTajbe O BpCTH KopuurheHor Gojema
yBehamy.

Vkomnko ce npukasyjy ¢ororpapuje ocoba (6osecHuka), JIUK Mopa OUTH
,3amyhen™ uin je motpe6Ho 06e30euTH nucany q03BoIy Jinna ca ¢pororpaduje 3a
BeHO KopHinheme. Ha npuio3nMa (CHUMIM peHAreHa, CKeHepa, yITpasByka, HTIL.)
MOTPeOHO je YKIOHUTH CBE INTO MOXKE Jia HICHTH(HKYje GOoJIeCHHKA. YKOIHKO je
cnuka Beh Herze o0jaBibeHa MOTPEOHO je LUTHPATH HU3BOP y3 MHCAHO 0A00pEHE
aKo ce paju o 3amrrheHoM MaTepHjaiy.

CKPAREHHUIE

Ckpahienniie KOPUCTUTH CaMO Kajla je HEONXOJHO, M TO 3a BEOMa Jyrauke
Ha3MBE XEMHjCKHX je/IMIbCHa, OJHOCHO Ha3MBE KOjH Cy Kao ckpahenuue Beh
npenosHatsbuBu (Hnp. JIHK). 3a cBaky ckpaheHuily, ocum CTaHIZapaHE jeUHHLE
Mepe, HaBECTH ITyH Ha3HB IPH IIPBOM HaBohemwy y TeKcTy (YKJbydyjyhn anmcTpakr).
VY HacnoBy M ancrtpakty usberaBatu Kopumhemwe ckpaheHuia, y HacloBy HX
KOPHUCTUTH CaMO aKO Cy HEONXOJHE. 3a IOjMOBE KOjU CE Y TEKCTY IIOMHIbY BHUILE
OJI TPH IyTa Tpenopydyje ce yBoheme onroapajyhux ckpahennua.

JEINUMAJIHA BPOJEBH

Y TekcTy paja Ha CHITIECKOM je3HKY JCHUMANHe OpojeBe IHCATH Cca TAYKOM
(amp. 22.7), a y TEKCTy Ha CPIICKOM je3uKy ca 3ape3om (ump. 22,7). Kax rox je To
Moryhe, 6poj 3a0KpyXHTH Ha jeJHy AeIMMaly W HUCATU JOCIECIHO KPO3 LEOo paj
(HIIp. aKo je jeaHa BpeaHOCT 32.2, cBe OCTalle MOpajy MMATH jeIHy ACLHUMaIy, HIp.

32.0).
JEJVHULE MEPA

JlyX¥MHy, BHCHHY, TEXHHY WU 3aIPEMHHY H3paKaBaTH y METPHUKUM
jennuunama (Metap — m, xuorpam (rpam) — Kg (), aurap — L) mwin muxoBuM
nenouma. Temmeparypy uzpaxasatn y crenenuma llemsujyca (°C), mpurmcax
KpBH y MHJIMMETpUMa >KHBHHOT cTyba (mm Hg). Pesynrare KiIMHMYKHX H
GHOXEMHUjCKHX Mepera HABOJIMUTH Y METPHYKOM CHCTeMy mnpema MelyHapoaHom
cucremy jenuuuua (Sl).

3AXBAJTHUIA

Wsnetn pompuHoc ocobe Kojoj TpeGa oOfaTH NpH3HAKe, ald Koja He
UCITyHaBa KPHUTEpPHjyMe 3a  ayTOpCTBO. HaBectn ¢unancujcky mnomoh
(CTIOH30pCTBa, CTHICH/IH]jE, OLIpEMa U JIPYro), Kao U Ha3MB MPOjEeKTa y OKBUPY Kora
j€ MCTPaKMBamE CIIPOBEIICHO.

CTATUCTHYKA AHAJIU3A

VY oxemky Metone netasbHO OMHMCaTH MPUMEH-EHE CTATUCTHYKE METOEe KaKo
6u Owna omorylieHa INpoBepa HCIPABHOCTH HbHXOBE IPUMEHE U PEHPOIYKIHja
aHa;mse. Pesynratn Mopajy OMTH HyMEpHYKH jaCHO NPHKA3aHH y3 oArosapajyhe
MoKa3are/be BapUjaOMIHOCTH M IIOY3JAHOCTH (HIp. CTaHAApAHA JAeBHjaLuja,
CTaHIap/Ha TpeIIKa, HHTEpBa l'[OBCpCH:a). Hpeumnpawl THUIT CTyI[PIjC " ornMcaTtu
HauMH Ha KOjU je W3BeieHa. HaBecTw KputepHjyMe yK/bydema M HCKIbydera.
Hapectn coptBep M Bep3Hjy KOMIjyTEpPCKOT IIporpama y KOMe je H3BpIICHA
cTaTucTUYKa 00pazna moxaraka. Y onesbky Pesyntatu xao u y nerengama tabena
W/MIIM TIPUIIOTa HABECTH CTATHCTHYKH METOJ KOju je KopumheH 3a aHaluzy
MPUKa3aHUX pe3yaraTa. BpenqHoctu p ce yBek Muily ca HOYETHOM HyJOM (HOp. p >
0.05 a me p > .05).

JIMTEPATYPA

Pedepeniie HymepucaTH peHMM apalcKuM OpojeBMMa IIpema peaocieny
HaBohema y TekcTy (ykibyuyjyhu tabene u serense npuiora). [lpenopyuyje ce na
BehuHa muTHpanux pagosa Oyae miaha ox gecet roauna. Ipenopyudyje ce 1a 6poj
LUTUPAHUX OPMIMHAIHHX pajgoBa Oyne Hajmame 80% ox ykynHor Opoja
pedepenun, oxHOCHO Opoj UMTHPAHWX KIbUTA, TOTNIAB/ba Yy KibHramMa M
nperieHux wiaHaka Mamu of 20%. CBu pajoBu, 6e3 003upa Ha je3UK M3BODA,
IIUTHPAjy Ce Ha CHITIECKOM je3WKy, a M3BOPHH jE3UK HABOJM CE€ Y 3arpaiy, u3a
nutupade pedepeniie.


https://www.nlm.nih.gov/mesh/meshhome.html
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CBU TIOZIAIM O IUTHPAHOj JIUTEPATypH MOpajy OMTH TauyHH, a IUTHPAHK
PazoBH JIAKO NMPHUCTYNAYHU YHTaoUMMa. Y3 cBaky pedepenuy Hasectu DOI 6poj.
Iperopyuyje ce uutHpame camMoO pagoBa 00jaB/bEHHX Yy YacONHCHMa KOje
unjekcupajy Current Contents, Index Medicus (Medline), Excerpta Medica,
Scopus, Web of Science.

Huje 103BOJbEHO LUTHpamE alCTpakaTa, CEKyHIApHUX IyOiukaiuja,
YCMEHHX CaOMIITeHa, HEO00jaB/beHHX pPafoBa, CIyKOCHHX M HOBEPJPHBHX
Jl0KyMeHaTa, Bukumennje, npenpuut o6jaBa u in press wiaHaka, MOBYYEHNHX
pamosa (retracted article), pagoBa o0jaBibeHHX y IPEIATOPCKHM
4aCOIMCHMA.

IpuInKOM LUTHpaka CajToBa, HE MOXE Ce LIUTHPATH HACIOBHA cTpaHa Beh
ce MOpa LIUTHPATH OHA CTpaHa ca Koje je mHpopmanuja npeysera. CBaka HaBejeHa
pedeperna Mopa GuTH gocTymHa 3a mposepy online. Ykommko pedepenia He
[IOCTOjU HA MHTEPHETY (HIIP. apXHBCKH MATEPHjal U CIL.), ayTOp MOpa Ja JOCTaBH
M3BOp OJIaKJIC je NpEey3eo LHUTHPAHY JUTEPaTypy OJHOCHO MOXE CIMKATH HIIH
CKEeHHpATH JOKyMEHT U nocnaru Ha e-meji: strliteratura@gmail.com.

Pedepennie ce muTHpajy npemMa BaHKyBepcKOM CTHIIy KOjH je YCIIOCTaBHO
ICMJE (https://connect.ebsco.com/s/article/Citing-Articles-in-Vancouver-ICMJE-
Style?language=en_US).
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HAKHAJIE 3A OBJAB/bUBAILE YJIAHKA

Haxnana 3a oGjaBbuBame paja ce miaha HaKOH NPUXBaTama PYKOMHCA 3a
objaBspuBame. Ojlyka O TpUXBaTalby Mopa OMTH TOTBpheHa Ha CEIXHULH
Vpeauumrsa BCIL. Panosu 3a koje Hucy minahene HakHazne Hehe 6utn o6jaBbeHH.

Vmnara nuje rapannuja aa he pag 6urn o6jassen y BCII.

CBu ayropu nayxuu cy na muiare Article Processing Charge 3a mokpuhe
TPOIIKOBA je3WdKe, CTPYYHC M TEXHHYKE oOpaje pYKONHCa, Kao M FEroBOT
objaspuBama. Jlomahn ayropu miahajy mzsoc ox 5 000 nuHapa, a nHOCTpanu 150
eypa.

Mucturynnonanna mnpermata (10 000 nauHapa) BakKH HCKJBYYHMBO 3a
HHCTUTYLHje (YCTAaHOBE) Koje skejie aa Jo0ujajy (usuuke Konuje MEecedHHX
6pojeBa yaconuca.

VY romMHM y KO0joj Cy YIUIATWIM MpPETIUIATYy ayTOpH MOTY IOJHETH
HeorpanudeH 6poj pagosa y BCIL

Konuje ymiatHuile HEONXOJHO je JOCTaBUTH Ha
strliteratura@gmail.com pajgu eBuneHumje yruare.

On npermate cy ocinobohenn peuenzenta BCII (motpebHo je nocraButu ID
6poj paja WIM HACIOB paja KOjU Cy PELEH3UpaiH), CTYACHTH Ha JTOKTOPCKHUM
cryaujamMa (y3 HOTBpAY O ymucaHoj TeKyhoj roauHu), ypeaHWIHM. YPeIHUIITBO
3aJip)KaBa IIpaBO JAa MOXKE€ YMamHUTH U3HOC NPETIUIATE HIN 0CH06OLll/lTl/l ayTope
rutahasa npeTiuiate Ha 00pasiokeHy MosOy ayropa.

3a cBe JomatHe MHpOpMalMje, MOXKeTe ce o0paTHTH Ha J0Jie HaBe/IeHe
azipece u 6pojese TenedoHa.

MOXKETE BUACTH Ha

e-Mej1  ajpecy:

Penaknuja yaconuca ,,BojHocanurercku nperien®

Y. lipaorpascka 17

11 000 Beorpan

Cpéuja

Tenedon: (+381 11) 3608-997

E-momrra: vsp@vma.mod.gov.rs
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HHTepHeT cTpanuma: WWw.vsp.mod.gov.rs
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